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DESCRIPTION

FIELD OF THE INVENTION

[0001] This invention is generally related to the field of plant molecular biology, and more
specifically the field of stable expression of multiple genes in transgenic plants.

BACKGROUND OF THE INVENTION

[0002] Many plant species are capable of being transformed with transgenes from other
species to introduce agronomically desirable traits or characteristics, for example, improving
nutritional value quality, increasing yield, conferring pest or disease resistance, increasing
drought and stress tolerance, improving horticultural qualities (such as pigmentation and
growth), imparting herbicide resistance, enabling the production of industrially useful
compounds and/or materials from the plant, and/or enabling the production of
pharmaceuticals. The introduction of transgenes into plant cells and the subsequent recovery
of fertile transgenic plants that contain a stably integrated copy of the transgene can be used
to produce transgenic plants that possess the desirable traits.

[0003] Control and regulation of gene expression can occur through numerous mechanisms.
Transcription initiation of a gene is a predominant controlling mechanism of gene expression.
Initiation of transcription is generally controlled by polynucleotide sequences located in the 5'-
flanking or upstream region of the transcribed gene. These sequences are collectively referred
to as promoters and are categorized as a gene regulatory element. Promoters in plants that
have been cloned and widely used for both basic research and biotechnological application are
generally unidirectional, directing only one gene that has been fused at its 3' end (ie.,
downstream). See, for example, Xie et al. (2001) Nat. Biotechnol. 19(7):677-9; U.S. Patent No.
6,388,170.

[0004] US 7,053,265 discloses a bi-directional promoter from Lotus japonicus PLP-1V as well
as methods of producing proteins of interest and methods of controlling gene expression using
said bi-directional promoter.

[0005] US 7,129,343 is directed to bi-directional promoter complexes that are effective for
enhancing transcriptional activity of transgenes and wherein the bi-directional promoters
include a modified enhancer region with at least two core promoters on either side of the
modified enhancer in a divergent orientation.

[0006] Additional gene regulatory elements include sequences that interact with specific DNA-
binding factors. These sequence motifs are sometimes referred to as cis-elements, and are
usually position- and orientation-dependent, though they may be found 5' or 3' to a gene's
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coding sequence, or in an intron. Such cis-elements, to which tissue-specific or development-
specific transcription factors bind, individually or in combination, may determine the
spatiotemporal expression pattern of a promoter at the transcriptional level. These cis-
elements vary widely in the type of control they exert on operably linked genes. Some
elements act to increase the ftranscription of operably-linked genes in response to
environmental responses (e.g., temperature, moisture, and wounding). Other cis-elements
may respond to developmental cues (e.g., germination, seed maturation, and flowering) or to
spatial information (e.g., tissue specificity). See, for example, Langridge et al. (1989) Proc.
Natl. Acad. Sci. USA 86:3219-23.

[0007] It is often necessary to introduce multiple genes into plants for metabolic engineering
and trait stacking, which genes are frequently controlled by identical or homologous promoters.
However, homology-based gene silencing (HBGS) is likely to arise when multiple introduced
transgenes have homologous promoters driving them. See e.g., Mol et al. (1989) Plant Mol.
Biol. 13:287-94. HBGS has been reported to occur extensively in transgenic plants. See e.g.,
Vaucheret and Fagard (2001) Trends Genet. 17:29-35. Several mechanisms have been
suggested to explain the phenomena of HBGS, all of which include the feature that sequence
homology in the promoter triggers cellular recognition mechanisms that result in silencing of
the repeated genes. See e.g., Matzke and Matzke (1995) Plant Physiol. 107:679-85; Meyer
and Saedler (1996) Ann. Rev. Plant Physiol. Plant Mol. Biol. 47:23-48; Fire (1999) Trends
Genet. 15:358-63; Hamilton and Baulcombe (1999) Science 286:950-2; and Steimer et al.
(2000) Plant Cell 12:1165-78.

[0008] Strategies to avoid HBGS in transgenic plants frequently involve the development of
various promoters that are functionally equivalent but have minimal sequence homology. Thus,
there remains a need for constructs and methods for stable expression of multiple transgenes
effectively with minimum risk for recombination or loss of transgenes through breeding or
multiple generations in transgenic plants.

SUMMARY

[0009] Provided are constructs and methods for expressing multiple genes in plant cells
and/or plant tissues using a disclosed bidirectional promoter from Brassica napus or Brassica
bidirectional constitutive promoter (BBCP). The constructs provided comprise at least one such
bi-directional promoter linked to multiple gene expression cassettes, wherein each of the gene
expression cassettes comprises at least one transgene. The constructs and methods provided
allow expression of genes between two and twenty.

[0010] In one aspect, provided is a nucleic acid construct for expressing multiple genes in
plant cells and/or tissues. The nucleic acid construct comprises (a) a bi-directional promoter
comprising a nucleotide sequence selected from SEQ ID NO: 2 or 3; and (b) two gene
expression cassettes on opposite ends of the bi-directional promoter.
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[0011] In one embodiment, the bi-directional promoter comprises at least one enhancer. In
another embodiment, the bi-directional promoter does not comprise an enhancer. In another
embodiment, the nucleic acid construct comprises a binary vector for plant transformation. In
another embodiment, the nucleic acid construct comprises a binary vector for Agrobacterium-
mediated transformation. In another embodiment, the bi-directional promoter comprises at
least one intron. In another embodiment, the bi-directional promoter comprises at least one 5'
untranslated region. The bi-directional promoter comprises a nucleotide sequence selected
from SEQ ID NO: 2 or 3. Further described herein is a bi-directional promoter comprising a
nucleotide sequence having at least 85 %, 90 %, 95 %, or 100 % identity to SEQ ID NO: 1. Itis
further described that the bi-directional promoter comprises a nucleotide sequence selected
from SEQ ID NOs: 1, 22-25, or their complements. It is further described that the bi-directional
promoter comprises a nucleotide sequence selected from SEQ ID NOs: 1, 22-24, or their
complements. It is further described that the bi-directional promoter comprises a nucleotide
sequence selected from SEQ ID NOs: 1, 22-23, or their complements. It is further described
that the bi-directional promoter comprises a nucleotide sequence selected from SEQ ID NO: 1,
22, or their complements.

[0012] In one embodiment, at least one of the gene expression cassettes comprises two or
more genes linked via a translation switch. In another embodiment, both the gene expression
cassettes comprise two or more genes linked via a translation switch. In a further or alternative
embodiment, the translation switch is selected from the group consisting of an internal
ribosome entry site (IRES), an alternative splicing site, a ribozyme cleavage site, a
polynucleotide sequence coding a 2A peptide, a polynucleotide sequence coding a 2A-like
peptide, a polynucleotide sequence coding an intein, a polynucleotide sequence coding a
protease cleavage site, and combinations thereof. It is further described that the translation
switch comprises a cis-acting hydrolase element (CHYSEL). In a further embodiment, the
CHYSEL is a 2A or 2A-like peptide sequence. In another embodiment, a gene upstream of the
translational switch does not comprise a translation stop codon.

[0013] As described herein the nucleic acid construct may comprise at least one transgene. In
another embodiment, the nucleic acid construct enables or allows expression of at least four
genes. Further described is that all four genes are transgenes. In another embodiment, the
nucleic acid construct enables expression of between three and twenty genes. In another
embodiment, the nucleic acid construct enables expression of between four and eight genes.
As described herein the genes may be transgenes. Further described herien, at least one
gene expression cassette comprises a polynucleotide sequence encoding a fusion protein. The
fusion proteins may comprise three to five genes. In another embodiment, both the gene
expression cassettes do not comprise a EPSPS gene or paralog.

[0014] Further disclosed herein is a nucleic acid construct comprising a regulatory element
useful for terminating the expression of a single or multiple genes in plant cells and/or tissues.
The regulatory element comprises a paralog A 3'untranslated region (UTR) or poly A region
which can be fused to the 3' end of a transgene. It is described that the paralog A 3' UTR
comprises a functional polyadenylation sequence that is useful for the termination and
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regulation of transcription and translation. It is further described that the regulatory element
comprises a polynucleotide sequence having at least 80%, 85%, 90%, 95% or 100% identity to
SEQ ID NO: 26 or its complement. It is further described that the regulatory element comprises
a polynucleotide sequence of SEQ ID NO: 26 or its complement.

[0015] In another aspect, provided is a method for generating a transgenic plant, comprising
transforming a plant cell with the nucleic acid construct provided herein. In another aspect,
provided is a method for generating a transgenic cell, comprising transforming the cell with the
nucleic acid construct provided herein. In another aspect, provided is a plant cell comprising
the nucleic acid construct provided herein. In a further or alternative embodiment, the nucleic
acid construct is stably transformed into the plant cell. In another aspect, provided is a
transgenic plant or seed comprising the nucleic acid construct provided herein. In a further or
alternative embodiment, the nucleic acid construct is stably transformed into cells of the
transgenic plant or seed. In a further embodiment, the transgenic plant is a dicotyledonous
plant. In another further embodiment, the transgenic plant is a monocotyledonous plant. In
another aspect, provide is a method for expressing multiple genes in plant cells and/or tissues,
comprising introducing into the plant cells and/or tissues the nucleic acid construct provided
herein. In a further or alternative embodiment, the plant cells and/or tissues are stably
transformed with the nucleic acid construct provided herein. In another aspect, provided is a
binary vector for Agrobacterium-mediated transformation. The binary vector comprises the
nucleic acid construct provided herein. Also described herein is the use of a bi-directional
promoter provided herein for multiple-transgenes expression in plants. The bi-directional
promoter comprises a nucleotide sequence selected from SEQ ID NO: 2 or 3. In another
aspect, provided is the use of a bi-directional promoter provided herein in the manufacturing of
transgenic plants or seeds. The bi-directional promoter comprises a nucleotide sequence
selected from SEQ ID NO: 2 or 3.

[0016] Further disclosed herein is a nucleic acid construct comprising at least one Brassica
intron sequence in transgenic plant cells and/or tissues. It is described that the Brassica intron
sequence is selected from SEQ ID NOs: 27-33. Further described is the use of at least one
Brassica intron sequence in the manufacturing of transgenic plants or seeds. Further
described is that the Brassica intron sequence is selected from SEQ ID NOs: 27-33.

BRIEF DESCRIPTION OF THE DRAWINGS AND SEQUENCES

[0017]

Figure 1A shows a sequence of 739 nt core bidirectional promoter of Brassica bidirectional
constitutive promoter (BBCP) (SEQ ID NO: 1). Figure 1B shows a modified 1226 nt sequence
of BBCP (SEQ ID NO: 2), where the nucleotide sequence "gg" is added to introduce a
restriction enzyme cleavage site. The Figure 1C shows SEQ ID NO: 3 which is a reverse
compliment of SEQ ID NO: 2, where the added "gg" sequence of SEQ ID NO: 2 is shown as
"cc" sequence of SEQ ID NO: 3.
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Figure 2A shows identification of BBCP from the genome of Brassica napus, where expression
of EPSPS paralog A gene is driven by BBCP. On the opposite end of BBCP from EPSPS
paralog A gene, a proposed unknown gene is also identified. Figure 2B shows polynucleotide
sequence of native genomic sequence (SEQ ID NO: 4) comprising (1) the proposed unknown
gene, (2) BBCP, and (3) EPSPS paralog A gene. Figure 3A further shows predicted protein
sequence of this proposed unknown gene (SEQ ID NO: 5), and Figure 3B shows
corresponding coding sequence (SEQ ID NO: 6).

Figure 4A shows a partial sequence of EPSPS paralog A gene (SEQ ID NO: 7), which is the
same as SEQ ID NO: 10 of US 2009/0205083. Figure 4B shows a full sequence of EPSPS
paralog A gene. Figure 4C further shows protein sequence of EPSPS paralog A (SEQ ID NO:
9), and Figure 4D shows corresponding coding sequence of EPSPS paralog A (SEQ ID NO:
10).

Figure 5A shows sequence of EPSPS paralog B gene (SEQ ID NO: 11), which is the same as
SEQ ID NO: 11 of US 2009/0205083. Figure 5B further shows protein sequence of EPSPS
paralog B (SEQ ID NO: 12), and Figure 5C shows corresponding coding sequence of EPSPS
paralog B (SEQ ID NO: 13).

Figure 6A shows sequence of EPSPS paralog C gene (SEQ ID NO: 14), which is the same as
SEQ ID NO: 12 of US 2009/0205083. Figure 6B further shows protein sequence of EPSPS
paralog C (SEQ ID NO: 15), and Figure 6C shows corresponding coding sequence of EPSPS
paralog C (SEQ ID NO: 16).

Figure 7A shows sequence of EPSPS paralog E gene (SEQ ID NO: 17), which is the same as
SEQ ID NO: 14 of US 2009/0205083. Figure 7B further shows protein sequence of EPSPS
paralog E (SEQ ID NO: 18), and Figure 7C shows corresponding coding sequence of EPSPS
paralog C (SEQ ID NO: 19).

Figure 8 shows an exemplary sequence alignment among protein sequences of EPSPS
paralog A (SEQ ID NO: 9), EPSPS paralog B (SEQ ID NO: 12), EPSPS paralog C (SEQ ID NO:
15), and EPSPS paralog E (SEQ ID NO: 18).

Figure 9 shows an exemplary sequence from pDAB100331 (SEQ ID NO: 20) comprising gene
expression cassettes for GUS and GFP on opposite ends of BBCP. Expression of both GUS
and GFP is driven by BBCP.

Figure 10 shows an exemplary sequence from pDAB100333 (SEQ ID NO: 21) comprising gene
expression cassettes for GUS and GFP on opposite ends of BBCP. Expression of both GUS
and GFP is driven by BBCP.

Figure 11 shows alternative BBCP sequences, including SEQ ID NOs: 22-25.
Figure 12 shows representative maps of plasmid pDAB 100331 and pDAB100333.

Figure 13 shows representative maps of plasmid pDAB 108710 and pDAB108711.
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Figure 14 shows an exemplary EPSPS paralog A 3'UTR gene sequence (SEQ ID NO: 26), and
seven paralog A intron sequences (SEQ ID Nos: 27-33).

DETAILED DESCRIPTION

[0018] Development of transgenic products is becoming increasingly complex, which requires
stacking multiple transgenes into a single locus. Traditionally each transgene usually requires a
unique promoter for expression, so multiple promoters are required to express different
transgenes within one gene stack. In addition to increasing the size of the gene stack, this
frequently leads to repeated use of the same promoter to obtain similar levels of expression
patterns of different transgenes for expression of a single polygenic trait. Multi-gene constructs
driven by the same promoter are known to cause gene silencing, thus making transgenic
products less efficacious in the field. Excess of transcription factor (TF)-binding sites due to
promoter repetition can cause depletion of endogenous TFs leading to transcriptional
inactivation. The silencing of transgenes will likely undesirably affect the performance of a
transgenic plant produced to express the transgenes. Repetitive sequences within a transgene
may lead to gene intra-locus homologous recombination resulting in polynucleotide
rearrangements.

[0019] Provided are methods and constructs using a Brassica bidirectional constitutive
promoter (BBCP) to express transgenes in plant. Also provided are methods and constructs
combining the bidirectional promoter system with bicistronic organization of genes on either
one or both ends of the promoter, for example with the use of a 2A sequence from Thosea
asigna virus. The 2A protein, which is only 16-20 amino acids long, cleaves the polyprotein at
its own carboxyl-terminus. This "self-cleavage" or "ribosome skip" property of the 2A or 2A-like
peptide can be used to process artificial polyproteins produced in transgenic plants. In one
embodiment, Cry34 and Cry35 genes are fused in one gene expression cassette, where GFP
(or YFP or PhiYFP) and AAD 1 genes are fused into another gene expression cassette (with a
single open reading frame (ORF) with a copy of the 2A protein gene placed between the two
genes in each combination). For example, each of these gene expression cassettes (or gene
pairs) can be placed on the either end of the bidirectional promoter to drive 4 transgenes using
a single promoter. Thus, the constructs and methods provided herein are useful to avoid
repeated use of the same promoter and significantly reduce the size of commercial constructs.
In addition, driving four or more genes with one promoter also provides ability to co-express
genes controlling a single polygenic trait.

[0020] Certain abbreviations disclosed are listed in Table 1.

Table 1. Abbreviations used in the disclosure

Phrase Abbreviation
bicinchoninic acid BCA




DK/EP 2859104 T3

Table 1. Abbreviations used in the disclosure

Phrase Abbreviation
cauliflower mosaic virus CaMV
chloroplast transit peptide CTP
homology-based gene silencing HBGS
ZmUbil minimal core promoter minUbilP
oligo ligation amplification OLA
phosphate buffered saline PBS
phosphate buffered saline with 0.05% Tween 20 PBST
polymerase chain reaction PCR
rolling circle amplification RCA
reverse transcriptase PCR RT-PCR
single nucleotide primer extension SNuPE
upstream regulatory sequence URS

[0021] Plant promoters used for basic research or biotechnological application are generally
unidirectional, directing only one gene that has been fused at its 3' end (downstream). It is
often necessary to introduce multiple genes into plants for metabolic engineering and trait
stacking and therefore, multiple promoters are typically required in future transgenic crops to
drive the expression of multiple genes. It is desirable to design strategies that can save the
number of promoters deployed and allow simultaneous co-regulated expression for gene
stacking. In some embodiment, the bi-directional promoters provided can drive transcription of
multiple transcription units, including RNAI, artificial miRNA, or hairpin-loop RNA sequences.

[0022] As used herein, the articles, "a," "an," and "the" include plural references unless the
context clearly and unambiguously dictates otherwise.

[0023] As used herein, the phrase" backcrossing”" refers to a process in which a breeder
crosses hybrid progeny back to one of the parents, for example, a first generation hybrid F1
with one of the parental genotypes of the F1 hybrid.

[0024] As used herein, the phrase "intron" refers to any nucleic acid sequence comprised in a
gene (or expressed nucleotide sequence of interest) that is transcribed but not translated.
Introns include untranslated nucleic acid sequence within an expressed sequence of DNA, as
well as the corresponding sequence in RNA molecules transcribed therefrom.

[0025] The construct provided can also contain sequences that enhance translation and/or
mRNA stability such as introns. An example of one such intron is the first intron of gene Il of
the histone H3.lll variant of Arabidopsis thaliana or any other commonly known intron
sequence. Chaubet et al. Journal of Molecular Biology, 225:569-574 (1992). It is known in the
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art that introns can be used in combination with a promoter sequences to enhance translation
and/or mRNA stability.

[0026] As used herein, the phrase "5 untranslated region" or "5'UTR" refers to an
untranslated segment in 5' terminus of the pre-mRNAs or mature mRNAs. For example, on
mature mRNAs, the 5'UTR typically harbors on its ' end a 7-methylguanosine cap and is
involved in many processes such as splicing, polyadenylation, mRNA export towards the
cytoplasm, identification of the 5' end of the mRNA by the translational machinery and
protection of the mRNAs against degradation.

[0027] As used herein, the phrase "3' untranslated region" or "3'UTR" refers to an
untranslated segment in 3' terminus of the pre-mRNAs or mature mRNAs. For example, on
mature mRNAs this region harbors the poly (A) tail and is known to have many roles in mRNA
stability, translation initiation, mRNA export.

[0028] As used herein, the phrase "polyadenylation signal" refers to a nucleic acid sequence
present in the mRNA transcripts, that allows for the transcripts, when in the presence of the
poly (A) polymerase, to be polyadenylated on the polyadenylation site, for example, located 10
to 30 bases downstream the poly (A) signal. Many polyadenylation signals are known in the art
and are useful for the present invention. Examples include the human variant growth hormone
polyadenylation signal, the SV40 late polyadenylation signal and the bovine growth hormone
polyadenylation signal.

[0029] As used herein, the phrase "isolated" refers to biological component (including a
nucleic acid or protein) has been substantially separated, produced apart from, or purified
away from other biological components in the cell of the organism in which the component
naturally occurs (i.e., other chromosomal and extra-chromosomal DNA and RNA, and
proteins), while effecting a chemical or functional change in the component (e.g., a nucleic acid
may be isolated from a chromosome by breaking chemical bonds connecting the nucleic acid
to the remaining DNA in the chromosome). Nucleic acid molecules and proteins that have been
"isolated" include nucleic acid molecules and proteins purified by standard purification
methods. The phrase "isolated" also embraces nucleic acids and proteins prepared by
recombinant expression in a host cell, as well as chemically-synthesized nucleic acid
molecules, proteins, and peptides.

[0030] As used herein, the phrase "gene expression" refers to a process by which the coded
information of a nucleic acid transcriptional unit (including, e.g., genomic DNA) is converted
into an operational, non-operational, or structural part of a cell, often including the synthesis of
a protein. Gene expression can be influenced by external signals; for example, exposure of a
cell, tissue, or organism to an agent that increases or decreases gene expression. Expression
of a gene can also be regulated anywhere in the pathway from DNA to RNA to protein.
Regulation of gene expression occurs, for example, through controls acting on transcription,
translation, RNA transport and processing, degradation of intermediary molecules such as
mRNA, or through activation, inactivation, compartmentalization, or degradation of specific
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protein molecules after they have been made, or by combinations thereof. Gene expression
can be measured at the RNA level or the protein level by any method known in the art,
including, without limitation, Northern blot, RT-PCR, Western blot, or in vitro, in situ, or in vivo
protein activity assay(s).

[0031] As used herein, the phrase "homology-based gene silencing" (HBGS) refers to a
generic term that includes both transcriptional gene silencing and posttranscriptional gene
silencing. Silencing of a target locus by an unlinked silencing locus can result from transcription
inhibition (transcriptional gene silencing; TGS) or mRNA degradation (post-transcriptional gene
silencing; PTGS), owing to the production of double-stranded RNA (dsRNA) corresponding to
promoter or transcribed sequences, respectively. The involvement of distinct cellular
components in each process suggests that dsRNA-induced TGS and PTGS likely result from
the diversification of an ancient common mechanism. However, a strict comparison of TGS and
PTGS has been difficult to achieve because it generally relies on the analysis of distinct
silencing loci. A single transgene locus can be described to trigger both TGS and PTGS, owing
to the production of dsRNA corresponding to promoter and transcribed sequences of different
target genes. See, for example, Mourrain et al. (2007) Planta 225:365-79. It is likely that
siRNAs are the actual molecules that trigger TGS and PTGS on homologous sequences: the
siRNAs would in this model trigger silencing and methylation of homologous sequences in cis
and in frans through the spreading of methylation of transgene sequences into the
endogenous promoter.

[0032] As used herein, the phrase "nucleic acid molecule" (or "nucleic acid" or
"polynucleotide") refers to a polymeric form of nucleotides, which may include both sense and
anti-sense strands of RNA, cDNA, genomic DNA, and synthetic forms and mixed polymers of
the above. A nucleotide may refer to a ribonucleotide, deoxyribonucleotide, or a modified form
of either type of nucleotide. A "nucleic acid molecule" as used herein is synonymous with
"nucleic acid" and "polynucleotide." A nucleic acid molecule is usually at least 10 bases in
length, unless otherwise specified. The term may refer to a molecule of RNA or DNA of
indeterminate length. The term includes single- and double-stranded forms of DNA. A nucleic
acid molecule may include either or both naturally-occurring and modified nucleotides linked
together by naturally occurring and/or non-naturally occurring nucleotide linkages.

[0033] Nucleic acid molecules may be modified chemically or biochemically, or may contain
non-natural or derivatized nucleotide bases, as will be readily appreciated by those of skill in
the art. Such modifications include, for example, labels, methylation, substitution of one or
more of the naturally occurring nucleotides with an analog, internucleotide modifications (e.g.,
uncharged linkages: for example, methyl phosphonates, phosphotriesters, phosphoramidates,
carbamates, etc.; charged linkages: for example, phosphorothioates, phosphorodithioates,
etc.; pendent moieties: for example, peptides; intercalators: for example, acridine, psoralen,
etc.; chelators; alkylators; and modified linkages: for example, alpha anomeric nucleic acids,
etc.). The term "nucleic acid molecule" also includes any topological conformation, including
single-stranded, double-stranded, partially duplexed, friplexed, hairpinned, circular, and
padlocked conformations.
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[0034] Transcription proceeds in a 5' to 3' manner along a DNA strand. This means that RNA
is made by the sequential addition of ribonucleotide-5'-triphosphates to the 3' terminus of the
growing chain (with a requisite elimination of the pyrophosphate). In either a linear or circular
nucleic acid molecule, discrete elements (e.g., particular nucleotide sequences) may be
referred to as being "upstream” relative to a further element if they are bonded or would be
bonded to the same nucleic acid in the 5' direction from that element. Similarly, discrete
elements may be "downstream"” relative to a further element if they are or would be bonded to
the same nucleic acid in the 3' direction from that element.

[0035] As used herein, the phrase "base position," refers to the location of a given base or
nucleotide residue within a designated nucleic acid. The designated nucleic acid may be
defined by alignment (see below) with a reference nucleic acid.

[0036] As used herein, the phrase "hybridization" refers to a process where oligonucleotides
and their analogs hybridize by hydrogen bonding, which includes Watson-Crick, Hoogsteen or
reversed Hoogsteen hydrogen bonding, between complementary bases. Generally, nucleic
acid molecules consist of nitrogenous bases that are either pyrimidines (cytosine (C), uracil
(U), and thymine (T)) or purines (adenine (A) and guanine (G)). These nitrogenous bases form
hydrogen bonds between a pyrimidine and a purine, and the bonding of the pyrimidine to the
purine is referred to as "base pairing." More specifically, A will hydrogen bond to T or U, and G
will bond to C. "Complementary” refers to the base pairing that occurs between two distinct
nucleic acid sequences or two distinct regions of the same nucleic acid sequence.

[0037] As used herein, the phrases "specifically hybridizable" and "specifically
complementary" refers to a sufficient degree of complementarity such that stable and specific
binding occurs between the oligonucleotide and the DNA or RNA target. The oligonucleotide
need not be 100% complementary to its target sequence to be specifically hybridizable. An
oligonucleotide is specifically hybridizable when binding of the oligonucleotide to the target
DNA or RNA molecule interferes with the normal function of the target DNA or RNA, and there
is sufficient degree of complementarity to avoid non-specific binding of the oligonucleotide to
non-target sequences under conditions where specific binding is desired, for example under
physiological conditions in the case of in vivo assays or systems. Such binding is referred to as
specific hybridization.

[0038] Hybridization conditions resulting in particular degrees of stringency will vary
depending upon the nature of the chosen hybridization method and the composition and length
of the hybridizing nucleic acid sequences. Generally, the temperature of hybridization and the
ionic strength (especially the Na+ and/or Mg2+ concentration) of the hybridization buffer will
contribute to the stringency of hybridization, though wash times also influence stringency.
Calculations regarding hybridization conditions required for attaining particular degrees of
stringency are discussed in Sambrook et al. (ed.), Molecular Cloning: A Laboratory Manual,
2nd ed., vol. 1-3, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, 1989,
chs. 9 and 11.
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[0039] As used herein, the phrase "stringent conditions" encompass conditions under which
hybridization will only occur if there is less than 50% mismatch between the hybridization
molecule and the DNA target. "Stringent conditions" include further particular levels of
stringency. Thus, as used herein, "moderate stringency" conditions are those under which
molecules with more than 50% sequence mismatch will not hybridize; conditions of "high
stringency" are those under which sequences with more than 20% mismatch will not hybridize;
and conditions of "very high stringency" are those under which sequences with more than 10%
mismatch will not hybridize.

[0040] In particular embodiments, stringent conditions can include hybridization at 65 °C,
followed by washes at 65 °C with 0.1x SSC/0.1% SDS for 40 minutes.

[0041] The following are representative, non-limiting hybridization conditions:

Very High Stringency: Hybridization in 5x SSC buffer at 65 °C for 16 hours; wash twice in 2x
SSC buffer at room temperature for 15 minutes each; and wash twice in 0.5x SSC buffer at 65
°C for 20 minutes each.

High Stringency: Hybridization in 5-6 x SSC buffer at 65-70 °C for 16-20 hours; wash twice in 2
x SSC buffer at room temperature for 5-20 minutes each; and wash twice in 1x SSC buffer at
55-70 °C for 30 minutes each.

Moderate Stringency: Hybridization in 6x SSC buffer at room temperature to 55 °C for 16-20
hours; wash at least twice in 2x-3x SSC buffer at room temperature to 55 °C for 20-30 minutes
each.

[0042] In particular embodiments, specifically hybridizable nucleic acid molecules can remain
bound under very high stringency hybridization conditions. In these and further embodiments,
specifically hybridizable nucleic acid molecules can remain bound under high stringency
hybridization conditions. In these and further embodiments, specifically hybridizable nucleic
acid molecules can remain bound under moderate stringency hybridization conditions.

[0043] As used herein, the phrase "oligonucleotide" refers to a short nucleic acid polymer.
Oligonucleotides may be formed by cleavage of longer nucleic acid segments, or by
polymerizing individual nucleotide precursors. Automated synthesizers allow the synthesis of
oligonucleotides up to several hundred base pairs in length. Because oligonucleotides may
bind to a complementary nucleotide sequence, they may be used as probes for detecting DNA
or RNA. Oligonucleotides composed of DNA (oligodeoxyribonucleotides) may be used in PCR,
a technique for the amplification of small DNA sequences. In PCR, the oligonucleotide is
typically referred to as a "primer," which allows a DNA polymerase to extend the
oligonucleotide and replicate the complementary strand.

[0044] As used herein, the phrase "sequence identity" or "identity," refers to a context where
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two nucleic acid or polypeptide sequences, may refer to the residues in the two sequences that
are the same when aligned for maximum correspondence over a specified comparison
window.

[0045] As used herein, the phrase "percentage of sequence identity" refers to the value
determined by comparing two optimally aligned sequences (e.g., nucleic acid sequences, and
amino acid sequences) over a comparison window, wherein the portion of the sequence in the
comparison window may comprise additions or deletions (i.e., gaps) as compared to the
reference sequence (which does not comprise additions or deletions) for optimal alignment of
the two sequences. The percentage is calculated by determining the number of positions at
which the identical nucleotide or amino acid residue occurs in both sequences to yield the
number of matched positions, dividing the number of matched positions by the total number of
positions in the comparison window, and multiplying the result by 100 to yield the percentage
of sequence identity.

[0046] Methods for aligning sequences for comparison are well-known in the art. Various
programs and alignment algorithms are described in, for example: Smith and Waterman
(1981) Adv. Appl. Math. 2:482; Needleman and Wunsch (1970) J. Mol. Biol. 48:443; Pearson
and Lipman (1988) Proc. Natl. Acad. Sci. U.S.A. 85:2444; Higgins and Sharp (1988) Gene
73:237-44; Higgins and Sharp (1989) CABIOS 5:151-3; Corpet et al. (1988) Nucleic Acids Res.
16:10881-90; Huang et al. (1992) Comp. Appl. Biosci. 8:155-65; Pearson et al. (1994) Methods
Mol. Biol. 24:307-31; Tatiana et al. (1999) FEMS Microbiol. Lett. 174:247-50. A detailed
consideration of sequence alignment methods and homology calculations can be found in,
e.g., Altschul et al. (1990) J. Mol. Biol. 215:403-10.

[0047] The National Center for Biotechnology Information (NCBI) Basic Local Alignment
Search Tool (BLAST™; Altschul et al. (1990)) is available from several sources, including the
National Center for Biotechnology Information (Bethesda, MD), and on the internet, for use in
connection with several sequence analysis programs. A description of how to determine
sequence identity using this program is available on the internet under the "help" section for
BLAST™. For comparisons of nucleic acid sequences, the "Blast 2 sequences” function of the
BLAST™ (Blastn) program may be employed using the default parameters. Nucleic acid
sequences with even greater similarity to the reference sequences will show increasing
percentage identity when assessed by this method.

[0048] As used herein, the phrase "operably linked" refers to a context where the first nucleic
acid sequence is operably linked with a second nucleic acid sequence when the first nucleic
acid sequence is in a functional relationship with the second nucleic acid sequence. For
instance, a promoter is operably linked with a coding sequence when the promoter affects the
transcription or expression of the coding sequence. When recombinantly produced, operably
linked nucleic acid sequences are generally contiguous and, where necessary to join two
protein-coding regions, in the same reading frame. However, elements need not be contiguous
to be operably linked.
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[0049] As used herein, the phrase "promoter" refers to a region of DNA that generally is
located upstream (towards the 5' region of a gene) that is needed for transcription. Promoters
may permit the proper activation or repression of the gene which they control. A promoter may
contain specific sequences that are recognized by transcription factors. These factors may
bind to the promoter DNA sequences and result in the recruitment of RNA polymerase, an
enzyme that synthesizes RNA from the coding region of the gene.

