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PLANT REGULATORY ELEMENTS AND
USES THEREOF

REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. provi-
sional application No. 61/467,875 filed Mar. 25, 2011 which
is herein incorporated by reference in its entirety.

INCORPORATION OF SEQUENCE LISTING

[0002] The sequence listing that is contained in the file
named “MONS282US_seq.txt”, which is 347 KB (as mea-
sured in Microsoft Windows®) and was created on Mar. 21,
2012, is filed herewith by electronic submission and is incor-
porated by reference herein.

FIELD OF THE INVENTION

[0003] The invention relates to the field of plant molecular
biology and plant genetic engineering, and DNA molecules
useful for modulating gene expression in plants.

BACKGROUND

[0004] Regulatory elements are genetic elements that regu-
late gene activity by modulating the transcription of an oper-
ably linked transcribable polynucleotide molecule. Such ele-
ments include promoters, leaders, introns, and 3' untranslated
regions and are useful in the field of plant molecular biology
and plant genetic engineering.

SUMMARY OF THE INVENTION

[0005] The present invention provides novel gene regula-
tory elements for use in plants. The present invention also
provides DNA constructs comprising the regulatory ele-
ments. The present invention also provides transgenic plant
cells, plants, and seeds comprising the regulatory elements.
The sequences may be provided operably linked to a tran-
scribable polynucleotide molecule. In one embodiment, the
transcribable polynucleotide molecule may be heterologous
with respect to a regulatory sequence provided herein. A
regulatory element sequence provided by the invention thus
may, in particular embodiments, be defined as operably
linked to a heterologous transcribable polynucleotide mol-
ecule. The present invention also provides methods of making
and using the regulatory elements, the DNA constructs com-
prising the regulatory elements, and the transgenic plant cells,
plants, and seeds comprising the regulatory elements oper-
ably linked to a transcribable polynucleotide molecule.

[0006] Thus, in one aspect, the present invention provides a
DNA molecule comprising a DNA sequence selected from
the group consisting of: a) a sequence with at least about 85
percent sequence identity to any of SEQ ID NOs: 1-158 and
180-183; b) a sequence comprising any of SEQ ID NOs:
1-158 and 180-183; and ¢) a fragment of any of SEQ ID NOs:
1-158 and 180-183, wherein the fragment has gene-regula-
tory activity; wherein the sequence is operably linked to a
heterologous transcribable polynucleotide molecule. In spe-
cific embodiments, the DNA molecule comprises at least
about 90 percent, at least about 95 percent, at least about 98
percent, or at least about 99 percent sequence identity to the
DNA sequence of any of SEQ ID NOs: 1-158 and 180-183. In
certain embodiments of the DNA molecule, the DNA
sequence comprises a regulatory element. In some embodi-
ments the regulatory element comprises a promoter. In par-
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ticular embodiments, the heterologous transcribable poly-
nucleotide molecule comprises a gene of agronomic interest,
such as a gene capable of providing herbicide resistance in
plants, or a gene capable of providing plant pest resistance in
plants.

[0007] The invention also provides a transgenic plant cell
comprising a heterologous DNA construct provided by the
invention, including a sequence of any of SEQ ID NOs: 1-158
and 180-183, or a fragment or variant thereof, wherein said
sequence is operably linked to a heterologous transcribable
polynucleotide molecule. In certain embodiments, the trans-
genic plant cell is a monocotyledonous plant cell. In other
embodiments, the transgenic plant cell is a dicotyledonous
plant cell.

[0008] Further provided by the invention is a transgenic
plant, or part thereof, comprising a DNA molecule as pro-
vided herein, including a DNA sequence selected from the
group consisting of: a) a sequence with at least 85 percent
sequence identity to any of SEQ ID NOs: 1-158 and 180-183;
b) a sequence comprising any of SEQ ID NOs: 1-158 and
180-183; and ¢) a fragment of any of SEQ ID NOs: 1-158 and
180-183, wherein the fragment has gene-regulatory activity;
wherein the sequence is operably linked to a heterologous
transcribable polynucleotide molecule. In specific embodi-
ments, the transgenic plant may be a progeny plant of any
generation that comprises the DNA molecule, relative to a
starting transgenic plant comprising the DNA molecule. Still
further provided is a transgenic seed comprising a DNA mol-
ecule according to the invention.

[0009] In yet another aspect, the invention provides a
method of producing a commodity product comprising
obtaining a transgenic plant or part thereof according to the
invention and producing the commodity product therefrom.
In one embodiment, a commodity product of the invention is
protein concentrate, protein isolate, grain, starch, seeds, meal,
flour, biomass, or seed oil. In another aspect, the invention
provides a commodity produced using the above method. For
instance, in one embodiment the invention provides a com-
modity product comprising a DNA molecule as provided
herein, including a DNA sequence selected from the group
consisting of: a) a sequence with at least 85 percent sequence
identity to any of SEQ ID NOs: 1-158 and 180-183; b) a
sequence comprising any of SEQ ID NOs: 1-158 and 180-
183; and ¢) a fragment of any of SEQ ID NOs: 1-158 and
180-183, wherein the fragment has gene-regulatory activity;
wherein the sequence is operably linked to a heterologous
transcribable polynucleotide molecule.

[0010] In still yet another aspect, the invention provides a
method of expressing a transcribable polynucleotide mol-
ecule that comprises obtaining a transgenic plant according to
the invention, such as a plant comprising a DNA molecule as
described herein, and cultivating plant, wherein a transcrib-
able polynucleotide in the DNA molecule is expressed.
[0011] Throughout this specification and the claims, unless
the context requires otherwise, the word “comprise” and its
variations, such as “comprises” and “comprising,” will be
understood to imply the inclusion of a stated composition,
step, and/or value, or group thereof, but not the exclusion of
any other composition, step, and/or value, or group thereof.

BRIEF DESCRIPTION OF THE FIGURES

[0012] FIGS. 1a-1/ depict alignment of promoter size vari-
ants corresponding to promoter elements isolated from the
grass species Andropogon gerardii. In particular, FIGS.
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la-1/ show alignment of the 2603 bp promoter sequence
P-ANDge.Ubql-1:1:11 (SEQ ID NO: 2), found in the tran-
scriptional regulatory expression element group EXP-
ANDge.Ubq1:1:9 (SEQ ID NO: 1), with promoter sequences
derived via deletion analysis of P-ANDge.Ubql-1:1:11.
Deletion, for instance of the 5' end of P-ANDge.Ubq1-1:1:11,
produced the promoter P-ANDge.Ubq1-1:1:9 (SEQ ID NO:
6), a 2114 bp sequence which is found within EXP-ANDge.
Ubql:1:7 (SEQ ID NO: 5). Other promoter sequences in F1G.
1 include P-ANDge.Ubq1-1:1:10 (SEQ ID NO: 9), a 1644 bp
sequence comprised within EXP-ANDge.Ubq1:1:8 (SEQ ID
NO: 8); P-ANDge.Ubq1-1:1:12 (SEQ ID NO: 11),a 1472 bp
sequence comprised within EXP-ANDge.Ubq1:1:10 (SEQ
IDNO: 10); P-ANDge.Ubq1-1:1:8 (SEQID NO: 13),a 1114
bp sequence comprised within EXP-ANDge.Ubql:1:6 (SEQ
IDNO: 12); P-ANDge.Ubq1-1:1:13 (SEQ ID NO: 15),a 771
bp sequence comprised within EXP-ANDge.Ubql:1:11
(SEQ ID NO: 14); and P-ANDge.Ubq1-1:1:14 (SEQ ID NO:
17), a 482 bp sequence comprised within EXP-ANDge.
Ubql:1:12 (SEQ ID NO: 16).

[0013] FIGS. 2a-2g depict alignment of promoter variants
isolated from the grass Saccharum ravennae (Erianthus
ravennae). In particular, FIGS. 2a-2g show an alignment of
the 2536 bp promoter sequence P-ERIra.Ubql-1:1:10 (SEQ
1D NO: 19) (found, for instance, within the transcriptional
regulatory expression element group EXP-ERIra.Ubql (SEQ
1D NO: 18)) with promoter sequences derived from deletion
analysis of P-ERIra.Ubql-1:1:10: a 2014 bp promoter
sequence P-ERIra.Ubql-1:1:9 (SEQ ID NO: 23); a 1525 bp
promoter sequence P-ERIra.Ubql-1:1:11 (SEQ ID NO: 26);
a 1044 bp promoter sequence P-ERIra.Ubql-1:1:8 (SEQ ID
NO: 28); a 796 bp sequence P-ERIra.Ubql1-1:1:12 (SEQ ID
NO: 30); and a 511 bp sequence P-ERIra.Ubq1-1:1:13 (SEQ
1D NO: 32).

[0014] FIGS. 3a-3¢ depict alignment of promoter size vari-
ants corresponding to promoter elements isolated from the
grass species Setaria viridis. In particular, FIGS. 3a-3¢ show
an alignment of a 1493 bp promoter sequence, P-Sv.Ubq1-1:
1:1 (SEQ ID NO: 34) with promoters derived from deletion
analysis of the 5' end of P-Sv.Ubql1-1:1:1: a 1035 bp sized
promoter P-Sv.Ubql-1:1:2 (SEQ ID NO: 38); and a 681 bp
promoter sequence P-Sv.Ubql-1:1:3 (SEQ ID NO: 40).
[0015] FIGS. 4a-4e depict alignment of transcriptional
regulatory expression element group variants derived from
the grass Zea mays subsp. mexicana. In particular, FIGS.
4a-4e compare a 2005 bp transcriptional regulatory expres-
sion element group termed EXP-Zm.UbgM1:1:2 (SEQ ID
NO: 49) with allelic variant EXP-Zm.UbgM1:1:5 (SEQ ID
NO: 53), as well as with size variants EXP-Zm.UbqM1:1:1
(SEQID NO: 41), which is 1922 bps in length, and EXP-Zm.
UbgM1:1:4 (SEQ ID NO: 45), which is 1971 bps in length.
[0016] FIGS.5a-5b depict alignment of promoter size vari-
ants isolated from the grass Sorghum bicolor. In particular,
FIGS. 5a-5b shows alignment of the 791 bp sized promoter
element, P-Sb.Ubq6-1:1:2 (SEQ ID NO: 60) comprised
within the transcriptional regulatory expression element
group EXP-Sb.Ubq6 (SEQ ID NO: 59), with 855 bp promoter
element P-Sb.Ubq6-1:1:1 (SEQ ID NO: 64) comprised
within EXP-Sb.Ubq6:1:1 (SEQ ID NO: 63).

[0017] FIGS. 6a-6¢ depict alignment of promoter size vari-
ants corresponding to promoter elements isolated from the
grass Setaria italica. In particular, FIGS. 6a-6¢ show an
alignment of the 1492 bp promoter variant P-SETit.Ubq1-1:
1:1 (SEQID NO: 70) with 1492 bp promoter variant P-SETit.
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Ubql-1:1:4 (SEQ ID NO: 74), 1034 bp promoter element
P-SETit.Ubq1-1:1:2 (SEQ ID NO: 76), and 680 bp promoter
element P-SETit.Ubql-1:1:3 (SEQ ID NO: 78).

[0018] FIGS. 7a-7b depict alignment of promoter size vari-
ants and an enhancer element corresponding to promoter
elements isolated from the grass species Coix lachryma-jobi.
In particular, FIGS. 74 and 75 show an alignment of the 837
bp promoter variant, P-C1.Ubql-1:1:1 (SEQ ID NO: 80)
found within transcriptional regulatory expression element
group EXP-C1.Ubq1:1:1 (SEQ ID NO: 79), with an enhancer
fragment derived from P-Cl.Ubql-1:1:1, termed E-C1.Ubq1:
1:1 (SEQ ID NO: 89) that is 798 bp in length, as well as with
three 5' end deletion variants of P-Cl.Ubql-1:1:1: a 742 bp
element P-C1.Ubq1-1:1:4 (SEQID NO: 84); 2401 bp element
P-Cl.Ubql-1:1:3 (SEQ ID NO: 86); and a 54 bp minimal
promoter element P-Cl.Ubq1-1:1:5 (SEQ ID NO: 88).
[0019] FIG. 8 depicts transgene cassette configurations of
the present invention.

BRIEF DESCRIPTION OF THE SEQUENCES

[0020] SEQIDNOS:1,5,8,10,12, 14,16, 18,22,25,27,
29,31,33,37,39,41, 45,49, 53, 55,59, 63, 65,69,73,75,77,
79, 83, 85,87, 90, 93, 95,97, 98, 99, 100, 102, 104, 106, 108,
110, 112, 114, 115, 116, 117, 119, 121, 123, 124, 125, 126,
128, 130, 132, 133, 134, 136, 137, 139, 141, 143, 145, 147,
149, 151, 153, 155, 157, 180, 181 and 183 are sequences of
transcriptional regulatory expression element groups or EXP
sequences comprising a promoter sequence operably linked
5'to aleader sequence which is operably linked 5' to an intron
sequence.

[0021] SEQIDNOS:2,6,9,11,13,15,17,19, 23,26, 28,
30,32,34,38, 40, 42, 46,50, 56, 60, 64, 66,70, 74,76, 78, 80,
84, 86, 88, 91, 96 and 135 are promoter sequences.

[0022] SEQ ID NOS: 3, 20, 35, 43, 47, 51, 57, 61, 67, 71
and 81 are leader sequences.

[0023] SEQIDNOS:4,7,21,24,36,44,48, 52,54, 58,62,
68,72,82,92,94,101,103,105,107,109,111, 113,118,120,
122,127,129, 131, 138, 140, 142, 144, 146, 148, 150, 152,
154, 156, 158 and 182 are intron sequences.

[0024] SEQ ID NO: 89 is the sequence of an enhancer.

DETAILED DESCRIPTION OF THE INVENTION

[0025] The invention disclosed herein provides polynucle-
otide molecules having beneficial gene regulatory activity
from plant species. The design, construction, and use of these
polynucleotide molecules are provided by the invention. The
nucleotide sequences of these polynucleotide molecules are
provided among SEQ ID NOs: 1-158 and 180-183. These
polynucleotide molecules are, for instance, capable of affect-
ing the expression of an operably linked transcribable poly-
nucleotide molecule in plant tissues, and therefore selectively
regulating gene expression, or activity of an encoded gene
product, in transgenic plants. The present invention also pro-
vides methods of modifying, producing, and using the same.
The invention also provides compositions, transformed host
cells, transgenic plants, and seeds containing the promoters
and/or other disclosed nucleotide sequences, and methods for
preparing and using the same.

[0026] The following definitions and methods are provided
to better define the present invention and to guide those of
ordinary skill in the artin the practice of the present invention.
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Unless otherwise noted, terms are to be understood according
to conventional usage by those of ordinary skill in the relevant
art.

DNA Molecules

[0027] As used herein, the term “DNA” or “DNA mol-
ecule” refers to a double-stranded DNA molecule of genomic
or synthetic origin, i.e. a polymer of deoxyribonucleotide
bases or a polynucleotide molecule, read from the 5' (up-
stream) end to the 3' (downstream) end. As used herein, the
term “DNA sequence” refers to the nucleotide sequence of a
DNA molecule. The nomenclature used herein corresponds
to that of by Title 37 of the United States Code of Federal
Regulations §1.822, and set forth in the tables in WIPO Stan-
dard ST.25 (1998), Appendix 2, Tables 1 and 3.

[0028] As used herein, the term “isolated DNA molecule”
refers to a DNA molecule at least partially separated from
other molecules normally associated with it in its native or
natural state. In one embodiment, the term “isolated” refers to
a DNA molecule that is at least partially separated from some
of'the nucleic acids which normally flank the DNA molecule
in its native or natural state. Thus, DNA molecules fused to
regulatory or coding sequences with which they are not nor-
mally associated, for example as the result of recombinant
techniques, are considered isolated herein. Such molecules
are considered isolated when integrated into the chromosome
of a host cell or present in a nucleic acid solution with other
DNA molecules, in that they are not in their native state.

[0029] Any number of methods well known to those skilled
in the art can be used to isolate and manipulate a DNA
molecule, or fragment thereof, disclosed in the present inven-
tion. For example, PCR (polymerase chain reaction) technol-
ogy can be used to amplify a particular starting DNA mol-
ecule and/or to produce variants of the original molecule.
DNA molecules, or fragment thereof, can also be obtained by
other techniques such as by directly synthesizing the frag-
ment by chemical means, as is commonly practiced by using
an automated oligonucleotide synthesizer.

[0030] As used herein, the term “sequence identity” refers
to the extent to which two optimally aligned polynucleotide
sequences or two optimally aligned polypeptide sequences
are identical. An optimal sequence alignment is created by
manually aligning two sequences, e.g. a reference sequence
and another sequence, to maximize the number of nucleotide
matches in the sequence alignment with appropriate internal
nucleotide insertions, deletions, or gaps. As used herein, the
term “reference sequence” refers to a sequence provided as
the polynucleotide sequences of SEQ ID NOs: 1-158 and
180-183.

[0031] As used herein, the term “percent sequence iden-
tity” or “percent identity” or “% identity” is the identity
fraction times 100. The “identity fraction” for a sequence
optimally aligned with a reference sequence is the number of
nucleotide matches in the optimal alignment, divided by the
total number of nucleotides in the reference sequence, e.g. the
total number of nucleotides in the full length of the entire
reference sequence. Thus, one embodiment of the invention is
a DNA molecule comprising a sequence that when optimally
aligned to a reference sequence, provided herein as SEQ ID
NOs: 1-158 and 180-183, has at least about 85 percent iden-
tity, at least about 90 percent identity, at least about 95 percent
identity, at least about 96 percent identity, at least about 97
percent identity, at least about 98 percent identity, or at least
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about 99 percent identity to the reference sequence. In par-
ticular embodiments such sequences may be defined as hav-
ing gene-regulatory activity.

Regulatory Elements

[0032] A regulatory element is a DNA molecule having
gene regulatory activity, i.e. one that has the ability to affect
the transcription and/or translation of an operably linked tran-
scribable polynucleotide molecule. The term “gene regula-
tory activity” thus refers to the ability to affect the expression
pattern of an operably linked transcribable polynucleotide
molecule by affecting the transcription and/or translation of
that operably linked transcribable polynucleotide molecule.
As used herein, a transcriptional regulatory expression ele-
ment group or “EXP” sequence may be comprised of expres-
sion elements, such as enhancers, promoters, leaders and
introns, operably linked. Thus a transcriptional regulatory
expression element group may be comprised, for instance, of
apromoter operably linked 5' to a leader sequence, which isin
turn operably linked 5' to an intron sequence. The intron
sequence may be comprised of a sequence beginning at the
point of the first intron/exon splice junction of the native
sequence and further may be comprised of a small leader
fragment comprising the second intron/exon splice junction
s0 as to provide for proper intron/exon processing to facilitate
transcription and proper processing of the resulting tran-
script. Leaders and introns may positively affect transcription
of'an operably linked transcribable polynucleotide molecule
as well as translation of the resulting transcribed RNA. The
pre-processed RNA molecule comprises leaders and introns,
which may affect the post-transcriptional processing of the
transcribed RNA and/or the export of the transcribed RNA
molecule from the cell nucleus into the cytoplasm. Following
post-transcriptional processing of the transcribed RNA mol-
ecule, the leader sequence may be retained as part of the final
messenger RNA and may positively affect the translation of
the messenger RNA molecule.

[0033] Regulatory elements such as promoters, leaders,
introns, and transcription termination regions (or 3' UTRs)
are DNA molecules that have gene regulatory activity and
play an integral part in the overall expression of genes in
living cells. The term “regulatory element” refers to a DNA
molecule having gene regulatory activity, i.e. one that has the
ability to affect the transcription and/or translation of an
operably linked transcribable polynucleotide molecule. Iso-
lated regulatory elements, such as promoters and leaders that
function in plants are therefore useful for modifying plant
phenotypes through the methods of genetic engineering.
[0034] Regulatory elements may be characterized by their
expression pattern effects (qualitatively and/or quantita-
tively), e.g. positive or negative effects and/or constitutive or
other effects such as by their temporal, spatial, developmen-
tal, tissue, environmental, physiological, pathological, cell
cycle, and/or chemically responsive expression pattern, and
any combination thereof, as well as by quantitative or quali-
tative indications. A promoter is useful as a regulatory ele-
ment for modulating the expression of an operably linked
transcribable polynucleotide molecule.

[0035] As used herein, a “gene expression pattern” is any
pattern of transcription of an operably linked DNA molecule
into a transcribed RNA molecule. The transcribed RNA mol-
ecule may be translated to produce a protein molecule or may
provide an antisense or other regulatory RNA molecule, such
as a dsRNA, a tRNA, an rRNA, a miRNA, and the like.
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[0036] As used herein, the term “protein expression” is any
pattern of translation of a transcribed RNA molecule into a
protein molecule. Protein expression may be characterized by
its temporal, spatial, developmental, or morphological quali-
ties as well as by quantitative or qualitative indications.

[0037] As used herein, the term “promoter” refers gener-
ally to a DNA molecule that is involved in recognition and
binding of RNA polymerase Il and other proteins (trans-
acting transcription factors) to initiate transcription. A pro-
moter may be initially isolated from the 5' untranslated region
(5'UTR) of a genomic copy of a gene. Alternately, promoters
may be synthetically produced or manipulated DNA mol-
ecules. Promoters may also be chimeric, that is a promoter
produced through the fusion of two or more heterologous
DNA molecules. Promoters useful in practicing the present
invention include SEQ ID NOS: 2, 6,9, 11,13,15,17,19, 23,
26,28,30,32,34,38,40,42, 46, 50, 56, 60, 64, 66,70, 74,76,
78, 80, 84, 86, 88, 91, 96 and 135, or fragments or variants
thereof. In specific embodiments of the invention, such mol-
ecules and any variants or derivatives thereof as described
herein, are further defined as comprising promoter activity,
i.e., are capable of acting as a promoter in a host cell, such as
in a transgenic plant. In still further specific embodiments, a
fragment may be defined as exhibiting promoter activity pos-
sessed by the starting promoter molecule from which it is
derived, or a fragment may comprise a “minimal promoter”
which provides a basal level of transcription and is comprised
of a TATA box or equivalent sequence for recognition and
binding of the RNA polymerase Il complex for initiation of
transcription.

[0038] In one embodiment, fragments are provided of a
promoter sequence disclosed herein. Promoter fragments
may comprise promoter activity, as described above, and may
be useful alone or in combination with other promoters and
promoter fragments, such as in constructing chimeric pro-
moters. In specific embodiments, fragments of a promoter are
provided comprising at least about 50, 95, 150, 250, 500, 750,
or at least about 1000 contiguous nucleotides, or longer, of a
polynucleotide molecule having promoter activity disclosed
herein.

[0039] Compositions derived from any of the promoters
presented as SEQ ID NOS: 2, 6,9, 11, 13, 15, 17, 19, 23, 26,
28,30,32, 34,38, 40,42,46, 50, 56, 60, 64, 66, 70,74,76,78,
80, 84, 86, 88, 91, 96 and 135, such as internal or 5' deletions,
for example, can be produced using methods known in the art
to improve or alter expression, including by removing ele-
ments that have either positive or negative effects on expres-
sion; duplicating elements that have positive or negative
effects on expression; and/or duplicating or removing ele-
ments that have tissue or cell specific effects on expression.
Compositions derived from any ofthe promoters presented as
SEQIDNOS: 2,6,9,11,13,15,17,19, 23,26, 28,30, 32, 34,
38,40,42, 46, 50, 56, 60, 64, 66,70, 74,76, 78, 80, 84, 86, 88,
91, 96 and 135 comprised of 3' deletions in which the TATA
box element or equivalent sequence thereof and downstream
sequence is removed can be used, for example, to make
enhancer elements. Further deletions can be made to remove
any elements that have positive or negative; tissue specific;
cell specific; or timing specific (such as, but not limited to,
circadian rhythms) effects on expression. Any of the promot-
ers presented as SEQ ID NOS: 2, 6,9, 11, 13,15, 17, 19, 23,
26,28,30,32,34,38,40,42, 46, 50, 56, 60, 64, 66,70, 74, 76,
78, 80, 84, 86, 88, 91, 96 and 135 and fragments or enhancers
derived there from can be used to make chimeric transcrip-
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tional regulatory element compositions comprised of any of
the promoters presented as SEQ ID NOS: 2, 6,9, 11, 13, 15,
17,19,23, 26, 28,30, 32,34, 38, 40, 42, 46, 50, 56, 60, 64, 66,
70,74,76,78, 80,84, 86,88, 91,96 and 135 and the fragments
or enhancers derived therefrom operably linked to other
enhancers and promoters. The efficacy of the modifications,
duplications or deletions described herein on the desired
expression aspects of a particular transgene may be tested
empirically in stable and transient plant assays, such as those
described in the working examples herein, so as to validate
the results, which may vary depending upon the changes
made and the goal of the change in the starting molecule.
[0040] As used herein, the term “leader” refers to a DNA
molecule isolated from the untranslated 5' region (5' UTR) of
a genomic copy of a gene and defined generally as a nucle-
otide segment between the transcription start site (I'SS) and
the protein coding sequence start site. Alternately, leaders
may be synthetically produced or manipulated DNA ele-
ments. A leader can be used as a 5' regulatory element for
modulating expression of an operably linked transcribable
polynucleotide molecule. Leader molecules may be used
with a heterologous promoter or with their native promoter.
Promoter molecules of the present invention may thus be
operably linked to their native leader or may be operably
linked to a heterologous leader. Leaders useful in practicing
the present invention include SEQ ID NOS: 3, 20, 35, 43, 47,
51, 57,61, 67,71 and 81 or fragments or variants thereof. In
specific embodiments, such sequences may be provided
defined as being capable of acting as a leader in a host cell,
including, for example, a transgenic plant cell. In one
embodiment such sequences are decoded as comprising
leader activity.

[0041] The leader sequences (5' UTR) presented as SEQ ID
NOS: 3, 20, 35, 43, 47, 51, 57, 61, 67, 71 and 81 may be
comprised of regulatory elements or may adopt secondary
structures that can have an effect on transcription or transla-
tion of a transgene. The leader sequences presented as SEQ
ID NOS: 3, 20, 35, 43, 47, 51, 57, 61, 67,71 and 81 can be
used in accordance with the invention to make chimeric regu-
latory elements that affect transcription or translation of a
transgene. In addition, the leader sequences presented as SEQ
ID NOS: 3, 20, 35, 43, 47, 51, 57, 61, 67,71 and 81 can be
used to make chimeric leader sequences that affect transcrip-
tion or translation of a transgene.

[0042] The introduction of a foreign gene into a new plant
host does not always result in a high expression of the incom-
ing gene. Furthermore, if dealing with complex traits, it is
sometimes necessary to modulate several genes with spatially
or temporarily different expression pattern. Introns can prin-
cipally provide such modulation. However multiple use of the
same intron in one plant has shown to exhibit disadvantages.
In those cases it is necessary to have a collection of basic
control elements for the construction of appropriate recom-
binant DNA elements. As the available collection of introns
known in the art with expression enhancing properties is
limited, alternatives are needed.

[0043] Compositions derived from any of the introns pre-
sented as SEQIDNOS: 4,7,21,24,36,44,48,52,54, 58,62,
68,72,82,92,94,101,103,105,107,109,111, 113,118,120,
122,127,129, 131, 138, 140, 142, 144, 146, 148, 150, 152,
154, 156, 158 and 182 can be comprised of internal deletions
or duplications of cis regulatory elements; and/or alterations
of'the 5' and 3' sequences comprising the intron/exon splice
junctions can be used to improve expression or specificity of
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expression when operably linked to a promoter+leader or
chimeric promoter+leader and coding sequence. Alterations
of the 5' and 3' regions comprising the intron/exon splice
junction can also be made to reduce the potential for intro-
duction of false start and stop codons being produced in the
resulting transcript after processing and splicing of the mes-
senger RNA. The introns can be tested empirically as
described in the working examples to determine the intron’s
effect on expression of a transgene.