[0050] As used herein, the phrase "transforms” or "transduces” refers to a process where a
virus or vector transfers nucleic acid molecules into a cell. A cell is "transformed" by a nucleic
acid molecule "transduced" into the cell when the nucleic acid molecule becomes stably
replicated by the cell, either by incorporation of the nucleic acid molecule into the cellular
genome or by episomal replication. As used herein, the term "transformation" encompasses all
techniques by which a nucleic acid molecule can be introduced into such a cell. Examples
include, but are not limited to: transfection with viral vectors; transformation with plasmid
veclors; electroporation (Fromm et al. (1986) Nature 319:791-3); lipofection (Felgner et al.
(1987) Proc. Natl. Acad. Sci. USA 84:7413-7); microinjection (Mueller et al. (1978) Cell 15:579-
85); Agrobacterium-mediated transfer (Fraley et al. (1983) Proc. Natl. Acad. Sci. USA 80:4803-
7); direct DNA uptake; whiskers-mediated transformation; and microprojectile bombardment
(Klein et al. (1987) Nature 327:70).

[0051] As used herein, the phrase "transgene" refers to an exogenous nucleic acid sequence.
In one example, a transgene is a gene sequence (e.g., an herbicide-resistance gene), a gene
encoding an industrially or pharmaceutically useful compound, or a gene encoding a desirable
agricultural trait. In yet another example, the transgene is an antisense nucleic acid sequence,
wherein expression of the antisense nucleic acid sequence inhibits expression of a target
nucleic acid sequence. A transgene may contain regulatory sequences operably linked to the
transgene (e.g., a promoter). In some embodiments, a nucleic acid sequence of interest is a
transgene. However, in other embodiments, a nucleic acid sequence of interest is an
endogenous nucleic acid sequence, wherein additional genomic copies of the endogenous
nucleic acid sequence are desired, or a nucleic acid sequence that is in the antisense
orientation with respect to the sequence of a target nucleic acid molecule in the host organism.

[0052] As used herein, the phrase "vector" refers to a nucleic acid molecule as introduced into
a cell, thereby producing a transformed cell. A vector may include nucleic acid sequences that
permit it to replicate in the host cell, such as an origin of replication. Examples include, but are
not limited to, a plasmid, cosmid, bacteriophage, or virus that carries exogenous DNA into a
cell. A vector can also include one or more genes, antisense molecules, and/or selectable
marker genes and other genetic elements known in the art. A vector may transduce, transform,
or infect a cell, thereby causing the cell to express the nucleic acid molecules and/or proteins
encoded by the vector. A vector may optionally include materials to aid in achieving entry of the
nucleic acid molecule into the cell (e.g., a liposome).

[0053] As used herein, the phrase "plant” includes plants and plant parts including but not
limited to plant cells and plant tissues such as leaves, stems, roots, flowers, pollen, and seeds.
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The class of plants that can be used in the present invention is generally as broad as the class
of higher and lower plants amenable to mutagenesis including angiosperms
(monocotyledonous and dicotyledonous plants), gymnosperms, ferns and multicellular algae.
Thus, "plant" includes dicotyledons plants and monocotyledons plants. Examples of
dicotyledons plants include tobacco, Arabidopsis, soybean, tomato, papaya, canola, sunflower,
cotton, alfalfa, potato, grapevine, pigeon pea, pea, Brassica, chickpea, sugar beet, rapeseed,
watermelon, melon, pepper, peanut, pumpkin, radish, spinach, squash, broccoli, cabbage,
carrot, cauliflower, celery, Chinese cabbage, cucumber, eggplant, and lettuce. Examples of
monocotyledons plants include corn, rice, wheat, sugarcane, barley, rye, sorghum, orchids,
bamboo, banana, cattails, lilies, oat, onion, millet, and triticale.

[0054] As used herein, the phrase "plant material" refers to leaves, stems, roots, flowers or
flower parts, fruits, pollen, egg cells, zygotes, seeds, cuttings, cell or tissue cultures, or any
other part or product of a plant. In some embodiment, plant material includes cotyledon and
leaf.

[0055] As used herein, the phrase "translation switch" refers to a mechanism at end of a gene
allowing translation of an immediate downstream gene. The mechanism of translation switch
can function at nucleic acid level (for example, viral or eukaryotic internal ribosome entry site
(IRES), an alternative splicing site, or a ribozyme cleavage site) or at peptide/protein level (for
example, a 2A peptide, a 2A-like peptide, an intein peptide, or a protease cleavage site).

[0056] These mechanisms of translation switch at nucleic acid level or at peptide/protein level
are well known in the art. See e.g,, li, Z., H. M. Schumacher, et al. (2010) J Biotechnol 145(1):
9-16; Chen, Y., K. Perumal, et al. (2000) Gene Expr 9(3): 133-143; Dinkova, T. D., H. Zepeda,
et al. (2005) Plant J 41(5): 722-731; Dorokhov, Y. L., M. V. Skulacheyv, et al. (2002) Proc Natl
Acad Sci U S A 99(8): 5301-5306; Fernandez-Miragall, O. and C. Hernandez (2011) PLoS One
6(7): €22617; Groppelli, E., G. J. Belsham, et al. (2007) J Gen Virol 88(Pt 5): 1583-1588; Ha,
S. H., Y. S. Liang, et al. (2010) Plant Biotechnol J 8(8): 928-938; Karetnikov, A. and K. Lehto
(2007) J Gen Virol 88(Pt 1): 286-297; Karetnikov, A. and K. Lehto (2008) Virology 371(2): 292-
308; Khan, M. A., H. Yumak, et al. (2009) J Biol Chem 284(51): 35461-35470; and Koh, D. C.,
S. M. Wong, et al. (2003) J Biol Chem 278(23): 20565-20573. Multi-gene expression
constructs containing modified inteins have been disclosed in U.S. Patent Nos. 7,026,526 and
7,741,530, as well as U.S. Patent application 2008/0115243.

[0057] As used herein, the phrase "selectable marker" or "selectable marker gene" refers to a
gene that is optionally used in plant transformation to, for example, protect the plant cells from
a selective agent or provide resistance/tolerance to a selective agent. Only those cells or plants
that receive a functional selectable marker are capable of dividing or growing under conditions
having a selective agent. Examples of selective agents can include, for example, antibiotics,
including spectinomycin, neomycin, kanamycin, paromomycin, gentamicin, and hygromycin.
These selectable markers include gene for neomycin phosphotransferase (npt Il), which
expresses an enzyme conferring resistance to the antibiotic kanamycin, and genes for the
related antibiotics neomycin, paromomycin, gentamicin, and G418, or the gene for hygromycin
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phosphotransferase (hpt), which expresses an enzyme conferring resistance to hygromycin.
Other selectable marker genes can include genes encoding herbicide resistance including Bar

(resistance against BASTA® (glufosinate ammonium), or phosphinothricin (PPT)), acetolactate
synthase (ALS, resistance against inhibitors such as sulfonylureas (SUs), imidazolinones
(IMls), triazolopyrimidines (TPs), pyrimidinyl oxybenzoates (POBs), and sulfonylamino carbonyl
triazolinones that prevent the first step in the synthesis of the branched-chain amino acids),
glyphosate, 2,4-D, and metal resistance or sensitivity. The phrase "marker-positive" refers to
plants that have been transformed to include the selectable marker gene.

[0058] \Various selectable or detectable markers can be incorporated into the chosen
expression vector to allow identification and selection of transformed plants, or transformants.
Many methods are available to confirm the expression of selection markers in transformed
plants, including for example DNA sequencing and PCR (polymerase chain reaction), Southern
blotting, RNA blotting, immunological methods for detection of a protein expressed from the
vector, e g., precipitated protein that mediates phosphinothricin resistance, or other proteins
such as reporter genes B-glucuronidase (GUS), luciferase, green fluorescent protein (GFP),
DsRed, B-galactosidase, chloramphenicol acetyltransferase (CAT), alkaline phosphatase, and
the like (See Sambrook, et al., Molecular Cloning: A Laboratory Manual, Third Edition, Cold
Spring Harbor Press, N.Y., 2001.

[0059] Selectable marker genes are utilized for the selection of transformed cells or tissues.
Selectable marker genes include genes encoding antibiotic resistance, such as those encoding
neomycin phosphotransferase Il (NEO) and hygromycin phosphotransferase (HPT) as well as
genes conferring resistance to herbicidal compounds. Herbicide resistance genes generally
code for a modified target protein insensitive to the herbicide or for an enzyme that degrades
or detoxifies the herbicide in the plant before it can act. For example, resistance to glyphosate
has been obtained by using genes coding for the mutant target enzymes, 5-
enolpyruvylshikimate-3-phosphate synthase (EPSPS). Genes and mutants for EPSPS have
been disclosed in U.S. Patent Nos. 4,940,835, 5,188,642, 5,310,667, 5,633,435, 5,633,448,
and 6,566,587. Resistance to glufosinate ammonium, bromoxynil, and 24-
dichlorophenoxyacetate (2,4-D) have been obtained by using bacterial genes encoding
phosphinothricin  acetyltransferase, a nitrilase, or a 2,4-dichlorophenoxyacetate
monooxygenase, which detoxify the respective herbicides. Enzymes/genes for glufosinate
resistance/tolerance have been disclosed in US. Patent Nos. 5,273,894, 5,276,268,
5,650,318, and 5,561,236. Enzymes/genes for 2,4-D resistance have been previously
disclosed in U.S. Patent Nos. 6,100,446 and 6,153,401, as well as patent applications US
2009/0093366 and WO 2007/053482. Enzymes/genes for nitrilase has been previously
disclosed in U.S. Patent Nos. 4,810,648.

[0060] Other herbicides can inhibit the growing point or meristem, including imidazolinone or
sulfonylurea, and genes for resistance/tolerance of acetohydroxyacid synthase (AHAS) and
acetolactate synthase (ALS) for these herbicides have been described. Genes and mutants for
AHAS and mutants have been disclosed in U.S. Patent Nos. 4,761,373, 5,304,732, 5,331,107,
5,853,973, and 5,928,937. Genes and mutants for ALS have been disclosed in U.S. Patent



DK/EP 2859104 T3

Nos. 5,013,659 and 5,141,870.

[0061] Glyphosate resistance genes include mutant 5-enolpyruvylshikimate-3-phosphate
synthase (EPSPs) genes (via the introduction of recombinant nucleic acids and/or various
forms of in vivo mutagenesis of native EPSPs genes), aroA genes and glyphosate acetyl
transferase (GAT) genes, respectively). Resistance genes for other phosphono compounds
include glufosinate (phosphinothricin acetyl transferase (PAT) genes from Streptomyces
species,

including Streptomyces hygroscopicus and Streptomyces viridichromogenes), and pyridinoxy
or phenoxy proprionic acids and cyclohexones (ACCase inhibitor-encoding genes). Herbicide
resistance/tolerance genes of acetyl coemzyme A carboxylase (ACCase) have been described
in U.S. Patents 5,162,602 and 5,498,544.

[0062] A DNA molecule encoding a mutant aroA gene can be obtained under ATCC accession
number 39256, and the nucleotide sequence of the mutant gene is disclosed in U.S. Pat. No.
4,769,061 to Comai, European patent application No. 0 333 033 to Kumada et al., and U.S.
Pat. No. 4,975,374 to Goodman et al., disclosing nucleotide sequences of glutamine
synthetase genes which confer resistance to herbicides such as L-phosphinothricin. The
nucleotide sequence of a PAT gene is provided in European application No. 0 242 246 to
Leemans et al. Also DeGreef et al., Bio/Technology 7:61 (1989), describes the production of
transgenic plants that express chimeric bar genes coding for PAT activity. Exemplary of genes
conferring resistance to phenoxy proprionic acids and cyclohexones, including sethoxydim and
haloxyfop, are the Acc1-S1, Acc1-S2 and Acc1-S3 genes described by Marshall et al., Theon.
Appl. Genet. 83:435 (1992). GAT genes capable of conferring glyphosate resistance are
described in WO 2005012515 to Castle et al. Genes conferring resistance to 2,4-D, fop and
pyridyloxy auxin herbicides are described in WO 2005107437 and U.S. patent application Ser.
No. 11/587,893.

[0063] Other herbicides can inhibit photosynthesis, including triazine (psbA and 1s+ genes) or
benzonitrile (nitrilase gene). Przibila et al, Plant Cell 3:169 (1991), describes the
transformation of Chlamydomonas with plasmids encoding mutant psbA genes. Nucleotide
sequences for nitrilase genes are disclosed in U.S. Pat. No. 4,810,648 to Stalker, and DNA
molecules containing these genes are available under ATCC Accession Nos. 53435, 67441,
and 67442. Cloning and expression of DNA coding for a glutathione S-transferase is described
by Hayes et al., Biochem. J. 285:173 (1992).

[0064] For purposes of the present invention, selectable marker genes include, but are not
limited to genes encoding: neomycin phosphotransferase Il (Fraley et al. (1986) CRC Critical
Reviews in Plant Science, 4:1-25); cyanamide hydratase (Maier-Greiner et al. (1991) Proc.
Natl. Acad. Sci. USA, 88:4250-4264); aspartate kinase; dihydrodipicolinate synthase (Perl et al.
(1993) Bio/Technology, 11:715-718); tryptophan decarboxylase (Goddijn et al. (1993) Plant
Mol. Bio., 22:907-912); dihydrodipicolinate synthase and desensitized aspartate kinase (Perl et
al. (1993) Bio/Technology, 11:715-718); bar gene (Toki et al. (1992) Plant Physiol., 100:1503-
1507 and Meagher et al. (1996) and Crop Sci., 36:1367); tryptophan decarboxylase (Goddijn
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et al. (1993) Plant Mol. Biol., 22:907-912); neomycin phosphotransferase (NEO) (Southern et
al. (1982) J. Mol. Appl. Gen., 1:327; hygromycin phosphotransferase (HPT or HYG) (Shimizu
et al. (1986) Mol. Cell Biol., 6:1074); dihydrofolate reductase (DHFR) (Kwok et al. (1986) PNAS
USA 4552); phosphinothricin acetyltransferase (DeBlock et al. (1987) EMBO J., 6:2513); 2,2-
dichloropropionic acid dehalogenase (Buchanan-Wollatron et al. (1989) J. Cell. Biochem.
13D:330); acetohydroxyacid synthase (Anderson et al., U.S. Pat. No. 4,761,373; Haughn et al.
(1988) Mol. Gen. Genet. 221:266); 5-enolpyruvyl-shikimate-phosphate synthase (aroA) (Comai
et al. (1985) Nature 317:741); haloarylnitrilase (Stalker et al., published PCT application
WOB87/04181); acetyl-coenzyme A carboxylase (Parker et al. (1990) Plant Physiol. 92:1220);
dihydropteroate synthase (sul 1) (Guerineau et al. (1990) Plant Mol. Biol. 15:127); and 32 kD
photosystem Il polypeptide (psbA) (Hirschberg et al. (1983) Science, 222:1346).

[0065] Also included are genes encoding resistance to: chloramphenicol (Herrera-Estrella et
al. (1983) EMBO J., 2:987-992), methotrexate (Herrera-Estrella et al. (1983) Nature, 303:209-
213; Meijer et al. (1991) Plant Mol Bio., 16:807-820 (1991); hygromycin (Waldron et al. (1985)
Plant Mol. Biol., 5:103-108; Zhijian et al. (1995) Plant Science, 108:219-227 and Meijer et al.
(1991) Plant Mol. Bio. 16:807-820); streptomycin (Jones et al. (1987) Mol. Gen. Genet,,
210:86-91); spectinomycin (Bretagne-Sagnard et al. (1996) Transgenic Res., 5:131-137);
bleomycin (Hille et al. (1986) Plant Mol. Biol., 7:171-176); sulfonamide (Guerineau et al. (1990)
Plant Mol. Bio., 15:127-136); bromoxynil (Stalker et al. (1988) Science, 242:419-423); 2,4-D
(Streber et al. (1989) Bio/Technology, 7:811-816); glyphosate (Shaw et al. (1986) Science,
233:478-481); and phosphinothricin (DeBlock et al. (1987) EMBO J., 6:2513-2518).

[0066] The above list of selectable marker and reporter genes are not meant to be limiting.
Any reporter or selectable marker gene are encompassed by the present invention. If
necessary, such genes can be sequenced by methods known in the art.

[0067] The reporter and selectable marker genes are synthesized for optimal expression in
the plant. That is, the coding sequence of the gene has been modified to enhance expression
in plants. The synthetic marker gene is designed to be expressed in plants at a higher level
resulting in higher transformation efficiency. Methods for synthetic optimization of genes are
available in the art. In fact, several genes have been optimized to increase expression of the
gene product in plants.

[0068] The marker gene sequence can be optimized for expression in a particular plant
species or alternatively can be modified for optimal expression in plant families. The plant
preferred codons may be determined from the codons of highest frequency in the proteins
expressed in the largest amount in the particular plant species of interest. See, for example,
EPA 0359472; EPA 0385962; WO 91/16432; Perlak et al. (1991) Proc. Natl. Acad. Sci. USA,
88:3324-3328; and Murray et al. (1989) Nucleic Acids Research, 17: 477-498; U.S. Pat. No.
5,380,831; and U.S. Pat. No. 5,436,391. In this manner, the nucleotide sequences can be
optimized for expression in any plant. It is recognized that all or any part of the gene sequence
may be optimized or synthetic. That is, fully optimized or partially optimized sequences may
also be used.
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[0069] Genes that Confer Resistance to an Herbicide:

1. A. Resistance/tolerance of acetohydroxyacid synthase (AHAS) and acetolactate
synthase (ALS) against herbicides imidazolinone or sulfonylurea. Genes and mutants for
AHAS and mutants have been disclosed in U.S. Patent Nos. 4,761,373, 5,304,732,
5,331,107, 5,853,973, and 5,928,937. Genes and mutants for ALS have been disclosed
in U.S. Patent Nos. 5,013,659 and 5,141, 870.

2. B. Resistance/tolerance genes of acetyl coemzyme A carboxylase (ACCase) against
herbicides cyclohexanediones and/or aryloxyphenoxypropanoic acid (including
Haloxyfop, Diclofop, Fenoxyprop, Fluazifop, Quizalofop) have been described in U.S.
Patents 5,162,602 and 5,498,544,

3.C. Genes for glyphosate resistance/tolerance. Gene of 5-enolpyruvyl-3-
phosphoshikimate synthase (ES3P synthase) has been described in U.S. Patent No.
4,769,601. Genes of 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) and
mutants have been described in U.S. Patent Nos. 4,940,835, 5,188,642, 5,310,667,
5,633,435, 5,633,448, and 6,566,587.

4. D. Genes for glufosinate (bialaphos, phosphinothricin (PPT)) resistance/tolerance. Gene
for phosphinothricin acetyltransferase (Pat) has been described in U.S. Patent Nos.
5,273,894, 5,276,268, and 5,550,318; and gene for bialaphos resistance gene (Bar) has
been described in U.S. Patent Nos. 5,561,236 and 5,646,024, 5,648,477, and 7,112,665.
Gene for glutamine synthetase (GS) has been described in U.S. Patent No. 4,975,372
and European patent application EP 0333033 A1.

5. E. Resistance/tolerance genes of hydroxy phenyl pyruvate dioxygenase (HPPD) against
herbicides isoxazole, diketonitriles, and/or triketones including sulcotrione and
mesotrione have been described in U.S. Patent Nos. 6,268,549 and 6,069,115.

6. F. Genes for 2,4-D resistance/tolerance. Gene of 2,4-D-monooxygenase has been
described in U.S. Patent No. 6,100,446 and 6,153,401. Additional genes for 2,4-D
resistance/tolerance are disclosed in US 2009/0093366 and WO 2007/053482.

7.G. Gene of imidazoleglycerol phosphate dehydratase (IGPD) against herbicides
imidazole and/or triazole has been described in U.S. Patent No. 5,541,310. Genes of
Dicamba degrading enzymes (oxygenase, ferredoxin, and reductase) against herbicide
Dicamba have been disclosed in U.S. Patent Nos. 7,022,896 and 7,105,724.

8. H. Genes for herbicides that inhibit photosynthesis, including triazine (psbA and 1 s+
genes) or a benzonitrile (nitrilase gene). See e.g., Przibila et al., Plant Cell 3:169 (1991)
disclosing transformation of Chlamydomonas with plasmids encoding mutant psbA
genes. Nucleotide sequences for nitrilase genes are disclosed in U.S. Patent No.
4,810,648 and DNA molecules containing these genes are available under ATCC
Accession Nos. 53435, 67441, and 67442. Cloning and expression of DNA coding for a
glutathione S-transferase is described by Hayes et al., Biochem. J. 285:173 (1992).

[0070] Unless otherwise specifically explained, all technical and scientific terms used herein
have the same meaning as commonly understood by those of ordinary skill in the art to which
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this disclosure belongs. Definitions of common terms in molecular biology can be found in, for
example: Lewin, Genes V, Oxford University Press, 1994 (ISBN 0-19-854287-9); Kendrew et
al. (eds.), The Encyclopedia of Molecular Biology, Blackwell Science Ltd., 1994 (ISBN 0-632-
02182-9); and Meyers (ed.), Molecular Biology and Biotechnology: A Comprehensive Desk
Reference, VCH Publishers, Inc., 1995 (ISBN 1-56081-569-8).

[0071] Provided are constructs and methods relating to three EPSPS gene paralogs (A, B,
and C) and their genetic components, such as 5 UTRs, promoters and transit peptides in
Brassica napus. Also disclosed are transgenic and non-transgenic (in its native environment)
uses of the genes and its genetic elements. In some embodiments, transgenic use of these
genes or elements can confer traits of herbicide (for example, glyphosate or 2,4-D) tolerance
in plant. Paralogs A and B share a high degree of homology or identity (~92%) and so do C
and E (~95%). Paralog A is the highest expressing paralog in multiple tissue types and at
different plant growth stages. The EPSPS paralog A gene is expressed constitutively in all
tested plant tissues, for example leaves, roots, stems, apical meristem, flowers, flower buds
etc, at 4 -8 leaf stages. In addition, paralog A has a unique transit peptide sequence,
compared to the other four paralogs. In some embodiments, the transit peptide of EPSPS
paralog A is used to provide effective translocation of protein precursors from cytoplasm to
plastids. Further, the transit peptide of EPSPS paralogs B, C and E can be useful to provide
translocation of protein precursors from cytoplasm to plastids. The EPSPS enzymes represent
the sixth key enzyme of the shikimate pathway for synthesis of aromatic amino acids and
aromatic metabolite in plants, fungi and microorganisms. Hence the EPSPS genes can be up-
or down-regulated in plants by any existing or future technologies which are applied to
manipulate the amino acid content in plants. See, for example, WO 2009/042164. All of these
features, either alone or in combination makes the EPSPS paralogs important for use in
transgenic or non-transgenic (native gene environment) applications to confer traits such as
herbicide tolerance and/or alterations in the amino acid, carbon and nitrogen contents as a
result of the manipulation of the shikimate and associated pathways. Of special interest is
transgenic canola.

[0072] Provided is the promoter sequence of EPSPS paralog Afrom B. napus variety Nex710.
This promoter of EPSPS paralog A is bidirectional based on results shown in transgenic B.
napus callus tissue and plants, and is therefore designated as Brassica bidirectional
constitutive promoter (BBCP). Use of BBCP in transgenic plants can provide at least one of the
following advantages: (a) more genes can be stacked in one round of transformation into plant
genome; (b) transgenes can be constitutively expressed in all plant tissues and parts; and (c)
new genes can be further added or exchanged at the targeted locus with zinc finger-mediated
precision gene stacking. For example, use of BBCP can enable expression of a selectable
marker/herbicide resistance trait in one direction and a gene of interest (for example, trait of
crop protection or yield enhancement) in another. Further provided is the unique transit
peptide contained in the paralog A gene sequence to enable protein targeting to plastid for
example chloroplast.

[0073] B. napus is an amphidiploid species resulting from the combination of two chromosome
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sets of B. rapa (2n = 20, AA) and B. oleracea (2n = 18, CC). Therefore, multiple EPSPS gene
paralogs provided could either be homeologous or paralogous genes depending on their origin
either from the A or C genomes (homeologous) or as a result of their duplication within a
genome following speciation (paralogous).

[0074] Methods and constructs provided can be used to express any trait in canola or
dicot/monocot plants, such as input traits (e.g., insect resistance and herbicide tolerance
traits), agronomic traits (e.g., yield enhancement), output traits (e.g., healthy oil) etc. All
methods pertaining to construction of specific vectors using BBCP and its transformation into
canola or other plants are also provided.

[0075] Delivery and/or transformation: Suitable methods for transformation of plants include
any method by which DNA can be introduced into a cell, for example and without limitation:
electroporation (see, e.g., U.S. Patent 5,384,253); microprojectie bombardment (see, e.g.,
U.S. Patents 5,015,580, 5,550,318, 5,538,880, 6,160,208, 6,399,861, and 6,403,865);
Agrobacterium-mediated transformation (see, e.g., U.S. Patents 5,635,055, 5,824,877,
5,591,616; 5,981,840, and 6,384,301); and protoplast transformation (see, e.g., U.S. Patent
5,508,184). Through the application of techniques such as the foregoing, the cells of virtually
any plant species may be stably transformed, and these cells may be developed into
transgenic plants by techniques known to those of skill in the art. For example, techniques that
may be particularly useful in the context of cotton transformation are described in U.S. Patents
5,846,797, 5,159,135, 5,004,863, and 6,624,344, techniques for transforming Brassica plants
in particular are described, for example, in U.S. Patent 5,750,871; techniques for transforming
soya are described, for example, in U.S. Patent 6,384,301; and techniques for transforming
maize are described, for example, in U.S. Patents 7,060,876 and 5,591,616, and International
PCT Publication WO 95/06722.

[0076] After effecting delivery of an exogenous nucleic acid to a recipient cell, the transformed
cell is generally identified for further culturing and plant regeneration. In order to improve the
ability to identify transformants, one may desire to employ a selectable or screenable marker
gene with the transformation vector used to generate the transformant. In this case, the
potentially transformed cell population can be assayed by exposing the cells to a selective
agent or agents, or the cells can be screened for the desired marker gene ftrait.

[0077] Cells that survive the exposure to the selective agent, or cells that have been scored
positive in a screening assay, may be cultured in media that supports regeneration of plants. In
some embodiments, any suitable plant tissue culture media (e.g., MS and N6 media) may be
modified by including further substances, such as growth regulators. Tissue may be
maintained on a basic media with growth regulators until sufficient tissue is available to begin
plant regeneration efforts, or following repeated rounds of manual selection, until the
morphology of the tissue is suitable for regeneration (e.g., at least 2 weeks), then transferred
to media conducive to shoot formation. Cultures are transferred periodically until sufficient
shoot formation has occurred. Once shoots are formed, they are transferred to media
conducive to root formation. Once sufficient roots are formed, plants can be transferred to soil
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for further growth and maturity.

[0078] To confirm the presence of the desired nucleic acid molecule comprising constructs
provided in the regenerating plants, a variety of assays may be performed. Such assays may
include: molecular biological assays, such as Southern and Northern blotting and PCR;
biochemical assays, such as detecting the presence of a protein product, e.g., by
immunological means (ELISA, Western blots, and/or LC-MS MS spectrophotometry) or by
enzymatic function; plant part assays, such as leaf or root assays; and/or analysis of the
phenotype of the whole regenerated plant.

[0079] Targeted integration events may be screened, for example, by PCR amplification
using, e.g., oligonucleotide primers specific for nucleic acid molecules of interest. PCR
genotyping is understood to include, but not be limited to, polymerase-chain reaction (PCR)
amplification of genomic DNA derived from isolated host plant callus tissue predicted to contain
a nucleic acid molecule of interest integrated into the genome, followed by standard cloning
and sequence analysis of PCR amplification products. Methods of PCR genotyping have been
well described (see, e.g., Rios et al. (2002) Plant J. 32:243-53), and may be applied to
genomic DNA derived from any plant species or tissue type, including cell cultures.
Combinations of oligonucleotide primers that bind to both target sequence and introduced
sequence may be used sequentially or multiplexed in PCR amplification reactions.
Oligonucleotide primers designed to anneal to the target site, introduced nucleic acid
sequences, and/or combinations of the two may be produced. Thus, PCR genotyping
strategies may include, for example and without limitation: amplification of specific sequences
in the plant genome; amplification of multiple specific sequences in the plant genome;
amplification of non-specific sequences in the plant genome; and combinations of any of the
foregoing. One skilled in the art may devise additional combinations of primers and
amplification reactions to interrogate the genome. For example, a set of forward and reverse
oligonucleotide primers may be designed to anneal to nucleic acid sequence(s) specific for the
target outside the boundaries of the introduced nucleic acid sequence.

[0080] Forward and reverse oligonucleotide primers may be designed to anneal specifically to
an introduced nucleic acid molecule, for example, at a sequence corresponding to a coding
region within a nucleotide sequence of interest comprised therein, or other parts of the nucleic
acid molecule. These primers may be used in conjunction with the primers described above.
Oligonucleotide primers may be synthesized according to a desired sequence, and are
commercially available (e.g., from Integrated DNA Technologies, Inc., Coralville, |A).
Amplification may be followed by cloning and sequencing, or by direct sequence analysis of
amplification products. One skilled in the art might envision alternative methods for analysis of
amplification products generated during PCR genotyping. In one embodiment, oligonucleotide
primers specific for the gene target are employed in PCR amplifications.

EXAMPLES
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Example 1

Identification of the EPSPS Paralog A Promoter (BBCP) Sequence

[0081] Five 5-enolpyruvyl shikimate-3-phosphate synthase (EPSPS) gene sequences
(paralogs or homologues) in Brassica napus have been described in US 2009/0205083A1.
Among these five genes, the promoter of the EPSPS paralog A drives strongest expression in
various plant tissues. In order to expand the sequence of the 1571 nt EPSPS paralog A (SEQ
ID NO: 7), additional sequences of the EPSPS paralog A gene are obtained via genome using
a GenomeWalker™ universal kit (Clonetech Laboratories, Palo Alto, CA) to obtain the full
sequence of the EPSPS paralog A (SEQ ID NO: 8) including its promoter region and the 3'
untranslated region (for example SEQ ID NO: 26).

[0082] To identify promoter sequence of the EPSPS paralog A gene, the full sequence is
searched using a Basic Local Alignment Search Tool (BLAST) against various plant and
Brassica databases. Six cDNA and/or mRNA sequences of Brassica napus and Brassica rapa
are identified that aligned in the direction of the EPSPS paralog A gene expression. The
GenBank identification numbers (IDs) for these sequences are ES937178, ES904055,
CD825798, CD835768, CD837464 and EV121915. These cDNA and/or mRNA sequences can
be detected from leaf, root or embryo libraries of the target species but no specific role of
these cDNA or mRNA has been annotated in GenBank. Interestingly, three cDNAs and/or
mRNAs are identified matching the 5' sequence of EPSPS paralog A gene in the opposite
direction to the expression of the EPSPS paralog A gene. The GenBank IDs of these
sequences are: CD836095, EV100366 and EE568337. Brassica napus cDNA and/or mRNA
sequences are the sources of these sequences, again with no specific function assigned to
them in GenBank.

[0083] Sequence analysis of this example shows the promoter sequence of the EPSPS
paralog A gene is a bidirectional promoter, which is designated as Brassica bidirectional
constitutive promoter (BBCP).

Example 2

Design and Construction of BBCP Constructs

[0084] A single binary vector labeled as pDAB100333 (Figure 12) is constructed using art
recognized procedures. Binary pDAB100333 contains two sets of gene expression cassettes or
Plant Transcription Units (PTUs). The first PTU set consists of the bi-directional Brassica napus
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Paralog A promoter (BBCP) which drives two reporter genes. One end of the BBCP is
constructed to drive the expression of the B-glucuronidase reporter gene (GUS), and is
terminated by the Agrobacterium tumefaciens open reading frame-24 3' untranslated region
(AtuORF24 3'UTR). The opposite end of the BBCP is constructed to drive the green
fluorescent protein reporter gene (GFP) and is terminated with the Agrobacterium tumefaciens
nopaline synthase 3' untranslated region (Atu Nos 3'UTR).