[0044] Inaccordance with the invention a promoter or pro-
moter fragment may be analyzed for the presence of known
promoter elements, i.e. DNA sequence characteristics, such
as a TATA-box and other known transcription factor binding
site motifs. Identification of such known promoter elements
may be used by one of skill in the art to design variants of the
promoter having a similar expression pattern to the original
promoter.

[0045] As used herein, the term “enhancer” or “enhancer
element” refers to a cis-acting transcriptional regulatory ele-
ment, a.k.a. cis-element, which confers an aspect of the over-
all expression pattern, but is usually insufficient alone to drive
transcription, of an operably linked polynucleotide sequence.
Unlike promoters, enhancer elements do not usually include
a transcription start site (TSS) or TATA box or equivalent
sequence. A promoter may naturally comprise one or more
enhancer elements that affect the transcription of an operably
linked polynucleotide sequence. An isolated enhancer ele-
ment may also be fused to a promoter to produce a chimeric
promoter cis-element, which confers an aspect of the overall
modulation of gene expression. A promoter or promoter frag-
ment may comprise one or more enhancer elements that effect
the transcription of operably linked genes. Many promoter
enhancer elements are believed to bind DNA-binding pro-
teins and/or affect DNA topology, producing local conforma-
tions that selectively allow or restrict access of RNA poly-
merase to the DNA template or that facilitate selective
opening of the double helix at the site of transcriptional ini-
tiation. An enhancer element may function to bind transcrip-
tion factors that regulate transcription. Some enhancer ele-
ments bind more than one transcription factor, and
transcription factors may interact with difterent affinities with
more than one enhancer domain. Enhancer elements can be
identified by a number of techniques, including deletion
analysis, i.e. deleting one or more nucleotides from the 5' end
or internal to a promoter; DNA binding protein analysis using
DNase [ footprinting, methylation interference, electrophore-
sis mobility-shift assays, in vivo genomic footprinting by
ligation-mediated PCR, and other conventional assays; or by
DNA sequence similarity analysis using known cis-element
motifs or enhancer elements as a target sequence or target
motif with conventional DNA sequence comparison meth-
ods, such as BLAST. The fine structure of an enhancer
domain can be further studied by mutagenesis (or substitu-
tion) of one or more nucleotides or by other conventional
methods. Enhancer elements can be obtained by chemical
synthesis or by isolation from regulatory elements that
include such elements, and they can be synthesized with
additional flanking nucleotides that contain useful restriction
enzyme sites to facilitate subsequence manipulation. Thus,
the design, construction, and use of enhancer elements
according to the methods disclosed herein for modulating the
expression of operably linked transcribable polynucleotide
molecules are encompassed by the present invention.
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[0046] In plants, the inclusion of some introns in gene
constructs leads to increased mRNA and protein accumula-
tion relative to constructs lacking the intron.

[0047] This effect has been termed “intron mediated
enhancement” (IME) of gene expression (Mascarenhas et al.,
(1990) Plant Mol. Biol. 15:913-920). Introns known to stimu-
late expression in plants have been identified in maize genes
(e.g. tubAl, Adhl, Shl, Ubil (Jeon et al. (2000) Plant
Physiol. 123:1005-1014; Callis et al. (1987) Genes Dev.
1:1183-1200; Vasil et al. (1989) Plant Physiol. 91:1575-
1579; Christiansen et al. (1992) Plant Mol. Biol. 18:675-689)
and in rice genes (e.g. salt, tpi: McElroy et al., Plant Cell
2:163-171 (1990); Xu et al., Plant Physiol. 106:459-467
(1994)). Similarly, introns from dicotyledonous plant genes
like those from petunia (e.g. rbeS), potato (e.g. st-1s1) and
from Arabidopsis thaliana (e.g. ubq3 and patl) have been
found to elevate gene expression rates (Dean et al. (1989)
Plant Cell 1:201-208; Leon et al. (1991) Plant Physiol.
95:968-972; Norris et al. (1993) Plant Mol Biol 21:895-906;
Rose and Last (1997) Plant J. 11:455-464). It has been shown
that deletions or mutations within the splice sites of an intron
reduce gene expression, indicating that splicing might be
needed for IME (Mascarenhas et al. (1990) Plant Mol Biol.
15:913-920; Clancy and Hannah (2002) Plant Physiol. 130:
918-929). However, that splicing per se is not required for a
certain IME in dicotyledonous plants has been shown by
point mutations within the splice sites of the patl gene from
A. thaliana (Rose and Beliakoft (2000) Plant Physiol. 122:
535-542).

[0048] Enhancement of gene expression by introns is not a
general phenomenon because some intron insertions into
recombinant expression cassettes fail to enhance expression
(e.g. introns from dicot genes (rbeS gene from pea, phaseolin
gene from bean and the stls-1 gene from Solanum tuberosum)
and introns from maize genes (adhl gene the ninth intron,
hsp81 gene the first intron)) (Chee et al. (1986) Gene 41:47-
57; Kuhlemeier et al. (1988) Mol Gen Genet 212:405-411;
Mascarenhas et al. (1990) Plant Mol. Biol. 15:913-920; Sini-
baldi and Mettler (1992) In WE Cohn, K Moldave, eds,
Progress in Nucleic Acid Research and Molecular Biology,
Vol 42. Academic Press, New York, pp 229-257; Vancanneyt
et al. 1990 Mol. Gen. Genet. 220:245-250). Therefore, not
each intron can be employed in order to manipulate the gene
expression level of non-endogenous genes or endogenous
genes in transgenic plants. What characteristics or specific
sequence features must be present in an intron sequence in
order to enhance the expression rate of a given gene is not
known in the prior art and therefore from the prior art it is not
possible to predict whether a given plant intron, when used
heterologously, will cause enhancement of expression at the
DNA level or at the transcript level (IME).

[0049] As used herein, the term “chimeric” refers to a
single DNA molecule produced by fusing a first DNA mol-
ecule to a second DNA molecule, where neither first nor
second DNA molecule would normally be found in that con-
figuration, i.e. fused to the other. The chimeric DNA molecule
is thus a new DNA molecule not otherwise normally found in
nature. As used herein, the term “chimeric promoter” refers to
a promoter produced through such manipulation of DNA
molecules. A chimeric promoter may combine two or more
DNA fragments; an example would be the fusion of a pro-
moter to an enhancer element. Thus, the design, construction,
and use of chimeric promoters according to the methods
disclosed herein for modulating the expression of operably
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linked transcribable polynucleotide molecules are encom-
passed by the present invention.

[0050] As used herein, the term “variant” refers to a second
DNA molecule that is in composition similar, but not identical
to, a first DNA molecule and yet the second DNA molecule
still maintains the general functionality, i.e. same or similar
expression pattern, of the first DNA molecule. A variant may
be a shorter or truncated version of the first DNA molecule
and/or an altered version of the sequence of the first DNA
molecule, such as one with different restriction enzyme sites
and/or internal deletions, substitutions, and/or insertions. A
“variant” can also encompass a regulatory element having a
nucleotide sequence comprising a substitution, deletion and/
or insertion of one or more nucleotides of a reference
sequence, wherein the derivative regulatory element has more
or less or equivalent transcriptional or translational activity
than the corresponding parent regulatory molecule. The regu-
latory element “variants” will also encompass variants arising
from mutations that naturally occur in bacterial and plant cell
transformation. In the present invention, a polynucleotide
sequence provided as SEQ ID NOs: 1-158 and 180-183 may
be used to create variants that are in composition similar, but
not identical to, the polynucleotide sequence of the original
regulatory element, while still maintaining the general func-
tionality, i.e. same or similar expression pattern, of the origi-
nal regulatory element. Production of such variants of the
present invention is well within the ordinary skill of the art in
light of the disclosure and is encompassed within the scope of
the present invention. Chimeric regulatory element “variants”
comprise the same constituent elements as a reference
sequence but the constituent elements comprising the chi-
meric regulatory element may be operatively linked by vari-
ous methods known in the art such as, restriction enzyme
digestion and ligation, ligation independent cloning, modular
assembly of PCR products during amplification, or direct
chemical synthesis of the regulatory element as well as other
methods known in the art. The resulting chimeric regulatory
element “variant” can be comprised of the same, or variants of
the same, constituent elements of the reference sequence but
differ in the sequence or sequences that comprise the linking
sequence or sequences which allow the constituent parts to be
operatively linked. In the present invention, a polynucleotide
sequence provided as SEQ ID NOs: 1-158 and 180-183 pro-
vide a reference sequence wherein the constituent elements
that comprise the reference sequence may be joined by meth-
ods known in the art and may comprise substitutions, dele-
tions and/or insertions of one or more nucleotides or muta-
tions that naturally occur in bacterial and plant cell
transformation.

Constructs

[0051] As used herein, the term “construct” means any
recombinant polynucleotide molecule such as a plasmid,
cosmid, virus, autonomously replicating polynucleotide mol-
ecule, phage, or linear or circular single-stranded or double-
stranded DNA or RNA polynucleotide molecule, derived
from any source, capable of genomic integration or autono-
mous replication, comprising a polynucleotide molecule
where one or more polynucleotide molecule has been linked
in a functionally operative manner, i.e. operably linked. As
used herein, the term “vector” means any recombinant poly-
nucleotide construct that may be used for the purpose of
transformation, i.e. the introduction of heterologous DNA
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into a host cell. The term includes an expression cassette
isolated from any of the aforementioned molecules.

[0052] As used herein, the term “operably linked” refers to
a first molecule joined to a second molecule, wherein the
molecules are so arranged that the first molecule affects the
function of the second molecule. The two molecules may or
may not be part of a single contiguous molecule and may or
may not be adjacent. For example, a promoter is operably
linked to a transcribable polynucleotide molecule if the pro-
moter modulates transcription of the transcribable polynucle-
otide molecule of interest in a cell. A leader, for example, is
operably linked to coding sequence when it is capable of
serving as a leader for the polypeptide encoded by the coding
sequence.

[0053] The constructs of the present invention may be pro-
vided, in one embodiment, as double Ti plasmid border DNA
constructs that have the right border (RB or AGRtu.RB) and
left border (LB or AGRtu.LLB) regions of the Ti plasmid
isolated from Agrobacterium tumefaciens comprising a
T-DNA, that along with transfer molecules provided by the 4.
tumefaciens cells, permit the integration of the T-DNA into
the genome of a plant cell (see, for example, U.S. Pat. No.
6,603,061). The constructs may also contain the plasmid
backbone DNA segments that provide replication function
and antibiotic selection in bacterial cells, for example, an
Escherichia coli origin of replication such as ori322, a broad
host range origin of replication such as oriV or oriRi, and a
coding region for a selectable marker such as Spec/Strp that
encodes for Tn7 aminoglycoside adenyltransterase (aadA)
conferring resistance to spectinomycin or streptomycin, or a
gentamicin (Gm, Gent) selectable marker gene. For plant
transformation, the host bacterial strain is often 4. tumefa-
ciens ABI, C58, or LBA4404; however, other strains known
to those skilled in the art of plant transformation can function
in the present invention.

[0054] Methods are known in the art for assembling and
introducing constructs into a cell in such a manner that the
transcribable polynucleotide molecule is transcribed into a
functional mRNA molecule that is translated and expressed
as a protein product. For the practice of the present invention,
conventional compositions and methods for preparing and
using constructs and host cells are well known to one skilled
inthe art, see, for example, Molecular Cloning: A Laboratory
Manual, 3 edition Volumes 1,2, and 3 (2000) I. Sambrook,
D. W. Russell, and N. Irwin, Cold Spring Harbor Laboratory
Press. Methods for making recombinant vectors particularly
suited to plant transformation include, without limitation,
those described in U.S. Pat. Nos. 4,971,908; 4,940,835,
4,769,061; and 4,757,011 in their entirety. These types of
vectors have also been reviewed in the scientific literature
(see, for example, Rodriguez, et al., Vectors: A Survey of
Molecular Cloning Vectors and Their Uses, Butterworths,
Boston, (1988) and Glick, et al., Methods in Plant Molecular
Biology and Biotechnology, CRC Press, Boca Raton, Fla.
(1993)). Typical vectors useful for expression of nucleic acids
in higher plants are well known in the art and include vectors
derived from the tumor-inducing (T1) plasmid of Agrobacte-
rium tumefaciens (Rogers, et al., Methods in Enzymology
153: 253-277 (1987)). Other recombinant vectors useful for
plant transformation, including the pCaMVCN transfer con-
trol vector, have also been described in the scientific literature
(see, for example, Fromm, et al., Proc. Natl. Acad. Sci. USA
82: 5824-5828 (1985)).
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[0055] Various regulatory elements may be included in a
construct including any of those provided herein. Any such
regulatory elements may be provided in combination with
other regulatory elements. Such combinations can be
designed or modified to produce desirable regulatory fea-
tures. In one embodiment, constructs of the present invention
comprise at least one regulatory element operably linked to a
transcribable polynucleotide molecule operably linked to a 3'
UTR.

[0056] Constructs of the present invention may include any
promoter or leader provided herein or known in the art. For
example, a promoter of the present invention may be operably
linked to a heterologous non-translated 5' leader such as one
derived from a heat shock protein gene (see, for example, U.S.
Pat. Nos. 5,659,122 and 5,362,865). Alternatively, a leader of
the present invention may be operably linked to a heterolo-
gous promoter such as the Cauliflower Mosaic Virus 35S
transcript promoter (see, U.S. Pat. No. 5,352,605).