[0085] The second PTU set of pDAB 100333 includes a selectable marker cloned within the
isopentenyltransferase coding sequence (ipt CDS; Genbank Acc No. X00639.1) thereby
interrupting the jpt coding sequence, where the Arabidopsis thaliana Ubiquitin 10 promoter
(AtUbi10 promoter) is used to drive the phosphinothricin acetyl transferase coding sequence
(PAT), and the PTU is terminated by the A. tumefaciens open reading frame-1 3' untranslated
region (AtuORF1 3'UTR). The resulting binary vector contains two visual reporter genes (GUS
and GFP) driven by the bi-directional promoter and a selectable marker gene (PAT).

[0086] The binary vector, pDAB100333, is mobilized into Agrobacterium tumefaciens using
electroporation. Individual colonies are identified on YEP media containing the antibiotic
spectinomycin. Single colonies are isolated and the presence of the pDAB100333 binary vector
can be confirmed via restriction enzyme digestion.

[0087] Another binary vector pDAB100331 (Figure 12) is also constructed using art
recognized procedures. Binary pDAB 100331 is constructed to contain the BBCP in the reverse
orientation as in pDAB100333 but with the same features as pDAB100333. Accordingly, binary
vector pDAB100331 consists of two sets of gene expression cassettes or Plant Transcription
Units (PTUs). The first PTU set consists of the bi-directional Brassica napus Paralog A
promoter (BBCP in reverse orientation as compared to pDAB100333) which drives two reporter
genes. One end of the BBCP is constructed to drive the green fluorescent protein reporter
gene (GFP) and is terminated with the Agrobacterium tumefaciens nopaline synthase 3'
untranslated region (Atu Nos 3'UTR). The opposite end of the BBCP is constructed to drive the
expression of the [-glucuronidase reporter gene (GUS), and is terminated by the
Agrobacterium tumefaciens open reading frame-24 3' untranslated region (AtuORF24 3'UTR).

[0088] The second PTU set ofpDAB100331 also includes a selectable marker cloned within
the isopentenyltransferase coding sequence (ipt CDS; Genbank Acc No. X00639.1) thereby
interrupting the jpt coding sequence, where the Arabidopsis thaliana Ubiquitin 10 promoter
(AtUbi10 promoter) is used to drive the phosphinothricin acetyl transferase coding sequence
(PAT), and the PTU is terminated by the A. tumefaciens open reading frame-1 3' untranslated
region (AtuORF1 3'UTR). The resulting binary vector contains two visual reporter genes (GUS
and GFP) driven by the bi-directional promoter and a selectable marker gene (PAT).

[0089] Similarly, the binary vector, pDAB100331, is mobilized into Agrobacterium tumefaciens
using electroporation. Individual colonies are identified on YEP media containing the antibiotic
spectinomycin. Single colonies are isolated and the presence of the pDAB100331 binary vector
can be confirmed via restriction enzyme digestion.
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[0090] Direct DNA delivery vectors which are cloned into high copy number pUC based
plasmids are constructed using only the first PTU containing the BBCP promoter which is
described above. Plasmids pDAB108710 and pDAB108711 (Figure 14) are constructed using
art recognized procedures. The two vectors differ as they are constructed to contain the BBCP
in the different orientation to drive the same features. The single PTU consists of the bi-
directional Brassica napus paralog A promoter which drives two reporter genes. One end of
the BBCP is constructed to drive the green fluorescent protein reporter gene (GFP) and is
terminated with the Agrobacterium tumefaciens nopaline synthase 3' untranslated region
(AtuNos 3'UTR). The opposite end of the BBCP is constructed to drive the expression of the -
glucuronidase reporter gene (GUS), and is terminated by the Agrobacterium tumefaciens open
reading frame-24 3' untranslated region (AtuORF24 3'UTR). The direct DNA delivery vectors
are used for particle bombardment of maize tissues.

Example 3

Expression of BBCP Construct in Brassica napus

[0091] Canola transformation - Preparation of hypocotyl segment and pre-treatment: Seeds of
the elite canola genotype, Nex710, are surface-sterilized with 10% commercial bleach for 10
minutes and rinsed 3 times with sterile distilled water. The seeds are dried via a sterile paper
towel then placed in a Phyta-tray containing "germination medium" consisting of one half
concentration of MS basal medium [Phytotech Cat¥ M 519 (PhytoTechnology Laboratories,
Shawnee Mission, KS)], 20 g/L sucrose, and 8 g/L TC Agar and maintained under growth
regime set at 23°C with a photoperiod of 16 hours light/8 hours dark.

[0092] On day five, seedlings are checked for sterility and the Phyta-tray is placed inside a
laminar flow hood (The Baker Company EdgeGARD) to maintain sterility. Using sterile forceps
and dissecting scissors, plants are removed from the Phyta-tray and the aerial (meristem and
cotyledon) region and roots are detached and discarded. Hypocotyls are placed into a 100 x
25 mm petri dish containing sterile distilled water which is required to prevent drying.
Hypocotyls are cut transversely into 2 mm segment, and lay horizontally on sterile filter paper
over lay on "callus induction media MSK1D1" consisting of MS medium (Phytotech M519), 30
g/L sucrose, 1 mg/L kinetin, and 1 mg/L 2,4-D solidified with 7g/L TC Agar. The plates are
placed into a clear Sterilite® tub and maintained under the same growth regime for three days,
as a pre-treatment.

[0093] Preparation of Agrobacterium: Four days before Agrobacterium infection, pDAB10333
and pDAB10331 in Agrobacterium strain DA2552 (see, for example, WO 2012/016222) are
streaked out from a glycerol stock, on to YEP medium (10 g/L Peptone, 10 g/L Yeast Extract, 5
g/L NaCl, 10 g/L Sucrose plus 100 mg/L spectinomycin and 150 mg/L erythromycin and
solidified with 15 g/L Bacto Agar) and grown for two days in an incubator (Fisher Scientific
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Isotemp Incubator) at 28°C. Two days after, a small loop of Agrobacterium is placed into a
500mL sterile disposable baffled flask containing 150mL "liquid bacterial growth medium"
(same medium as above but minus solidifying agent). The culture is grown for sixteen hours at
28°C in the dark on an enclosed shaker (New Brunswick Scientific Innova 4330 refrigerated
incubator shaker) at 200 rpm. After sixteen hours the Agrobacterium culture is removed from
the shaker and aliquoted into 50mL centrifuge tubes. The centrifuge tubes are placed into a
centrifuge (Beckman Model J2-21 centrifuge) and centrifuged at 6,000 rpm for 15 minutes and
subsequently re-suspended in the "liquid culture medium M" consisting of LS salts (Phytotech
L689), 3% glucose, modified Gamborg B5 vitamins (Phytotech G249), 215 mg/L Kinetin, and
221 mg/L 2,4-D at pH 5.

[0094] Infection and callus induction: On the day of infection, canola hypocotyl segments are
transferred into a 100 x 25 sterile petri plate containing 20 mL of the "liquid culture medium"
while waiting for Agrobacterium to be ready. The "liquid culture medium" is then removed from
the hypocotyl segments and 40 mL of Agrobacterium suspension is vortexed briefly and
poured into the 100 x 25mm petri dish containing hypocotyl segments for a 30 minutes
treatment. After the 30 minutes treatment, all of the Agrobacterium suspensions are removed
using a double stacked pipette. The treated hypocotyls are placed back onto filter paper
overlay on the "callus induction medium MSK1D1." The culture is returned to the Sterilite® tub,
covered with a dark lid and returned to the culture room under the same growth regime as
above, for a three days co-cultivation period. After the three days co-cultivation period, the
hypocotyls are placed directly onto "selection 1 medium MSK1D1H1" (consisting of "callus
induction medium" plus 1 mg/L Herbiace), placed back into the tub with a clear lid and returned
to the culture room, maintaining the same growth regime as above. After one week, the
hypocotyls are then transferred directly to "selection 2 medium MSK1D1H3" (consisting of
"callus induction medium" plus 3 mg/L Herbiace). After two weeks, the hypocotyls are
transferred to "selection 3 medium MSK1D1H5" (consisting of "callus induction media" plus 5
mg/l Herbiace). The hypocotyl segments are continued to be transferred every two weeks onto
fresh selection 3 medium until enough callus are formed on the both ends of hypocotyls. The
calluses are then assayed for GUS.

[0095] GUS stain of canola hypocotyl segments: The GUS stain procedure is known in the art
with slight modification of GUS stain solution as follows: 0.1M NaPQ4 buffer at pH 8, 0.5 mM
Ks(Fe(CN)g, 10 mM NasEDTA, 1 mg/ml X-Gluc, and 0.06 % Triton X-100. Chlorophyll from the
stained tissue is removed by 70% ethanol. GUS assay is done in hypocotyl segments after
being on selection 3 media for at least two weeks. The calli are immersed in GUS staining
solution and incubated overnight in dark at 37°C. Uninfected tissue and GUS positive control
are routinely included in the assay for negative and positive controls.

[0096] The results show significant GUS expression in transgenic callus samples obtained
from both pDAB100331 and pDAB100333 transformation. No blue color is visible in non-
transgenic control samples. Thus, the transgenic experimental results confirm that BBCP is a
bidirectional promoter.
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Example 4

Expression of BBCP Construct in Soybean

[0097] Agrobacterium tumefaciens strain EHA105 is electroporated with the binary vector
pDAB9381 (a control binary vector which does not contain the BBCP bidirectional promoter),
pDAB100331 and pDAB100333 separately. Isolated colonies are identified on YEP media
containing the antibiotic spectinomycin. Single colonies are isolated and the presence of the
pDAB9381, pDAB100331 and pDAB100333 binary vector can be confirmed via restriction
enzyme digestion. Agrobacterium-mediated transformation of soybean (Glycine max c.v.
Maverick) can be performed according to methods well known in the art.

[0098] After transformation, once roots are developed, the rooted plantlets are photographed
for GFP expression with a 482 nm/502 nm GFP filter covering excitation/emission. Leaves are
sampled from the plantlets for GUS staining according to the protocol adapted from Jefferson,
R., (1987) "Histochemical localization of B-glucuronidase (GUS) reporter activity in plant
tissues" Plant Mol. Biol. Reporter, 5: 387-405. Leaves are then immersed in staining solution
comprised of: 2X Phosphate buffer pH7.0 (1 x made of 0.1 M NaHoPO4 and 0.1 M NaoHPOy),

0.5 mM Ks(Fe(CN)g, 10 mM NaoEDTA, 1 mg/ml X-Gluc and 0.06% Triton X-100, and incubated

overnight at 37°C. After incubation, staining solution is removed and tissue are washed with
several changes of 70% ethanol and left overnight in ethanol before photographs are taken.

[0099] Results of four rounds of experiments are shown in Table 2 for explants and transgenic
plantlets tested. Table 2 shows the number of transgenic shoots that are confirmed to contain
expressed protein products of GFP and GUS reporter genes driven by BBCP. Soybean
transgenic plants stably transformed with constructs pDAB100331 and pDAB100333 are
regenerated with a frequency of 3-14 %. Approximately 81-99 % of the regenerated shoots
(plantlets) express GFP while 41 % of them express both GFP and GUS. In the plants
regenerated with pDAB100333, GUS expression is more uniform throughout the leaf and not
primarily expressed in the midrib tissue and veins. Comparatively in the plants regenerated
from pDAB100331, GUS expression appears more localized in the midrib and veins of the
leaves as observed in studies completed on multiple leaves. Transgenic plants transformed
with a control construct, pDAB9381, do not show any GFP or GUS expression. The results
confirm that the BBCP drives transgene expression in both directions at a reasonable level,
although there might be some minor directional differences in the expression patterns within
leaf tissue.
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Table 2. GFP and GUS reporter genes expression by BBCP in explants and
transgenic plantlets tested.
No. of
Construct Explants No. of shoots No. of shoots No. of shoots
=XP regenerated showing GFP showing GUS
infected
pDAB9381 1096 246 (22.4%) 236 (96%) 0
pDAB100331 1158 139 (12.0%) 138 (99%) 57 (41%)
pDAB100333 1153 160 (14.0%) 154 (96%) 63(41%)
Example 5

Transient Transformation of Maize Leaf Tissue

[0100] Tissue Preparation: Dark grown leaf tissue is harvested three to four hours prior to
bombardment and placed on a bombardment preparation medium described in Table 3. Plates
are wrapped and stored at 28 °C in dark until ready for bombardment.

[0101] Microparticles (gold) preparation: 30 mg gold (1 um in size purchased from Bio-Rad,
Hercules, CA) is washed in 500 pl cold ethanol, sonicated for fifteen seconds, and then
vortexed for fifteen seconds. The particles are centrifuged for sixty seconds at 3000 rpm after
settled for ten minutes. Supernatant is then discarded and pellet is washed with cold water
(disrupt pellet with pipette tip and/or finger vortex) followed by centrifugation for sixty seconds
at 3000 rpm. This wash and centrifugation step can be repeated two more times. After final
rinse, 250 pyl 50 % glycerol (final concentration ~120 mg/ml) is added. The samples are
sonicated for fifteen seconds, vortexed for fifteen seconds, and made aliquot into eppendorf
tubes.

[0102] Preparing Microcarriers: For each plate of tissue to be bombarded, the gold/DNA
reaction is prepared as follows: 5-15 yg DNA (plasmid pDAB108710, dab108711, or control
plasmid DNA), 6 mg gold, final concentrations of 1 M CaCl, and 16 mM spermidine, in a total

reaction volume of 125 pl. Immediately after sonicating and vortexing, 50 pl gold suspension
aliquots are made into each reaction tube. The reaction tubes are vortexed before addition of
50 pl pre-chilled CaCly, and then vortexed again before addition of 20 pl 0.1 M Spermidine.

The reaction tubes are then vortexed for up to ten minutes, and let sit for ten minutes on bench
before centrifuge for fifteen seconds at 5000 rpm. Supernatant is discarded and pellets are
resuspended in 150 pl 70% ethanol. Pellets are then disrupted with pipette and/or finger vortex
before centrifuged for fifteen seconds at 5000 rpm. Supernatant is then discarded and pellets
are resuspended in 150 pl ethanol. Pellets are then again disrupted with pipette and/or finger
vortex before centrifuged for fifteen seconds at 5000 rpm. Finally, pellets are resuspended in
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36 pl ethanol (36 pl per 6 mg gold) before bombardment experiment. Prior to aliquoting onto
the microcarriers, pellets are sonicated for fifteen seconds and vortexed until the gold appears
well suspended. Aliquot pellets onto thee microcarriers for 10 pl each. Sonication and vortex
between aliquots is recommended.

Table 3. Ingredients for bombardment preparation medium.

Ingredient Amount Unit
MS salts 4.330 g/L
1,2,3,5/4,6-hexahydroxycyclohexane 100.000 mg/L
MES 0.500 g/L
EPS0000063-L-proline 700.000 mg/L
casein enzymatic hydrolysate 100.000 mg/L
sucrose 30.000 g/L
Gelzan (Gelrite) 714246 2.300 g/L
EPS0000200-isu modified MS vitamin (1000x) 1.000 mL/L
EPS0000205-dicamba-KOH - 6.6 mg/ml 3.300 mg/L
EPS0000206-silver nitrate - 8.5 mg/ml 15.000 mg/L
Mannitol 45.50 g/L

[0103] Bombardment Conditions: Helium-based microcarrier disks and a microcarrier holder
are prepped and autoclaved prior to use. DNA-coated gold particles (10 ul well suspended) are
placed on microcarriers for five minutes until dry. To assemble the microcarrier launch for
shooting, the stop screen is first placed in the assembly unit. Then the microcarrier is placed
upside-down on the assembly unit and then the assembly microcarrier lid is closed before a
freshly and briefly rinsed (in 70% ethanol) 1350 psi rupture disk is placed in retaining cap and
attached to the gas-acceleration tube. The microcarrier-assembly unit is then immediately
placed at the top-level slot before chamber door is closed. Vacuum is activated in evacuation
chamber before bombardment. Samples are bombarded by pressing and holding fire button
until 1350 psi rupture disk bursts and helium pressure gauge drops to zero. Each plate can be
bombarded up to three times with the same plasmid, where the plates can be turned so that
the bombardment may take place at a different site/direction on the plate. After bombardment,
plates are stored in the dark at 28 °C for at least twenty four hours before GFP observation
and/or GUS staining using a Sigma-Aldrich staining kit.

[0104] Results: GUS expression is observed in leaf tissues bombarded with plasmids
containing GUS gene driven by BBCP. Maize leaf tissues bombarded with a control plasmid do
not show any GUS expression. GFP expression is observed in maize leaf samples transformed
with plasmids having GFP gene driven by BBCP. Maize leaf tissues bombarded with a control
construct do not show any GFP expression. The results confirm that BBCP is a bidirectional
promoter driving expression of the reporter genes, GUS and GFP, in both directions. In
conclusion, bidirectional expression from BBCP can be observed in both dicot (soybean and B.



napus) and monocot (maize) plant tissues.

SEQUENCE LISTING

[0105]

<110> Dow AgroSciences LLC
Gupta, Manju
Russell, Sean

Shen, Liu

Chennareddy, Sivarama

Rout, Jyoti

Novak, Stephen
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<120> CONSTRUCT AND METHOD FOR EXPRESSING TRANSGENES USING A

<130> 70136-US-NP

<160> 33

<170> Patentln version 3.5

<210>1
<211>739
<212>DNA

<213> Brassica napus

<400> 1

acagagagaa
tacttgeteg
aaccgaacct
cataccoecgg
cttatacatt
aacoggtacce
ccgacctaga
ttaaaggtaa
aaaccgcaat
cagtaacttc
ctaaccaaaa
ataggaaatg

ttottegtea

<210>2

aggaatatge
gattctaaac
cagatcggtt
tttgattatg
cctgtegggt
cgaaacataa
acccgatttt
tctggecggt
cgattattta
ttggaggcce
cctteettee
ctecatacace

c¢aaaccece

tttocgtagga
caaattgaga
tgattgtttg
tteccaaactc
atttteggat
atgaaagcat
ttggatcgga
tactettcga
tgagttagat
attttaaaac
cacttgetgt

atecgtttgag

agtgaacgaa
gagagttccg
gggtttgtga
taaaccagat
atgtttgaat
acccaategg
tccagacatg
tttatgttte
tggttcatgg
caccaaatct
ctgtaacacg

gtgggttggt

aaagaaatgg
aattgecegtg
catatataac
tgagattatt
cttggataat
atatttcace
gatgttacca
ctctccaata
gtttttgtat
taaccettte
tggeaggtte

gaaggatttt

ttaagctcaa
gtttatccta
tggaaaaaga
ttecgataag
atcecgatccg
atatctagat
tegtettega
ttctagtagt
taaaaaggcce
aagtcttcac
tcattggcecta

gatggctace

60

120

180

240

300

360

420

480

540

600

660

720

738



<211> 1232
<212> DNA

<213> Artificial Sequence

<220>

<223> Full promoter including the addition of a Ncol restriction enzyme site

<400> 2
catggacttg

ttttcagaca
accecgtaaag
tcegaatgagg
agatcacctg
agcttegegt
aacatcaage
gaaaggaata
teggattcta
cctcagateg
cggtttgatt
attcctgteg
acccgaaaca
agaaccegat
taataotggee
aatcgattat
ttcttggago
aaaccttcet
atgctcatac
tcaccaaacc
gcegagtccaa
<210> 3

<211> 1232
<212>DNA

aaaactgaat

aaaacccdaac
atctttctag
ctegagtata
gaatgattta
cgaataatgt
agctctaage
tgctttegta
aaccaaattg
gtttgattgt
atgttccaaa
ggtatttteg
taaatgaaag
tttttggate
ggttactctt

ttatgagtta

cccattttaa

tcccacttge
accatcgttt
ccctcotaaag

agatcgaaac

cteteotgttt

taatatteta
tgtctacagt
gtggtgatct
getttgtgte
ttttgatcag
cggatccttt
ggaagtgaac
agagagagtt
ttggggttty
ctctaaacca
gatatgtttg
catacccaat
ggatccagac
cgatttatgt
gattggttca
aaccaccaaa
tgtctgtaac
gaggtgggtt
tttattaaat

ttttteteca

<213> Atrtificial Sequence

<220>

cagacasaac

gatcttgaag
gttagttace
gaatctagag
tgtgtataca
ctttoacgece
tttagececgg
gaaaaagaaa
ccgaattgece
tgacatatat
gattgagatt
aatcttggat
cggatattta
atggatgtta
ttectaoteca
tgggtttttg
tcttaaccct
acgtggcagg
ggtgaaggat
ctgaggaaga

tg

cectectacaa

tgaatcatca
ctataaagtt
tttcagatgg
gcactattca
acgtaagtag
aggtgaagga
tggttaagct
gtggtttatc
aactggaasza
attttcogat
aatatcegat
accatatcta
ccategtett
atattctagt
tgttaaaaag
ttcaagtctt
ttectecattgg
tttgatggcet

cagagagtgyg

agaatgttce

tecatcatcaa
cacagctttt
aagacaaaag
gacaggaaga
aagaaaacga
gatacagaga
caatacttgce
ctaaaccgaa
agacatccce
aagcttatac
ccgaaceggt
gatccgacct
cgattaaagg
agtaaaccge
gcccagtaac
cacctaacca
ctaataggaa
accttcttcg

gtttaggtga

<223> Reverse complement of full promoter with the addition of

nucleotide sequences to include a restriction site

<400> 3

catggagaaa aagtttcgat ctttggactc gectcacctaa acccactcete tgtettecte

aratttaata aartttacac oyaoob oot coaceraaraany ot aconcatra aaateoettoa
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e ke

ccaacgceace
gtgttacaga
gatttggtag

catgaaccaa

aaacataaat
atgtctggat
cgattgggta
ttcaaacata
tctggtttag
cacaaaccce
ggaactcectct
tegttecactt
aaaaaggatc
agctgatcaa
cagacacaaa
tcagatcace
acactgtaga
teotagaatat
tgaaacagag
<210>4

<211> 4760
<212>DNA

N g g
tcaaacgatg
cagcaagtgg
ttttaaaatg

tctaactcat

cgaagagtaa
ccgatccaaa
tgctttcatt
tccgaaaata
agtttggaac
aaacaatcaa
ctcaatttgg
cctacgaaag
cggcttagag
aaacattatt
gctaaatcat
actatactcg
cactagaaag
tagttgggtt

agattcagtt

Yyyy-ryy-
gtgtatgage
gaaggaaggt
ggcctcecaayg

aaataatcga

ceggccagat
aaatcgggtt
tatgtttcgg
ceccgacagga
ataatcaaac
accgatctga
tttagaatce
catattcott
ctgcttgaty
cgacgcgaag
tccaggtgat
agcecteatte
atctttacgg
tttgtetgaa

ttcaagtcca

<213> Artificial Sequence

<220>

Py ey Sy
atttcctatt
tttggttagg
aagttactgg

ttgecggttta

tacctttaat
ctaggtcgga
gtaccggtte
atgtataage
¢gggggatgt
ggttcggttt
gagcaagtat
taotctoctgta
tttegtttte
cttectteetg
ctcecttttgte
gaaaaagctg
gtttgatgat
aaggaacatt

tg

<223> Bidirectional promoter sequence

<400> 4

cgacggeccy
ccatatagac
tectgtcacyg
gatcaagatg
cagagcatct
gtcattatet
tatgtatgac
aatggactca
ctttgagaaa

ggtrcaagtca

ggetggttet
tttgcetaget
tactcacgct
agatacttgc
agtggatcca
gagtcectaatg
tcaaacgcat
gctgcagaat
tcgtgaacag

ggaaactgca

tegeagetgy
tcaaaaaggc
ggtctaggtt
tcctgecagaa
tatcctttaa
agaaagteote
acttcttgtg
caagatccca
ctttagaage

aatcaccgga

atcaaacgag
ctgataaaac
tccaaagaaa
cttaccaaag
agcaagaaac
ctgotgaaac
aggcctettg
teccegecaget
agcttcatat

agattcgtta

bRt e it
agccaatgag
tgaagacttg
gectttttaa

ctactagaat

cgaagagcgat
tctagatatyg
ggatcggata
ttatcggaaa
ctttttecag
aggataaacc
tgagcttaac
tctcetteac
ttetacttac
tetgaatagt
ttccatctga
tgaactttat
gatgatgatt

ctttgtagga

taagcaagcee
geggtecteg
gaagcttcca
ttggaatcag
tgagtgaaga
ccactgaaca
gcgtaagcaa
ttcatcatgt
gtagattcaa

gtggacgaca

ks Nt e s

aacectgecac
aaagggttaa
cacaaaaacc

attggagagg

ggtaacatcc
gtgaaatatc
ttatccaaga
ataatctcaa
ttatatatgt
acggeaattc
catttetttt

ctecegggeta

gtggegtgaa

gectgtataca

aactctagat
aggggaacta
cacttcaaga

gggttttgte

tgtgcaataa
ggtgccccce
tectttgggtg
ggtttgtage
aggtctcagt
tectetggea
caccaggcete
tgatcaacgg
aaagcgcaat

ttectettaa
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cttaagatte

atgagtgatc

gtaagtcttc
agagacgcac
cttgagttcg
gtgagcagat
ggagataagt
atggaccttc
catacttgaa
ttcagacaaa
ccgtaaagat
gaatgaggct
atcacctgga
cttégegteg
catcaagcag
aaggaatatg
ggattctaaa
tcagateggt
gtttgattat
tcetgteggg
ccgaaacata
aacccogattt
atctggccgg
tegattattt
cttggaggee
accttecttce
gctecatacac
accaaacccece
gagtccaaag
geagcagaac
ctetgteteg
gttgaagaag

ctetgttteco

gggtctgatce
tttateccgay
atgaagaaag

ttgaacagty

ttectecgaget taagacgttt ctgattaget tectegatcet tctcecaacat

tcggagtcet tgttctgaat ctcagactga aacttcottca ccatgaccte

aacagactct
acaggcttgg
gagatcacag
tgaagotgga
gcttceatag
tggttgttgt
aactgaatct
aacgecaacta
ctttetagtyg
cgagtatagt
atgatttage
aataatgttt
ctetaageag
ctttcgtagy
ccaaattgag
ttgattgttt
gttecaaact
tattttcgga
aatgaaagca
tttggatcgg
ttactctteyg
atgagttaga
cattttaaaa
ccacttgctg
categtttga
ctctaaagtt
atcgaaactt
ccatgtgota
ctgaagacge
agcgcgatgg

acggcggaga

gctgetcttg gatctctgog gctagacgag agtctttggg

ggttgttcte
ccttgtegge
tgtaagcaga
cttcagggtt
tgttgttgtt
ctetgtttea
atattctaga
tctacagtgt
ggtgatctga
tttgtgtctyg
ttgatcagct
gatcettttt
aagtgaacga
agagagttcc
ggggtttgtg
ctaaaccaga
tatgtttgaa
tacccaatcg
atccagacat
atttatgttt
ttggtteatg
ccaccaaatce
tctgtaacac
ggtgggttag
tattaaatct
tttctecaat
teteocaatet
accagcagca
tgctaaaccg

aagcttegga

tctgtaaaca
ttcctgaatc
ttttagagaa
ttggttgata
gagttgagtt
gacaaaaccc
tcttgaagtg
tagtteccct
atctagagtt
tgtatacage
ttoacgccac
tageacggag
aaaagaaatg
gaattgcegt
acatatataa
ttgagattat
tcttggataa
gatatttcac
ggatgttacce
cctetecaat
ggtttttgtg
ttaacccttt
gtggeaggtt
tgaaggattt
gaggaagaca
ggcgeaaget
ctocaaatca
gegtggaget
ttctgtaact

gattgtgett

tgtttcaget
ttgteggggt
gagatgtttce
cattgttceca
tcttteaacce
tcctacaaag
aatcatcate
ataaagttca
tcagatggaa
actattcaga
gtaagtagaa
gtgaaggaga
gttaagctca
ggtttatcct
ctggaaaaag
tttecgataa
tatcecgatee
catatctaga
atcgtetteg
attctagtag
ttaaaaaggce
caagtcttca
ctcattggct
tgatggctac
gagagtgggt
agcagaatct
aaccaccgea
tatcagatat
cgtccggtta

caacccatta

cggagagatt
cgtaaggagt
caaagaggtt
ttggttgagg
cacttggtag
aatgttccett
atcatcaaac
cagcttttte
gacaaaagag
caggaagaag
gaaaacgaaa
tacagagaga
atacttgcte
adaccgaacc
acatcceceg
gcttatacat
gaaccggtac
tccgacctag
attaaaggta
taaaccgcaa
ccagtaactt
cctaaccaaa
aataggaaat
cttettegte
ttaggtgage
gccatggegt
aatctecett
cttcgegggy
aggttatgge

gagaaatctc

adgctacccg gatccaaatc tetgtcecaac cggattcttce ttettgeege

gtttgcttot ttetttgttt geottagtgtt gogtttttaa cggegtgagy

gttcotgactt tgttgtggtt ttatagggaa ctactgtagt tgacaacttg

atgacattaa ctacatgett gatgecgttga acaagttggyg gettaatgtg
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gaacgtgaca
tcetttagatt
ccacttacag
ctgttagtta
ttgtttacca
ttggttgttg
cetectgtte
cagcatttge
atgattttag
aggtgaagect
cettagetcet
ttgaaatgac
gggatogttt
tgaacttata
cgeetggtaa
ctgecattac
cactaagttt
tagttgtgtc
atctcaaagg
tggacagaga
ttgcegtgctyg
gtagctctct
ttttttttaa
tagtggectag
ggaaggtaaa
ctcagtctaa
ggttcagatt

tatgatgacc

accatcaaag
agtatcacaa
gcccatttgt
attacgaaaa
cgttgaatca
<210>5

<211> 361
<212> PRT

gtgagaacaa cecgtgceggtt gttgaaggat gtggegggat attececaget
ataagggtga tatcgagtty taccttggga atgcaggaac agecatgogt
ctgcagttac tgetgetggt ggeaacgoaa ggtaaggtta aggacttatt
gttttgatta ttttaagaat cggtcttgta ctgatgettt ttagttgggt
gttatgtget tgatggggtg cctagaatga gggaaagacce tataggagat
gtcttaageca gettggtget gatgtitgaat gtactcttgg tactaactgt
gtgtcaatgc taatggtggc ctgcccggtg gaaaggtgag tttgtaattt
tatgtgaaaa gttgcageaa tetttgttea teacactgeg ttagettgac
cttttgtatg gtttettgat tgacacatta gacatgtttt tgcattttte
ttcectggatca atcagtagtc aatacttgac tgeactgcte atggcagcete
tggagacgtt gagattgaga tcattgataa attgatttot gttocatatg
attgaagttg atggaacgtt ttggtgttag tgecgagecat agtgacagtt
ctttgtecaag ggoggtcaga aatacaagta agagttgttt ctaaaatcac
attagattga cagaagagtg actaaccaama tggtaaaatt tgattcaggt
tgcttacgta gaaggtgatg cttetagtge tagttattte ttggetggtg
tggtgaaacc gttactgttg aaggttgtgg aacaaccage ctgcaggtaa
ataataaaat ttgcttagtt caattttttt ttgtcoctttet zaggettgge
acttgtotgt aacatatgaa gaatctaagt ttagtttttt ttggtgatga
gagatgtgaa gttcgetgag gttcttgaga aaatgggatg taaagtgtea
acagtgtgac tgtgactgga ccatctagag atgettttgg aatgagacac
ttgatgtcaa catgaacaaa atgecctgatg tagccatgac tcttgcegtt
ttgcagatgg cccaaccacce attagagatg gtaagcacac cctctaattg
agattcatag tcacttagtt ctectotoat ccattetttt ttatcatata
ctggagagta aaggagacag aaaggatgat tgeccatttge acagagcetta
acatttbtet ttetgtcteyg cteteactet cactotettg gttttatgtg
gttaagttet geataacttt tgegtacage ttggagetac agtggaagay
attgtgtgat aactccacca gcaaagectga aaccggegga gattgacaca

atagaatggc aatggcattc tceccttgecag cttgtgctga tgttecagtg

atcctoggttg taccaggaaa actttccetg actacttcca agtccttgaa
agcactaaaa aaaccctttt tttttaccac tgcactaaaa agaccttaaa
cttttetttt tgatccaatt gagatcagtt tcectctgttg tcactgtaag
acaaagagta ttaagattgc ttgcttgtac cttaaactgt ttgatgcaat

gttttgggec

<213> Brassica napus
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<400> 5
Met Leu Pro Ser Gly Leu Lys Glu Thr Gln Leu Asn Asn Asn Asn Asn
1 5 10 15

Asn Gln Lys Val His Pro Gln Pro Met Glu Gln Cys Ile Asn Gln Asn
20 25 30

Pro Glu Ala Met Glu Ala Leu Ile Ser Asn Leu Phe Gly Asn Ile Ser
35 40 45

Ser Leu Lys Ser Ala Tyr Ile Gln Leu Gln Ser Ala His Thr Pro Tyr
50 55 60

Asp Pro Asp Lys Ile Gln Glu 2Ala Asp Lys Ala Val Ile Ser Glu Leu
65 70 75 80

Lys Asn Leu Ser Glu Leu Lys His Val Tyr Arg Glu Asn Asn Pro Lys
85 90 95

Pro Val Cys Val Ser Pro Lys Asp Ser Arg Leu Ala Ala Glu Ile Gln
100 105 110

Glu Gln Gln Ser Leu Leu Lys Thr Tyr Glu Val Met Val Lys Lys Phe
115 120 125

Gln Ser Glu Ile Gln Asn Lys Asp Ser Glu Ile Thr His Met Leu Glu
130 135 140

Lys Ile Glu Glu Ala Asn Gln Lys Arg Leu Lys Leu Glu Lys Asn Leu
145 150 155 160

Lys Leu Arg Gly Met Ser Ser Thr Asn Glu Ser Ser Gly Asp Leu Gln
165 170 175

Phe Pro Asp Leu Thr Ile Ala Leu Phe Glu Ser Thr Tyr Glu Ala Ala
180 185 130

Ser Lys Ala Val His Asp Phe Ser Lys Pro Leu Ile Asn Met Met Lys
195 200 205

Ala Ala Gly Trp Asp Leu Asp Ser Ala Ala Glu Ser Ile Glu Pro Gly
210 215 220

Val Ala Tyr Ala Lys Arg Pro His Lys Lys Tyr Ala Phe Glu Ser Tyr
225 230 235 240

Ile Cys Gln Arg Met Phe Ser Gly Phe Gln Gln Glu Thr Phe Ser Leu
245 250 255

Asp Ser Asp Asn Asp Thr Glu Thr Phe Phe Thr Gln Phe Leu Ala Leu
260 265 270

Lys Asp Met Asp Pro Leu Asp Ala Leu Ala Thr Asn Pro Asp Ser Asn
275 280 285

DA Mler Tara Dha Mre Den Qo Tera Murew Tasa Tla Taww Tla isa Dwa Tara



Sus gLy

290

Met Glu

305

Gly Gly
Ala

Lys

Ala Ala

sy

Ala

Gly

Ser

Lys

FLs Yo

Ser Phe

sy

Phe

oL

295

wyo

Gly Asn

310

Pro
325

His

Ile
340

Trp

Asn Gln

355

<210> 6
<211> 1083
<212>DNA

<213> Brassica napus

<220>

<221> misc_feature
<222> (279) .. (280)
<223>nisa,c,g,ort

<400> 6

atgctaccaa

catcctcaac

tccaacctet
cacactcett
aagaatctct
tctcoecaaag
tacgaggteca
catatgttgg
aagttaagag
accattgege
aagecgttga
attgagectg
atatgccaga
gacactgaga
ctggctacaa
atccacccaa
g9aggggggc
tggttattge

teg

gtgggttgaa

caatggaaca

ttggaaacat
acgaccccga
ccgagetgaa
actctegtet
tggtgaagaa
agaagatcga
gaatgtegte
tttitgaatc
tcaacatgat
gtgttgetta
ggatgttcag
cottctteac
accctgattc
agatggaagce
acccgaggac

acaggettge

Arg

Leu

Pro

Thr ala

His

Leu

Pro

360

Gly

agaaactcaa

atgtatcaac

ctectteteta
caagattcag
acatgtttac
agccgecagag
gtttcagtct
ggaagctaat
cactaacgaa
tacatatgaa
gaaagctgeg
cgccaagagg
tgggtttcag
tcagtttcott
caactttggt
ttetttettt
cgegttttat

ttactagttt

Lys FRNE

Gln
315

Leu Asp

Phe Tyr Gln

330

Arg Leu Ala

345

Ser

ctcaacaaca

caaaaccctg

aaatctgett
gaagccgaca
agagagaann
atccaagagce
gagattcaga
cagaaacgtce
tettecggty
gctgcttcta
ggatgggate
cctcacaaga
caggagactt
getttaaagy
aagttctgeca
ggaaacctag
caggectttt

gatccagetg

ucu rac

300

Arg Glu

Ala Phe

Tyr Ser

Lo

Tyr

Leu

Phe

LU Lys

Val Thr

320

Lys Leu

335

Asp Pro

350

acaacaacaad

aagctatgga

acatccagcet
aggctgtgat
aceccaagcec
agcagagtcect
acaaggactce
ttaagctcga
atttgcagtt
aagctgttca
ttgattetge
agtatgegtt
tctecattaga
atatggatcce
ggagcaagta
accagcgtga
tgaagctagce

cgaagaacca

ccagaaggtc

agcacttatc

tcaatctget
ctcegaacte
tgtgtgegte
gttgaagact
cgagatcact
gaagaatctt
tectgacttg
cgatttctea
agctgagtec
tgagtecatac
ctcagataat
actagatgct
tctcatcttg
gtacgtgaca
aaagtctata

gcccgggecg

DK/EP 2859104 T3

60

120

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080

1083



<210>7
<211> 1571
<212> DNA

<213> Brassica napus

<400>7
gcagcagcegt

aaaccgttcet
ttcggagatt
caaatctcectg
ttgtttgett
gtggttttat
atgettgatg
geggttgttg
gagttgtace
gctggtggea

aagaatcggt

ggggtgccta
ggtgetgatg
ggtggcctge
cagcaatctt
cttgattgac
gtagtcaata
ttgagatcat
aacgttttgyg
gtcagaaata
agagtgdcta
gtgatgctte
ctgttgaagy
ttagttcaat
tatgaagaat
gctgaggtte
actggaccat
<210> 8

<211> 2270
<212>DNA

ggagcttate
gtaactcegte
gtgcttcaac
tccaaccgga
agtgttgegt
agggaactac
cgttgaacaa
aaggatgtgg
ttgggaatge
acgcaaggta

cttgtactga

gaatgaggga
ttgaatgtac
ccggtggaaa
tgttecatcac
acattagaca
cttgactgca
tgataaattg
tgttagtgee
caagtaagag
accaaatggt
tagtgctagt
ttotggaaca
ttttttttgt
ctaagtttag
ttgagaaaat

c

<213> Brassica napus

agatatctte
cggttaaggt
ccattagaga
ttecttettet
ttttaacgge
tgtagttgac
gttggggett
cgggatattc
aggaacagcc
aggttaagga

tgctttttag

aagacctata
tettggtact
ggtgagtttg
actgegttag
tgtttttgea
ctgetecatgg
atttctgtte
gagcatagtg
ttgtttctaa
aaaatttgat
tatttettgg
accagectge
ctttctaagg
ttttttttgg

gggatgtaaa

gegggggttyg
tatggcectct
aatctcgggt
tgccgettta
gtgaggatga
aacttgttga
aatgtggaac
ccagcettott
atgcgtcecac
cttattetagt

ttgggtttgt

ggagatttgg
aactgtceccate
taatttcagc
cttgacatga
tttttcaggt
cagctoeett
catatgttga
acagttggga
aatcactgaa
tcaggtcgee
ctggtgetge
aggtaacact
cttggctagt
tgatgaatct

gtgtcatgga

aagaagagcg
gttteccacog
ctgatcaagc
tccgaggttt
agaaaggtte
acagtgatga
gtgacagtga
tagattctaa
ttacagetge
tagttagttt

ttaccagtta

ttgttggtcet
ctgttegtgt
atttgctatg
ttttagettt
gaagctttct
agotettgga
aatgacattg
tegtttettt
cttataatta
tggtaatgct
cattactggt
aagtttataa
tgtgtcactt
caaagggaga

cagagaacag

cgatggtgcet
cggagaaagc
tacccggatce
gettotttet
tgactttgtt
cattaactac
gaacaaccgt
gggtgatatc
agttactgcet
tgattatttt

tgtgcttgat

taagcagett
caatgctaat
tgaaaagttg
tgtatggttt
ggatcaatca
gacgttgaga
aagttgatgg
gtcaagggcy
gattgacaga
tacgtagaag
gaaaccgtta
taaaatttge
gtgtgtaaca
tgtgaagttc

tgtgactgtyg
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<400> 8
atggcgcaag

ctcteocaaat
cagcgtggag
cgttctgtaa
gagattgtge
totetgteea
ttgettagtyg
ttttataggg
ttgatgcgtt
ttgttgaagg
tgtaccttgg

gtggcaacge

atcggtcttg
tgectagaat
ctgatgttga
gecctgeeecgg
aatetttgtt
attgacacat
tcaatacttg
gatcattgat
ttttggtgtt
gaaatacaag
tgactaacca
tgecttectagt
tgaaggttgt
ttcaattttt
aagaatctaa
aggttettga
gaccatctag
aaatgectga
ccattagaga
ttctectete
agaaaggatg
cgctetcact
tttgegtaca

cagcaaagct

ctagcagaat
caaaccaccq
cttatcagat
ctegteeggt
ttecaacccat
accggattct
ttgegttttt
aactactgta
gaacaagttg
atgtggcggg
gaatgcagga

aaggtaaggt

tactgatgcet
gagggaaaga
atgtactctt
tggaaaggtg
catcacactg
tagacatgtt
actgcactgc
aaattgattt
agtgccgage
taagagttgt
aatggtaaaa
gctagttatt
ggaacaacca
ttttgtecttt
gtttagtttt
gaaaatggga
agatgctttt
tgtagccatg
tggtaagcac
atccattett
attgccattt
ctcactetet
gettggaget

gaaaceggey

ctgccatgge
caaatctecce
atcttegegg
taaggttatg
tagagaaatc
tettettgee
aacggegtga
gttgacaact
gggcttaatg
atattcccag
acagcecatgo

taaggactta

ttttagttgg
cetataggay
ggtactaact
agtttgtaat
cgttagettyg
tttgecatttt
tcatggcage
ctgttececata
atagtgacag
ttctaaaatc
tttgattcag
tettggetgg
gcctgeaggt
ctaaggctty
ttttggtgat
tgtaaagtgt
ggaatgagac
actcttgeeg
accctctaat
ttttatcata
gcacagagcet
tggttttatg
acagtggaay

gagattgaca

gtgcagcaga
ttctctgtet
gggttgaaga
gectetgttt
togggtetga
gctttatceg
ggatgaagaa
tgttgaacag
tggaacgtga
cttctttaga
gteccacttac

ttctgttagt

gtttgtttac
atttggttgt
gtcctectgt
ttcageattt
acatgatttt
tcaggtgaag
tcecttaget
tgttgaaatg
ttgggatcgt
actgaactta
gtegectggt
tgetgecatt
aacactaagt
gctagttgtyg
gaatctcaaa
catggacaga
acttgegtge
ttgtagetcet
tgtttttttt
tatagtggct
taggaaggta
tgetcagtet
agggttcaga

catatgatga

acccatgtge
cgctgaagac
agagcgegat
ccacggcgga
tcaagctace
aggtttgett
aggttetgac
tgatgacatt
cagtgagaac
ttetaagggt
agctgcagtt

tagttttgat

cagttatgtg
tggtettaag
tegtgteaat
gctatgtgaa
agottttgta
cttteotggat
cttggagacg
acattgaagt
ttetttgtea
taattagatt
aatgcttacg
actggtgaaa
ttataataaa
tcacttgtgt
gggagatgtg
gaacagtgtg
tgttgatgte
ctttgcagat
aaagattcat
agotggagag
aaacattttt
aagttaagtt
ttattgtgtg

ccatagaatg

tatcteocaat
gcaccagcag
ggtgctaaac
gaaagcttcg
cggatccaaa
ctttetttgt
tttgttgtgg
aactacatge
aaccgtgegg
gatatcgagt
actgetgetg

tattttaaga

cttgatgggg
cagcttggtg

gctaatggtyg

aagttgecage

tggtttcttyg
caatcagtag
ttgagattga
tgatggaacg
agggcggtca
gacagaagag
tagaaggtga
cegttactgt
atttgcttag
gtaacatatg
aagttecgetg
actgtgactg
aacatgaaca
ggcecaacca
agtcacttag
taaaggagac
ctttetgtet
ctgcataact
ataactccac

gcaatggcat
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tectececttge agettgtget gatgttccag tgaccatcaa agatcctggt tgtaccagga

aaactttcece tgactactte caagtcettg aaagtatcac aaagcactaa

<210> 9
<211> 521

<212> PRT
<213> Brassica napus

<400> 9
Met Ala Gln Ala

1

Ala

Val

Ser

Arg

Glu

Pro

Ser

Asn

Asp

145

Pro

Ala

Gly

Pro

Glu

225

Gl

Ile

Ser

Arg

50

Pro

Ile

Gly

Glu

Tyr

130

Ser

Ala

Gly

Asn

Ile

210

Cys

Gl

Ser Asn

Leu Lys
35

Gly Leu

Val Lys

Val Leu

Ser Lys

100

Gly Thr
115

Met Leu

Glu Asn

Ser Leu

Thr Ala

180

Ala Ser

195

Gly Asp

Thr Leu

Tan Pro

Ser

Leu

Thr

Lys

val

Gln

ser

Thr

Asp

Asn

Asp

165

Met

Tyr

Leu

Gly

Glw

Arg Ile Cys His Gly Val Gln Gln Asn Pro Cys
15

Ser

His

Lys

Met

70

Pro

Leu

Val

Ala

Arg

150

Ser

Arg

Val

val

Thr

230

Gl

Lys

Gln

Ser

55

Ala

Ile

Ser

VvVal

Leu

135

Ala

Lys

Pro

Leu

val

215

Asn

Ser

Gln

40

Ala

Ser

Arg

Asn

Asp

120

Asn

Val

Gly

Leu

Asp

200

Gly

Cys

val

Asn

25

Gln

Met

val

Glu

Arg

105

Asn

Lys

Val

Asp

Thr

185

Gly

Leu

Pro

Tars

10

His Arg Lys

Arg Gly Ala

Val Léu Asn
60

Ser Thr Ala
75

Ile Ser Gly

Ile Leu Leu

Leu Leu Asn

Leu Gly Leu
140

Glu Gly Cys
155

Ile Glu Leu
170

Ala Ala Val

Val Pro Arg

Lys Gln Leu
220

Pro Val Arg
235

Tan Qar Glvw

Ser

Tyr

a5

Arg

Glu

Leu

Leu

Ser

125

Asn

Gly

Tyr

Thr

Met

205

Gly

Val

Sar

Pro

30

Gln

Ser

Lys

Ile

Ala

110

Asp

val

Gly

Leu

Ala

190

Arg

Ala

Asn

Tlea

Phe

Ile

val

Ala

Lys

85

Ala

Asp

Glu

Ile

Gly

175

Ala

Glu

Asp

Ala

Sar

Ser

Ser

Thxr

Ser

Leu

Leu

Ile

Arg

Phe

160

Asn

Gly

Arg

val

Asn

240

Qar

DK/EP 2859104 T3
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Gln

val

Met

Asp

305

Pro

Leu

Gly

Lys

Gly

385

Val

Ala

Arg

Lys

Pro

465

Arg

Thr

Gln

Tyr

Glu

Thr

230

Ser

Gly

Ala

Thr

Met

370

Pro

Asn

Leu

Val

Leu

450

Pro

Met

Ile

Val

Leu

Ile

275

Leu

Trp

Asn

Gly

Thr

355

Gly

Ser

Met

FPhe

Lys

435

Gly

Ala

Ala

Lys

Leu
515

<210>10

Thr

260

Glu

Lys

Asp

Ala

Ala

340

Ser

Cys

Arg

Asn

Ala

420

Glu

Ala

Lys

Met

Asp
500

Glu

~—

245

Ala

Ile

Leu

Tyr

325

Ala

Leu

Lys

Asp

Lys

405

Asp

Thr

Thr

Leu

Ala

485

Pro

Ser

g

Leu

Ile

Met

Phe

310

Val

Ile

Gln

Val

Ala

390

Met

Gly

Glu

val

Lys

470

Phe

Gly

Ile

—

Leu

Asp

Glu

295

Phe

Glu

Thr

Gly

Ser

375

Phe

Pro

Pro

Arg

Glu

455

Pro

Ser

Cys

Thr

v g e menane moae

250

Met Ala Ala

265

Lys Leu
280

Arg Phe

Val Lys

Gly Asp

Gly Glu
345

Asp Val
360

Trp Thr

Gly Met

Asp Val

Thr Thr
425

Met Ile
440

Glu Gly

Ala Glu

Leu Ala

Thr Arg
505

Lys His
520

Ile

Gly

Gly

Ala

330

Thr

Lys

Glu

Arg

Ala

410

Ile

2la

Ser

Ile

Ala

490

Lys

Pro

Ser

Val

Gly

315

Ser

Val

Phe

Asn

His

395

Met

Arg

Ile

Asp

Asp

475

Cys

Thr

~—

255

Leu Ala Leu Gly Asp

val

Ser

300

Gln

Ser

Thr

Ala

Ser

380

Leu

Thr

Asp

Cys

Tyr

460

Thr

Ala

Phe

Pro

285

Ala

Lys

Ala

Val

Glu

365

Val

Arg

Leu

Val

Thr

445

Cys

Tyr

Asp

Pro

270

Tyr

Glu

Tyr

Ser

Glu

350

val

Thr

Ala

Ala

Ala

430

Glu

Val

Asp

Val

Asp
510

val

His

Lys

Tyr

335

Gly

Leu

val

val

val

415

Ser

Leu

Ile

Asp

Pro

495

Tyr

Glu

Ser

Ser

320

Phe

Cys

Glu

Thr

Asp

400

Val

Trp

Arg

Thr

His

480

Val

Phe

DK/EP 2859104 T3



<211> 1566
<212> DNA

<213> Brassica napus

<400> 10
atggcgeaag

ctctecaaat
cagegtggag
cgttectgtaa
gagattgtge
tototgteca
aacttgttga
aatgtggaac
ccagettett
atgeogtccac
ggggtgccta
ggtgctgatg
ggtggectge
gcactgetca
ttgatttctg
gccgageata
cctggtaatg
gccattactg
gtgaagtteg
gtgactgtga
gtcaacatga
gatggcccaa
attgccattt
tgtgtgataa
agaatggcaa
cctggttgta
cactaa
<210> 11

<211> 2388
<212> DNA

ctagcagaat
caaaccacceg
cttatcagat
ctegtecggt
ttcaacccat
accggattct
acagtgatga
gtgacagtga
tagattctaa
ttacagctge
gaatgaggga
ttgaatgtac
ccggtggaaa
tggcagctcc
ttecatatgt
gtgacagttg
cttacgtaga
gtgaaaccgt
ctgaggttet
ctggaccate
acaaaatgcec
ccaccattag
gcacagagcet
ctogaccage
tggcattcte

ccaggaaaac

<213> Brassica napus

<220>

<221> misc_feature

ctgcecatgge
caaatctecce
atcttogegy
taaggttatg
tagagaaatc
tottettgee
cattaactac
gaacaacegt
gggtgatatc
agttactget
aagacctata
tettggtact
ggtgaagctt
cttagctctt
tgaaatgaca
ggategtttce
aggtgatgct
tactgttgaa
tgagaaaatg
tagagatgct
tgatgtagce
agatgtggct
taggaagcett
aaagctgaaa
ccttgecaget

tttecctgac

gtgcagcaga
ttctetgtet
gggttgaaga
gectetgttt
tcgggtetga
gctttateceg
atgcttgatg
geggttgttg
gagttgtacc
gctggtggea
ggagatttgg
aactgtcctce
tctggatcaa
ggagacgttg
ttgaagttga
tttgtcaagg
tctagtgeta
ggttgtggaa
ggatgtaaag
tttggaatga
atgactcttg
agctggagag
ggagctadag
ceggeggaga
tgtgctgatg

tacttccaag

acccatgtge
cgctgaagac
agagcgegat
ccacggcgga
tcaagetace
agggaactac
cgttgaacaa
aaggatgtgg
ttgggaatge
acgcaagtta
ttgttggtet
ctgttegtgt
tcagtagtca
agattgagat
tggaacgttt
gcggtcagaa
gttatttett
caaccagcect
tgtcatggac
gacacttgeg
cegttgtage
taaaggagac
tggaagaggg
ttgacacata
ttocagtgac

tecottgaaag

tatctecaat
gcaccagcag
ggtgctaaac
gaaagctteg
cggatccaaa
tgtagttgac
gttggggctt
cgggatattc
aggaacagcec
tgtgettgat
taagcagett
caatgctaat
atacttgact
cattgataaa
tggtgttagt
atacaagtcg
ggctggtget
gcagggagat
agagaacagt
tgetgttgat
tectetttgea
agaaaggatg
ttcagattat
tgatgaccat
catcaaagat

tatcacaaag
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<222>(1035)..(1035)
<223>nisa,c,g,ort

<400> 11
atggcgceaag

aaccaacgca
ttgaagaaga
acggctgaga
aagctacceceg
gtcoggtttge
gaagaaaggt
gaacagtgat
acgtgacagt
tttagattee
acttaceget
ttgttagtta
ttattttcca
ttggttgttg
cctoctgtte
cagcatctac
atgatggect
gaagctatcet
agctettgga
aatgacattg
tcgtttettt
cttatagtta
tggtaatget
cattactggt

aagtttataa

agttatgtgt
gggagatgtg
gaacagtgtyg
tgttgatgte
ctttgeagat
aggtttttaa
gtggctagct
aaggtaaaac

agagttaagtt

ctagcagaat
aatcgccecctt
gtaacaacgg
aatcttcgga
gacccaaate
ttetttettt
tcacactttg
gacatcaatt
gagaataace
aagagtgata
geagttactg
gttttgtgtt
gttatattct
gtcttaagca
gcgtcaatge
tatgtggaaa
ttgtatggtt
ggttnaatca
gacgttgaga
aagttgatgg
gtcaagggeg
gattgacaga
tacgtagaag
gagactgtta

tgaaatttge

aacatatgtt
aagttcgetg
actgtgactg
aacatgaaca
ggtccaacca
gattcatagt
ggagagtada
aattttcttt

ctgecataact

ctgccagaac
gtctgteteg
ctetgtgatt
gattgtgett
tetgtccaat
ctttgttage
ttgtggtgtt
acatgcettga
gtgcggttgt
tegagttgta
ctgcaggtgy
atgtcaagaa
tggtggggtyg
gettggtget
taatggtggce
gttgcaggaa
tettgattga
gtagtcaata
ttgagatcgt
aacgttttgy
gtcagaaata
agagtgacta
gtgatgcttce
ctgttgaagyg

ttagttcaat

agaatctaag
aggttcettga
gaccatctag
aaatgcctga
ccattagaga
cacttagtte
ggagacagaa
ctgtececeget

tttgegtgea

ccatgtgtta
atgaagacge
cgtccgatte
cagccecatta
cgaatcctte
ttagtgttge
atagggaacc
tgegttgaag
tgaaggatgt
cettgggaat
caacgcaagg
ccgatettgt
cctagaatga
gatgttgaat
ctteecggtyg
tttttgtteca
catattagat
cttgactgct
tgataaactg
tgttagtgee
caagtaagcg
accaaatggt
tagtgctagt
ttgtggaaca

ttgttttttt

ctcatttttyg
gaaaatggga
agatgetttt
tgtagecatyg
tggtaagtac
tectcteate
aggatgattg
ctcactctet

gettaggaget

tctccaatct
accagatatc
gggtaacgge
gagaaatctce
ttetageege
gtttttaacg
actgtagttg
aaattgggge
ggcegggatat
gctggaacag
taaggttaag
cctcatgett
gggaaaggcec
gtactcttgg
gaaaggtgag
tcacactgeg
atgatttgeca
ctgctcatgg
atctctgtte
gagcatagtyg
ttgtttctga
aaasatttgat
tatttcttgg
accagcetge

gtettteotaa

ttgttgtgat
tgtaaagtgt
ggaatgagac
actcttgeeg
tccetctaac
caatecgtttt
ccatttgeac
tggttttatg

acagtggaaqg

c¢tccaaatca
ttegtgggag
gtetgtttcee
gggtetgate
tctatecgag

gegtgagatt

acaacttgtt

ttaatgtgga
teccagette
ccatgegtce
gagtgtgatt
ttagttcggt
tattggagat
aactaactgce
tttgtaatct
tttgetegat
tttttcaggt
cagctecttt
cgtatgttga
acagttggga
aatcactgaa
tcaggtcgece
ctggtgeege
aggtaacact

ggctttgget

gaatctcaaa
catggacaga
acttgegcge
ttgttgetet
catctaattyg
atcatatata
agagcttagg
tgctcagtct

aggattcaga
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ttattotgtyg
tecatagaatg
agatcctggt
aaagcactaa
tttectetgt
accttaaact
<210>12

<211> 510
<212> PRT

ataactccac
gcaatggeat
tgcaccagga
acagacctta
tatcactgta

gtttgatgeca

<213> Brassica napus

<220>

<221> misc_feature
<222> (239) .. (239)
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature
<222> (508)..(508)
<223> Xaa can be any naturally occurring amino acid

<400> 12

Met Ala Gln

1

Leu Ser

Thr His

Vval Ile

50

Ser Ser

65

Lys Leu

Ala

Leu

Asp Ile

Lys

Gln

35

Arg

Glu

Pro

Ser

Asn

Ala Ser
5

Ser Asn
20

Ile Ser

Pro Val

Ile Vval

Gly Pro
85

Glu Gly
100

Tyr Met

115

Glu Arg

130

Asp

Ser Glu

Arg

Gln

Ser

Arg

Leu

70

Lys

Thr

Leu

Asn

cagcaaaget
tetececttge
aaacttteec
aagcccattt
agattacgaa

atcgttgaat

Ile Cys

Arg lys

Trp Gly
40

Val Thr

55

Gln Pro

Ser Leu
Thr

Val

Ala
120

Asp

Asn
135

Arg

Val

Ala

gaaaccggceg gagattgaca catatgatga
agettgtget gatgttcecag taaccatcaa
tgactactte caggtcettg aaagtatcac
gtcttttcott tttgatccaa ttgggatcag
aaacaaagag tattaagatt gtttgettgt

cagttttggg ccaaggge

Gln Asn Pro Cys Val Ile Ser Asn

10 15

Pro Leu Ser Val Ser Met Lys
30

Ser
25

Leu Lys Lys Ser Asn Asn Gly Ser

45

Ala Ser Val Ser Thr Ala Glu Lys

60

Glu
75

Ile Ile Ser Gly Leu Ile

80

Arg

Ile Leu Leu Ala

95

Asn Leu

90

Ser Arg

Asn Leu Leu Asn Ser Asp

110

Asp
105

Leu Leu Gly Leu Asn Val

125

Lys Lys

Val Glu

140

Val Gly Cys Gly Gly
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Ile

145

Gly

Ala

Glu

aAsp

Ala

225

Ser

Gly

Val

His

Lys

305

Tyr

Gly

Leu

Val

val

385

val

Ser

T

Phe

Asn

Gly

Arg

Vval

210

Asn

Ser

Asp

Glu

Ser
230

Ser

Phe

Cys

Glu

Thr

370

Asp

Vval

Trp

Bowrry

Pro

Ala

Gly

Pro

155

Glu

Gly

Gln

Val

Met

275

Asp

Pro

Leu

Gly

Lys

355

Gly

Val

Ala

Arg

Tiwra

Ala Ser

Gly Thr
165

Asn Ala
180

Ile Gly

Cys Thr

Gly Leu

Tyr Leu
245

Glu Ile
260

Thr Leu

Ser Trp

Gly Asn

Ala Gly
325

Thr Thr
340

Met Gly

Pro Ser

Asn Met

Leu Phe
405

Val Lys
420

T.aanrn 1

Leu

150

Ala

Ser

Asp

Leu

Pro

230

Thr

Glu

Lys

Asp

Ala

310

Ala

Ser

Cys

Arg

Asn

390

Ala

Glu

Al=

Asp

Met

Tyr

Leu

Gly

215

Gly

Ala

Ile

Leu

Arg
295

Tyr

Ala

Leu

Lys

Asp

375

Lys

Asp

Thr

Th+

Ser

Arg

Ile

val

200

Thr

Gly

Leu

Val

Met

280

Phe

val

Ile

Gln

Val

360

Ala

Met

Gly

Glu

=1

Lys

Pro

Leu

185

Vval

Asn

Lys

Leu

Asp

265

Glu

Phe

Glu

Thr

Gly

345

Ser

Phe

Pro

Pro

Arg

425

[~ 11

Ser

Leu

170

Gly

Gly

Cys

val

Met

250

Lys

Arg

val

Gly

Gly

330

Asp

Trp

Gly

Asp

Thr

410

Met

(oA ET]

Asp Ile
155

Thr Ala

Gly val

Leu Lys

Pro Pro
220

Lys Leu
235

Ala Ala

Leu Ile

Phe Gly

Lys Gly
300

Asp Ala
315

Glu Thr

Val Lys

Thr Glu

Met Arg

380

Vval Ala
395

Thr Ile

Ile Ala

Rlxr Qar

Glu

Ala

Pro

Gln

205

Val

Ser

Pro

Ser

Val

285

Gly

Ser

val

Phe

Asn

365

His

Met

Arg

Ile

Dan

Leu

val

Arg

130

Leu

Arg

Gly

Leu

Val

270

Ser

Gln

Ser

Thr

Ala

350

Ser

Leu

Thr

Asp

Cys

430

Mxrr

Tyr

Thr

175

Met

Gly

Val

Xaa

Ala

255

Pro

Ala

Lys

Ala

Val

335

Glu

val

Arg

Leu

Val

415

Thr

Mrra

Leu

160

Ala

Arg

ala

Asn

Ile

240

Leu

Tyr

Glu

Tyr

Ser

320

Glu

val

Thr

Ala

Ala

400

Ala

Glu

=1
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e R

435

Thr
450

Ile Pro

Asp His

465

Pro Val

Tyr Phe

<210>13
<211> 1530
<212>DNA

Arg

Thr

Gln

G ATy

Pro Ala

Met Ala

R

Lys

Met

hadde ¥ G

440

Leu
455

Lys

Ala Phe

470

Ile Lys

485

Val
500

Leu

<213> Brassica napus

<220>

<221> misc_feature

<222> (716)
<223>nis a

<400> 13

atggcegcaag
aaccaacgca
ttgaagaaga
acggctgaga
aagctacccyg
ggaaccactg
ttgaagaaat
ggatgtggeg
gggaatgctg
gcaagttata
gttggtetta
gttegegtca
agtagtcaat
attgagatcg
gaacgttttg
ggtcagaaat
tatttecttgg
accagectge

tcatggacag

..(716)
,C,g,ort

ctagcagaat
aatcgecett
gtaacaacgg
aatcttcgga
gacccaaatc
tagttgacaa
tggggcttaa
ggatattcce
gaacagcecat
ttecttgotygg
agcagcttgg
atgctaatgg
acttgactge
ttgataaact
gtgttagtge
acaagtcgee
ctggtgcecge
agggagatgt

agaacagtgt

Asp

Glu

Pro Gly

Ser Ile

ctgecagaac
gtectgteteg
ctctgtgatt
gattgtgctt
tctygtecaat
cttgttgaac
tgtggaacgt
agcttettta
gcgteccactt
ggtgecectaga
tgctgatgtt
tggeettecc
tetgeteatyg
gatctetgtt
cgagcatagt
tggtaatget
cattactggt
gaagttcget

gactgtgact

T ke Ty

Pro Ala Glu

Ala
475

Ser Leu

Thr
490

Cys Arg

Thr
505

Lys His

ccatgtgtta
atgaagacge
cgtecggtte
cagcccatta
cgaatcctte
agtgatgaca
gacagtgaga
gattccaaga
accgctgeag
atgagggaaa
gaatgtacte
ggtggaaagg
gcagctectt
ccgtatgttyg
gacagttggg
tacgtagaag
gagactgtta
gaggttcttg

ggaccatcta

AT Y

445

Ile
460

Asp
Ala Cys
Thr

Lys

Xaa Thr

-y

Thr

Ala

Phe

Y ¥ G

Tyr Asp

Asp Val

480

Pro
495

Asp

Asp

510

tecteoccaatcet
accagatatc
gggtaacgge
gagaaatctc
ttctageege
tcaattacat
ataaccgtge
gtgatatcga
ttactgetge
ggectattgg
ttggaactaa
tgaagctatc
tagctettgg
aaatgacatt
atcgtttctt
gtgatgectte
ctgttgaagg
agaaaatggg

gagatgettt

ctccaaatca
ttegtggggg
gtetgtttee
gggtctgatc
tectatceygag
gettgatgeg

ggttgttgaa

gttgtacctt

aggtggcaac
agatttggtt
ctgecctect
tggttnaatc
agacgttgag
gaagttgatg
tgtcaagggce
tagtgectagt
ttgtggaaca
atgtaaagtg

tggaatgaga
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cacttgegeg
gttgttgete
aaggagacag
gaagagggtt
gacacatatg
ccagtaacca
cttgaaagta
<210> 14