[0057] As used herein, the term “intron” refers to a DNA
molecule that may be isolated or identified from the genomic
copy of a gene and may be defined generally as a region
spliced out during mRNA processing prior to translation.
Alternately, an intron may be a synthetically produced or
manipulated DNA element. An intron may contain enhancer
elements that effect the transcription of operably linked
genes. An intron may be used as a regulatory element for
modulating expression of an operably linked transcribable
polynucleotide molecule. A DNA construct may comprise an
intron, and the intron may or may not be heterologous with
respect to the ftranscribable polynucleotide molecule
sequence. Examples of introns in the art include the rice actin
intron (U.S. Pat. No. 5,641,876) and the corn HSP70 intron
(U.S. Pat. No. 5,859,347). Introns useful in practicing the
present invention include SEQ ID NOS: 4, 7, 21, 24, 36, 44,
48,52,54,58, 62, 68,72, 82,92, 94,101, 103, 105, 107, 109,
111, 113, 118, 120, 122, 127, 129, 131, 138, 140, 142, 144,
146, 148, 150, 152, 154, 156, 158 and 182. Further, when
modifying intron/exon boundary sequences, it may be pref-
erable to avoid using the nucleotide sequence AT or the nucle-
otide A just prior to the 5' end of the splice site (GT) and the
nucleotide G or the nucleotide sequence TG, respectively just
after 3' end of'the splice site (AG) to eliminate the potential of
unwanted start codons from being formed during processing
of'the messenger RNA into the final transcript. The sequence
around the 5' or 3' end splice junction sites of the intron can
thus be modified in this manner.

[0058] As used herein, the term “3' transcription termina-
tion molecule” or “3' UTR” refers to a DNA molecule that is
used during transcription to produce the 3' untranslated
region (3' UTR) of an mRNA molecule. The 3' untranslated
region of an mRNA molecule may be generated by specific
cleavage and 3' polyadenylation, a.k.a. polyA tail. A 3' UTR
may be operably linked to and located downstream of a tran-
scribable polynucleotide molecule and may include poly-
nucleotides that provide a polyadenylation signal and other
regulatory signals capable of affecting transcription, mnRNA
processing, or gene expression. PolyA tails are thought to
function in mRNA stability and in initiation of translation.
Examples of 3' transcription termination molecules in the art
are the nopaline synthase 3' region (see, Fraley, et al., Proc.
Natl. Acad. Sci. USA, 80: 4803-4807 (1983)); wheat hsp17 3"
region; pea rubisco small subunit 3' region; cotton E6 3'
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region (U.S. Pat. No. 6,096,950); 3' regions disclosed in
WO0011200A2; and the coixin 3' UTR (U.S. Pat. No. 6,635,
806).

[0059] 3'UTRs typically find beneficial use for the recom-
binant expression of specific genes. In animal systems, a
machinery of 3' UTRs has been well defined (e.g. Zhao et al.,
Microbiol Mol Biol Rev 63:405-445 (1999); Proudfoot,
Nature 322:562-565 (1986); Kim et al., Biotechnology
Progress 19:1620-1622 (2003); Yonaha and Proudfoot,
EMBO J. 19:3770-3777 (2000); Cramer et al., FEBS Letters
498:179-182 (2001); Kuerstem and Goodwin, Nature
Reviews Genetics 4:626-637 (2003)). Effective termination
of RNA transcription is required to prevent unwanted tran-
scription of trait-unrelated (downstream) sequences, which
may interfere with trait performance. Arrangement of mul-
tiple gene expression cassettes in local proximity to one
another (e.g. within one T-DNA) may cause suppression of
gene expression of one or more genes in said construct in
comparison to independent insertions (Padidam and Cao,
BioTechniques 31:328-334 (2001). This may interfere with
achieving adequate levels of expression, for instance in cases
were strong gene expression from all cassettes is desired.

[0060] In plants, clearly defined polyadenylation signal
sequences are not known. Hasegawa et al., Plant J. 33:1063-
1072, (2003)) were not able to identify conserved polyade-
nylation signal sequences in both in vitro and in vivo systems
in Nicotiana sylvestris and to determine the actual length of
the primary (non-polyadenylated) transcript. A weak 3' UTR
has the potential to generate read-through, which may affect
the expression of the genes located in the neighboring expres-
sion cassettes (Padidam and Cao, BioTechniques 31:328-334
(2001)). Appropriate control of transcription termination can
prevent read-through into sequences (e.g. other expression
cassettes) localized downstream and can further allow effi-
cient recycling of RNA polymerase, to improve gene expres-
sion. Efficient termination of transcription (release of RNA
Polymerase II from the DNA) is pre-requisite for re-initiation
of transcription and thereby directly affects the overall tran-
script level. Subsequent to transcription termination, the
mature mRNA is released from the site of synthesis and
template to the cytoplasm. Eukaryotic mRNAs are accumu-
lated as poly(A) forms in vivo, so that it is difficult to detect
transcriptional termination sites by conventional methods.
However, prediction of functional and efficient 3' UTRs by
bioinformatics methods is difficult in that there are no con-
served sequences which would allow easy prediction of an
effective 3' UTR.

[0061] From apractical standpoint, it is typically beneficial
that a 3' UTR used in a transgene cassette possesses the
following characteristics. The 3' UTR should be able to effi-
ciently and effectively terminate transcription of the trans-
gene and prevent read-through of the transcript into any
neighboring DNA sequence which can be comprised of
another transgene cassette as in the case of multiple cassettes
residing in one T-DNA, or the neighboring chromosomal
DNA into which the T-DNA has inserted. The 3' UTR should
not cause a reduction in the transcriptional activity imparted
by the promoter, leader and introns that are used to drive
expression of the transgene. In plant biotechnology, the 3'
UTR is often used for priming of amplification reactions of
reverse transcribed RNA extracted from the transformed
plant and used to (1) assess the transcriptional activity or
expression of the transgene cassette once integrated into the
plant chromosome; (2) assess the copy number of insertions
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within the plant DNA; and (3) assess zygosity of the resulting
seed after breeding. The 3' UTR is also used in amplification
reactions of DNA extracted from the transformed plant to
characterize the intactness of the inserted cassette.

[0062] 3' UTRs useful in providing expression of a trans-
gene in plants may be identified based upon the expression of
expressed sequence tags (ESTs) in cDNA libraries made from
messenger RNA isolated from seed, flower and other tissues
derived from Big bluestem (Ardropogon gerardii), Plume
grass (Saccharum ravennae (Evianthus ravennae)), Green
bristlegrass (Setaria viridis), Teosinte (Zea mays subsp. mexi-
cana), Foxtail millet (Setaria italica), or Coix (Coix lacryma-
jobi). Libraries of cDNA are made from tissues isolated from
selected plant species using methods known to those skilled
in the art from flower tissue, seed, leaf and root. The resulting
cDNAs are sequenced using various sequencing methods
known in the art. The resulting ESTs are assembled into
clusters using bioinformatics software such as clc_ref as-
semble_complete version 2.01.37139 (CLC bio USA, Cam-
bridge, Mass. 02142). Transcript abundance of each cluster is
determined by counting the number of cDNA reads for each
cluster. The identified 3' UTRs may be comprised of sequence
derived from cDNA sequence as well as sequence derived
from genomic DNA. The cDNA sequence is used to design
primers, which are then used with GenomeWalker™ (Clon-
tech Laboratories, Inc, Mountain View, Calif.) libraries con-
structed following the manufacturer’s protocol to clone the 3'
region of the corresponding genomic DNA sequence to pro-
vide a longer termination sequence. Analysis of relative tran-
script abundance either by direct counts or normalized counts
of'observed sequence reads for each tissue library can be used
to infer properties about patters of expression. For example,
some 3' UTRs may be found in transcripts seen in higher
abundance in root tissue as opposed to leaf. This is suggestive
that the transcript is highly expressed in root and that the
properties of root expression may be attributable to the tran-
scriptional regulation of the promoter, the lead, the introns or
the 3' UTR. Empirical testing of 3' UTRs identified by the
properties of expression within specific organs, tissues or cell
types can result in the identification of 3' UTRs that enhance
expression in those specific organs, tissues or cell types.

[0063] Constructs and vectors may also include a transit
peptide coding sequence that expresses a linked peptide that
is useful for targeting of a protein product, particularly to a
chloroplast, leucoplast, or other plastid organelle; mitochon-
dria; peroxisome; vacuole; or an extracellular location. For
descriptions of the use of chloroplast transit peptides, see U.S.
Pat. No. 5,188,642 and U.S. Pat. No. 5,728,925. Many chlo-
roplast-localized proteins are expressed from nuclear genes
as precursors and are targeted to the chloroplast by a chloro-
plast transit peptide (CTP). Examples of such isolated chlo-
roplast proteins include, but are not limited to, those associ-
ated with the small subunit (SSU) of ribulose-1,5,-
bisphosphate  carboxylase,  ferredoxin, ferredoxin
oxidoreductase, the light-harvesting complex protein I and
protein II, thioredoxin F, enolpyruvyl shikimate phosphate
synthase (EPSPS), and transit peptides described in U.S. Pat.
No. 7,193,133. It has been demonstrated in vivo and in vitro
that non-chloroplast proteins may be targeted to the chloro-
plast by use of protein fusions with a heterologous CTP and
that the CTP is sufficient to target a protein to the chloroplast.
Incorporation of a suitable chloroplast transit peptide such as
the Arabidopsis thaliana EPSPS CTP (CTP2) (See, Klee et
al.,, Mol. Gen. Genet. 210:437-442 (1987)) or the Petunia
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hybrida EPSPS CTP (CTP4) (See, della-Cioppa et al., Proc.
Natl. Acad. Sci. USA 83:6873-6877 (1986)) has been show to
target heterologous EPSPS protein sequences to chloroplasts
in transgenic plants (See, U.S. Pat. Nos. 5,627,061; 5,633,
435;and 5,312,910 and EP 0218571; EP 189707; EP 508909;
and EP 924299).

Transcribable Polynucleotide Molecules

[0064] As used herein, the term “transcribable polynucle-
otide molecule” refers to any DNA molecule capable of being
transcribed into a RNA molecule, including, but not limited
to, those having protein coding sequences and those produc-
ing RNA molecules having sequences useful for gene sup-
pression. A “transgene” refers to a transcribable polynucle-
otide molecule heterologous to a host cell at least with respect
to its location in the genome and/or a transcribable polynucle-
otide molecule artificially incorporated into a host cell’s
genome in the current or any prior generation of the cell.
[0065] A promoter of the present invention may be oper-
ably linked to a transcribable polynucleotide molecule that is
heterologous with respect to the promoter molecule. As used
herein, the term “heterologous” refers to the combination of
two or more polynucleotide molecules when such a combi-
nation is not normally found in nature. For example, the two
molecules may be derived from different species and/or the
two molecules may be derived from different genes, e.g.
different genes from the same species or the same genes from
different species. A promoter is thus heterologous with
respect to an operably linked transcribable polynucleotide
molecule if such a combination is not normally found in
nature, i.e. that transcribable polynucleotide molecule is not
naturally occurring operably linked in combination with that
promoter molecule.

[0066] The transcribable polynucleotide molecule may
generally be any DNA molecule for which expression of a
RNA transcript is desired. Such expression of an RNA tran-
script may result in translation of the resulting mRNA mol-
ecule and thus protein expression. Alternatively, for example,
a transcribable polynucleotide molecule may be designed to
ultimately cause decreased expression of a specific gene or
protein. In one embodiment, this may be accomplished by
using a transcribable polynucleotide molecule that is oriented
in the antisense direction. One of ordinary skill in the art is
familiar with using such antisense technology. Briefly, as the
antisense transcribable polynucleotide molecule is tran-
scribed, the RNA product hybridizes to and sequesters a
complimentary RNA molecule inside the cell. This duplex
RNA molecule cannot be translated into a protein by the cell’s
translational machinery and is degraded in the cell. Any gene
may be negatively regulated in this manner.

[0067] Thus, one embodiment of the invention is a regula-
tory element of the present invention, such as those provided
as SEQ ID NOs: 1-158 and 180-183, operably linked to a
transcribable polynucleotide molecule so as to modulate tran-
scription of the transcribable polynucleotide molecule at a
desired level or in a desired pattern when the construct is
integrated in the genome of a plant cell. In one embodiment,
the transcribable polynucleotide molecule comprises a pro-
tein-coding region of a gene, and the promoter affects the
transcription of an RNA molecule that is translated and
expressed as a protein product. In another embodiment, the
transcribable polynucleotide molecule comprises an anti-
sense region of a gene, and the promoter affects the transcrip-
tion of an antisense RNA molecule, double stranded RNA or
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other similar inhibitory RNA molecule in order to inhibit
expression of a specific RNA molecule of interest in a target
host cell.

Genes of Agronomic Interest

[0068] Transcribable polynucleotide molecules may be
genes of agronomic interest. As used herein, the term “gene of
agronomic interest” refers to a transcribable polynucleotide
molecule that when expressed in a particular plant tissue, cell,
or cell type confers a desirable characteristic, such as associ-
ated with plant morphology, physiology, growth, develop-
ment, yield, product, nutritional profile, disease or pest resis-
tance, and/or environmental or chemical tolerance. Genes of
agronomic interest include, but are not limited to, those
encoding a yield protein, a stress resistance protein, a devel-
opmental control protein, a tissue differentiation protein, a
meristem protein, an environmentally responsive protein, a
senescence protein, a hormone responsive protein, an abscis-
sion protein, a source protein, a sink protein, a flower control
protein, a seed protein, an herbicide resistance protein, a
disease resistance protein, a fatty acid biosynthetic enzyme, a
tocopherol biosynthetic enzyme, an amino acid biosynthetic
enzyme, a pesticidal protein, or any other agent such as an
antisense or RNAi molecule targeting a particular gene for
suppression. The product of a gene of agronomic interest may
act within the plant in order to cause an effect upon the plant
physiology or metabolism or may be act as a pesticidal agent
in the diet of a pest that feeds on the plant.