<211> 2834
<212> DNA

ctgttgatgt
tctttgecaga
aaaggatgat
cagattattg
atgatcatag
tcaaagatce

tcacaaagca

<213> Brassica napus

<400> 14
atggcgcaag

ctctocaaat

cgagettett
ceggttaagy
ccaattagag
atectectte
gtgagatttt
aaaagcctat
gaaagttttt
tgatgacatc
cagggtaaac
ttccaagagt
cgetgeegtt
gtcaagaaat
tgatggggtg
gcttggtgcet
taatggtggce
cctttgette
aaggaattgg
tgggcattac
tatatggccc
cecccatttta
gcattttcag
ggcagctccet

tccatatgtt

ctagcagaat

caaaccaaaa

cgtggggact
taacagettc
aaatctecggy
ttgeotgetet
gggaactata
atatatatat
ttttaattat
aactacatge
aaccgtgctg
gatattgagt
actgetgcag
tgattttgtyg
catagaatga
gatgttgaat
cttaceggtyg
acattattac
gaactggtgt
taagtgaaac
caaaatagtt
gagcecgaccc
gtgaagettt
ttagectettyg

gaaatgacat

caacatgaac
tggtccaace
tgcecatttge
tgtgataact
aatggcaatg
tggttgcace

ctaaacagac

aaaatgecetyg
accattagag
acagagctta
ccaccagcaa
gcatteotace

aggaaaactt

atgtagcecat
atgtggetag
ggaagcttgg
agctgaaace
ttgeagettg

tcectgacta

gactcttgee
ctggagagta
agctacagtg
ggcggagatt
tgectgatgtt

cttecaggte

ctgececatgge gtgcagaacc catgtgttat catctecaat

caaatcacct ttctcegtet cgotgaagac gecagoagtct

aaagaagagt
cgtttccacg
tctecattaag
atctgaggta
gacaatttag
atttaaaatt
tattataggg
ttgatgcgtt
tagttgaagg
tgtaccttgg
gtggcaacgc
tttgatgett
gggagagace
gtactctcgg
gaaaggtgat
atcttttagt
gaaagtgatt
attagcctat
tttaagaaat
tgcttgtatg
ctggatcaat
gagacgtgga

tgaagttgat

ggaacgatge taaacggttc tgtaattcge

geccgagaaag
ctaecceggat
catatacttg
taagaattta
ttcaaaaaat
aactactgta
gaagaagcetg
atgtggtgga
gaatgcagga
aaggtaaagg
ttagtttggt
tataggagat
cactaactgt
cttgtttgeca
ttgttgttgt
agcaatcttt
taacccccaa
tagaaaaact
gtttettgag
cagtagtcaa
gattgagatc

ggaacgtttt

cttcagagat

attagtgtta
tatattattt
tatggaggtt
gtggacaact

gggcttaacg

acagccatge
ttaaggagcet
ttgttttecta
ttggttgttg
cctectgtte

goagtattty

ccaaatcatet

atattcccag

tgtgecttcaa
ctccaategg
ggectttget
ttaaaaaatt
tgagactgaa
tgttgaacag
tggaacgtga
cttceccttaga
gtccactcac
ttttgttatt
gttatgtgcet
gtettaagea
gtgtcaatge

ttecatcacag

gacttgatgg

tacttgactg

ggtgttagtg

atcttaaaaa
tgcagggccg
aaaaatttag
cgtctacggt
tacatgtttt
cocttgeteat
tgatttctgt

cogageatag

DK/EP 2859104 T3
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tgatagetgg
attaaagaat
gectggtaat
tgctattacc
ttetecacte
gettttaaat
aattttccag

tatcgtaatt

tctaagetea
gcagaggtac
actggaceat
aataaaatge
accaccatca
catggttget
aaaggatgat
tcattctaag
ctacagtgga
cggagattga
ctgatgttcc
ttcaagteet
gagaatgtgt
gtgtgtttaa

tttgggccaa

<210>15
<211> 516
<212> PRT

gatcgtttet
tagattgaag
gcettatgtag
ggtgaaaccyg
tgaatcatca
tttgteteat
tttttactaa

cgtgtgcaaa

ttetettttt
ttgagaaaat
ctagagatgce
ccgatgtage
gagatggtaa
ttaactctat
agccatctge
ttaatcgttg
agaaggttca
tacgtatgat
agtcaccatc
tgaaagtatc
ttettectet
gagtgtgttt

gggc

<213> Brassica napus

<400> 15

Met Ala Gln

1

Ile Ile

Val Ser
35

Lys Ser
50

Thr Ala
A5

Ser

Leu

Gly

Ser

Ala Ser

Asn Leu

20

Lys Thr

Thr

Met

Val Ser

Arg

Ser

Gln

Leu

Thr

ttgtcaagygg
aaaatgactg
aaggtgatge
tcactgttga
aatattatac
taaaagtgte
ttcattatat

gttgattagt

attttttttg
gggatgtaaa
ttttggaaty
catgactctt
agcaaaaccc
ttggtcaatg
acagagcttc
cataactttt
gattattgty
gatcatagaa
aaggatcctg
acaaagcact
ctctgttgee

gcttgtaatyg

Ile Cys

Lys Ser

Gln Ser

40

Asn
55

Gly

Ala Glu

70

His

Asn

25

Arg

Ser

Lys

cggtcagaag
attaaccaaa
ttetagtget
aggttgtgga
teceteegtt
attttacatt
taaataatat

tcaaagttgt

tacaagtaag
tggcaaaact
agctacttet
acaactagcc
ttgtattaag
ttcaatgtat
aaaacagaaa

gtgtaacatg

aattctttaa
gattcaggtc
tggetggtge
tccaggtagt
tgtcatttta
atattaaata
atttaacaat

ttttgaagaa

tgatgaatcc caaagggaga tgtgaaattc

gtgtcatgga
agacacttgce
gecegttgttg
tctotttgaa
tagtggctag
gaaaggtaag
tggggttttt
tgataactcc
tggcgatgge
gctgcaccag
aaaaagatca
actgtaacat

aactgagtga

Gly val

10

Gln Asn

Ala Ser

val Ile

Ala Ser
75

cagagaacag
gtgetgttga
ctctetttge
tcagagtett
ctggagagtt
ttteetttte
tttttgegtt
accagcgaag
gttetegett
aaagactttc
tttcoctttga
ttattagaag

gatgcaatcg

Gln Asn

Lys Ser
30

Ser Trp
45

Arg Pro
60

Glu Ile

Pro

Pro

Gly

val

val

tgtgactgtyg
tgtcaacatg
cgatggteca
ttaaaagatt
aaggagacag
tectecatgete
cagcttggag
gtgaaaccgg
gcagecatgtyg
cctgactact
atccaaatgt
aacaaagtgt

ttgaatcagt

Cys Val

15

Phe Ser

Leu Lys

val

Lys

Gln
a0

Leu
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Pro

Leu

Val

Ala

Arg

145

Ser

Arg

Val

val

Thr

225

Gly

Leu

Ile

Met

Phe

305

Val

Ile

Gln

Ile

Ser

val

Leu

130

Ala

Lys

Pro

Leu

val

210

Asn

Lys

Leu

Asp

Glu

250

Phe

Glu

Thr

Gly

Arg

Asn

Asp

115

Lys

Val

Ser

Leu

Asp

185

Gly

Cys

Val

Met

Lys

275

Arg

Val

Gly

Gly

Asp
355

Glu

Arg

100

Asn

Lys

Val

Asp

Thr

180

Gly

Leu

Pro

Lys

Ala

260

Leu

Phe

Lys

Asp

Glu
340

val

Ile

Ile

Leu

Leu

Glu

Ile

165

Ala

Val

Lys

Pro

Leu

245

Ala

Ile

Gly

Gly

Ala

325

Thr

Lys

Ser

Leu

Leu

Gly

Gly

150

Glu

Ala

Bro

Gln

val

230

Ser

Pro

Ser

Val

Gly

310

Ser

val

Phe

Gly

Leu

Asn

Leu

135

Cys

Leu

Val

Arg

Leu

215

Arg

Gly

Leu

val

Ser

295

Gln

Ser

Thr

Ala

Leu

Leu

Ser

120

Asn

Gly

Tyr

Thr

Met

200

Gly

val

Ser

Ala

Pro

280

Ala

Lys

Ala

Val

Ile Lys Leu Pro Gly Ser Lys Ser

Ala Ala Leu Ser Glu Gly Thr Thr

105

Asp

val

Gly

Leu

Ala

185

Arg

Ala

Asn

Ile

Leu

265

Tyr

Glu

Tyr

Ser

Glu
345

Glu Vval

360

90

Asp

Glu

Ile

Gly

170

Ala

Glu

Asp

Ala

Ser

2590

Gly

Val

His

Lys

Tyr

330

Gly

Leu Glu Lys Met Gly Cys Lys

Ile

Arg

Phe

155

Asn

Gly

Arg

val

Asn

235

Ser

Asp

Glu

Ser

Ser

315

Phe

Cys

Asn

Asp

140

Pro

Ala

Gly

Pro

Glu

220

Gly

Gln

Val

Met

Asp

300

Pro

Leu

Gly

Tyr

125

Arg

Ala

Gly

Asn

Ile

205

Cys

Gly

Tyr

Glu

Thr

285

Ser

Gly

Ala

Thr

365

110

Met

Val

Ser

Thr

Ala

190

Gly

Thr

Leu

Leu

Ile

270

Leu

Trp

Asn

Gly

Thr
350

95

Leu

Asn

Leu

Ala

175

Ser

Asp

Leu

Pro

Thr

255

Glu

Lys

Asp

Ala

Ala

335

Ser

Asp

Asn

Asp

160

Met

Tyr

Leu

Gly

Gly

240

Ala

Ile

Leu

Arg

Tyr

320

Ala

Leu

DK/EP 2859104 T3



Val Ser Trp Thr Glu Asn Ser Val Thr Vval Thr
370 375
Ala Phe Gly Met Arg His Leu Arg Ala Val Asp
385 390 395
Met Pro Asp Val Ala Met Thr Leu Ala val Vval
405 410
Gly Pro Thr Thr Ile Arg Asp Val Ala Ser Trp
420 425

Glu Arg Met Ile Ala Tle Cys Thr Glu Leu Arg

435 440
Val Glu Glu Gly Ser Asp Tyr Cys Val Ile Thr

450 455
Lys Pro Ala Glu Ile Asp Thr Tyr Asp Asp His
465 470 475
Phe Ser Leu Ala Ala Cys Ala Asp Val Pro Val
485 490
Gly Cys Thr Arg Lys Thr Phe Pro Asp Tyr Phe
500 505

Ile Thr Lys His

515
<210> 16
<211> 1554
<212>DNA
<213> Brassica napus
<400> 16
atggcgcaag ctagcagaat ctgccatgge gtgcagaaco
ctctcecaaat caaaccaaaa caaatcacct ttctccgtcet
cgagettett cgtggggact aaagaagagt ggaacgatgo
ccggttaagg taacagcttc cgtttccacyg gcecgagaaag
ccaattagag aaatctcggg tctcattaag ctacccggat
atccteette ttgetgetet atctgaggga actactgtag
gatgacatca actacatgct tgatgegttg aagaagctgg
agggtaaaca accgtgctgt agttgaagga tgtggtggaa
tccaagagtyg atattgagtt gtaccttggg aatgcaggaa
gctgeegtta ctgctgecagg tggcaacgca agttatgtge
agggagagac ctataggaga tttggttgtt ggtcttaage
tgtacteteg geactaactg tcecctectgtt cgtgtcaatg

Gly
380

Pro
Val Asn
Ala Leu
val

Arg

Leu
445

Lys

Pro: Pro

460

Arg Met

Thr

Ile

Gln Val

Ser

Met

Phe

Lys

430

Gly

Ala

Ala

Lys

Leu

Arg Asp

Asn Lys

400

Ala
415

Asp

Glu Thr

Ala Thr

Lys Val

Met Ala

480

Asp Pro

495

Glu Ser

510

catgtgttat
cgctgaagac
taaacggtte
cttcagagat
ccaaatctct
tggacaactt

ggcttaacgt

tattcccage
cagccatgeg
ttgatggggt
agcttggtge

ctaatggtogg

catcteccaat
gcagcagtct
tgtaattecge
tgtgcttcaa
ctccaatcgg
gttgaacagt

ggaacgtgac

tteccttagat
teccactecacce
gcectagaatg
tgatgttgaa

cettecegat
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ggaaaggtga
gctcetttag
tatgttgaaa
agctgggatce
gtagaaggtg
agcgtcactg
gtacttgaga
ccatctagag
atgeocccgatg
atcagagatg
gagcttcegaa
ccagcgaagg
ttectegettg
aagactttce
<210> 17

<211> 2958
<212> DNA

agctttctgg
ctettggaga
tgacattgaa
gtttetttgt

atgcttctag

ttgaaggttg

aaatgggatg
atgettttgg
tagcecatgac
tggctagetg
agcttggage
tgaaaccggc
cagcatgtge

ctgactactt

<213> Brassica napus

<400> 17
atggcgcaag

ctctccaaat
cgagcettett
ceggttaagg
ccaatcagag
atcctcette
gtgagatttt
aatcagaagc

tacaccatte

tattataggyg
ttgatgegtt
ttgttgaagg
tgtacettygg
gtggcaacge
ttgatgettt
ggaaagacct
tactcttgge

gaaggtgatc

ctagcagaat
ccaaccaaaa
cgtggggatt
taacagcttc
aaatctcgog
ttgcecgetet
gggaactata
ctatatatat

tagtctgeat

aactactgta
gaagaagctyg
atgcggtgga
gaatgcagga
gaggtaaggt
tagtttggtt
ataggagatt
actaactgtc

ttcacattta

atcaatcagt
cgtggagatt
gttgatggaa
caagggcggt
tgctagetac
tggaacaact
taaagtgtca
aatgagacac
tottgeegtt
gagagttaag
tacagtggaa
ggagattgat
tgatgttecca

tecaagtcett

ctgocatgge
caaatcacct
gaagaagagt
tgtttccacyg
tetcattaag
atctgaggta
gacaatttag
ttaaattttt

cttteggttt

gtggacaact
gggettaacg
atattcccag
acagccatge
taacgagttt
tgttttetag
tggttgttgg
ctectgtteg

ctctatgaat

agtcaatact
gagatcattg
cgttttggtyg
cagaagtaca
ttettggetg
agcctecagg
tggacagaga
ttgcgtgetg
gttgectetet
gagacagaaa
gaaggttcag
acgtatgatg
gtcaccatca

gaaagtatca

gtgcagaace
ttctccgtet
ggaacgatge
teccgagaaag
ctaccecggat
catatacttg
taagaattta
ccaaaatttt

gagactgaag

tgactgeett
ataaactgat
ttagtgecga
agtcgecetgg
gtgctgetat
gagatgtgaa
acagtgtgac
ttgatgtcaa
ttgecegatgg
ggatgatage
attattgtgt
atcatagaat
aggatcctgg

caaagcacta

catgtgttat
ccttgaagac
taaacggttc
cttcagagat
ccaaatctct
cttagtgtta
tatataattt
tggaggttat

aattttattt

gctcatggca
ttectgtteca
gcatagtgat
taatgcttat
taccggtgaa
attcgcagag
tgtgactgga
catgaataaa
tecaaccace
catctgcaca
gataactcca
ggcgatggcyg
ctgeaccaga

aaaa

catctccaat
gcatcagcct
tgtaattcge
tgtgcttecaa
ctccaategg
ggectttget
ttttaaaaaa
aggcttatgt

tttaaaaaat

tgttgaacag tgatgacatc aactacatge

tggaacgtga
cttecettaga
gtccactcac
tttgttattg
tgatgtactt
tcttaagcag
tgtcaatget

tgtttgeage

cagtgtaaac
ttccaagagt
cgetgeagtt
tcaagaaatt
gatggggtgce
cttggtgetg
aatggtggcc

agtotttgtt

aaccgtgcgg
gatattgagt
acagctgcag
gatottgtgt
ctagaatgag
atgttgagtg
ttaeceggtgg

catcacagcce
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tttgcttecac
aggaattgygyg
ggcattacta
tatggeccca
caaaaatctt
ttgaatttte
atggcagcte
gttccatatg
agtgataget
ttaagttgag
aggtcgectg
ggtgotgcea
gtagtttatc
ttagctttta
ataaattttc
ataatgtaaa
tgaaacagag
atgttctgta
gatgtgaaat
agtgtgactg
gatgtcaaca

gecgatggte

ttttaaaaga
ttaaggagac
tectecteatge
gcgttcaget
caaaggtgaa
cgettgeage
cttteocetga
ctgatccaaa

gaacaaagtg

ttgaatcagt

<210> 18
<211> 515
<212> PRT

attatttcat
tetggtgtga
agtgaaacat
aaatagtttt
agagecggee
aggtgaagcet
ctttagetet
ttgaaatgac
gaggataogttt
agttagattg
gtaatgetta
ttactggtga
cactctgaat
aattttgttt
cagtttttac
attogtaatt
ggagtactaa
agaatctaag
tegeagaggt
tgactggacc

tgaacaaaat

cttttagttt
aagtgattayg
tagcctatta
taaaaaatta
ctgcttgtat
tecctggatcg
tggagacgtyg
attgaagttg
ctttgtcaag
aagaatgaat
tgtagaaggt
aactgttact
catcaaatat
cattaaaagt
taattcatta
tgtgtgcaaa
ttttataata
ctcattctct
tettgagaaa
atcaagagat

gcctgatgta

caaccaccat cagagatggt

ttcatggttg
agagaggatg
tetcteatte
tggagctaca
accggcggag
ttgtgetgat
ctacttccaa
tgtgagaatc
tgtgtgttaa

tttgggce

<213> Brassica napus

cttaaactct
attgececattt
gaagttaatc
gtggaagaag
attgatacgt
gttecagtca
gtccttgaaa
tgttgectttc

gagtgtgttt

gttgttatat
caatctttet
accocccaaaa
gaaaaacttt
ggtttectcga
atcagtagte
gagattgaga
atggagegtt
ggcggtcaga
gactgattaa
gatgcttcta
gteogaaggtt
tatactecct
gtcattttac
attagcaaaa
taccttaaac
aaatttgatt
ttttattttt
atgggatgta
gcttttggaa
gccatgacte

daagcaaaac

atttggtcaa
gcacagagcet
gttgcataac
gttcagatta
atgatgatca
ccatcaagga
gtatcacaaa
tctttgttge

gcttgtaatg

tacttgatgg
cgatteccttg
tttttgaaaa
taataaatcg
ttgatatatt
agtacttgac
tcattgataa
ttggtgttag
aatacaagta
ccaaatggca
gtgctagceta
gtggaacaac
cegttttatyg
attttcaatg
tcaaacaaaa
cttatgaaac
agttcaaagt
tgtgatgaat
aggtgtcatg
tgaggcactt

tagcegttgt

atctttaaaa
cagggcegtg
aaatttagta
tetacagtec
agactatgtt
tgedctecte
actgatatct
tgeccgageat
atgagttett
aaactgattc
cttettgget
tagoctocag
ttaagtgtca
catatattaa
attatattaa
ggaaacctta
tgtgtataac
cccaaaggga
gacagagaac
gegtgetgtt

tgetetettt

cctetetttg aatcagegtyg

tgtagtggcet
tagaaaggta
tttttgcggt
ttgtgtgata
tagaatggcyg
tectggetge
gcattaaaaqg
caccgtaaca

aactgagtga

agctggagag
agtttecettt
tttttttttt
actccaccag
atggcgttct
accaggaaga
accetttect
tttattagaa

gatgcaatcg
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<400> 18
Met Ala Gln Ser Ser Arg Ile Cys His Gly Val Gln Asn Pro Cys Val
1 5 10 15

Ile Ile Ser Asn Leu Ser Lys Ser Asn Gln Asn Lys Ser Pro Phe Ser
20 25 30

Val Ser Leu Lys Thr His Gln Pro Arg Ala Ser Ser Trp Gly Leu Lys
35 40 45

Lys Ser Gly Thr Met Leu Asn Gly Ser Val Ile Arg Pro Val Lys Val
50 55 60

Thr Ala Ser Val Ser Thr Ser Glu Lys Ala Ser Glu Ile Val Leu Gln
65 70 75 80

Pro Ile Arg Glu Ile Ser Gly lLeu Ile Lys Leu Pro Gly Ser Lys Ser
85 90 95

Leu Ser Asn Arg Ile Leu Leu Leu Ala Ala Leu Ser Glu Gly Thr Thr
100 105 110

Val val Asp Asn Leu Leu Asn Ser Asp Asp Ile Asn Tyr Met Leu Asp
115 120 125

Ala Leu Lys Lys Leu Gly Leu Asn Val Glu Arg Asp Ser Val Asn Asn
130 135 140

Arg Ala Val Val Glu Gly Cys Gly Gly Ile Phe Pro Ala Ser Leu Asp
145 150 155 160

Ser Lys Ser Asp Ile Glu Leu Tyr Léu Gly Asn Ala Gly Thr Ala Met
165 170 175

Arg Pro Leu Thr Ala Ala Val Thr Ala Ala Gly Gly Asn Ala Ser Tyr
180 185 190

Val Leu Asp Gly Val Pro Arg Met Arg Glu Arg Pro Ile Gly Asp Leu
195 200 205

val val Gly Leu Lys Gln Leu Gly Ala Asp Val Glu Cys Thr Leu Gly
210 215 220

Thr Asn Cys Pro Pro Val Arg Val Asn Ala Asn Gly Gly Leu Pro Gly
225 230 235 240

Gly Lys Val Lys Leu Ser Gly Ser Ile Ser Ser Gln Tyr Leu Thr Ala
245 250 255

Leu Leu Met Ala Ala Pro Leu Ala Leu Gly Asp Val Glu Ile Glu Ile
260 265 270

Ile Asp Lys Leu Ile Ser Val Pro Tyr Val Glu Met Thr Leu Lys Leu
275 280 285

Met Glu Arg Phe Gly Val Ser Ala Glu His Ser Asp Ser Trp Asp Arg
290 295 200



Phe

305

val

Ile

Gln

val

Ala
385

Met

Gly

Glu

val

Lys

465

Phe

Gly

Ile

Phe

Glu

Thr

Gly

Ser

370

Phe

Pro

Pro

Arg

Glu

450

Pro

Ser

Cys

Thr

Val Lys Gly Gly Gln Lys Tyr Lys Ser Pro Gly Asn Ala Tyr

310 315

320

Gly Asp Ala Ser Ser Ala Ser Tyr Phe Leu Ala Gly Ala Ala

325 330

335

Gly Glu Thr Val Thr Val Glu Gly Cys Gly Thr Thr Ser Leu

340 345

350

Asp Val Lys Phe Ala Glu Val Leu Glu Lys Met Gly Cys Lys

355 360

365

Trp Thr Glu Asn Ser Val Thr Val Thr Gly Pro Ser Arg Asp
375 380

Gly Met Arg His Leu Arg Ala val Asp Val asn Met Asn Lys

390 395

Asp Val Ala Met Thr Leu Ala Val Val
405 410

Thr Thr Ile Arg Asp Val Ala Ser Trp
420 425

Met Ile Ala Ile Cys Thr Glu Leu Arg
435 440

Glu Gly Ser Asp Tyr Cys Val Ile Thr
455

Ala Glu Ile Asp Thr Tyr Asp Asp His
470 475

Leu Ala Ala Cys Ala Asp Val Pro Val
485 490

Thr Arg Lys Thr Phe Pro Asp Tyr Phe
500 505

Lys
515

<210> 19

<211> 1547

<212> DNA

<213> Brassica napus

<400> 19
atggcgcaat ctagcagaat ctgecatgge gtgcagaace

ctctccaaat ccaaccaaaa caaatcacct ttetccgtet

cgagcttett cgtggggatt gaagaagagt ggaacgatge

ccggttaagg taacagcttc tgtttccacg tccgagaaag

400

Ala Ieu Phe Ala Asp
415

Arg Val Lys Glu Thr
430

Lys Leu Gly Ala Thr
445

Pro Pro Ala Lys Val
460

Arg Met Ala Met ala
480

Thr Ile Lys Asp Pro
495

Gln Val Leu Glu Ser
510

catgtgttat catctccaat
ccttgaagac gcatcagect
taaacggtte tgtaattcge

cttcagagat tgtgcttcaa

DK/EP 2859104 T3

60
120
180

240



ccaatcagag
atcctectte
gatgacatca
agtgtaaaca
tccaagagtg
gctgecagtta
agggaaagac

tgtactcttg

ggaaaggtga
gctectttag
tatgttgaaa
agctgggate
gtagaaggtg
actgttactg
gttcttgaga
ccatcaagag
atgcctgatg
atcagagatg
gagcttagaa
ccagcaaagyg
ttotogettg
aagactttec
<210> 20

<211> 4888
<212> DNA

aaatcteggg
ttgecegetet
actacatgct
accgtgeggt
atattgagtt
cagcetgcagy
ctataggaga

gcactaactg

agectttetgg
ctcttggaga
tgacattgaa
gtttetttot
atgcttctag
tcgaaggtty
aaatgggatg
atgcttttgg
tagccatgac
tggctagetg
agcttggage
tgaaaccggce
cagettgtge

ctgactactt

tetcattaag
atctgaggga
tgatgegttg
tgttgaagga
gtaccttggyg
tggcaacgcy
tttggttgtt

teetecetgte

atecgatcagt
cgtggagatt
gttgatggag
caagggeggt
tgctagetac
tggaacaact
taaagtgtca
aatgaggcac
tctagecegtt
gagagttaag
tacagtggaa
ggagattgat
tgatgttceca

ccaagtcett

<213> Artificial Sequence

<220>

ctacceggat
actactgtag
aagaagctgg
tgeggtggaa
aatgcaggaa
agttatgtac
ggtcttaage

cgtgtcaatg

agtcagtact
gagatcattg
cgttttggtyg
cagaaataca
ttettggcty
agccteocagy
tggacagaga
ttgegtgety
gttgctctct
gagacagaga
gaaggttcag
acgtatgatg
gtcaccatca

gaaagtatca

<223> Expression cassette from pDAB100331

<400> 20
gagcataatt

gggattttaa
gaatcgatct
ttggtattaa
atcagcgata
aagcaaacgt
ggatattgge

tettcaatte

tttattaatg
tatcaaaatc
getatcataa
ggacgcttaa
cgaaatatte
tacatgaatt
cgagattact

agcccaaatg

tactaaatta
tatttagaaa
aaattacaaa
attatttgte
gtagtactat
gatgaaacaa
gaatattgag

gcagttgaaa

ctgttttgtt
tacacaatat
aaaattttat
gggteactac
cgcgataatt
tacaaagaca
taagatcacg

tactcaaace

ccaaatctect
tggacaactt
ggcttaacgt
tattcceage
cagccatgeg
ttgatggggt
agcttggtge

ctaatggtgg

tgactgecct
ataaactgat
ttagtgecga
agtcgectgg
gtgctgecat
gagatgtgaa
acagtgtgac
ttgatgtcaa
ttgeccgatgg
ggatgattge
attattgtgt
atcatagaat
aggatectgg

caaagea

aaatgcaatt
tttottgecag
ttgecteaat
gcateattgt
tatttgaaaa
gataaagcca
gaatttctga

gecccatatag

ctccaategg
gttgaacagt
ggaacgtgac
ttcoottagat
tccactcace
gcctagaatg
tgatgttgag

cetteceggt

cctecatggea
atctgttcca
gcatagtgat
taatgettat
tactggtgaa
attcgeagag
tgtgactgga
catgaacaaa
tccaaccace
catttgeaca
gataactecca
ggcgatggeg

ctgcaccagg

ttgetttcte
gcttgetgga
tattttagga
gattgagaag
tteatatgaa
cgcacattta
caggagcatg

caggagcgga
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300
360
420
480
540
600
660

720

780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

1547

60
120
180
240
300
360
420

480
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tcattcattg tttgtttggt tgcctttgecc aacatgggag tccaaggttt ggtgaccteg 540
aggcttaaga ctttactaaa acttcdaaag aaadacaata taaaaacgat aatccaaatg 600
cattattgat ctatataaca tcaagacaaa aatacatatg tgactcttat tcaggtctta 660
ggtttattac agcaaagatc atgacttgat cacttcaaac aaagtacgta actataaaaa 720
cgagtcaaat agattgtcett acactaacgt gtcgatagaa taatttgace aaaaggtgat 780
cttattacag aaatagccac tgagectcggt agcaattccce gaggetgtag cegacgatgg 840
tgogecagga gagttgttga tteattgttt gectcecctge tgeggttttt caccgaagtt 900
catgcecagte cagegttttt geagcagaaa agecgeocgac tteggtttge ggteogegagt 960
gaagatccct ttettgttac cgccaacgeg caatatgect tgegaggtcg caaaatcgge 1020
gaaattccat acctgttcac cgacgacggc gctgacgcocga tcaaagacgce ggtgatacat 1080
atccagocat gcacactgat actcttcact ccacatgteg gtgtacattg agtgeageec 1140
ggctaacgta tccacgeegt attcggtgat gataatcgge tgatgcagtt tctcoctgeca 1200
ggccagaagt tctttttcca gtaccttcote tgcegtttec aaategecge tttggacata 1260
ccatcegtaa taacggttea ggeacagcac atcaaagaga tcogeotgatgg tateggtgtg 1320
agcgtcgoag aacattacat tgacgcaggt gatcggacge gtocgggtega ghbttacgegt 1380
tgcttocgee agtggcegega aatattcceg tgcaccettge ggacgggtat ceggttegtt 1440
ggcaatactc cacatcacca cgcttgggtg gtttttgtca cgegetatca getotttaat 1500
cgcctgtaag tgegettget gagtttececee gttgactgecd tettegetgt acagttettt 1560
cggcttgttg ccecgecttcga aaccaatgec taaagagagg ttaaagcdcga cagcagcagt 1620
ttcatcaatc accacgatgc catgtteate tgeecagteg ageatcetctt cagegtaagy 1680
gtaatgogag gtacggtagg agttggccece aatccagtce attaatgegt ggtegtgcac 1740
catcagcacyg ttatcgaatc ctttgeccacg caagtccgea tcttcatgac gaccaaagcec 1800
agtaaagtag aacggtttgt ggttaatcag gaactgtteg cccttecactg ccactgaceg 1860
gatgccgacy cgaagcgggt agatatcaca ctctgtetgg cttttggetg tgacgcacag 1920
ttcatagaga taaccttcac ceggttgeca gaggtgegga ttcaccactt gcaaagtcecce 1980
gctagtgecet tgteccagttg caaccacctg ttgatccgea tcacgcagtt caacgctgac 2040
atcaccattg gecaccacct geocagtcaac agacgegtgg ttacagtett gegegacatg 2100
cgtcaccacg gtgatategt ccacccaggt gtteggegtg gtgtagagea ttacgetgeg 2160
atggattccdg geatagttaa agaaatcatq gaagtaagac tgotttttet tgecgtttta 2220
gtcggtaatc accattcccg gegggatagt ctgccagtte agttcgttgt tcacacaaacd 2280
ggtgatacgt acacttttcc cggcaataac atacggegtyg acatcggett caaatggeogt 2340
atagcacgece tgatgcotoca tcecactteetg attattgace cacactttge cgtaatgagt 2400
gacegcatcy aaacgcagca cgatacgctg gcctgoccaa ccttteggta taaagactte 2460
gcgctgatac cagacgttgc ccgcataatt acgaatatct gecatcggcga actgatcgtt 2520
aaaactgect ggecacageaa ttgeccegget ttettgtaac gegetttece accaacgetyg 2580
atcaattceca cagttttege gatceagact gaatgeccac aggecgtcega gttttttgat 2640

ttcacgggtt ggggtttcta caggacggac catggagaaa aagtttcgat ctttggactce 2700



gctcacctaa
gacgaagaaqg
atttectatt
tttggttagg
aagttactgg
ttgcggttta
tacctttaat
ctaggtegga
gtaccggtte
atgtataagc
cgggggatygt
ggtteggttt
gagcaagtat
tctetetgta
tttcecgtttte
cttcttectg
ctottttgte
gaaaaagctg
gtttgatgat
aaggaacatt
tggagtcecga
tgaacggtgt
tgacaaacaa
atgtcatggg
ttettecatge
gtggagtgct
tcaaagtgat
gatccaatge
tcacaagaac

tgcacttecaa

ttcgaagggt
cctteaagac
gctegaattt
ttgceggtet
ttaacatgta

tatacattta

gegeggtgte

acccactcte
gtagccatca
agccaatgag
tgaagacttg
gaectttttaa
ctactagaat
cgaagacgat
tetagatatg
ggatcggata
ttateggaaa
ctttttecag
aggataaacce
tgagcttaac
tetactteac
ttctacttac
tctgaatagt
ttecatetga
tgaactttat
gatgatgatt
ctttgtagga
tgagagtggt
tgagtttgaa
gatgaagtcc
ttacggtttce
catcaacaat
ceacgtetec
gggaactgge
aactgttgag
cttetetetg

aagtgeecatt

ggaagaggat
tcetgatgea
ccecgategt
tgegatgatt
atgcatgacg
atacgcgata

atctatgtta

tgtettecte
gaaatccttea
aacctgecac
aaagggttaa
cacaaaaacce
attggagagy
ggtaacatcc
gtgaaatatc
ttatccaaga
ataatctcaa
ttatatatgt
acggcaattce
catttctttt
ctcegggeta
gtggcgtgaa
gctgtataca
aactctagat
aggggaacta
cacttcaaga
gggttttgte
cteccageta
ctggtgggag
accaaaggty
tatcactttg
ggaggttaca
ttotecttace
tttecagaag
catetteace
cgtgatggag

catcctageca

cactcaaaca
gatgctgggy
tcaaacattt
atcatataat
ttatttatga
gaaaacaaaa

ctagatcg

agatttaata
ccaagccacc
gtgttacaga
gatttggtgg
catgaaccaa
aaacataaat
atgtctggat
cgattgggta
ttcaaacata
tctggtttag
cacaaacced
ggaactctet
tcgttcactt
aaaaaggatce
agctgatcaa
cagacacaaa
tecagatcace
acactgtaga
tctagaatat
tgaaacagag
tggagattga
gtggcgaagg
cattgacctt
gcaccatatce
¢caacacacg
gttacgaggce
attcagtcat
caatgggaga
gctactatag

tettgecagaa

ccgaacttgg
aagagtgagt
ggcaataaag
ttetgttgaa

gatgagtttt

tatagcgege

aactttagag
tcaaacgatg
cagcaagtgg
ttttaaaatg
tctaactcat
cgaagagtaa
ccgatccaaa
tgettteatt
tcecgaaaata
agtttggaac
aaacaatcaa
ctcaatttgg
cctacgaaag
cggecttagag
aaacattatt
gctaaatcat
actatacteg
cactagaaag
tagttgggtt
agattcagtt
atgcagaatc
gacacctgaa
ctecteegtat
gagtggetat
aattgagaag
tgggagggtc
cttcacagac
caatgacctg
ctctgttgtg

tggtggaccc

catagttgag
agttagctta
tttcttaaga
ttacgttaag
tatgattaga

aaactaggat

ggggtttggt
gtgtatgage
gaaggaaggt
ggectccaag
aaataatcga
ccggecagat
aaatcgggtt
tatgtttcgg
cccgacagga
ataatcaaac
accgatctga
tttagaatce
catattecctt
ctgcttgatg
cgacgcgaag
tccaggtgat
agecteatto
atctttacgg
tttgtctgaa
ttcaagtcca
actggcactt
caagggagga
cttctecageo
gagaatcect
tatgaagatg
ataggagact
aagatcatta
gatgggtcat
gactcacaca

atgtttgeet

taccagecatg
atcacctaga
ttgaatcetg
catgtaataa
gtceccgeaat

aaattatcge
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2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440

4500

4560
4620
4680
4740
4800
4860

4888



<210> 21
<211> 4888
<212>DNA

<213> Artificial Sequence

<220>

<223> Expression cassette from pDAB100333

<400> 21
gagcataatt

gggattttaa
gaategatet
ttggtattaa
atcagcgata
aagcaaacgt
ggatattgge
tettecaatte
tcattcattg
aggcttaaga
cattattgat
ggtttattac
cgagtcaaat
cttattacag
tgcgecagga
catgecagte
gaagatccet
gaaattccat
atccagceat

ggctaacgta

ggccagaagt
ccatccgtaa
agcgtegeag
tgetteoegee
ggcaatacte
cgcctgtaag
cggecttgttyg
ttcatcaate
gtaatgcgag

catcagcacg

tttattaatg
tatcaaaatc
getatcataa
ggacgettaa
cgaaatatte
tacatgaatt
cgagattact
agcccaaatg
tttgtttggt
ctttactaaa
ctatataaca
agcaaagatc
agattgtctt
aaatagccac
gagttgttga
cagegttttt
ttecttgttac
acctgttcac
gcacactgat

tccacgecegt

tcttttteca
taacggttea
aacattacat
agtggegega
cacatcacca
tgcgettget
ceegettaga
accacgatge
gtacggtagg

ttategaatc

tactaaatta
tatttagaaa
aaattacaaa
attatttgte
gtagtactat
gatgaaacaa
gaatattgag
gcagttgaaa
tgcctttgee
acttcaaaag
tcaagacaaa
atgacttgat
acactaacgt
tgageteggt
ttcattgttt
gcagecagaaa
cgccaacgcg
cgacgacgge
actcttcact

attcggtgat

gtaccttete
ggcacageac
tgacgcaggt
aatatteoceg
cgettgggty
gagtttecece
aaccaatgcee
catgttcate
agttggccec

ctttgecacy

ctgttttgtt
tacacaatat
aaaattttat
gggtcactac
cgcgataatt
tacaaagaca
taagatcacyg
tactcaaace
aacatgggag
aaaaacaata
aatacatatg
cacttcaaac
gtagatagaa
agcaattcce
gecteactge
agcegocgade
caatatgecet
gctgacgcga
ccacatgtcg

gataatecgge

tgocgtttce
atcaaagaga
gatcggacge
tgcaccttge
gtttttgtca
gttgactgce
taaagagagg
tgcecagtcg
aatccagtce

caagtccgea

aaatgcaatt
tttgttgeag
ttgeccteoaat
goatecattgt
tatttgaaaa
gataaagcca
gaatttctga
geeceatatg
tccaaggttt
taaaaacgat
tgactcettat
aaagtacgta
taatttgacce
gaggetgtag
tgeggttttt
tteggtttoe
tgcgaggteg
tcaaagacgc

gtgtacattg

tgatgcagtt

ttgctttete
gettgetgga
tattttagga
gattgagaag
ttcatatgaa
cgecacattta
caggagcatg
caggagcgga
ggtgacctcyg
aatccaaatg
tecaggtctta
actataaaaa
aaaaggtgat
cegacgatgg
caccgaagtt
ggtegegagt
caaaatcgge
ggtgatacat
agtgcagccc

tecteectgeca

aaatcgccge tttggacata

tcgetgatgg
gtegggtcga
ggacgggtat
cgegetatea
tcottegetgt
ttaaagcega
agcatctett
attaatgegt

tcttecatgac

tatcggtgtyg
gtttacgcgt
ceggttagtt
getetttaat
acagttettt
cagcageagt
cagcgtaagy
ggtecgtgecac

gaccaaagec
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
2900
9260

1020
1080
1140

1200

1260
1320
1380
1440
1500
1560
1620
1680
1740

1800



agtaaagtag
gatgeocgacg
ttcatagaga
gctagtgect
atcaccattg
cgtcaccacg
atggattcceg
gtcggtaatce
ggtgatacgt
atagccgecce
gaccgcoatcy
gegctgatac
aaaactgcct
atcaattcca
ttecacgggtt
cagacaaaac
gatcttgaag
gttagttcee
gaatoctagag
tgtgtataca

cttteacgec

tttagcecgg
gaaaaagaaa
ccgaattgece
tgacatatat
gattgagatt
aatcttggat
cggatatttc
atggatgtta
ttectetceca
tgggtttttg
tcttaaccct
acgtggcagy
ggtgaaggat
ctgaggaaga
tggagtccga

tgaacggtgt

aacggtttgt
cgaagégggt
taaccttcac
tgtecagttg
gccaceacct
gtgatatcgt
gcatagttaa
accattcceg
acacttttco
tgatgectcaca
aaacgcagcea
cagacgttgo
ggcacagcaa
cagttttege
ggggtttcta
cectactacaa
tgaatcatca
ctataaagtt
tttecagatgg
gcactattca

acgtaagtag

aggtgaagga
tggttaaget
gtggtttatc
aactggaaaa
attttecgat
aatatcegat
accatatcta
ccatcgtott
atattctagt
tgttaaaaag
ttcaagtctt
ttcteattgg
tttgatgget
cagagagtgy
tgagagtggt

tgagtttgaa

ggttaatcag
agatatcaca
ccggttgeca
caaccacctyg
gccagtcaac
ccacccaggt
agaaatcatg
gegggatagt
cggcaataac
tecacttoetg
cgatacgetyg
ccgeataatt
ttgeccggct
gatccagact
caggacggac
agaatgttcee
tcatcatcaa
cacagetttt
aagacaaaag
gacaggaaga

aagaaaacga

gatacagaga
caatacttge
ctaaaccgaa
agacatecec
aagcttatac
ccgaaccggt
gatccgacct
cgattaaagg
agtaaaccge
gccacagtaac
cacctaacca
ctaataggaa
accttetteog
gtttaggtga
ctcccageta

ctggtgggag

gaactgttcg
ctetgtetgg
gaggtgcgga
ttgatcagea
agacgcgtgg
gtteggegtg
gaagtaagac
ctgecagtte
atacggcgtyg
attattgacc
gecotgeecaa
acgaatatct
ttcocttgtaac
gaatgcccac
catggacttg
ttttcagaca
accegtaaag
tcgaatgagg
agatcaccetyg
agcttegegt

aacatcaagc

gaaaggaata
tcggattcta
ccteagateg
aggtttgatt
attcetgtceg
acccgaaaca
agaacccgat
taatctggee
aatcgattat
ttottggagg
aaaccttect
atgctcatac
tcaccaaace
gegagteocaa
tggagattga

gtggcgaagg

cccttcactg
cttttggctyg
ttcaccactt
tcacgecagtt
ttacagtcett
gtgtagageca
tgctttttet
agttcgttgt
acatcggctt
cacactttge
cctttcggta
gcatcggega
gcgettteoe
aggccgtega
aaaactgaat
aaaacccaac
atectttotag
ctegagtata
gaatgattta
cgaataatgt

agctctaage

tgetttegta
aaccaaattg
gtttgattgt
atgtteccaaa
ggtatttteg
taaatgaaag
tttttggatc
ggttactett
ttatgagtta
cccattttaa
tceccacttge
accatcgttt
ccetotaaag
agatcgaaac
atgcagaatc

gacacctgaa

ccactgacceg
tgacgcacag
geaaagtcoc
caacgctgac
gcgegacatg
ttacgetgeg
tgeagtttte
tcacacaaac
caaatggcgt
cgtaatgagt
taaagacttce
actgatcegtt
accaacgctg
gttttttgat
ctetetgttt
taatattcta
tgtctacagt
gtggtgatet
gcetttgtgte
ttttgatcag

cggatccttt

ggaagtgaac
agagagagtt
ttggggtttyg
ctetaaacca
gatatgtttg
catacccaat
ggatccagac
cgatttatgt
gattggttea
aaccaccaaa
tgtctgtaac
gaggtgggtt
tttattaaat
ttttteteca
actggcactt

caagggagga
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1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000

3060

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3800
3960

4020



tgacaaacaa
atgtcatggg
ttecttecatge
gtggagtgct
tcaaagtgat
gatceaatge
tcacaagaac
tgcacttcaa
ttcgaagggt
ccttcaagac
gcetcgaattt
ttgceggtet
ttaacatgta
tatacattta

gecgeggtgtce

<210> 22
<211>739
<212>DNA

gatgaagtecce
ttacggttte
catcaacaat
ccacgtetece
gggaactgge
aactgttgag
cttetetetg
aagtgccatt
ggaagaggat
tactgatgeca
coccegatcgt
tgcgatgatt
atgdatgacg
atacgcgata

atctatgtta

accaaaggtg
tatcactttg
ggaggttaca
ttctcttace
ttteocagaag
catcttecace
cgtgatggay
catcctagea
cactcaaaca
gatgcotgggy
tcaaacattt
atcatataat
ttatttatga
gaaaacaaaa

ctagatcg

<213> Artificial Sequence

<220>

cattgacett
gcacctatcc
Cccaacagcacyg
gttacgaggce
attcagtcat
caatgggaga
gctactatag
tecttgcagaa
cecgaacttgg
aagagtgagt
ggcaataaag
ttetgttgaa
gatgggtttt

tatagecgege

<223> alternative BBCP sequence 739 nt

<400> 22

acagagagaa
tacttacteg
aaccgaaccet
catcecgegg
cttatacatt
aaccggtace
cggaccgaga
ttaaaggaaa
aaaccgcgat
cactatcttc
ctaaccaaaa
ataggaaatg
ttettegtea

<210> 23
<211>739

agtaatatge
gattctaaac
cagatcggta
tttcattatg
cctgecgggt
cgaatcataa
acccgatttt
tetggteggt
caattattta
ttggaggece
cettectace
ctcatacacc

cgaacccco

tttagtgcga
caaattgaga
taattgtttg
ttccaaacte
attttegtat
ctgaaagcat
ttggatagga
tactecctega
tgagttggat
attttaaaac
cacttgetgt

atcgtttgag

agtgaacgaa
gataattccg
gtgtgtgtga
taaacgagat
atgtctgatt
acccaatcey
tccagacttg
tttetgttte
tggttcatgg
caccaaatct
ctgtageacy

gtgggttggt

cteteegtat
gagtggctat
aattgagaag
tgggagggtc
cttcacagac
caatgacctg
ctetgttgtg
tggtggacce
catagttgag
agttagctta
tttcttaaga
ttacgttaag
tatgattaga

aaactaggat

aaagaaatgg
acttgcegtyg
catatataac
tgagattatt
cgtggataat
atagttcace
gaggtcacca
ctctccaata
gtttttgteg
taaccettte
cggecaggtte

taaggatttt

cttatecagea
gagaatcccet
tatgaagatg
ataggagact
aagatcatta
gatgggtcat
gactcacaca
atgtttgect
taccagecatg
atcacctaga
ttgaatoctg
catgtaataa
gteocegeaat

aaattatcge

ttaagctecaa
gtttategta
tggaaaaaga
ttecggataag
atccgatecyg
agctctagat
tegtattcega
ttcecagtagt
taaaaaggec
aagtcttcac
tcattggeta

gatggctace
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<212> DNA

<213> Artificial Sequence

<220>

<223> additional alternative BBCP sequence 739 nt

<400> 23

acagagagaa
tacatgctgg
aaceggaccot
catecccegg
cttatacatt
aaccggtecee
ccgtoctaga
ttaaaggtaa

aaaccgceaat

cagtaacttc
caaagcataa
ataggaaatg
ttcttegtea
<210> 24

<211>739
<212>DNA

aggaatatgc
gattctaaac
cgaatcggtt
tttgattatg
cctgtegggot
cgagacttaa
acacgatttt
tectgaccggt

cgattattga

ttggaggecee
céttcattee
cteatacacc

ccaaaccece

tttegtagga
caaattgaga
tgattgtttyg
tteccaaacte
attttgggat
atgaaagcat
ttggatcgga
tactctcega

tgagttagat

aatttaaaac
cacttgetgt

atcgtttgag

<213> Artificial Sequence

<220>

agtgaacgaa
gagagttcecg
ggatttgtga
tgaaccagat
atttttgaat
accaactegg
tccagacaag
tttacgttte

tggttecatgg

cacaaaatct
ttgtaacacg

gagggttggt

aaagacatgg
aattgcegtg
caaatctaac
tgagagtatt
cttggataat
attttgeacce
gatgtaacca
ctcteogaata

gtetttgtat

taaccattte
tgtcaggtge

gaacgatttt

<223> Additional alternative BBCP sequence 739 nt

<400> 24

acagagagaa
tagttgceteg
aaccgaacct
catgececgg
cttatacatt
aaccggaacc
ccceccctaga
ttaaatgtaa
aaaccgecaat
cagtaactge

ctaaccaaaa

aggaatatge
gattctaaac
cagatcggtt
tttgattagg
cctttcecgagt
cggaaaatzaa
acccgatttt
tetggetgat
cgattatcta
ttggaggecce

cctteettee

tttogtagga
caaattgaga
tgattgtttg
ttctaaactc
attttcggat
atgaaagcat
ctggctegga
tactcettcga
tgagttagat
attttaaaac

aacttgctgt

agegagegaa
gagtgttceg
gggtttgtca
ttaacgagat
ttatttgaat
acccaatcgg
tccagacatg
tttatgttce
tgettcatgg
caccaaatct

ctgtaacacy

aaagaaatgg
tattgcegtg
catatctaac
tgagattatt
cttggataat
atacttcace
gatgtaatca
ctttacaata
gtttttgtgt
taacccttte

tggcaggttc

ttaagctcaa
gtttatccta
tggaaaaaga
ttcecgataag
atccgatceg
atatctagat
tettdttega
ttetogtagt

taaaaaggce

aagtcttaac
tcatggagta

gatggctace

ttaagctecta
gtttattcta
tggaaaaaga
gtcecgataag
atccgatccg
atatctagat
tegtettega
ttetaategt
taaataggec
acttcttcac

tcagtggcaa
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atgggaaatg atcatacacc agcgtttgag gtgggttggt gaaggatttt gatggctace 720
tgctteogtea ceoataccec 739
<210> 25

<211> 739

<212> DNA

<213> Artificial Sequence

<220>

<223> alternative BBCP sequence 739 nt

<400> 25

dcagagaasa aggaatatge tttogcagga agtgaacgda aaagaaaggg ttaagcetcac 60
tacttgeteg ttttcotaaac caaattgaga gagagttccg aattgeocgtg gttteotcecga 120
aaccgaagct cagatcggtt tgcttgtttyg gggtttgtga catatatate tggaaaaaga 180
gatcccecgg ttggattatg ttccaaacte taaaccagat tgagattatt ttecgataag 240
ctcatacatt cctgtcgtgt atgttcggat atgtttgaat cttggataat atccgatceg 300
aacgggttec cgaaacataa ataaaagcat acccaatcgg atatttcace atgtcegagat 360
caggcctaga accegatgtt atggatcgaa tccagacatg gattttgeca tegtettega 420
ttcaatgtaa tctggecggt tactcttega tttatgttte ctcoctccaate tactagtage 480
aaaccagegat cgatggttta tgagttagat tggttogtgg gttattgtgt taaacaggee 540
cagtaacttc ttggaggcce attgtaaaac caccaaatct taacccattce aagtettece 600
ctaaccaaaa cctteegtec cacttgectga cggtaacacqg tggcaggttt teattggcta 660
atagtagatg ctcatacacc atcgtttgag gtgagttggt gaaggattct gatgectace 720
ttotteogtea ccaaaccece 739
<210> 26

<211> 179

<212> DNA

<213> Brassica napus

<400> 26

aaaaaccctt tttttttacc actgcactaa aaagacctta aagcccattt gtcttttctt 60
tttgatccaa ttgagatcag tttoctetgt tgtcactgta agattacgaa aaacaaagag 120
tattaagatt gettgettgt acettaaact gtttgatgea ategttgaat cagttttgg 179
<210> 27

<211> 90

<212> DNA

<213> Brassica napus

<400> 27

aggtttgett ctttetttgt ttgettagtg ttgeégttttt aacggegtga ggatgaagaa 60
aggttctgac tttgttgtgg ttttataggg 90



<210> 28

<211> 94

<212> DNA

<213> Brassica napus

<400> 28
aggtaaggtt aaggacttat tctgttagtt agttttgatt attttaagaa tcggtcttgt

actgatgett tttagttggg tttgtttacce agtt

<210> 29

<211> 141
<212>DNA

<213> Brassica napus

<400> 29
gagtttgtaa tttcagcatt tgctatgtga aaagttgecag caatctttgt tcatcacact

gegttagett gacatgattt tagettttgt atggtttett gattgacaca ttagacatgt

ttttgcattt ttcaggtgaa ¢

<210> 30

<211> 85

<212> DNA

<213> Brassica napus

<400> 30

aagtaagagt tgtttctaaa atcactgaac ttataattag attgacagaa gagtgactaa
ccaaatggta aaatttgatt caggt

<210> 31

<211> 137

<212> DNA
<213> Brassica napus

<400> 31

aggtaacact aagtttataa taaaatttgc ttagttcaat ttttttttgt ctttctaagg
cttggctagt tgtgtcactt gtgtgtaaca tatgaagaat ctaagtttag ttttttttgg
tgatgaatct caaaggg

<210> 32

<211> 87

<212>DNA
<213> Brassica napus

<400> 32
tggtaagcac accctctaat tgtttttttt aaagattcat agtcacttag ttcteoctete

atccattett ttttatcata tatagtg
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<210> 33

<211> 98

<212> DNA

<213> Brassica napus

<400> 33
aggtaaaaca tttttctttce tgtetegete tcactctcac tetcottggtt ttatgtgetc 60
agtctaagtt aagttctgea taacttttge gtacaget 98
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Patentkrav

1. Nucleinsyrekonstrukt til at udtrykke multiple gener i planteceller og/eller

veev, hvilket konstrukt omfatter

(a) en tovejspromotor, der omfatter en nucleotidsekvens, som er valgt fra SEQ
ID NO: 2 eller 3; og
(b) to genekspressionskassetter pa modsatte ender af tovejspromotoren.

2. Nucleinsyrekonstruktet ifglge krav 1, hvor tovejspromotoren omfatter mindst
en forstaerker, eller hvor nucleinsyrekonstruktet omfatter en binger vektor til
Agrobacterium-medieret transformation, eller hvor tovejspromotoren omfatter
mindst en intron, eller hvor tovejspromotoren omfatter mindst et 5'-ikke-

translateret omréade.

3. Nucleinsyrekonstruktet ifglge krav 1, hvor mindst en af
genekspressionskassetterne omfatter to eller flere gener, der er forbundet via

en translationsomskifter.

4. Nucleinsyrekonstruktet ifglge krav 1, hvor begge
genekspressionskassetterne omfatter to eller flere gener, der er forbundet via
en translationsomskifter, eller hvor begge genekspressionskassette ikke
omfatter et EPSPS-gen eller en paralog.

5. Nucleinsyrekonstruktet ifalge krav 3, hvor translationsomskifteren er valgt fra
gruppen, der bestar af et indre ribosomindgangssted (IRES), et alternativt
splejsningssted, en polynukleotidsekvens, der koder for et 2A-peptid, en
polynukleotidsekvens, der koder for et 2A-lignende peptid, en
polynukleotidsekvens, som koder for en intein, en polynukleotidsekvens, som
koder for et proteasespaltningssted og kombinationer deraf, eller hvor et gen

opstrems for translationsomskifteren ikke omfatter et translationsstopkodon.

6. Nucleinsyrekonstrukt ifglge krav 1, hvilket nucleinsyrekonstrukt tillader
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2

ekspression af mindst fire gener, eller hvilket nucleinsyrekonstrukt muligger
ekspression af mellem tre og tyve gener, og iseer hvor nucleinsyrekonstruktet

muligger ekspression af mellem fire og otte gener.

7. Fremgangsmade til at generere en transgen plante, hvilken fremgangsmade

omfatter at omdanne en plantecelle med nucleinsyrekonstruktet ifglge krav 1.

8. Fremgangsmade til at generere en transgen celle, hvilken fremgangsmade
omfatter at omdanne cellen med nucleinsyrekonstruktet ifalge krav 1.

9. Plantecelle, der omfatter nucleinsyrekonstruktet ifalge krav 1, og isaer hvor

nucleinsyrekonstruktet er stabilt transformeret ind i plantecellen.

10. Transgen plante eller frg, der omfatter nucleinsyrekonstruktet ifglge krav 1.

11. Transgen plante eller frg ifglge krav 10, hvor nucleinsyrekonstruktet er
stabilt transformeret ind i celler af den transgene plante eller frg, eller hvor den
transgene plante er en tokimbladet plante, eller hvor den transgene plante er en

enkimbladet plante.

12. Fremgangsmade til at udtrykke multiple gener i planteceller og/eller veev,
hvilken fremgangsmade omfatter at indfgre i plantecellen og/eller veevet
nucleinsyrekonstruktet ifglge krav 1, og i saer hvor plantencellerne og/eller
veevene er stabilt transformeret med nucleinsyrekonstruktet ifglge krav 1.

13. Binaer vektor til Agrobacterium-medieret transformation, hvilken vektor

omfatter nucleinsyrekonstruktet ifalge krav 1.

14. Anvendelse af en tovejspromotor til fremstilling af transgene planter eller
fra, hvilken tovejspromotor omfatter en nucleotidsekvens, der er valgt fra SEQ
ID NO: 2 eller 3.
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DRAWINGS

SEQ ID NO: 1 (739 nt core promoter)
acagagagaaaggaatatgcttticgtaggaagtgaacgaaaaasgaaatggttaagetcaatacttgcteggatictaaacca
aattgagagagagttccgaattgeegtggtttatcctaaaccgaaccteagateggtitgatigtitogooattigtoacatatata
actggaaaaagacatececeggttigattatgticcanacictaaaccagattgagattatittccgataagcettatacatteetgt
cggetattttcggatatgtitgaatettggataatatcegatecgaaccggtaccegaaacataaatgaaageatacecaatceg
gatatttcaccatatctagateccgacctagaaccegattitttggatcggatccagacatggatgttaccategtettcgattaaa
getaatctggocggttactcttogatttatgtticctetecaatatictagtag tanaccgcaategattatttatgag ttagattget
tcatggettittotottaaaaaggcecagtaactictiggaggeccatittaaaaccaccaaatettaaccctitcaagteticace
taaccaaaaccttecttcecacttgetgtctgtaacacgtggeaggtictcatiggetaataggaaatgeteatacaceategttt
gaggtegotiogteagegatittegatgactaccticttegtcaccaaaccece

Figure 1A

SEQ ID NO: 2 (1226 nt full promoter; gg sequence is added to the native promoter
sequence to introduce a restriction enzyme site)

€ CAT)ggactigaaaacigaatctcicigtttcagacaaaacectectacaaagaataticettttcagacaaaaacccaa
ctaatattctagatcttgaagtgaatcatcatcatcatcaaaccegtaaagatctitctagtgtctacagtgttagttceoctataaa
gttcacagetttttcgaatgaggetegagtatagtggtgatetgaatetagagtticagatggaagacaaaagagatcacetg
gaatgatttagctttgtatetgtgtatacageactattcagacaggaagaagetticgegtegaataatgtttttgatcagetticac
gecacgtaagtagaagaaaacgaaacatcaageagetetaagecggatectitittageceggagetgaaggagatacag
agagaaaggaatatgctttcgtaggaagtgaacgaaadagaaatggttaagetcaatacttgctcggattctaaaccaaattg
agagagagttccgaatigeegtggtitatcctaaaccgaaccteagateggtitgattgtitogootttotoacatatataactg
gaanaagacatcececggtttoattatgttccaaactetaaaccagattgagattatittcegataagettatacattcctgtcgg
gtattticggatatgtitgaatcttggataatatccgatecgaaccggtaccegaaacataaatgaaageatacccaatcggat
atttcaccatatctagatccgacctagaaccegattttttggatcggatccagacatggatgttaccategteticgattaaaggt
aatetggecggttacteticgatitatgtttcctetccaatatictagtagtaaaccgeaatcgattatitatgagttagattggtica
tggetititgtgttaaaaaggceccagtaactictiggaggcecattitaaaaccaccaaatettaaccctticaagtcttcacctaa
ccaagaccttecttccoacttgetgtotgtaacacgtggoaggticteatiggetaataggaaatgetcatacaccategtttga
gotopottostoaageatttteateoctaccttcitegtcaccaaaceccctctaaagtttattaadtctgaggaagacagaga
gtgoptttagetgagcgagtccaaagategaaactttttctcc(ATG >

Figure 1B
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SEQ ID NO: 3 (1226 nt full promoter reverse complement; ¢c sequence is added to
the native promoter sequence to mtroduce a restriction enzyme site)

< CAT)ggagaaaaagtttcgatettiggactcgetcacctaaacccactetetgtottcetcagatitaataaactitagagge
gatitogtoacgaagaaggtagcecatcaaaatecttcaccaacceacctcaaacgatggtotatgageatttcctattagecaatg
agaacctgecacgtgttacagacageaagtggoaaggaaggtittogttaggteaagacttgaaaggottaagattigpte gttt
taaaatgggcctccaagaagttactgggectttttaacacaaaaacccatgaaccaatctaactcataaataatcgartgeggttta
ctactagaatattggagagoadacataaatcgaagagtaaceggccagattacetitaatcgaagacgatggtaacatceatgtc
tggatcegatccaaaaaatcgggttctaggteggatctagatatggtoaaatatccgatigggtatgctitcatttatgtitcgggta
cegpttcggatcgeatattatccaagattcaaacatatccgaaaatacecgacaggaatotataagettatcggaaaataatetea
atctggtitagagtttegaacataatcaaaccgggegatetetttticcagttatatatgtcacaaaceccaaacaatcaaaccgat
cteageticggtttaggataaaccacggeaattcggaactcicictecaatitggtitagaatecgageaagtattgagettaaccatt
tettittegticacticetacgaaageatattectttetctetgtatetecttcacctcegggetaaaaaaggatccggettagag ctge
ttgatgtttegttttctictacttacgtggegtgaaagetgatcaaaaacattaticgacgegaagcttettcctgictgaatagtgoty
tatacacagacacaaagctaaatcattccaggtgarctetttigtettccatetgaaactetagatticagatcaccactatactegag
ccteattegaanaagetgigaacittataggegaactadcactgtagacactagaaagatctitacgggtitgatgatgatgatgat
teacttcaagatctagaatattagtigootititotctgaaaaggaacatictitgtaggaggptttteictgaaacagagagattcag
ttttcaagtec(ATG>

Figure 1C
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Proposed upstream
gone {unknown) BBCP Promator EPSPS paralegA gona