[0069] In one embodiment of the invention, a promoter of
the present invention is incorporated into a construct such that
the promoter is operably linked to a transcribable polynucle-
otide molecule that is a gene of agronomic interest. The
expression of the gene of agronomic interest is desirable in
order to confer an agronomically beneficial trait. A beneficial
agronomic trait may be, for example, but is not limited to,
herbicide tolerance, insect control, modified yield, fungal
disease resistance, virus resistance, nematode resistance, bac-
terial disease resistance, plant growth and development,
starch production, modified oils production, high oil produc-
tion, modified fatty acid content, high protein production,
fruit ripening, enhanced animal and human nutrition,
biopolymers, environmental stress resistance, pharmaceuti-
cal peptides and secretable peptides, improved processing
traits, improved digestibility, enzyme production, flavor,
nitrogen fixation, hybrid seed production, fiber production,
and biofuel production. Examples of genes of agronomic
interest known in the art include those for herbicide resistance
(U.S. Pat. Nos. 6,803,501, 6,448,476; 6,248,876; 6,225,114,
6,107,549, 5,866,775, 5,804,425; 5,633,435; and 5,463,175),
increased yield (U.S. Pat. Nos. RE38,446; 6,716,474; 6,663,
906; 6,476,295, 6,441,277, 6,423,828; 6,399,330; 6,372,211,
6,235,971, 6,222,098; and 5,716,837), insect control (U.S.
Pat. Nos. 6,809,078; 6,713,063; 6,686,452; 6,657,046 6,645,
497, 6,642,030; 6,639,054; 6,620,988; 6,593,293; 6,555,655,
6,538,109; 6,537,756, 6,521,442; 6,501,009; 6,468,523,
6,326,351; 6,313,378; 6,284,949, 6,281,016; 6,248,536;
6,242,241, 6,221,649; 6,177,615, 6,156,573; 6,153,814,
6,110,464; 6,093,695; 6,063,756, 6,063,597, 6,023,013;
5,959,091, 5,942,664; 5,942,658, 5,880,275; 5,763,245; and
5,763,241), fungal disease resistance (U.S. Pat. Nos. 6,653,
280, 6,573,361 6,506,962; 6,316,407, 6,215,048, 5,516,671,
5,773,696, 6,121,436, 6,316,407; and 6,506,962), virus resis-
tance (U.S. Pat. Nos. 6,617,496 6,608,241, 6,015,940, 6,013,
864; 5,850,023; and 5,304,730), nematode resistance (U.S.
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Pat. No. 6,228,992), bacterial disease resistance (U.S. Pat.
No. 5,516,671), plant growth and development (U.S. Pat.
Nos. 6,723,897 and 6,518,488), starch production (U.S. Pat.
Nos. 6,538,181; 6,538,179, 6,538,178, 5,750,876;
6,476,295), modified oils production (U.S. Pat. Nos. 6,444,
876; 6,426,447, and 6,380,462), high oil production (U.S.
Pat. Nos. 6,495,739; 5,608,149; 6,483,008; and 6,476,295),
modified fatty acid content (U.S. Pat. Nos. 6,828,475; 6,822,
141, 6,770,465, 6,706,950, 6,660,849; 6,596,538; 6,589,767,
6,537,750; 6,489,461; and 6,459,018), high protein produc-
tion (U.S. Pat. No. 6,380,466), fruit ripening (U.S. Pat. No.
5,512,466), enhanced animal and human nutrition (U.S. Pat.
Nos. 6,723,837, 6,653,530, 6,541,259, 5,985,605; and 6,171,
640), biopolymers (U.S. Pat. Nos. RE37,543; 6,228,623; and
5,958,745, and 6,946,588), environmental stress resistance
(U.S. Pat. No. 6,072,103), pharmaceutical peptides and
secretable peptides (U.S. Pat. Nos. 6,812,379; 6,774,283;
6,140,075; and 6,080,560), improved processing traits (U.S.
Pat. No. 6,476,295), improved digestibility (U.S. Pat. No.
6,531,648) low raffinose (U.S. Pat. No. 6,166,292), industrial
enzyme production (U.S. Pat. No. 5,543,576), improved fla-
vor (U.S. Pat. No. 6,011,199), nitrogen fixation (U.S. Pat. No.
5,229,114), hybrid seed production (U.S. Pat. No. 5,689,
041), fiber production (U.S. Pat. Nos. 6,576,818; 6,271,443;
5,981,834; and 5,869,720) and biofuel production (U.S. Pat.
No. 5,998,700).

[0070] Alternatively, a gene of agronomic interest can
affect the above mentioned plant characteristic or phenotype
by encoding a RNA molecule that causes the targeted modu-
lation of gene expression of an endogenous gene, for example
via antisense (see e.g. U.S. Pat. No. 5,107,065); inhibitory
RNA (“RNAi”, including modulation of gene expression via
miRNA-, siRNA-, trans-acting siRNA-, and phased sRNA-
mediated mechanisms, e.g. as described in published appli-
cations US 2006/0200878 and US 2008/0066206, and in U.S.
patent application Ser. No. 11/974,469); or cosuppression-
mediated mechanisms. The RNA could also be a catalytic
RNA molecule (e.g. a ribozyme or a riboswitch; see e.g. US
2006/0200878) engineered to cleave a desired endogenous
mRNA product. Thus, any transcribable polynucleotide mol-
ecule that encodes a transcribed RNA molecule that affects an
agronomically important phenotype or morphology change
of interest may be useful for the practice of the present inven-
tion. Methods are known in the art for constructing and intro-
ducing constructs into a cell in such a manner that the tran-
scribable polynucleotide molecule is transcribed into a
molecule that is capable of causing gene suppression. For
example, posttranscriptional gene suppression using a con-
struct with an anti-sense oriented transcribable polynucle-
otide molecule to regulate gene expression in plant cells is
disclosed in U.S. Pat. Nos. 5,107,065 and 5,759,829, and
posttranscriptional gene suppression using a construct with a
sense-oriented transcribable polynucleotide molecule to
regulate gene expression in plants is disclosed in U.S. Pat.
Nos. 5,283,184 and 5,231,020. Expression of a transcribable
polynucleotide in a plant cell can also be used to suppress
plant pests feeding on the plant cell, for example, composi-
tions isolated from coleopteran pests (U.S. Patent Publication
No. US20070124836) and compositions isolated from nema-
tode pests (U.S. Patent Publication No. US20070250947).
Plant pests include, but are not limited to arthropod pests,
nematode pests, and fungal or microbial pests. Exemplary
transcribable polynucleotide molecules for incorporation
into constructs of the present invention include, for example,
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DNA molecules or genes from a species other than the target
species or genes that originate with or are present in the same
species, but are incorporated into recipient cells by genetic
engineering methods rather than classical reproduction or
breeding techniques. The type of polynucleotide molecule
can include, but is not limited to, a polynucleotide molecule
that is already present in the plant cell, a polynucleotide
molecule from another plant, a polynucleotide molecule from
a different organism, or a polynucleotide molecule generated
externally, such as a polynucleotide molecule containing an
antisense message of a gene, or a polynucleotide molecule
encoding an artificial, synthetic, or otherwise modified ver-
sion of a transgene.

Selectable Markers

[0071] As used herein the term “marker” refers to any tran-
scribable polynucleotide molecule whose expression, or lack
thereof, can be screened for or scored in some way. Marker
genes for use in the practice of the present invention include,
but are not limited to transcribable polynucleotide molecules
encoding f-glucuronidase (GUS described in U.S. Pat. No.
5,599,670), green fluorescent protein and variants thereof
(GFP described in U.S. Pat. Nos. 5,491,084 and 6,146,826),
proteins that confer antibiotic resistance, or proteins that con-
fer herbicide tolerance. Useful antibiotic resistance markers,
including those encoding proteins conferring resistance to
kanamycin (nptll), hygromycin B (aph IV), streptomycin or
spectinomycin (aad, spec/strep) and gentamycin (aac3 and
aacC4) are known in the art. Herbicides for which transgenic
plant tolerance has been demonstrated and the method of the
present invention can be applied, include, but are not limited
to: amino-methyl-phosphonic acid, glyphosate, glufosinate,
sulfonylureas, imidazolinones, bromoxynil, dalapon,
dicamba, cyclohexanedione, protoporphyrinogen oxidase
inhibitors, and isoxasflutole herbicides. Transcribable poly-
nucleotide molecules encoding proteins involved in herbicide
tolerance are known in the art, and include, but are not limited
to, a transcribable polynucleotide molecule encoding
S-enolpyruvylshikimate-3-phosphate synthase (EPSPS for
glyphosate tolerance described in U.S. Pat. Nos. 5,627,061;
5,633,435; 6,040,497; and 5,094,945); a transcribable poly-
nucleotide molecule encoding a glyphosate oxidoreductase
and a glyphosate-N-acetyl transferase (GOX described in
U.S. Pat. No. 5,463,175; GAT described in U.S. Patent pub-
lication No. 20030083480, and dicamba monooxygenase
U.S. Patent publication No. 20030135879); a transcribable
polynucleotide molecule encoding bromoxynil nitrilase (Bxn
for Bromoxynil tolerance described in U.S. Pat. No. 4,810,
648); a transcribable polynucleotide molecule encoding phy-
toene desaturase (crtl) described in Misawa, et al., Plant
Journal 4:833-840 (1993) and Misawa, et al., Plant Journal
6:481-489 (1994) for norflurazon tolerance; a transcribable
polynucleotide molecule encoding acetohydroxyacid syn-
thase (AHAS, aka ALS) described in Sathasiivan, et al., Nucl.
Acids Res. 18:2188-2193 (1990) for tolerance to sulfonylurea
herbicides; and the bar gene described in DeBlock, et al.,
EMBO Journal 6:2513-2519 (1987) for glufosinate and
bialaphos tolerance. The promoter molecules of the present
invention can express linked transcribable polynucleotide
molecules that encode for phosphinothricin acetyltrans-
ferase, glyphosate resistant EPSPS, aminoglycoside phos-
photransferase, hydroxyphenyl pyruvate dehydrogenase,
hygromycin phosphotransferase, neomycin phosphotrans-
ferase, dalapon dehalogenase, bromoxynil resistant nitrilase,
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anthranilate synthase, aryloxyalkanoate dioxygenases, acetyl
CoA carboxylase, glyphosate oxidoreductase, and glypho-
sate-N-acetyl transferase.

[0072] Included within the term “selectable markers™ are
also genes which encode a secretable marker whose secretion
can be detected as a means of identifying or selecting for
transformed cells. Examples include markers that encode a
secretable antigen that can be identified by antibody interac-
tion, or even secretable enzymes which can be detected cata-
Iytically. Selectable secreted marker proteins fall into a num-
ber of classes, including small, diffusible proteins which are
detectable, (e.g. by ELISA), small active enzymes which are
detectable in extracellular solution (e.g, alpha-amylase, beta-
lactamase, phosphinothricin transferase), or proteins which
are inserted or trapped in the cell wall (such as proteins which
include a leader sequence such as that found in the expression
unit of extension or tobacco pathogenesis related proteins
also known as tobacco PR-S). Other possible selectable
marker genes will be apparent to those of skill in the art and
are encompassed by the present invention.

Cell Transformation

[0073] The invention is also directed to a method of pro-
ducing transformed cells and plants which comprise a pro-
moter operably linked to a transcribable polynucleotide mol-
ecule.

[0074] The term “transformation” refers to the introduction
of nucleic acid into a recipient host. As used herein, the term
“host” refers to bacteria, fungi, or plant, including any cells,
tissue, organs, or progeny of the bacteria, fungi, or plant. Plant
tissues and cells of particular interest include protoplasts,
calli, roots, tubers, seeds, stems, leaves, seedlings, embryos,
and pollen.

[0075] As used herein, the term “transformed” refers to a
cell, tissue, organ, or organism into which a foreign poly-
nucleotide molecule, such as a construct, has been intro-
duced. The introduced polynucleotide molecule may be inte-
grated into the genomic DNA of the recipient cell, tissue,
organ, or organism such that the introduced polynucleotide
molecule is inherited by subsequent progeny. A “transgenic”
or “transformed” cell or organism also includes progeny of
the cell or organism and progeny produced from a breeding
program employing such a transgenic organism as a parent in
across and exhibiting an altered phenotype resulting from the
presence of a foreign polynucleotide molecule. The term
“transgenic” refers to a bacteria, fungi, or plant containing
one or more heterologous polynucleic acid molecules.
[0076] There are many methods for introducing poly-
nucleic acid molecules into plant cells. The method generally
comprises the steps of selecting a suitable host cell, trans-
forming the host cell with a recombinant vector, and obtain-
ing the transformed host cell. Suitable methods include bac-
terial infection (e.g. Agrobacterium), binary bacterial
artificial chromosome vectors, direct delivery of DNA (e.g.
via PEG-mediated transformation, desiccation/inhibition-
mediated DNA uptake, electroporation, agitation with silicon
carbide fibers, and acceleration of DNA coated particles, etc.
(reviewed in Potrykus, et al., Ann. Rev. Plant Physiol. Plant
Mol. Biol. 42: 205 (1991)).

[0077] Technology for introduction of a DNA molecule
into cells is well known to those of skill in the art. Methods
and materials for transforming plant cells by introducing a
plant DNA construct into a plant genome in the practice of
this invention can include any of the well-known and demon-
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strated methods. Any transformation methods may be utilized
to transform a host cell with one or more promoters and/or
constructs of the present. Host cells may be any cell or organ-
ism such as a plant cell, algae cell, algae, fungal cell, fungi,
bacterial cell, or insect cell. Preferred hosts and transformed
cells include cells from: plants, Aspergillus, yeasts, insects,
bacteria and algae.