Core Promater

Figure 2A
SEQ ID NO: 4 native genomic sequence of the proposed upstream gene (unknown),
the Brassica bidirectional constitutive promoter (BBCP) provided, and the
downstream EPSPS paralog A gene (4760 nt)

cgacggeccgggcetggttcttcgecagetggatcaaacgagtaagcaagectgtgcaataacecatatagactttget
agettcaaaaaggectgataaaacgeggtectegggteeeecectectgtcacgtacteacgetggtetaggtttee
aaagaaagaagcttccatctitgggtgoatcaagatgagatacttgetectgeagaacttaccaaagttggaatcag
gotttgtagecagageatctagtggatecatatcctttaaageaagaaactgagtgaagaaggtctcagtatcattat
ctgagtctaatgagaaagtetectgetgaaacccactgaacatectetggeatatgtatgactcaaacgeatacttett
gtgaggcctettggegtaageaacaccaggeteaatggactcagetgeagaateaagateceatceegeagettt
catcatgttgatCaacggctttgagaaatcgtgaacagetttagaageagcettcatatgtagattcaaaaagegeaat
ggtcaagtcaggaaactgeaaatcaccggaagattegttagtggacgacattcetcttaacttaagattcttetcgag
cllaagacgliictgatlagelicelegatelictecaacalalgaglgaleleggaglectigliclgaaletcagactg
aaacttettcaccatgacctegtaagtettcaacagactetgetgetetiggateteigeggetagacgagagietitg
geagagacgeacacag gcnggggttgttctctctglaaacatgmcagctcggagagattcttgagttcggagat
cacagecttgteggetteetgaatettgteggggtegtaaggagtgtgageagatigaagetggatgtaageagatt
llagagaagagatgiliccaaagaggtiggagataaglgeticcatagetticagggtlitiggttgatacatlgticeatt
ggtigaggatggacctictggtigtigtigttgtigtigagttgagittctitcaacccacttggtageatactigaaaact
gaatctcictgtttcagacaaaaccetectacaaagaatgttecttticagacaaaaacccaactaatattctagatett
gaagtgaatcatcatcatcatcadaccegtaaagatetttctagtgtctacagtgttagttcccctataaagticacage
tttttcgaatgaggctcgagtatagtggtoatetgaatctagagtticagatggaagacaaaagagatcacctggaat
gatttagetttgtgtetgtgtatacageactaticagacaggaagaagcettcgegtcgaataatgttittgatcagetite
acgecacgtaagtagaagaasacgaaacatcaageagetctaageeggatectttittageeeggaggtgaagea
gatacagagagaaaggaatatgctttcgtaggaagtgaacgaaaaagaaatggttaagetcaatactigeteggat
Ictaaaccaaattgagagagagticcgaattgecgtagtitatcctaaacecgaaccteagategetttgatigtitesoe
tttgigacatatataactgpgaaaaagacatecececggtitgattatgticcaaactetaaaccagattgagattattttcegataa
gcttatacattcotgtcgggtattttcggatatgtttgaatetiggataatatecgatecgaaccggtacecgaaacataaatgaa
ageatacccaatcggatatttcaccatatctagatcegacctagaacecgatttittggateggaiccagacatggatgttace
atcgtcticgattaaaggtaatctggecggttactcticgatttatgtttccietccaatattctagtagtaaacegeaategattatt
tatgagttagattgettcatggatttttotottagaaaggcccagtaacttcttggageccecatittaaaaccaccaaa

Figure 2B
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tettaacectttcaagicttcacctaaccaaaaccttecticecactigetgictgtaacacgtggcaggticteattggctaatag
gaaatgetcatacaccategtttgaggtogotteotoaageartitgatgectaccttcttegteaccaaaccccetetaaagtt
tattaaatetgaggaagacagagagtogetttagetoagceapiccaaagategaaacttitictccaatggegeaagetag
cagaatctgccatggegtecageagaacccatgtgetatetecaatetetccaaatcaaaccacegeaaatetecettetetgt
ctegetgaagacgeaccageageagegtggagettatcagatatettcgcggpegttgaagaagagegegatggtegctaa
accgttetgtaactegtecggttaagattatggcetetgtttccacggeggagaaageticggagattgtecttcaacccatta
gagaaatctegggtotgatcaagetacecggatccaaatetetgteccaaceggatictictictigecgetitatcegag gtite
ctictttetttgtttecttagtottocetitttaacggepteageatoaagaaaggttctgacttigtigtpotittatagggaactac
tgtagttgacaacttgttgagcagtgatgacattaactacatgetigatgegitgaacaagtigggecttagtgtegaacgtgac
agtgagaacaaccglgeggttgtigaaggatgtgocggeataticecagetictitagattctaagggtgatatcgagtigtac
cttgggaatgcaggaacagecatgegtecacttacagetgeagttactgetectggtogcaacgcaaggtaaggtitaagsa
cttattetgttagttagttttgattatittaagaatoggtettgtactgatgctitttagtiggatttgtttaccagttatgtgctigateg
getocctagaatgagoeanagacctataggagatttgpttgtigotcttaageagettggtgctgatgttgaatgtactettget
actaactgtectectgticgtgtcaatgetaatggtepectgeocggatggaaaggtgagittgtaatttcageatitgctatgiga
aaagttgcagceaatetttgttcatcacactgegttagettgacatgattttagettttgtatggtttcttgatigacacattagacatg
tttttgcatttticaggtgaagetttctggatcaatcagtagteaatacttgactgeactgctecatggcageteecttagetettgg
agacgtigagatigagatcattgataaattgattictgticcatatgtigaaatgacattgaagttgatggaacgttitgptotiagt
gccgagcatagtgacagttggoategtitctitgtcaaggocgatcagaaatacaagtaagagttgtttctaaaatcactgaac
ttataattagattgacagaagagteactaaccaaatggtaaaatitgattcaggtcgectegtaatgettacgtagaaggteat
getictagtgetagttatttetiggetggtectgccatiactggteaaaccgtiactptigaagetigteoaacaaccagectge
aggtaacactaagtttataataaaatttgettagttcaatitttttttgtctitctaaggetiggctagtigtgteacttgtgtataacat
atgaagaatctaagtitagtttittttggtogatgaatetcaaagggagatgtgaagttcgetgaggticttgagaaaatgggatgt
aaagtgtcatggacagagaacagtgtgactgtgactggaccatctagagatgottttggaatgagacacttgegtgetgttga
tgtcaacatgaacaaaatgectgatgtagecatgactettgeegttgtageteictttgeagatggeccaaccaceattagaga
tggtaagcacaccctctaattgtitittttaaagattcatagteacttagtictectetcatecattcttitttatcatatatagtggcta
gctggagagtaaaggagacagaaaggatgattgccattigcacagagettaggaaggtaaaacatttitetttcrgtetcgete
tcactctcactetettggttttatptocteagtctaagttaagttctgeataacttitgegtacagettegagctacagtggaagag
ggttcagattattgtetgataactecaccageaaagetgaaaceggeggagattgacacatatgatgaccatagaatgecaa
tggeatteteccttgeagettgtectgatgttceagtgaceatcanagatectggttotaccaggaanactitccctgactactte
caagtecttgaaagtatcacaaagceactaaaaaaacccttittttttaccactgeactaaaaagaccttaaageccatitgietttt
ctttttgatccaattgagatcagtttcctetgtigteactgtaagattacgaaaaacaaagagtattaagattgcttgettgtacett
aaactgttigatgcaatcgttgaatcagttitegecc

Figure 2B continued
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SEQ TID NO: 5 predicted protein sequence of the proposed upstream gene (unknown)
361 a.a.

MLPSGLKETQLNNNNNNQKVHPQPMEQCINQNPEAMEALISNLFGNISSLKSA
YIQLQSAHTPYDPDKIQEADKAVISELKNLSELKHVYRENNPKPVCVSPKDSR
LAAEIQEQQSLLKTYEVMVKKFQSEIQNKDSEITHMLEKIEEANQKRLKLEKN
LKLRGMSSTNESSGDLQFPDLTIALFESTY EAASKAVHDFSKPLINMMKAAG
WDLDSAAESIEPGVAYAKRPHKKYAFESYICQRMFSGFQQETFSLDSDNDTET
FFTQFLALKDMDPLDALATNPDSNFGKFCRSKYLILIHPKMEASFFGNLDQRE
YVIGGGHPRTAFYQAFLKLAKSIWLLHRLAYSF DPAAKNQPGPS

Figure 3A

SEQ ID NO: 6 nucleotide coding sequence of the proposed upstream gene 1083 nt
(unknown) in reverse orientation of corresponding part of SEQ ID NO: 4

atgetaccaagtggetteaaagaaacteaactcaacaacaacaacaacaaccagaagegteeatectcaaccaatggaaca

atgtatcaaccaaaaccetgaagetatggaageacttatetecaacctetitgganacatetetictctaaaatetgettacatee
agcttcaatetgeteacacteettacgacecegacaagaticaggaagec gacaaggcetgteatctecgaactcaagaalot

cteegagetgaaacatgtitacagagagaammacccecaagectgtgtecgtetctccecanagactetegtetagecgeag
agatccaagagcageagagtetgttgaagacttacgaggteatggtgaagaagtttcagtetgagattcagaacaaggactc
cgagatcactcatatgttggagaagatcgaggaagetaatcagaaacgtcttaagetcgagaagaatcttaagttaagagga
atgtcgtecactaacgaatcticcggteatttgeagtticetgactigaccattgegetititgaatctacatatgaagetgetteta
aagctgttcacgatttctcaaageegttgatcaacatgatgaaagctgepegatpooatctigattctgeagetgagtceatty
agectggtettgettacgecaagaggectcacaagaagtatecgtitgagteatacatatgecagaggatgticagtegotit

cagcaggagactttcteattagactcagataatgacactgagaccticticactcagtitettgetitaaaggatatggatecact
agatgctetggetacaaaccetgaticeaacttiggtaagtictgeaggageaagtateteatettgatecacccaaagatgga
agcttetttctitggaaacctagaccagegtgagtacgtgacaggagggegecacccgaggaccgegitttatcaggecttt
ttgaagctageaaagtctatatggttatigcacaggettgcttactegtttgatccagetgegaagaaccageeccgggecgte

g

Figure 3B
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SEQ ID NO: 7 partial sequence of B. nupus EPSPS paralog A gene 1571 nt (same as
SEQ ID NO: 10 of US 2009/0205083)

geageagegt ggagcettate agatatette geggggette angaagageg cgatggtect aaaccgttet
gtaactegte cggttaaget tatggectet gtttccacgg cggagaaage tteggagatt gtgcttcaac
ceattagaga aatctegggt ctgatcaage tacceggate caaatctetg teccaaccgga ttettctict tgeegettta
tecgaggttt gettetttct ttgtitgett agtgttgeet ttttaacgge gteaggatga agaaaggttc tgactttgtt
gtootittat aggeaactac tgtagitgac aacttgttga acagtgatea cattaactac atgettgatg cgtigaacaa
gtteoooctt aatgtggaac gtgacagtga gaacaaccgt gegettetta aaggatgtes cgggatattc
ccagettett tagattctaa gggteatate gagttgtace ttgggaatee aggaacagee atgegtecac
ttacagetge agttactget gelggtggca acgcaaggta aggltaagea cttattetgt tagttagttt tgattattit
aagaatcggt cttgtactga tgettittag tiggetttt ttaccagtta tgtgctigat ggggteccta gaatgagggea
aagacctata ggagatttgg ttgttgetet taagcagett ggtoctgatg ttgaatgtac tettggtact aactgtceto
ctgttegtgt caatgetaat ggtggcctge ceggtggaaa ggtgagttty taatttcage atttgetatg tgaaaagtty
cagcaatctt tgrtcatcac actgegttag cttgacatga ttttagettt tgtatggttt cttgattgac acattagaca
tettittgea tttttcaget gaagetttct ggatcaatca gtagteaata cttgactgea ctgetcatgg cagetecctt
agceteitgga gacgttgaga ttgagateat tgataaattg atttctgtic catatgttga aatgacattg aagttgatgg
aacgtittge tettagtoce gageatagtg acagttggga tegtttettt gtcaaggecg gtecagaaata
caagtaagag ttgtttctaa aatcactgaa cttataatta gattgacaga agagtgacta accaaatggt agaatttgat
tcaggicgee tggtaatget tacgtagaag gtgatgetic tagtgctagt tatttettgg ctegtgcetge cattactggt
gaaacegtta ctgttgaage ttetgpaaca accagectge aggtaacact aagtttataa taaaatttge ttagrtcaat
tettttttgt ctitctaagg cttggctagt tgtgtcactt gtgtgtaaca tatgaagaat ctaagtttag ttttttttgg
tgatgaatcet caaagggaga tgtgaagitc getgagetic ttgagaaaat gggatgtaaa gigtcatgga
cagagaacag tgigactgtg actggaccat ¢

Figure 4A
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SEQ ID NO: 8 full sequence of B. napus EPSPS paralog A gene 2270 nt

atggegcaagcetageagaatetgecatggegtgcageagaacccatgtgetatetccaatetetecaaatcaaaccaccge
aaatctecctictetgtctegetgaagacgeaccageageagegtggagettatcagatatettcgegggegttgaagaaga
gegegatggtoctaaacogtictgtaactegtecggttaaggttatggcctetgtttccacggeggagaaageticggagatt
gtgcttcaacccattagagaaatetegggtetgatcaagetacceggatecaaatetetgtccaaccggatteticttettgecg
ctttatccgaggtttgettctttetitgittgettagtgttgegtitttaacggegtgaggatgaagaaaggttctgactttgttgteot
tttatagggaactactgtagttgacaacttgttgaacagtgatgacattaactacatgettgatgegttgaacaagttggeoctta
atgtggaacgtgacagtgagaacaaccgtgegettgttegaaggatgteecgooatattcccagettctttagatictaagggt
gatatcgagttgtaccttgegaatgcaggaacagecatgegtocacttacagetgcagttactgetgetgetegcaacgcaa
ggtaaggtiaaggacttatictgttagttagttitgattattttaagaateggtcttgtactgatgettittagttggatttgtitaccag
ttatgtectteateggeotocctagaatgagggadagacctataggagatttggtigttgetettaageagettggtgctgatgtt
gaatgtactettggtactaactgtectectgttegtgtcaatgctaatggtegectgeccggtggaaaggteagtitgtaattica
geatttgctatgtgaaaagttgeageaatetttgticatcacactgegttagettgacatgattttagetttigtatg gittettgattg
acacattagacatgtttttgeattiticaggtgaagcetttctggatcaatcagtagteaatacttgactgecactgetcatggeaget
ceettagetettggagacgttgagattgagatcattgataaattgatttetgticcatatgttgaaatgacattgaagttgatggaa
cgttttpotgttagtpccgageatagtgacagtiggeategtitetttgtcaaggecgptcagaadtacaagtaagagtigtitc
taaaatcactgaacttataattagattgacagaagagtgactaaccaaatggtaaaatttgaticaggtegectggtaatgetta
cgtagaaggteatgcttetagtectagttatttcttggetegtecteceattactggtgaaaccegttactettgaagettetegaa
caaccagectgeaggtaacactaagtttataataaaatttgettagttcaattttiittigtetitetaaggctiggetagtigtetea
ctigtgtgtaacatatgaagaatctaagtttagtttitittggtoatgaatctcaaagggagatgtgaagttcgetgaggttcttga
gaaaatggoatetaaagtotcatggacagagaacagtgtgactgtgactggaccatctagagatgcttitggaatgagacac
ttgegtpctgtigatgtcaacatgaacaaaatgectgatgtagecatgactcttgeegttgtagetetetttgeagatggeccaa
ccaccattagagatggtaagcacaccctetaattgtttittttaaagattcatagteacttagticteetetcatecattcttttttate
atatatagtggctagetggagagtaaaggagacagaaaggatgattgecatttgeacagagettaggaaggtaaaacattttt
ctttetgtetegetcteacteteactetettggtittatgtpeteagtetaagttaagttctgeataacttttgegtacagettggaget
acagtggaagagegticagattatigteteataactccaccageaaagetgaaaccggeggagattgacacatatgatgac
catagaatggcaatggeattetecettgeagettgtgeteatgticecagtgaccatcaaagateetggtigtaccaggaaaact
ttcectgactacttcecaagtoctigaaagtatcacaaageactaa

Figure 4B
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SEQ IDNO: 9 protein sequence of B. napus EPSPS paralog A 521 a.a.

MAQASRICHGVQQNPCAISNLSKSNHRKSPFSVSLKTHQQOQRGAYQISSRGLK
KSAMVLNRSVTRPVKVMASVSTAEKASEIVLQPIREISGLIKLPGSKSLSNRILL
LAALSEGTTVVDNLLNSDDINYMLDALNKLGLNVERDSENNRAVVEGCGGIF
PASLDSKGDIELYLGNAGTAMRPLTAAVTAAGGNASYVLDGVPRMRERPIGD
LVVGLKQLGADVECTLGTNCPPVRVNANGGLPGGKVKLSGSISSQYLTALLM
AAPLALGDVEIEIIDKLISVPYVEMTLKIMERFGVSAEHSDSWDRFFVKGGQK
YKSPGNAYVEGDASSASYFLAGAAITGETVIVEGCGTTSLQGDVKFAEVLEK
MGCKVSWTENSVTVTGPSRDAFGMRHLRAVDVNMNKMPDVAMTLAVVAL
FADGPTTIRDVASWRVKETERMIAICTELRKLGATVEEGSDYCVITPPAKLKP
AEIDTYDDHRMAMAFSLAACADVPVTIKDPGCTRKTFPDYFQVLESITKH*

Figurc 4C

SEQ ID NO: 10 coding sequence of B. napus EPSPS paralog A 1566 nt

atggcgeaagetageagaatetgecatggegtgcageagaacceatgtgctatetecaatetctecaaatcaaaccaccge

aaatetecettetetgtetegetgaagacgcaccageageagegtegagettatcagatatettcgeggeeottgaagaapa
gegegatggtoctaaaccgttctgtaactegtcoggtiaaggttatggectetgtitccacggeggagaaagetteggagatt

gtgcttcaacceattagagaaatetegggtctgatcaagetacceggatccaaatctetgtccaaccggattettettcttgceg
ctttatccgagggaactactgtagtigacaacttgttgaacagtgatgacattaactacatgettgatgegtigaacaagttgge
gettaatgtggaacgtgacagtgagaacaaccgtgegettgttgaaggatgtegcgogataticccagettetttagattetaa
gggtoatatcgagttgtacctigggaatgcaggaacagecatgegtecacttacagetgeagttactgetgetgetegcaac

gcaagttatgigcttgatggoptgcctagaatgagggaaagacctataggagattigptigtigotctiaageagetiggtoct
gatgrtgaatetactettggtactaactgtectectgticgtgteaatgctaatggtegcctgcceggtegaaagetgaagcttt

ctggatcaatcagtagtcaatactigactgcactgetcatggeagetoccttagetetiggagacgtigagattgagatcattga
taaattgatttetgticcatatgttgaaatgacattgaagtigatggaacgittiggtettagtgccgageatagtgacagitege

ategttictttgtcaagggoggtcagaaatacaagtegeciggtaatgettacgtagaaggtgatgetictagtgotagttatttc
ttggetggtectgccattactggtgaaaccgttactgttgaaggtigtogaacaaccagectgcagggagatgteaagticge
tgaggttcttgagaaaatgggatgtanagtotcatgracagagaacagtgtgactgtgactggaccatctagagatgctitg
gaatgagacacttgcgtgctgtigatgticaacatgaacaaaatgectgatgtagecatgactetigecgttgtagetetetitge
agatggeecaaccaccattagagatgtgectagetggagagtaaaggagacagaaaggatgattgecatttgecacagage
ttaggaapctiggagetacagtegaagageeticagattatigtgtgataactceaccageaaagetgaaaccggeggaga
ttgacacatatgatgaccatagaatggcaatggcattetecctigeagetigtecteatgticeagtgaccatcaaagateetg

gttgtaccaggaaaactttcectgactacttccaagtcetigaaagtatcacaaageactaa

Figure 4D



DK/EP 2859104 T3

SEQ ID NO: 11 sequence of B. napus EPSPS paralog B gene 2388 nt {same as SEQ
IDNO:; 11 of US 2009/0205083)

atggcgeaag ctageagaat ctgecagaac ccatgtgtta tetecaatcet ctecaaatea aaccaacgea
aategecctt gtetgteteg atgaagacge accagatate ttegtgggee ttgaagaaga gtaacaacgg
ctotgtgatt cgteeggtte ggetaacgge gtetgtttce acggetgaga aatettcgga gattgtgett cageccatta
gagaaatcte gggtetgatc aagetacceg gacccaaate tetgtccaat cgaatectte ttctagecge
tetatecgag gtegatitge ttettictit ctitpttage ttagtpttge gtttttaacg gegtoagatt gaagaaaget
tcacactttg ttgtegotett atagggaace actgtagtte acaacttgtt gaacagtgat gacatcaatt acatgettga
tgcgttgaag aaattgggge ttaatglgea acgtgacagt gagaataace gtgoggttgt tgaaggatgt
ggcgepatat teccagette tttagattce aagagteata tegagttgta cettggeaat getggaacag
ceatgegtec acttaccget geagttactg ctgeaggtegg caacgoaagg taaggttaag gagtotaatt
ttgttagtta gttttgtgtt atgtcaagaa cegatettgt coteatgett ttagtteget ttattttcca gttatattet
tggtgooeoto cctagaatga gggaaaggec tattggagat ttggtigttg gtcttaagea gettgglgct gatgtigaat
gtactettgg aactaactge ceteetgtte gegteaatge taatggteee cticceggty paaaggtpag ttigtaatet
cagcatctac tatgtggaaa gttgeaggaa tttttgtica tcacactgeg tttgetegat atgatggect ttgratgett
tettzattga catattagat atgatttgea tttttcaggt gaagetatet ggttnaatca gtagtcaata. cttgactget
ctgcteatgg cagetecttt agetettgga gacgttgaga tigagatcgt tgataaactg atctetgtie cgtatgttga
aatgacattg aagttgatge aacgttitge tpttagtece gageatagtg acagttgega tegtttettt gtecaagggcs
gtcagaaata caagtaageg tigttictga aatcactgaa cttatagtta gattgacaga agagtgacta accaaatggt
agaatttgat tcaggtegee tggtaatget tacgtagaag gtgatgctte tagtgetagt tatttettgg ctggtgeege
cattactggt gapgactgtta ctgttgaagg ttgtegaaca accagecotge aggtaacact aagtttataa tgaaatttge
ttagttcaat tigtttittt gtctttctaa ggotitgget agttatgtot aacatatgtt agaatctaag cteatitity
ttgttgteat gaatctcaaa gggagatgtg aagticgetg aggttctiga gaaaatggea tgtagagtgt
catggacaga gaacagtgtg actgtgactg gaccatctag agatgetttt ggaatgagac acttgegege
tettoatgte aacatgaaca aaatgeetga tgtagecatg actettgeeg ttgttgctet ctitgeagat ggtecaacea
ccattagaga tggtaagtac tecctctaac catctaattg aggtttttaa gattcatagt cacttagtte tecteteate
caatcgttit atcatatata gtggctaget ggagagtaaa ggagacagaa aggatgattg ccatttgeac
agagettagg aaggtaaaac aattttettt ctgteecget cteactetct tggttttatg tgcteagtet aggttaagtt
ctgeataact titgegtgca gettggaget acagtggaag agggticaga ttattgtgte ataactccac
cagraaagct gaaaccggeg gagattgaca catatgatga tcatagaatg geaatggeat teteecttge
ageltgtget gatgticcag taaccatcaa agalectggt tgecaccagga aaactttcce tgactacttc caggtectig
aaaglalcac aaageaclaa acagacclla aageccallt glettiiell tigalecaa ligggalcag Itlecletgl
tatcactgta agattacgaa aaacaaagag tattaagatt gtttgetigt accttaaact gtttgatgea atcgttgaat
cagtittege ccaaggec

Figure SA
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SEQ ID NO: 12 protein sequence of B. napus EPSPS paralog B 506 a.a.

MAQASRICQNPCVISNLSKSNQRKSPLSVSMKTHQISSWGLKKSNNGSVIRPV
RVTASVSTAEKSSEIVLQPIREISGLIKLPGPKSLSNRILLLAALSEGTTVVDNLL
NSDDINYMLDALKKLGENVERDSENNRAVVEGCGGIFPASLDSKSDIELYLGN
AGTAMRPLTAAVTAAGGNASYILGGVPRMRERPIGDLVVGLKQLGADVECT
LGTNCPPVRVNANGGLPGGKVKLSGXISSQYLTALLMAAPLALGDVEIEIVDK
LISVPYVEMTLKLMERFGVSAEHSDSWDRFFVKGGQKYKSPGNAYVEGDASS
ASYFLAGAAITGETVTVEGCGTTSLQGDVKFAEVLEKMGCKVSWTENSVTVT
GPSRDAFGMRHLRAVDVNMNKMPDVAMTLAVVALFADGPTTIRDVASWRYV
KETERMIAICTELRKLGATVEEGSDYCVITPPAKLKPAEIDTY DDHRMAMAFS
LAACADVPVTIKDPGCTRKTFPDYFQVLESITKH*TD

Figure 5B

SEQ ID NO: 13 coding sequence of B. napus EPSPS paralog B 1670 nt
atggcgeaagetageagaatetgecagaacccatgtgttatetcecaatetctecaaatcaaaccaacgeaaategeectigte
tgtetegatgaagacgeaccagatatettegtggegetigaagaagagtaacaacggceteigteaticgteeggtteggeta
acggegtetgtttccacggotgagaaatettcggagattgtecticageccattagagaaatetegggtetgateaagetace
cggacccaaatctotgteeaategaateetictictageegetctatcegaggpaaccactgtagitgacaactigttgaacag
tgatgacatcaattacatgottgatgegtigaagaaattggggctiaatgtggaacgtgacagtgagaataaccgtgeggtigt
tgaaggatgtgocgogataticccagettctitagattccaagagtgatatcgagttgtaccttgepaatgetggaacagecat
gegtecacttacegetgeagitactgetgcaggiogeaacgeaagttataticiiggiggggtgcctagaatgagggaaagg
cctattggagatttostisttgetettaagcagetiggtactgatgtigaatgtactettggaactaactgeecteetgticgegte
aatgctaatggtgoccttcceggtegaaaggtgaagetatetggtinaatcagtagteaatactigactoctctgetcatggea
getectttagetettggagacgtigagattgagatcgtigataaactgatetctgticegtatgttpaaatgacattgaagtigaty
gaacgttttgetettagtocceagcatagtgacagttgeoategtttetitetcaagegegetcagaaatacaagtegeetget
aatgcttacgtagaaggtgatecttctagtoctagttatitettggetggtecogecattactggteagactgttacigttgaagg
ttgtegaacaaccagectgcagpoagatetgaagttcectgagetictigagaanatggoatgtaaagtetcatggacaga
gaacagtgtgactgtgactgeaccatctagagatgctittggaatgapacactigegegetgttgatgtcaacatgaacaaaa
tgcetgatgtagecatgactettgeegiigttgetctetitgeagatggtecaaccaccattagagatgtggctagetggagagt
aaaggagacagaaaggatgatigecalligeacagageilaggaageliggagelacaglgpaagaggglilcagattatigl
gtgataactccaccagcaaagetgaaaccggcggagattgacacatatgatgatcatagaatggeaatggeattctecctty
cagettgtgetgatgticcagtaaccatcaaagatectggttgcaccaggaaaactticectgactacttccaggtecttgaaa
gtatcacaaagceactaaacagac

Figure 5C



DK/EP 2859104 T3

SEQ ID NQ: 14 sequence of 5. napus EPSPS paralog C gene 2834 nt (same as SEQ
ID NO: 12 of US 2009/0205083)

atggcegeaag ctageagaat ctgecatgge gtgcagaace catgigttat catetecaat ctetccaaat
caaaccaaaa caaatcacct ttetcegtet cgetgaagac geageagtet cgagettett cgtgggoact
aaagaagagt ggaacgatge taaacggtte tgtaattege ccggttaagg taacagette cgtttecacg
geegagaaag cttcagagat tgtgettcaa ccaattagag aaatcteggg tetcattaag ctacecggat
ccaaatctct ctecaategg atectectte ttgetgetet atetgaggta catatacttyg attagtgtta ggectttget
gtgagatttt pgpaactata gacaatitag taagaatita tatattattt ttagaaaatt aaaagectat atatatatat
atttaaaatt ttcaaaaaat tatggaggtt tgagactgaa gaagagttttt tittaattat tattataggg aactactgta
gtggacaact tgttgaacag teatgacate aactacatge ttgatgcgtt gaagaagetg goocttaacg
tggaacgiea cagggtaadc aaccgtgctg tagtigaage atgrggtega atattcecag cttecttaga
ttccaagagt gatattgagt tgtacettgg gaatgecagga acagecatge gteccacicac cgetgeegtt
actgetgeag gtggeaacge aaggtasagg ttaaggagcet tttipttatt gtcaagaaat tgattitgte tttgatgett
ttagtitggt ttgttticta gttatgtoct tgatgggegte cctagaatga gggagagace tataggagat ttggttette
gtettaagea gettggtect gatgttgaat gtactetegg cactaactgt cetectgtte gtgtcaatge taatggtgec
cttoceggtg gaaaggtgat cttgtitgea geagtcettig tteatcacag cettigette acattattac atcttttagt
ttgttgttet gacttgateg atcttaaaaa aaggaatteg gaactggtet gaaagtaatt ageaatettt ctegattect
tgcagggccg togocattac taagtgaaac attagectat taacccccaa atatittgaa aaaaatttag tatatggecc
caaaatagtt tttaagaaat tagaaaaact tttaataaat cgtetacggt ceccattita gagecgacce tgettgtaty
gtttettgag tgagatattt tacatgtttt geattttcag gtgaagettt ctggatcaat cagtagtcaa tacttgactg
cettgeteat ggeagetecet ttagetcttg gagacgtgea gattgagate attgataaac tgatttetgt teeatatgtt
gaaatgacat tgaagttgat ggaacgttit ggtettagte ccgageatag tgatagetgg gategtttet ttgtcaagge
cggteagaag tacaagtaag aattctttaa attaaagaat tagattgaag aaaatgactg attaaccaaa tggeaaaact
gattcaggtc gectggtaat gettatgtag aaggtgatge tictagtget agetacttet tggetggtge tgetattace
getgagaceg tcactgttoa aggttgtoga acaactagee tccaggtagt ttctecacte tgaatcatca aatattatac
tecetecgtt ttgtattaag tgteatttta gettttaaat tttgtetcat taaaagtgte attttacatt ttcaatetat
atattaaata aattttccag titttactaa ticattatat tanataatat agaacagaaa atttaacaat tatcgtaatt
cgtgtecaaa gttgattagt tcaaagttgt gtgtaacatg ttttgaagaa tetaagetea tretettitt attttttitg
tgatgaatce caaagggaga tgtgaaattc gcagaggtac ttgagaaaat gegatgtaaa gtgtcatgea
cagagaacag tgtgactgtg actggaccat ctagagatge tittgeaatg agacacttge gtectgtiga
tgtcaacatg aataaaatgc ccgatgtage catgactett geegttgttg ctetctttge cgatggtceca accaccatca
gagatggtaa agcaaaacce tototitgaa teagegtctt ttaaaagatt catggttgot ttaactctat tigetcaarg
tagiggetag ctggagagtt aaggagacag aaaggatgat agecatetge acagagetic gaaaggtaag
tttcetttte tetcatgete teattctaag ttaategttg cataactttt tgggattttt titttgegtt cagettggay
ctacagtgga agaaggttca gattattgte teataactee accagegaag gtgaaacegg cggagattga
tacgtatgat gateatagaa tggegatgge gtictegett geageatgte ctgatgttce agteaceate aaggateetg
getgeaccag aaagacttte cetgactact tteaagicet tgaaagtate acaaageact aaaaagatca tttoctttga
atccaaatgt gagaatgtet ttettectet ctetgttgee actgtaacat ttattagaag aacaaagtgt gtgtgtttaa
gagtgtottt gettgtaatg aactgagtga gatgeaateg ttgaatcagt tttgggecaa ggge

Figure 6A
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SEQ ID NO: 15 protein sequence of B. napus EPSPS paralog C 516 a.a.