[0078] Regenerated transgenic plants can be self-pollinated
to provide homozygous transgenic plants. Alternatively, pol-
len obtained from the regenerated transgenic plants may be
crossed with non-transgenic plants, preferably inbred lines of
agronomically important species. Descriptions of breeding
methods that are commonly used for different traits and crops
can be found in one of several reference books, see, for
example, Allard, Principles of Plant Breeding, John Wiley &
Sons, NY, U. of CA, Davis, Calif., 50-98 (1960); Simmonds,
Principles of crop improvement, Longman, Inc., NY, 369-399
(1979); Sneep and Hendriksen, Plant breeding perspectives,
Wageningen (ed), Center for Agricultural Publishing and
Documentation (1979); Fehr, Soybeans: Improvement, Pro-
duction and Uses, 2nd Edition, Monograph, 16:249 (1987);
Fehr, Principles of variety development, Theory and Tech-
nique, (Vol. 1) and Crop Species Soybean (Vol 2), lowa State
Univ., Macmillan Pub. Co.,NY, 360-376 (1987). Conversely,
pollen from non-transgenic plants may be used to pollinate
the regenerated transgenic plants.

[0079] The transformed plants may be analyzed for the
presence of the genes of interest and the expression level
and/or profile conferred by the regulatory elements of the
present invention. Those of skill in the art are aware of the
numerous methods available for the analysis of transformed
plants. For example, methods for plant analysis include, but
are not limited to Southern blots or northern blots, PCR-based
approaches, biochemical analyses, phenotypic screening
methods, field evaluations, and immunodiagnostic assays.
The expression of a transcribable polynucleotide molecule
can be measured using TagMan® (Applied Biosystems, Fos-
ter City, Calif.) reagents and methods as described by the
manufacturer and PCR cycle times determined using the Taq-
Man® Testing Matrix. Alternatively, the Invader® (Third
Wave Technologies, Madison, Wis.) reagents and methods as
described by the manufacturer can be used transgene expres-
sion.

[0080] The seeds of the plants of this invention can be
harvested from fertile transgenic plants and be used to grow
progeny generations of transformed plants of this invention
including hybrid plant lines comprising the construct of this
invention and expressing a gene of agronomic interest.
[0081] The present invention also provides for parts of the
plants of the present invention. Plant parts, without limitation,
include leaves, stems, roots, tubers, seeds, endosperm, ovule,
and pollen. The invention also includes and provides trans-
formed plant cells which comprise a nucleic acid molecule of
the present invention.

[0082] The transgenic plant may pass along the transgenic
polynucleotide molecule to its progeny. Progeny includes any
regenerable plant part or seed comprising the transgene
derived from an ancestor plant. The transgenic plant is pref-
erably homozygous for the transformed polynucleotide mol-
ecule and transmits that sequence to all offspring as a result of
sexual reproduction. Progeny may be grown from seeds pro-
duced by the transgenic plant. These additional plants may
then be self-pollinated to generate a true breeding line of
plants. The progeny from these plants are evaluated, among
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other things, for gene expression. The gene expression may
be detected by several common methods such as western
blotting, northern blotting, immuno-precipitation, and
ELISA.

Commodity Products

[0083] The present invention provides a commodity prod-
uct comprising DNA molecules according to the invention.
As used herein, a “commodity product” refers to any compo-
sition or product which is comprised of material derived from
a plant, seed, plant cell or plant part comprising a DNA
molecule of the invention. Commodity products may be sold
to consumers and may be viable or nonviable. Nonviable
commodity products include but are not limited to nonviable
seeds and grains; processed seeds, seed parts, and plant parts;
dehydrated plant tissue, frozen plant tissue, and processed
plant tissue; seeds and plant parts processed for animal feed
for terrestrial and/or aquatic animals consumption, oil, meal,
flour, flakes, bran, fiber, milk, cheese, paper, cream, wine, and
any other food for human consumption; and biomasses and
fuel products. Viable commodity products include but are not
limited to seeds and plant cells. Plants comprising a DNA
molecule according to the invention can thus be used to manu-
facture any commodity product typically acquired from
plants or parts thereof.

[0084] Having now generally described the invention, the
same will be more readily understood through reference to
the following examples which are provided by way of illus-
tration, and are not intended to be limiting of the present
invention, unless specified. It should be appreciated by those
of'skill in the art that the techniques disclosed in the following
examples represent techniques discovered by the inventors to
function well in the practice of the invention. However, those
of skill in the art should, in light of the present disclosure,
appreciate that many changes can be made in the specific
embodiments that are disclosed and still obtain a like or
similar result without departing from the spirit and scope of
the invention, therefore all matter set forth or shown in the
accompanying drawings is to be interpreted as illustrative and
not in a limiting sense.

EXAMPLES
Example 1
Identification and Cloning of Regulatory Elements

[0085] Novel ubiquitin transcriptional regulatory elements,
or transcriptional regulatory expression element group (EXP)
sequences were identified and isolated from genomic DNA of
the monocot species Big bluestem (Andropogon gerardii),
Plume Grass (Saccharum ravennae (Evianthus ravennae)),
Green bristlegrass (Setaria viridis), Teosinte (Zea mays
subsp. mexicana), Foxtail millet (Setaria italica), and Coix
(Coix lacryma-jobi).

[0086] Ubiquitin 1 transcript sequences were identified
from each of the above species. The 5' untranslated region (5'
UTR) of each of the Ubiquitin 1 transcripts was used to design
primers to amplify the corresponding transcriptional regula-
tory elements for the identified Ubiquitin gene, which com-
prises a promoter, leader (5' UTR) and first intron operably
linked. The primers were used with GenomeWalker™ (Clon-
tech Laboratories, Inc, Mountain View, Calif.) libraries con-
structed following the manufacturer’s protocol to clone the 5'
region of the corresponding genomic DNA sequence. Ubig-
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uitin transcriptional regulatory elements were also isolated
from the monocot Sorghum bicolor using public sequences
that are homologs to the Ubiquitin 4, 6 and 7 genes of Zea
mays.

[0087] Using the identified sequences, a bioinformatic
analysis was conducted to identify regulatory elements
within the amplified DNA. Using the results of this analysis,
regulatory elements were defined within the DNA sequences
and primers designed to amplify the regulatory elements. The
corresponding DNA molecule for each regulatory element
was amplified using standard polymerase chain reaction con-
ditions with primers containing unique restriction enzyme
sites and genomic DNA isolated from A. gerardii, S. raven-
nae, S. viridis, Z. mays subsp. mexicana, S. italica, C.
lacryma-jobi, and S. bicolor. The resulting DNA fragments
were ligated into base plant expression vectors and
sequenced. An analysis of the regulatory element TSS and
intron/exon splice junctions was then done using transformed
plant protoplasts. Briefly, the protoplasts were transformed
with the plant expression vectors comprising the cloned DNA
fragments operably linked to a heterologous transcribable
polynucleotide molecule and the 5' RACE System for Rapid
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Amplification of cDNA Ends, Version 2.0 (Invitrogen, Carls-
bad, Calif. 92008) was used to confirm the regulatory element
TSS and intron/exon splice junctions by analyzing the
sequence of the mRNA transcripts produced thereby.

[0088] Sequences of the identified transcriptional regula-
tory expression element groups (“EXP’s™) are provided
hereinas SEQ IDNOS: 1, 5,8, 10, 12, 14, 16, 18, 22,25, 27,
29,31,33,37,39,41,45,49, 53, 55,59, 63, 65,69,73,75,77,
79, 83, 85,87,90, 93, 95,97, 98, 99, 100, 102, 104, 106, 108,
110, 112, 114, 115, 116, 117, 119, 121, 123, 124, 125, 126,
128, 130, 132, 133, 134, 136, 137, 139, 141, 143, 145, 147,
149, 151, 153, 155, 157, 180, 181 and 183, as listed in Table
1 below. Promoter sequences are provided herein as SEQ ID
NOS:2,6,9,11,13,15,17, 19, 23, 26, 28, 30, 32, 34, 38, 40,
42, 46, 50, 56, 60, 64, 66,70, 74,76, 78, 80, 84, 86, 88, 91, 96
and 135. Leader sequences are provided herein as SEQ ID
NOS: 3, 20, 35, 43, 47, 51, 57, 61, 67, 71 and 81. Intron
sequences are provided herein as SEQ ID NOS: 4, 7, 21, 24,
36, 44, 48, 52, 54, 58, 62, 68, 72, 82, 92, 94, 101, 103, 105,
107, 109, 111, 113, 118, 120, 122, 127, 129, 131, 138, 140,
142, 144, 146, 148, 150, 152, 154, 156, 158 and 182. An
enhancer sequence is provided as SEQ ID NO: 89.

TABLE 1

Transcriptional regulatory expression element groups (“EXP’s™), promoters, enhancers, leaders and introns isolated from various grass species.

Plasmid
Construct(s)
and
Amplicons
Size Source Description and/or regulatory elements of EXP linked in comprising
Annotation SEQIDNO: (bp) Genus/species 5'— 3'direction (SEQ ID NOs): EXP
EXP-ANDge.Ubql:1:9 1 3741 A. gerardii EXP: P-ANDge.Ubql-1:1:11 (SEQ ID NO: 2); L-
ANDge.Ubql-1:1:2 (SEQ ID NO: 3); I-ANDge.Ubq1-1:1:3
(SEQ ID NO: 4).
P-ANDge.Ubql-1:1:11 2 2603 A. gerardii promoter
L-ANDge.Ubql-1:1:2 3 99 A. gerardii leader
I-ANDge.Ubq1-1:1:3 4 1039 4. gerardii intron
EXP-ANDge.Ubql:1:7 5 3255 A. gerardii EXP: P-ANDge.Ubql-1:1:9 (SEQ ID NO: 6); L- PMON136264,
ANDge.Ubql-1:1:2 (SEQ ID NO: 3); L ANDge.Ubq1-1:1:4 PCR0145892,
(SEQID NO: 7). PMON140896,
PCR41
P-ANDge.Ubql-1:1:9 6 2114 A. gerardii promoter
I-ANDge.Ubql-1:1:4 7 1042 A. gerardii intron
EXP-ANDge.Ubql:1:8 8 2785 A. gerardii EXP: P-ANDge.Ubql1-1:1:10 (SEQ ID NO: 9); L- pMON140917,
ANDge.Ubql-1:1:2 (SEQ ID NO: 3); -ANDge.Ubq1-1:1:4 PCR42
(SEQID NO: 7).
P-ANDge.Ubql1-1:1:10 9 1644 A. gerardii promoter
EXP-ANDge.Ubql:1:10 10 2613 A. gerardii EXP: P-ANDge.Ubql-1:1:12 (SEQ ID NO: 11); L- PCR0145815,
ANDge.Ubql-1:1:2 (SEQ ID NO: 3); -ANDge.Ubq1-1:1:4 PCR43
(SEQID NO: 7).
P-ANDge.Ubql-1:1:12 11 1472 A. gerardii promoter
EXP-ANDge.Ubql:1:6 12 2255 A. gerardii EXP: P-ANDge.Ubql-1:1:8 (SEQ ID NO: 13); L- PMON136259,
ANDge.Ubql-1:1:2 (SEQ ID NO: 3); L ANDge.Ubq1-1:1:4 PCR0145893,
(SEQID NO: 7). PMON140898,
PCR44
P-ANDge.Ubql-1:1:8 13 1114 A. gerardii promoter
EXP-ANDge.Ubql:1:11 14 1912 A. gerardii EXP: P-ANDge.Ubql-1:1:13 (SEQ ID NO: 15); L- PCR0145817,
ANDge.Ubql-1:1:2 (SEQ ID NO: 3); L ANDge.Ubq1-1:1:4 PMON140899,
(SEQID NO: 7). PCR45
P-ANDge.Ubql1-1:1:13 15 771 A. gerardii promoter
EXP-ANDge.Ubql:1:12 16 1623 A. gerardii EXP: P-ANDge.Ubql-1:1:14 (SEQ ID NO: 17); L- PCR0145819,
ANDge.Ubql-1:1:2 (SEQ ID NO: 3); L ANDge.Ubq1-1:1:4 PMON140900,
(SEQID NO: 7). PCR46
P-ANDge.Ubql-1:1:14 17 482 A. gerardii promoter
EXP-ERIra.Ubql 18 3483 E. ravennae EXP: P-ERIra.Ubq1-1:1:10 (SEQ ID NO: 19); L-ERIra.Ubql-

1:1:2 (SEQ ID NO: 20); I-ERIra.Ubq1-1:1:1 (SEQ ID
NO: 21).
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Transcriptional regulatory expression element groups (“EXP’s”), promoters, enhancers, leaders and introns isolated from various grass species.

Plasmid
Construct(s)
and
Amplicons
Size Source Description and/or regulatory elements of EXP linked in comprising
Annotation SEQIDNO: (bp) Genus/species 5'— 3'direction (SEQ ID NOs): EXP
P-ERIra.Ubql-1:1:10 19 2536 E. ravennae promoter
L-ERIra.Ubql-1:1:2 20 94 E. ravennae leader
I-ERIra.Ubql-1:1:1 21 1041 E. ravennae intron
EXP-ERIra.Ubql:1:9 22 3152 E. ravennae EXP: P-ERIra.Ubql-1:1:9 (SEQ ID NO: 23); L-ERIra.Ubql- pPMON136263,
1:1:2 (SEQ ID NO: 20); I-ERIra.Ubq1-1:1:2 (SEQ ID PCR0145896,
NO: 24). pMON140904,
PCR50
P-ERIra.Ubql-1:1:9 23 2014 E. ravennae promoter
I-ERIra.Ubql-1:1:2 24 1044 E. ravennae intron
EXP-ERIra.Ubql:1:10 25 2663 E. ravennae EXP: P-ERIra.Ubql-1:1:11 (SEQ ID NO: 26); L-ERIra.Ubq1- PCR0145820,
1:1:2 (SEQ ID NO: 20); I-ERIra.Ubq1-1:1:2 (SEQ ID pMON140905,
NO: 24). PCR51
P-ERIra.Ubqgl-1:1:11 26 1525 E. ravennae promoter
EXP-ERIra.Ubql:1:8 27 2182 E. ravennae EXP: P-ERIra.Ubql-1:1:8 (SEQ ID NO: 28); L-ERIra.Ubql- pPMON136258,
1:1:2 (SEQ ID NO: 20); I-ERIra.Ubq1-1:1:2 (SEQ ID PCR0145897,
NO: 24). PMON140906,
PCR352,
pMON142864,
pMON142862
P-ERIra.Ubql-1:1:8 28 1044 E. ravennae promoter
EXP-ERIra.Ubql:1:11 29 1934 E. ravennae EXP: P-ERIra.Ubql-1:1:12 (SEQ ID NO: 30); L- PCR0145821,
ERIra.Ubql-1:1:2 (SEQ ID NO: 20); I-ERIra.Ubq1-1:1:2 pMON140907,
(SEQ ID NO: 24). PCR353
P-ERIra.Ubql-1:1:12 30 796 E. ravennae promoter
EXP-ERIra.Ubql:1:12 31 1649 E. ravennae EXP: P-ERIra.Ubql-1:1:13 (SEQ ID NO: 32); L-ERIra.Ubq1- PCR0145822,
1:1:2 (SEQ ID NO: 20); I-ERIra.Ubq1-1:1:2 (SEQ ID pMON140908,
NO: 24). PCR54
P-ERIra.Ubql-1:1:13 32 511 E. ravennae promoter
EXP-Sv.Ubql:1:2 33 2631 S. viridis EXP: P-Sv.Ubql-1:1:1 (SEQ ID NO: 34); L-Sv.Ubq1-1:1:2 pMON140878,
(SEQ ID NO: 35); I-Sv.Ubql-1:1:1 (SEQ ID NO: 36). PCR0145909,
pMON129203,
pMON131958
P-Sv.Ubql-1:1:1 34 1493 S. viridis promoter
L-Sv.Ubql-1:1:2 35 127 S. viridis leader
I-Sv.Ubq1-1:1:1 36 1011 S. viridis intron
EXP-Sv.Ubql:1:3 37 2173 S. viridis EXP: P-Sv.Ubq1-1:1:2 (SQ ID NO: 38); L-Sv.Ubql-1:1:2 PCR0145929,
(SEQ ID NO: 35); I-Sv.Ubql-1:1:1 (SEQ ID NO: 36). pMON129204
P-Sv.Ubql-1:1:2 38 1035 S. viridis promoter
EXP-Sv.Ubql:1:5 39 1819 S. viridis EXP: P-Sv.Ubql-1:1:3 (SEQ ID NO: 40); L-Sv.Ubq1-1:1:2 pMON129205,
(SEQ ID NO: 35); I-Sv.Ubql-1:1:1 (SEQ ID NO: 36). pMON131959
P-Sv.Ubql-1:1:3 40 681 S. viridis promoter
EXP-Zm.UbgM1:1:1 (Allele- 41 1922 Z. mays subsp. EXP:P-Zm.UbqM1-1:1:1 (SEQ ID NO: 42); L-Zm.UbgqM1- pMON140881,
1) mexicana 1:1:1 (SEQ ID NO: 43); I-Zm.UbqM1-1:1:5 (SEQ ID NO: 44).  PCR0145914,
pMON129210,
pMON131961
P-Zm.UbgqM1-1:1:1 (Allele-1) 42 850 Z. mayssubsp. promoter
mexicana
L-Zm.UbqM1-1:1:1 (Allele-1) 43 78 Z. mayssubsp. leader
mexicana
I-Zm.UbgM1-1:1:5 (Allele-1) 44 994 Z. mays subsp. intron
mexicana
EXP-Zm.UbgM1:1:4 (Allele- 45 1971 Z. mays subsp. EXP:P-Zm.UbqM1-1:1:4 (SEQ ID NO: 46); L-Zm.UbqM1- pMON140882,
2) mexicana 1:1:5 (SEQ ID NO: 47); I-Zm.UbqM1-1:1:4 (SEQ ID NO: 48).  PCR0145915,
pMON129212,
pMON131963
P-Zm.UbgqM1-1:1:4 (Allele-2) 46 887 Z. mayssubsp. promoter
mexicana
L-Zm.UbqM1-1:1:5 (Allele-2) 47 77 Z. mayssubsp. leader
mexicana
I-Zm.UbgM1-1:1:4 (Allele-2) 48 1007 Z. mayssubsp. intron
mexicana
EXP-Zm.UbgM1:1:2 (Allele- 49 2005 Z. mays subsp. EXP: P-Zm.UbqM1-1:1:5 (SEQ ID NO: 50); L-Zm.UbgM1- PCR0145916,
3) mexicana 1:1:4 (SEQ ID NO: 51); I-Zm.UbgM1-1:1:11 (SEQ ID pMON129211,
NO: 52). pMON131962,
pMON132047
P-Zm.UbgqM1-1:1:5 (Allele-3) 50 877 Z. mayssubsp. promoter

mexicana
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Sep. 27,2012

Transcriptional regulatory expression element groups (“EXP’s”), promoters, enhancers, leaders and introns isolated from various grass species.

Plasmid
Construct(s)
and
Amplicons
Size Source Description and/or regulatory elements of EXP linked in comprising
Annotation SEQIDNO: (bp) Genus/species 5'— 3'direction (SEQ ID NOs): EXP
L-Zm.UbqM1-1:1:4 (Allele-3) 51 78 Z. mayssubsp. leader
mexicana
I-Zm.UbgM1-1:1:11 (Allele- 52 1050 Z. mays subsp. intron
3) mexicana
EXP-Zm.UbgM1:1:5 (Allele- 53 2005 Z. mays subsp. EXP: P-Zm.UbqM1-1:1:5 (SEQ ID NO: 50); L-Zm.UbgM1-
3) mexicana 1:1:4 (SEQ ID NO: 51); I-Zm.UbgM1-1:1:12 (SEQ ID
NO: 54).
I-Zm.UbgM1-1:1:12 (Allele- 54 1050 Z. mays subsp. intron
3) mexicana
EXP-Sb.Ubg4:1:1 55 1632 S. bicolor EXP: P-Sb.Ubg4-1:1:1 (SEQ ID NO: 56); L-Sb.Ubq4-1:1:1 pMON140886,
(SEQ ID NO: 57); I-Sb.Ubg4-1:1:1 (SEQ ID NO: 58). PCR0145921,
pMON129219,
pMON132932
P-Sb.Ubg4-1:1:1 56 401 S. bicolor promoter
L-Sb.Ubg4-1:1:1 57 154 S. bicolor leader
I-Sb.Ubg4-1:1:1 58 1077 S. bicolor intron
EXP-Sb.Ubq6 59 2000 S. bicolor EXP: P-Sb.Ubq6-1:1:2 (SEQ ID NO: 60); L-Sb.Ubq6-1:1:1
(SEQ ID NO: 61); I-Sb.Ubqg6-1:1:1 (SEQ ID NO: 62).
P-Sb.Ubq6-1:1:2 60 791 S. bicolor promoter
L-Sb.Ubq6-1:1:1 61 136 S. bicolor leader
I-Sb.Ubg6-1:1:1 62 1073 S. bicolor intron
EXP-Sb.Ubq6:1:1 63 2064 S. bicolor EXP: P-Sb.Ubq6-1:1:1 (SEQ ID NO: 64); L-Sb.Ubq6-1:1:1 pMON140887,
(SEQ ID NO: 61); I-Sb.Ubqg6-1:1:1 (SEQ ID NO: 62). PCR0145920,
pMON129218
P-Sb.Ubq6-1:1:1 64 855 S. bicolor promoter
EXP-Sb.Ubq7:1:1 65 2000 S. bicolor EXP: P-Sb.Ubq7-1:1:1 (SEQ ID NO: 66); L-Sb.Ubq7-1:1:1 pMON132974
(SEQ ID NO: 67); I-Sb.Ubq7-1:1:1 (SEQ ID NO: 68).
P-Sb.Ubq7-1:1:1 66 565 S. bicolor promoter
L-Sb.Ubq7-1:1:1 67 77 S. bicolor leader
I-Sb.Ubq7-1:1:1 68 1358 S. bicolor intron
EXP-SETit.Ubql:1:1 69 2622 S.italica EXP: P-SETit.Ubql-1:1:1 (SEQ ID NO: 70); L-SETit.Ubql- pMON140877,
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:1 (SEQ ID NO: 72). ~ PCR0145900,
pMON129200
P-SETit.Ubql-1:1:1 70 1492 S.italica promoter
L-SETit.Ubql-1:1:1 71 127 S.italica leader
I-SETit.Ubql-1:1:1 72 1003 S. italica intron
EXP-SETit.Ubql:1:4 73 2622 S.italica EXP: P-SETit.Ubql-1:1:4 (SEQ ID NO: 74); L-SETit.Ubql- pMON132037
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:1 (SEQ ID NO: 72).
P-SETit.Ubql-1:1:4 74 1492 S.italica promoter
EXP-SETit.Ubql:1:2 75 2164 S.italica EXP: P-SETit.Ubql-1:1:2 (SEQ ID NO: 76); L-SETit.Ubql-
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:1 (SEQ ID NO: 72).
P-SETit.Ubql-1:1:2 76 1034 S.italica promoter
EXP-SETit.Ubql:1:3 71 1810 S. italica EXP: P-SETit.Ubql-1:1:3 (SEQ ID NO: 78); L-SETit.Ubql- PCR0145905,
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:1 (SEQ ID NO: 72).  pMON129202,
pMON131957
P-SETit.Ubql-1:1:3 78 680 S. italica promoter
EXP-CLUbql:1:1 79 1940 C. lacryma-jobi EXP:P-CLUbql-1:1:1 (SEQ ID NO: 80); L-CL.Ubq1-1:1:1 pMON140889,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:1 (SEQ ID NO: 82). PCR0145922,
pMON140913,
PCR19,
pMON129221,
PMON146795,
pMON146796,
pMON146797,
pMON146798,
pMON146799,
pMON132047,
pMON146800,
pMON146801,
pMON146802
P-CLUbq1-1:1:1 80 837 C. lacryma-jobi promoter
L-CLUbql-1:1:1 81 86 C. lacryma-jobi leader
I-CL.Ubql-1:1:1 82 1017 C. lacryma-jobi intron
EXP-CLUbql:1:3 83 1845 C. lacryma-jobi EXP:P-CLUbql-1:1:4 (SEQ ID NO: 84); L-CL.Ubql-1:1:1 PCR0145945,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:1 (SEQ ID NO: 82). pMON140914,

PCR20
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Sep. 27,2012

Transcriptional regulatory expression element groups (“EXP’s”), promoters, enhancers, leaders and introns isolated from various grass species.