MAQASRICHGVOQNPCVISNLSKSNOQNKSPFSVSLKTQQSRASSWGLKKSGTM
LNGSVIRPVKVTASVSTAEKASEIVLQPIREISGLIKLPGSKSLSNRILLLAALSE
GTTVVDNLLNSDDINYMLDALKKLGLNVERDRVNNRAVVEGCGGIFPASLDS
KSDIELYLGNAGTAMRPLTAAVTAAGGNASY VLDGVPRMRERPIGDLVVGL
KQLGADVECTLGTNCPPVRVNANGGLPGGKVKLSGSISSQYLTALLMAAPLA
LGDVEIEIIDKLISVPY VEMTLKLMERFGVSAEHSDSWDRFFVKGGQKYKSPG
NAYVEGDASSASYFLAGAAITGETVTVEGCGTTSLQGDVKFAEVLEKMGCK
VSWTENSVTVTGPSRDAFGMRHLRAVDVNMNKMPDYAMTLAVVALFADGP
TTIRDVASWRVKETERMIAICTELRKLGATVEEGSDYCVITPPAKVKPAEIDTY
DDHRMAMAFSLAACADVPVTIKDPGCTRKTFPDYFQVLESITKH*

Figure 6B

SEQ ID NO: 16 coding sequence of B. napus EPSPS paralog C 1554 nt

atggcgeaagcetageagaatetgecatggogtgcagaacceatgtgttatcatetecaatetetecaaatcaaaccaaaaca
aatcacctttctecgictegetgaagacgeageagictegagetteticgtggegactaaagaagagtegaacgatgctaaa
cggttetgtaaticgoecggttaaggtaacagettecgtttccacggecgagaaagettcagagattgtecttcaaccaattag
agaaatctcgggtcteattaagetacceggatecaaatetetetecaateggatecteeticttgetgetetatetgagggaact
actgtagtgoacaacttgttgaacagtgatgacatcaactacatgcttgatgcettgaagaagetgpepecttaacgtggraacy
tgacagggtaaacaaccgtgetgtagtigaaggatgtegtggaataticecagettectiagaticcaagagtgatattgagtt
gtaccttggeaatgeaggaacagecatgegtecactcacegetgecgttactgetgeaggtgecaacgeaagttatgtectt
gatggootocctagaatgagggagagacctataggagatitggtigttogtcttaageagettggtgctgatgtigaatgtact
cteggeactaactgteetectgticgtgtcaatgctaatggtgecctteccggteggaaagetgaagettCtggatcaateagt
agtcaatacttgactgectigetcatggeagetectttagetettggagacgtegagattgagateattgataaactgattictgt
tccatatgttgaaatgacattgaagttgatggaacgttttggtettagtocegageatagtgatagetgggategtitettigtea
aggecgetcagaagtacaagtegectggtaatgettatgtagaagetgatectictagtactagetacticttggctggtgete
ctattaccggtgaaaccgtcactgtigaaggttgtegaacaactagectceagggagatgteaaattecgeagaggtacttga
gaaaatggoatgtaaagtptcatggacagagaacagigigactgtgactggaceatctagagatgcttttggaatgagacac
ttgcgtgetgttgatgtcaacatgaataaaatgeccgatgtagecatgactetigeegttgttgetetetitgecgatggtocaac
caccatcagagatgtggctagetggagagttaaggagacagaaaggatgatagecatetgcacagagettcgaaagettg
gagctacagtggaagaagpttcagattattotgtgataactccaccagegaaggtgaaaccggcggeagattgatacgtatg
atgatcatagaatggcgategpegtictegettgcageatgtegctgatgticcagteaccatcaaggatectggetgcaccaga
aagactttccetgactactttcaagtecttgaaagtatcacaaageactaaaaa

Figuire 6C
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SEQ ID NO: 17 sequence of B. napus EPSPS paralog E gene 2958 nt (same as SEQ
ID NO: 14 of US 2009/0205083)

atggegeaag ctageagaat ctgecatgge gtgeagaacce catgtgttat catetccaat ctetccaaat
ccaaccaaaa caaatcacct ttcteegtet cettgaagac geateageet cgagettett cgtggooatt
gaagaagagt ggaacgatge taaacggttc tgtaattcge coggttaagg taacagcette tgtttecacg
tccgagaaag cttcagagat tgtgcttcaa ccaatcagag aaatctcggg teteattaag ctacceggat
ccaaatctct ctecaategg ateetectie ttgeegetet atetgaggta catatacttg cttagtgtta ggecttiget
gtgagatttt pgoaactata gacaatttag taagaattta tatataattt ttttaaadaa aatcagaage ctatatatat
ttaaattttt ccaaaatttt tggagettat aggettatgt tacaccatte tagtctecat ctttcgettt gagactgaag
aattttatit titaaaaaal tattataggg aactactgta gtggacaact tgtigaacag tgatgacate aactacatge
ttgatgegtt gaagaagetg ggecttaacg tggaacgtga cagtgtaaac aaccgtgegg ttgttgaagg
atgeggtgea atattcecag cttccttaga ttccaagagt gatattgagt tgtaccttge gaatgcagga
acagecatge gtecactcac cgetgeagtt acagetgeag gtggcaacge gaggtaaget taacgagttt
tttgttattg tcaagaaatt gatettgigt ttgatgettt tagtitggtt tattitctag tgatgtactt gatggegtoc
ctagaatgag ggaaagacct ataggagatt tggttgttgg tcttaageag ctiggtgetg atgttgagty tactettgge
actaactgte cteetgtteg tetcaatget aatggtegee tteccgptge gaagetgate ttcacattta ctetatgaat
tgtitgcage agtettigtt catcacagee tttgeticac attatttcat ctittagtit gtigttatat tactigateg
atctttaaaa aggaattgge tetggtatea aagtgattag caatetttot cgattecttg cagggeegtg ggeattacta
agtgaaacat tagectatta acceccaaaa ttittgaaaa aaatttagta tatggeccca aaatagtttt taaaaaatta
gaanaacttt taataaateg tétacagtee caaaaatett agagecggee ctgettgtat ggtttctega ttgatatatt
agactatgtt ttgaattttc aggtgaaget tcctggateg atcagtagtc agtacttgac tgecctecte atggcagete
ctttagetet tggagacglg gagattgaga tcattgataa actgatatct gttccatatg ttgaaatgac attgaagrtg
atggagcptt ttgptgttag tgccgageat agtgataget ggeategtit ctitgtcaag ggeggtcaga
aatacaagta atgagttctt ttaagttgag agttagattg aagaatgaat gactgattaa ccaaatggea aaactgatic
aggtcgectg gtaatgetta tgtagaaget gatectteta gtgetageta cttettgget ggtoctecca ttactggtoa
aactgttact gtcgaagett gtggaacaac tagectecag gtagtttate cactetgaat catcaaatat tatactecct
cegttttatg ttaagtetea tlagetttta aattttotit cattaaaagt gteattttac attttcaatg catatattaa
ataaattttc cagtttttac taattcatta attagcaaaa tcaaacaaaa attatattaa ataatgtaaa attcgtaatt
tgtetecaaa taccttaaac citatgaaac ggaaacetta tgaaacagag peagtactaa ttttataata aaatttgatt
agttcaaagt tgtgtataac atgttetgta agaatctaag ctcattetet tittattttt tgtgatgaat cccaaaggga
gatgtgaaat tcgcagaggt tcttgagaaa atggeateta aggtgteatg gacagagaac agtgtgactg
lgactggace altcaagagal getlitggaa lgaggcactl geglgetglt gatgleaaca (gaacaaaat
geetgatgta gecatgacte tageegttgt tgctetettt gecgatggte caaccaccat cagagatggt
agageaaaac cetetetttg aatcagegtg ttttaaaaga ttcatggtts cttaaactct atttggteaa tgtagtgect
agetggagag

Figure TA
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ltaaggagac agagaggalg altgeealll geacagagel lagaaaggla aglilectit etetealge teteteatle
gaagttaate gttgeataac titttgeggt titttitttt gegttcaget tggagetaca gtggaagaag gticagatta
ttgtoteata actceaccag caaaggtgaa accggeggag attgatacgt atgatgatea tagaatgges
atggegttet cgettgeage ttgtgctgat gttccagtea ceatcaagga teetggetge accaggaaga
ctttecetga ctacttceaa gicetigaaa gtatcacaaa geattaaaag acccttteet ctgatccaaa tgtgagaate
tettocttie tettigttge caccgtaaca tttattagaa gaacaaagty tgtgtgttaa gagtgtettt gotigtaatg
aactgagtga gatgcaatcg ttgaatcagt titggece

Figure 7A — continued
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SEQ ID NO: 18 protein sequence of B. napus EPSPS paralog E 515 a.a.

MAQSSRICHGVQNPCVISNLSKSNONKSPFSVSLKTHQPRASSWGLKKSGTM
LNGSVIRPVKVTASVSTSEKASEIVLQPIREISGLIKLPGSKSLSNRILLLAALSE
GTTVVDNLLNSDDINYMLDALKKLGLNVERDSVNNRAVVEGCGGIFPASLDS
KSDIELYLGNAGTAMRPLTAAVTAAGGNASY VLDGVPRMRERPIGDLVVGL
KQLGADVECTLGTNCPPVRVNANGGLPGGKVKLSGSISSQYLTALLMAAPLA
LGDVEIEIDKLISVPYVEMTLKLMERFGVSAEHSDSWDRFFVKGGQKYKSPG
NAYVEGDASSASYFLAGAAITGETVTVEGCGTTSLQGDVKFAEVLEKMGCK
VSWTENSVTVTGPSRDAFGMRHLRAVDVNMNKMPDVAMTLAVVALFADGP
TTIRDVASWRVKETERMIAICTELRKLGATVEEGSDYCVITPPAKVKPAFEIDTY
DDHRMAMAFSLAACADVPVTIKDPGCTRKTFPDYFQVLESITK

Figurc 7B

SEQ ID NO: 19 coding sequence of B. napus EPSPS paralog E 1547 nt

atggcgeaatctageagaatetgecatggegtgcagaacceatgtgttateatctccaatetetecaaatccaaccaaaacaa
atcacetttctecgtetecttgaagacgeatcagectegagetteticgtggpratigaagaagagtgeaaceatgctagacy
gttctgtaattcgeccggttaaggtaacagettetgtttecacgtccgagaaageticagagatigtgcttcaaccaatcagag

aaatctcgggtcteattaagetacceggatccaaatctetetccaateggatectectictigecgetetatctgagggaactac
tgtagtggacaactigttgaacagtgatgacatcaactacatgettgatgcgttgaagaagetggegcttaacgtggaacgte
acagtgtaaacaaccgtgeggttgttgaaggatecgetegaatatteccagettecttagattccaagagteatattgagtiat
accttgggaatgeaggaacagecatgegtecactcaccgetgeagttacagetgeaggtgecaacgegagttatgtacttg
atgggetocctagaatgagggaaagacetataggagatitggtigttggotettaageagettggtgetgatgtigagigtacte
ttggcactaactgtectectgttcgtgtcaatgetaatgetagccticecggtegaaaggigaagetttetggatcgateagta

gtcagtactteactgcectecteatggeagetectttagetetigeagacgtesagatteacatcattgataaactgatatotgtt
ceatatgitgdaatgacattgaagttgatgsagegttttgetottagtgcegageatagtgatagetggpategtitetttgicaa
ggocggtcagaaatacaagtegectggtaatgettatgtagaaggtgatectictagtgetagetacttettggetggtgctge
cattactggtgaaactgttactgtcgaaggttgtggaacaactagectccagggagatgtgaaattcgeagagettettgaga
aaatgggatgtaaagtetcatgeacagagaacagtetoactgteactgeaccatcaagagatgcttttggaatgagecactt
gegtgetgtigatgicaacatgaacaaaatgoctgatgtagecatgactctageogttgtigetetetiigecgatggtecaace
accatcagagatgtggctagetggagagttaaggagacagagaggatgatigecatttgcacagagettagaaagettgga
gctacagtggaagaaggttcagatiatigtptgataacicecaceageaaaggigaaaceggeggagatigatacgtatgate
atcatagaatggegatggegtictegettgcagettgtgetgatgticcagtcaccatcaaggatectggetgeaccaggaag
acttteeetgactacttccaagtectigaaagtatcacaaagea

Figure 7C
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SEQ ID NQ: 20: 4888 nt sequence from pDAB100331 comprising Atu ORF24 3’
UTR (underlined) + Nt OSM 3’UTR (double underlined) + GUS coding sequence
(z'talz'c) + the BBCP promotcr (bold; oppositc oricntation) + GFP coding scquence

gagcataatttttattaatgractaaattactgttttgttaaatgcaattttgcttictcgggattitaatatcaaaatctatttagaaata
cacaatattitottocaggcttoctogacaatcgatetoctatcataaaaattacaaaaaaattttatttecctcaattatittagpa
ttggtattaagoacgcttaaattatitotcgpgotcactacgcatcattgteattgagaagatcagegatacgaaatattcgtagta
ctatcgcgataatttattigaaaattcatatgaaaagcaaacgttacatgaattgateasacaatacaasagacagatasageca
cgcacatttaggatattggecgagattactgaataticagtaagatcacgeaatitetgacaggagcatgicticaaticagee
aaatggcag’gtgaaatactcaaaccgccccatatgcaggagcggatcattcattOtttgtttcrgttecctttgccaacatggg
agtecaagetttgotoacctcgaggottaaga 4 3

attattgatctatataacatcaa acaaaaatacatat t. actcttattca' tctta tttattaca, caaa atcat actt
atcacttcaaacaaagtacgtaactatagaaacgagteaaatagattgtettacactaacgtgtcgatagaataatttgaccaaa
aggtoatcttattacagaaatagecactgageteggtageaaticeegaggetgtagecgacgatggtgcgecaggagagt
tettpaticattgitrgectcecigoetgeggtitttcacegaagttcatgecagiccageglittigeageagaadageegeey
acticggtttgeggtegegagtgaagateccttictigitaccgceadegegeaatatgecttgegaggtegeaaaategg
cgaaattcecatacclgticacegacgacggegetgacgegatcaaagacgeggtgatacatatecagecatgeacact
gatactcttcactecacargteggrgtacatigagigeageceggetaacgtatccacgeegtattcggtgutgataatcy
getgatgeagtttctectgecaggecagaagttcttiticcagtacctictetgecgtifecaaatcgeegetttggacatace
alcegtaataacggticaggeacageacalcaaagagategetgalgglatcggigigagegtcgcagaacattacatt
gacgcaggigaicggacgeglcggglcgagiitacgegrigericegeeaglggegegaaataticeegigeacctigeg
gacggglatceggiicgiiggeaatactecacaieaccacgeugggigglititgicacgegetatcageictttaatcgee
igtaagigegctigetgagtiiceceegitgacigectettcgetgtacagtictiteggetigtigecegcticgamaccaaige
clagagaguggltaaggeegacageageagtttcateantcaccdacgatgecatglicatetgeccugtegageaterct
teageglaagggtaatgcgaggtacegtaggagtiggccceaatccagtecattaatgegtggtcgtgcaccatcaged
cgtiategaalcectitgecacgeaagtecgeateticatgacgaccaaagecagtaaagtagaacggiitgtggtiaalca
geaactgticgecctteactgecdetgaccggatgeegacgegaageggetagatatedeactatgtctggotittggcty
tgacgeacagttcatagagataaccttcacccggltgecagaggrgeggaticaccactigeaaagteecgetagtgect
fgteeagligeaaccacctgtigatcegeatcacgeagticaacgeigacaicaccanggecaccaccigeeagicaac
agacgcgtggttacagictigegegacargegicaceacggrgaraicgtecdcccaggrgieggegggigltagage
attacgetgegarggaticeggeatagtiaaagaaatcatggaagiaagactgctttiictigeegttifegteggtaatcac
caticecggegggalagicigecagiicagitcgliglicaca

Figure 9
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caadcgglgatacglacactilicecggeaataacatacggegigacalcggeticanalggoglatagecgeeclgal
gctecatcacticcigattatigaceeacacttigeegtaatgagtgaccgeategaaacgeageacgatacgetggect
geceaacctiteggtataaagacticgegcetgataccagacgtigeecgeataatiacgaatatcigeateggegaacty
ategttaaaactgectggeacageaattgeceggetitettgtaacgegetitececaccaacgetgateaattecaca gttt
cgegatccagactgaatgeccacaggeegtegagtittitgatticacgggiggggtticiacaggacggaccatggag
aaaaagtttcgatetttggactegeteacctaaacccactetetgtettccteagatttaataaactttagagggogttt
ggtgacgaagaaggtagecatcaaaatecttcaccaacceacetcaaacgatggtetatgageatttectattagee
aatgagaacctgecacgtgttacagacageaagtgggaaggaaggttitggttaggtgaagacttgaaagggttaa
gatttggtggttttaaaatgggectecaagaagitactgggectttttaacacaaaaacecatgaaccaatctaacte
ataaataatcgattgeggtttactactagaatattggagaggaaacataaategaagagtaaccggecagattacet
ttaatcgaagacgatggtaacatecatgtetggatecgatecaaaaaategggtictaggteggatctagatatggts
aaatatcegattgggtatgctttcatttatgtttcgggtaceggticggateggatattatccaagattcaaacatatee
gaaaatacccgacaggaatgtataagcttatcggaaaataatetcaatetggtttagagtttggaacataatcaaac
cgggggatgtetttttccagttatatatgteacaaaccecaaacaatcaaaccgatctgaggttcggtttaggataaa
ceacggeaatteggaactetetetcaatttggtitagaatecgageaagtattgagettaac catttetttttegttcact
tectacgaaagceatattectttetetetgtatetecticaccteegggetaaaaaaggateeggettagagetgettgat
gtttegtettettctacttacgtggcgtgaaagetgatcaaaaacattattegacgegaagettettectgtctgaatagt
getgtatacacagacacaaagetaaatcattccaggtgatetettttgtettccatetgaaactctagattcagateac
cactatactegagectcattegaaaaagetgtgaactttataggggaactaacactgtagacactagaaagatettt
acgggtttgatgatgatgatgattcacttcaagatetagaatattagttgogtttttgtetgaaaaggaacattetttgt
aggagggttitgtetgaaacagagagaticagtittcaagtecarggagtcegatgagagiggrcteccagetaigea
gatigaaigecagaatcaciggeactitgaacggigltgagitigaaciggtgggoaggiggecgaagggacacclgadca
ugggaggalgacaadcaagatgaugiecaccadaggtgeattgaccticicteegialcticicagecatgteatggatt
acgguiictareqeliiggeacclalcegagiggetaigagaatecctiicticargeeatcaacaatggaggiiacaccaa
cacacgaatigagaagratgaagaigglggagigeiceacglciceticicitaccgttacgaggeigggagggicatag
gugdcticaqagigarggeaactgeetitceagaagaticagteatettcacagacdagaieatiagatecuatgedact
grrgageatetticacccaarggeagacaatgacctegatgggreaticacdagadecticiCctgegtgatggagecta
clatagcictgiigtggactcacacatgeacticaaaagigccaticatectageatetigeagaalggiggaccealgitt
gectitcgaagggrggaagagegatcacteaaacaccgaacttggeatagitgagtaccageatgecttcaagactectg

glaatgcatoacglialltatoagatoge
geecscagactagoatagatialegcacacaglatealclalgiiactagaleg

Figure 9 - continued
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SEQ ID NQO: 21: 4888 nt sequenee from pDAB 100333 comprising Atu ORF24 3’
UTR (underlined) + Nt OSM 3’UTR (double underlined) + GUS coding sequence
(italic) + the BBCP promoter (bold) + GFP coding sequence (7talic) + Nos 3" U'T'R

gagcataatttitattaatgtactaaattactgtittgttaaatgcaattttgcttictcgggattttaatatcaaaatetatttagaaata
cacaatattttottocaggocttoctogacaatcgatetoctatcataaaaattacaaaaaaattttatttegcctcaattatittagpa
ttggtattaagoacecttaaattatitotcgpotcactacgeatcattgteattgagaagatcagegatacgaaatattegtagta
ctatcgegataatttattigaaaattcatatgaaaagcaaacgttacatgaattgateasacaatacasagacagataaageca
cgcacatttaggatattooecgagattactoaatatigagtaapatcacgoaatttcteacaggageatgteticaaticagee
caaatggeagttoaaatactcaaaccgecccatatgcageageggateatteatigtttatttegttocctiteccaacargey
agtccaagetttgeteacctecgaggcttaagactttactaaaacticanaagaaaaacaatataaaaacgataatccaaatge
attattgatctatataacatcaagacaaaaatacatatgtgactettaticaggtettagpetitattacagcaaagateatgactte
atcacttcaaacaaagticgtaactatagaaacgagtcaaatagattgtettacactaacgtgtcgatagaataatitgaccaaa
aggtoatcttattacagaaatagecactgageteggtageaaticcegaggetgtagecgacgatggtgcgecaggagagt
tettgaticatigtitgectcectgergeggtittitcacegaagttcatgecagiccageglittigeageagaadaagecgeeyg
acticggittgeggtegegagteaagateccttictigitaccgeeadegegeaatatgecttgegaggtegeaaaategg
cgaaatteecatacctgitcacegacgacggegetgacgegatcaaagacgeggtgatacatatccagecatgeacact
gatactetteactecacatgteggtgtacatigagtgeageccggctaqacgtatecacgecgtattcggtgatgataateg
getgatgeagtttctectgecaggecagaagtictitttccagtacctictctgeegtifecaaatcgeegetttggacatace
atcegtaataacggticaggeacageacatcaaagagatcgtgalggltatcgglgtedgegtcgcagadcattacatt
gacgeaggigalcggacgeglcggglegagiitacgegtigeticegeeagiggegegaaataticeegigeacctigeg
gacgggiaiceggticgtiggeaalactccacatcaccacgeugggigglitiigicacgegetaicagceictitaaicgec
igtaagigegcetigetgagtiiceeegitgacigectettcgetgtacagtictitcggetigtigecegcticgawaccaaige
claqagagaggtiaaggeegacageageagtttcateaatcaccacgatgecatgitcatetgeceagtegageatoict
feagegtaagggtaatgegaggtacggtaggagiiggecccaatecagtecattaatgegiggtegigéaccateagea
cgtiatcgaatectitgecacgeaagteegeatcticatgacgaccaaagecagtaaagtagaacgglitgtggtiaatca
geaactgticgeccticactgecdetgaccggatgeegaegcgaageggetagatatedeactctgtctggettitggety
tgacgeacagttcatagagataaccticacceggtigecagaggtgeggaticaccacttgeaaagtcecgetagigect
fgtceagtigeaaccaccigtigatcegeatcacgeagticaacgeigacatcacecattggeeaceaccigeragicaac
agacgcegtggttacagientgegegacargegicaceacggigaraicgtecdcccaggrgricggegrggigtagage
attacgetgegarggaticeggeatagtiaaagaaatcatggaagiaagactgcttttictigeegttifegteggtaatcac
cattcceggegggdatagicrgecagneagregngiicaca

Figure 10
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caaucgglgatacglacactilicecggeaalaacatacggegigacaleggelicaualggoeglatagecgeeclgal
gctecateacttecigattatigaceeacacttigecgtaatgagigaccgeategaaacgeageacgatacgetggect
geccaacctttcggiataqagacttcgegcetgataccagacgitgecegeataattacgaaitatetgeatcggegaacts
atcgtiaaaactgectggeacageaattgeceggetitettgtaacgegetttcecaccaacgetgateaaticeacagtitt
cgegatccagactgaatgeccacaggeegtegagltitiitgatticacgggliggggttictacaggacggaccatggac
ttgaaaactgaatctctetgtttcagacaaaaccctectacaaagaatgttecttttcagacaaaaacecaactaatat
tetagatettgaagtgaateateateateateaaaccegtaaagatettictagtgtetacagtgttagtteecctataa
agttcacagetttttcgaatgaggctegagtatagtggtgatetgaatetagagtttcagatggaagacaaaagaga
teacctggaatgatttagetttgtgtetgtgtatacageactattcagacaggaagaagettegegtegaataatgtect
tgatcagetttcacgecacgtaagtagaagaaaacgaaacatcaageagetctaageeggateettttttagecegg
aggtgaaggagatacagagagaaaggaatatgetttcgtaggaagtgaacgaaaaagaaatggttaagetcaat
actigetcggattetaaaccaaattgagagagagttecgaattgecgtggtttatectaaaccgaacctcagateggt
ttgattgtttgggotttgteacatatataactggaaaaagacatececcggtttgattatgttccaaactctaaaccag
attgagattattttccgataagcttatacattectgtegggtattttcggatatgtttgaatettggataatatecgatec
gaaccggtaccegaaacataaatgaaageatacccaatcggatatticaccatatctagateegacctagaaceeg
attttttggateggatecagacatggatgttaccategtettegattaaaggtaateiggecggttactettcgatitatg
tticctetecaatattetagtagtaaacegeaategattatttatgagttagattggticatggotititgtottaaaaag
geccagtaacttettggaggeecattttaaaaccaceaaatettaacectttcaagtettcacctaaccaaaaccttee
ttcceacttgetgtetgtaacacgtggcaggtteteattggetaataggaaatgeteatacaccategtttgaggtesg
ttggtgaaggattttgatggctacettettcgtecaceaaaceceetetaaagtttattaaatctgaggaagacagaga
gtggotttaggtgagegagtccaaagategaaacttttictecarggagtecgaigagagtggicteeccagetatggag
AHRGAAIZCALAAICACIZECACZAACeISHGULSILUACtgSIgeougerggcgaagegacacctgaacad
gggaggalgacagacaagatgaagiccaccaaaggtgeattgacctictcteccglatctictcageeatgicalgggtia
cggtitctateacttiggedcctatecgagiggetatgagaateectiteticatgecatcaacaatggaggriacdccaac
acacgaattgagaagtatgaagatggiggagtgctecacgictecticictiaccgttacgaggetgggagggicatugg
agacticaaagtgatgggaactgeclttccagaagaticagicatelicacagacaagalcatiagatecaatgeaactg
ttgagearcticacecaatgggagacaatgaccrggatgggteaticacaggaacciictetctgegtgatggaggctact
atageteightglggacicacacalgeacticaaaagtgeeaticatectagealetigeagaalgglggacccatgtitge
cltteguagggtegaagaggatcacteadacacegaactiggeatagiigagtaccageatgecticaagactectgat

cgegsanactageatanatiategcgcacastgteatclalgitaciagates

Figure 10 - continued
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SEQ ID NQ: 22 alternative BBCP sequence 739 nt

acagagagaaagtaatatgctttagtgcgaagtgaacgasaaagaaatggttaagercaatacttacteggattctaaaccaa
attgagagataattccgacttgcegtggtttatcgtaaaccgaaccteagatcggtataattgtttggtototetoacatatataa
ctggaaaaagacateccgeggtttecattargttccaaactctaaacgagattgagattattttcggataagettatacatteetge
cgggtattttcgtatatgtetgattcgtggataatatccgatecgaaccggtaccegaatcataactgaaagceatacccaatec
gatagttcaccagetctagatcggaccgagaacccgattitttggataggatcecagacttggaggtcaccategtettcgatta
aagpaaatctgetegettactcetepatttctgtttcetetceaatattccagtapgtaaacegegatcaattatitatgagttopatt
ggttcatgggtttttgtcgtaaaaaggcccactatcttcttggaggcccattttaaaaccaccaaatcttaaccctttcaagtcttc
acctaaccaaaaccticctacceacttgctgtctgtageacgeggcaggticteattggetaataggaaatgeteatacaccat
cgtitgagptespetigpttaaggatittgatggctaceticticgtcaccaaccece

SEQ 1D NO: 23 alternative BBCP sequence 739 nt

acagagagaaaggaatatgctticgtaggaagtgaacgaaaaagacatggttaagetcaatacatgetgggattctaaacca
aattgagagagagttccgaattgecgtggtitatcctaaaccggacctegaateggtitgattgtitggeatttgtoacaaatet
aactggaaaaagacateccccggtttgattatgttccaaactctgaaccagatigagagtattttecgataagettatacattect
gteggotattttgggatatttttgaatettggataatatccgatcegaaccggtecccgagacttaaatgaaageataccaacte
geattttecaccatatctagatcegtectagaacacgattitttggateggatccagacaaggatgtaaccatcticticgattaa
aggtaatctgaccggttactetccgatttacgtttectetegaatattctCgtagtaaaccgeaate gattattgatgagttagatt
gettcatgggtetttgtettaaaaagecccagtaacttcttggagecccaatttaaaaccacaaaatettaaccatttcaagtett
aaccaaageataaccttcettecccactigetgtttgtaacacgtgtcaggtecteatggagtaataggaaatgcteatacacea
tegtttgagoageettooteaacgatittgatggctacettettcgtcaccaaaccee

Figure 11A
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SEQ ID NO: 24 alternative BBCP sequence 739 nt

acagagagaaaggaatatgetttogtaggaagegagegaaaaagaaatggitaagetetatagttgeteggattotaaacea
aattgagagagteticegtattgccgtggtttattctansaccgaacctecagateggtttgarttgtttgpgotttgtecacatatetaa
ctggaaaaagacatgecceggtttgattaggtictaaactettaacgagatigagattattgtcegataagettatacattecttte
gagtattttcggatttatttgaatettggataatatecgatocgaaccggaacceggaaaataaatgaaageatacccaategg
atacttcaccatatctagatcceccctagaaccegattttctggetcggatecagacatggatgtaatcatcgteticgattaaat
gtaatetggetgettactettegatttatgticectttccaatattetaategtaaacc geaate gattate tatgagttapattgett

catggetttitgtgttaaataggeccagtaactgettggagocceattttagaaccaccaaatcttaaceettcacttcttcacet
aaccaaaaccttecttecaacttgetgtetgtaacacgtggeaggtictcagtggcaaatgggaaatgatcatacaccagegt
ttgaggtgaottpetoaageattttgatgoctacetgeticgteaccatacece

SEQ ID NO: 25 alternative BBCP sequéence 739 nt

acagagaaaaaggaatatgetticgcaggaagigaacgaaaaagaaagggttaagetcactacttgetegtttctaaacea
aattgagagagagttccgaattgccgtogtttetccgaaaccgaageteagatcggtitgctigttigggottigtgacatatat
atctggaaaaagagatcecceggttggattatgticeaaactetaaaccagattgagattatittccgataageteatacattect
gtegtgtatgtteggatatgtttgaatettggataatatcegatccgaaccggttceccgaaacataaataaaageatacccaate
ggatatttcaccatgtcgagatcaggectagaaccegatgttatggategaatccagacatggattttgecategtettcgatte
aatgtaatctgpgccggttactcttcgatttatgtttcctetecaatetactagtagcaaaccgegatcgatggtttatgagttagatt
gottcgtgoottattetettaaacaggeccagtaacttcttggaggcccattgtaaaaccaccaaatcttaacccattcaagict
teccetaaccaaaaccticegicecactigetgacggtaacacgiggeaggtittcattggctaatagtagatgetcatacace
atcgtttgagptgeottootoaapgeatictgatgecetaccticticgtcaccaaaccee

Figure 11B
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SEQ ID NO: 26 Paralog A 3" Untranslated Region (UTR)
agagacccttttittttaccactgeactadaaagaccttanageecatttgtetttictitttgatceaattgagatcagttectetgt
tgtcactgtaagattacgaaaaacaaagagtattaagattgetigettgtaocttanactgttigatgeaategttgaatcagtitt
&g

SEQ ID'NQ: 27 Paralog A Intron 1 (57 <3")
ag/gtttgcttetitctttgtitgettagtgttgcetitttaacggegtgaggatgaagaaaggtictgactitgttgtgottitatag/
44

SEQ ID NO: 28 Paralog A Intron 2 (5* - 3)
ag/gtaaggttaaggactiatictgttagttagtttigattattttaagaateggtettgtactgatgcttittagttggetttetitace
ag/it

SEQ ID NO: 29 Paralog A Intron 3 (5* - 3%)
ga/gtitgtaatttcageatttgetatgteaaaagttgeageaatettigticatcacactgegttagettgacatgattttagetitt
gtatggtttcttgattpacacattagacatgtttttecatttitcaggtga/ag

SEQ ID NO: 30 Paralog A Intron 4 (5" — 37)
aa/gtaagagttetttctaaaatcactgaacttataattagatteacagaagagteactaaccaaatggtaaaatttgattcag/g
t

SEQ ID NO: 31 Paralog A Intron 5 (5" —37)
ag/gtaacactaagtttataataaaatttgcttagttcaatttttttttptcttictaaggcttggctagttetetcacttgtg tetaaca
tatpaagaatctaagtttagttitttttggtatgaatetcaaag/gy

SEQ ID NO: 32 Paralog A Intron 6 (5" - 37)
tg/gtaagcacaccctctaattpttttttttaaagattcatagtcactiagttetecteteatecattctitittatcatatatag/ty

SEQ ID NO: 33 Paralog A Intron 7 (5™ - 37)
aggtaaaacatttttetttctgtetegeteteacteteactetettggttttatgtectcagtetaagttaagttctgcataacttttgeg

tacagcet

Figure 14
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