Plasmid
Construct(s)
and
Amplicons
Size Source Description and/or regulatory elements of EXP linked in comprising
Annotation SEQIDNO: (bp) Genus/species 5'— 3'direction (SEQ ID NOs): EXP
P-CL.Ubql-1:1:4 84 742 C. lacryma-jobi promoter
EXP-CLUbql:1:4 85 1504 C. lacryma-jobi EXP: P-CL.Ubgl-1:1:3 (SEQ ID NO: 86); L-Cl.Ubql1-1:1:1 PCR0145946,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:1 (SEQ ID NO: 82). pMON140915,
PCR21
P-CL.Ubq1-1:1:3 86 401 C. lacryma-jobi promoter
EXP-CLUbql:1:5 87 1157 C. lacryma-jobi EXP: P-CL.Ubgl-1:1:5 (SEQ ID NO: 88); L-Cl.Ubql-1:1:1 PCR0145947,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:1 (SEQ ID NO: 82). pMON140916,
PCR22
P-CLUbql-1:1:5 88 54 C. lacryma-jobi promoter
E-CLUbql-1:1:1 89 798 C. lacryma-jobi enhancer
EXP-CL.Ubql:1:12 90 3393 C. lacryma-jobi EXP:P-Cl.Ubql-1:1:9 (SEQ ID NO: 91); L-CL.Ubq1-1:1:1 pMON142729
(SEQ ID NO: 81); I-CL.Ubq1-1:1:7 (SEQ ID NO: 92)
P-CL.Ubq1-1:1:9 91 2287 C. lacryma-jobi Promoter
I-CL.Ubql-1:1:7 92 1020 C. lacryma-jobi Intron
EXP-CLUbql:1:16 93 3393 C. lacryma-jobi EXP:P-Cl.Ubql-1:1:9 (SEQ ID NO: 91); L-CL.Ubq1-1:1:1 pMON146750,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:6 (SEQ ID NO: 94) pMON142748
I-CL.Ubql-1:1:6 94 1020 C. lacryma-jobi Intron
EXP-CLUbgql:1:11 95 2166 C.lacryma-jobi EXP:P-Cl.Ubql-1:1:10 (SEQ ID NO: 96); L-CL.Ubq1-1:1:1 pMON142730
(SEQ ID NO: 81); I-CL.Ubq1-1:1:7 (SEQ ID NO: 92)
P-CLUbq1-1:1:10 96 1060 C. lacryma-jobi Promoter
EXP-CL.Ubql:1:17 97 2166 C.lacryma-jobi EXP:P-Cl.Ubql-1:1:10 (SEQ ID NO: 96); L-CL.Ubq1-1:1:1 pMON146751,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:6 (SEQ ID NO: 94) pMON142749
EXP-CL.Ubql:1:10 98 1943 C. lacryma-jobi EXP: P-ClL.Ubgl-1:1:1 (SEQ ID NO: 80); L-Cl.Ubql-1:1:1 pMON140889,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:6 (SEQ ID NO: 94) PCR0145922,
pMON140913,
PCR19,
pMON129221
EXP-CL.Ubq1:1:18 99 1943 C. lacryma-jobi EXP: P-ClL.Ubgl-1:1:1 (SEQ ID NO: 80); L-Cl.Ubql-1:1:1 pMON146795
(SEQ ID NO: 81); I-CL.Ubq1-1:1:7 (SEQ ID NO: 92)
EXP-CL.Ubql:1:19 100 1943 C. lacryma-jobi EXP: P-ClL.Ubgl-1:1:1 (SEQ ID NO: 80); L-Cl.Ubql-1:1:1 pMON146796
(SEQ ID NO: 81); I-CL.Ubq1-1:1:8 (SEQ ID NO: 101)
I-CL.Ubql-1:1:8 101 1020 C. lacryma-jobi Intron
EXP-CL.Ubq1:1:20 102 1943 C. lacryma-jobi EXP: P-ClL.Ubgl-1:1:1 (SEQ ID NO: 80); L-Cl.Ubql-1:1:1 pMON146797
(SEQ ID NO: 81); I-CL.Ubq1-1:1:9 (SEQ ID NO: 103)
I-CL.Ubql-1:1:9 103 1020 C. lacryma-jobi Intron
EXP-CLUbql:1:21 104 1943 C. lacryma-jobi EXP: P-ClL.Ubgl-1:1:1 (SEQ ID NO: 80); L-Cl.Ubql-1:1:1 pMON146798
(SEQ ID NO: 81); I-CL.Ubq1-1:1:10 (SEQ ID NO: 105)
I-ClL.Ubql-1:1:10 105 1020 C. lacryma-jobi Intron
EXP-CL.Ubql:1:22 106 1943 C. lacryma-jobi EXP: P-ClL.Ubgl-1:1:1 (SEQ ID NO: 80); L-Cl.Ubql-1:1:1 pMON146799
(SEQ ID NO: 81); I-CL.Ubq1-1:1:11 (SEQ ID NO: 107)
I-Cl.Ubql-1:1:11 107 1020 C. lacryma-jobi Intron
EXP-CL.Ubq1:1:23 108 1943 C. lacryma-jobi EXP: P-ClL.Ubgl-1:1:1 (SEQ ID NO: 80); L-Cl.Ubql-1:1:1 pMON132047,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:12 (SEQ ID NO: 109) pMON146800
I-CL.Ubql-1:1:12 109 1020 C. lacryma-jobi Intron
EXP-CL.Ubql:1:24 110 1943 C. lacryma-jobi EXP: P-ClL.Ubgl-1:1:1 (SEQ ID NO: 80); L-Cl.Ubql-1:1:1 pMON146801
(SEQ ID NO: 81); I-CL.Ubq1-1:1:13 (SEQ ID NO: 111)
I-Cl.Ubql-1:1:13 111 1020 C. lacryma-jobi Intron
EXP-CL.Ubql:1:25 112 1943 C. lacryma-jobi EXP: P-ClL.Ubgl-1:1:1 (SEQ ID NO: 80); L-Cl.Ubql-1:1:1 pMON146802
(SEQ ID NO: 81); I-CL.Ubq1-1:1:14 (SEQ ID NO: 113)
I-Cl.Ubql-1:1:14 113 1020 C. lacryma-jobi Intron
EXP-CL.Ubql:1:13 114 1848 C. lacryma-jobi EXP: P-ClL.Ubql-1:1:4 (SEQ ID NO: 84); L-Cl.Ubql-1:1:1 PCR0145945,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:6 (SEQ ID NO: 94) pMON140914,
PCR20
EXP-CL.Ubql:1:14 115 1507 C. lacryma-jobi EXP: P-CL.Ubql-1:1:3 (SEQ ID NO: 86); L-Cl.Ubql-1:1:1 PCR0145946,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:6 (SEQ ID NO: 94) pMON140915,
PCR21
EXP-CL.Ubql:1:15 116 1160 C. lacryma-jobi EXP: P-CL.Ubql-1:1:5 (SEQ ID NO: 88); L-Cl.Ubql-1:1:1 PCR0145947,
(SEQ ID NO: 81); I-CL.Ubq1-1:1:6 (SEQ ID NO: 94) pMON140916,
PCR22
EXP-SETit.Ubql:1:5 117 2625 S. italica EXP: P-SETit.Ubql-1:1:1 (SEQ ID NO: 70); L-SETit.Ubql- pMON140877,
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:2 (SEQ ID NO: PCR0145900,
118) pMON129200
I-SETit.Ubql-1:1:2 118 1006 S. italica Intron
EXP-SETit.Ubql:1:10 119 2625 S. italica EXP: P-SETit.Ubql-1:1:4 (SEQ ID NO: 64); L-SETit.Ubql- pMON132037

1:1:1 (SEQ ID NO: 71); I-SETit.Ubq1-1:1:3 (SEQ ID NO:
120)
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Transcriptional regulatory expression element groups (“EXP’s”), promoters, enhancers, leaders and introns isolated from various grass species.

Plasmid
Construct(s)
and
Amplicons
Size Source Description and/or regulatory elements of EXP linked in comprising
Annotation SEQIDNO: (bp) Genus/species 5'— 3'direction (SEQ ID NOs): EXP
I-SETit.Ubql-1:1:3 120 1006 S. italica Intron
EXP-SETit.Ubql:1:12 121 2625 S. italica EXP: P-SETit.Ubql-1:1:4 (SEQ ID NO: 64); L-SETit.Ubql-
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:4 (SEQ ID NO:
122)
I-SETit.Ubql-1:1:4 122 1006 S. italica Intron
EXP-SETit.Ubql:1:7 123 2167 S. italica EXP: P-SETit.Ubql-1:1:2 (SEQ ID NO: 71); L-SETit.Ubql- PCR0145928,
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:2 (SEQ ID NO: pMON129201
118)
EXP-SETit.Ubql:1:6 124 1813 S. italica EXP: P-SETit.Ubql-1:1:3 (SEQ ID NO: 73); L-SETit.Ubql- PCR0145905,
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:2 (SEQ ID NO: pMON129202
118)
EXP-SETit.Ubql:1:11 125 1813 S. italica EXP: P-SETit.Ubql-1:1:3 (SEQ ID NO: 73); L-SETit.Ubql- pMON131957
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:3 (SEQ ID NO:
120)
EXP-SETit.Ubql:1:13 126 1813 S. italica EXP: P-SETit.Ubql-1:1:3 (SEQ ID NO: 73); L-SETit.Ubql-
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:5 (SEQ ID NO:
127)
I-SETit.Ubql-1:1:5 127 1006 S. italica Intron
EXP-Sv.Ubql:1:7 128 2634 S.viridis EXP: P-Sv.Ubql-1:1:1 (SEQ ID NO: 34); L-Sv.Ubq1-1:1:2 pMON140878,
(SEQ ID NO: 35); I-Sv.Ubgq1-1:1:2 (SEQ ID NO: 129) PCR0145909,
pMON129203
I-Sv.Ubq1-1:1:2 129 1014 S. viridis Intron
EXP-Sv.Ubql:1:11 130 2634 S.viridis EXP: P-Sv.Ubql-1:1:1 (SEQ ID NO: 34); L-Sv.Ubq1-1:1:2 pMON131958
(SEQ ID NO: 35); I-Sv.Ubgq1-1:1:3 (SEQ ID NO: 131)
I-Sv.Ubq1-1:1:3 131 1014 S. viridis Intron
EXP-Sv.Ubql:1:8 132 2176 S. viridis EXP: P-Sv.Ubq1-1:1:2 (SEQ ID NO: 38); L-Sv.Ubq1-1:1:2 PCR0145929,
(SEQ ID NO: 35); I-Sv.Ubgq1-1:1:2 (SEQ ID NO: 129) pMON129204
EXP-Sv.Ubql:1:9 133 1822 S. viridis EXP: P-Sv.Ubq1-1:1:3 (SEQ ID NO: 40); L-Sv.Ubq1-1:1:2 pMON129205
(SEQ ID NO: 35); I-Sv.Ubgq1-1:1:2 (SEQ ID NO: 129)
EXP-Sv.Ubql:1:10 134 1822 S. viridis EXP: P-Sv.Ubql-1:1:4 (SEQ ID NO: 135); L-Sv.Ubq1-1:1:2 PCR0O145911
(SEQ ID NO: 35); I-Sv.Ubgq1-1:1:2 (SEQ ID NO: 129)
P-Sv.Ubql-1:1:4 135 681 S. viridis Promoter
EXP-Sv.Ubql:1:12 136 1822 S. viridis EXP: P-Sv.Ubq1-1:1:3 (SEQ ID NO: 40); L-Sv.Ubq1-1:1:2 pMON131959
(SEQ ID NO: 35); I-Sv.Ubgq1-1:1:3 (SEQ ID NO: 131)
EXP-Zm.UbqM1:1:6 (Allele- 137 1925 Z. mays subsp. EXP:P-Zm.UbqM1-1:1:1 (SEQ ID NO: 42); L-Zm.UbgqM1- pMON140881,
1 Mexicana 1:1:1 (SEQ ID NO: 43); I-Zm.UbgM1-1:1:13 (SEQ ID NO: PCR0145914,
138) pMON129210
I-Zm.UbgM1-1:1:13 (Allele- 138 997 Z. mays subsp. Intron
1) Mexicana
EXP-Zm.UbgM1:1:10 139 1925 Z. mays subsp. EXP:P-Zm.UbqM1-1:1:1 (SEQ ID NO: 42); L-Zm.UbgqM1- pMON131961
(Allele-1) Mexicana 1:1:1 (SEQ ID NO: 43); I-Zm.UbgM1-1:1:17 (SEQ ID NO:
140)
I-Zm.UbgM1-1:1:17 (Allele- 140 997 Z. mays subsp. Intron
1) Mexicana
EXP-Zm.UbgM1:1:7 (Allele- 141 1974 Z. mays subsp. EXP:P-Zm.UbqM1-1:1:4 (SEQ ID NO: 46); L-Zm.UbqM1- pMON140882,
2) Mexicana 1:1:5 (SEQ ID NO: 47); I-Zm.UbgM1-1:1:14 (SEQ ID NO: PCR0145915,
142) pMON129212
I-Zm.UbgM1-1:1:14 (Allele- 142 1010 Z. mays subsp. Intron
2) Mexicana
EXP-Zm.UbgM1:1:12 143 1974 Z. mays subsp. EXP:P-Zm.UbqM1-1:1:4 (SEQ ID NO: 46); L-Zm.UbqM1- pMON131963
(Allele-2) Mexicana 1:1:5 (SEQ ID NO: 47); I-Zm.UbgM1-1:1:19 (SEQ ID NO:
144)
I-Zm.UbgM1-1:1:19 (Allele- 144 1010 Z. mays subsp. Intron
2) Mexicana
EXP-Zm.UbqM1:1:8 (Allele- 145 2008 Z. mays subsp. EXP:P-Zm.UbqM1-1:1:5 (SEQ ID NO: 50); L-Zm.UbgM1- PCR0145916,
3) Mexicana 1:1:4 (SEQ ID NO: 51); I-Zm.UbgM1-1:1:15 (SEQ ID NO: pMON129211
146)
I-Zm.UbgM1-1:1:15 (Allele- 146 1053 Z. mays subsp. Intron
3) Mexicana
EXP-Zm.UbgM1:1:9 (Allele- 147 2008 Z. mays subsp. EXP:P-Zm.UbqM1-1:1:5 (SEQ ID NO: 50); L-Zm.UbgM1-
3) Mexicana 1:1:4 (SEQ ID NO: 51); I-Zm.UbgM1-1:1:16 (SEQ ID NO:
148)
I-Zm.UbgM1-1:1:16 (Allele- 148 1053 Z. mays subsp. Intron
3) Mexicana
EXP-Zm.UbgM1:1:11 149 2008 Z. mays subsp. EXP:P-Zm.UbqM1-1:1:5 (SEQ ID NO: 50); L-Zm.UbgM1- pMON131962,
(Allele-3) Mexicana 1:1:4 (SEQ ID NO: 51); I-Zm.UbgM1-1:1:18 (SEQ ID NO: pMON132047

150)
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Transcriptional regulatory expression element groups (“EXP’s”), promoters, enhancers, leaders and introns isolated from various grass species.

Plasmid
Construct(s)
and
Amplicons
Size Source Description and/or regulatory elements of EXP linked in comprising
Annotation SEQIDNO: (bp) Genus/species 5'— 3'direction (SEQ ID NOs): EXP
I-Zm.UbgM1-1:1:18 (Allele- 150 1053 Z. mays subsp. Intron
3) Mexicana
EXP-Sb.Ubg4:1:2 151 1635 S. bicolor EXP: P-Sb.Ubg4-1:1:1 (SEQ ID NO: 56); L-Sb.Ubg4-1:1:1 PMON140886,
(SEQ ID NO: 57); I-Sb.Ubg4-1:1:2 (SEQ ID NO: 152) PCRO145921,
pPMON129219,
pPMON132932
I-Sb.Ubg4-1:1:2 152 1080 S. bicolor Intron
EXP-Sb.Ubq6:1:2 153 2067 S. bicolor EXP: P-Sb.Ubqg6-1:1:1 (SEQ ID NO: 64); L-Sb.Ubq6-1:1:1 pPMON140887,
(SEQ ID NO: 57); I-Sb.Ubq6-1:1:2 (SEQ ID NO: 154) PCRO145920,
pPMON129218,
pMON132931
I-Sb.Ubg6-1:1:2 154 1076 S. bicolor Intron
EXP-Sb.Ubq6:1:3 155 2067 S. bicolor EXP: P-Sb.Ubqg6-1:1:1 (SEQ ID NO: 64); L-Sb.Ubq6-1:1:1 pMON132931
(SEQ ID NO: 57); I-Sb.Ubq6-1:1:3 (SEQ ID NO: 1569)
I-Sb.Ubg6-1:1:3 156 1076 S. bicolor Intron
EXP-Sb.Ubq7:1:2 157 2003 S. bicolor EXP: P-Sb.Ubq7-1:1:1 (SEQ ID NO: 66); L-Sb.Ubq7-1:1:1 pMON132974
(SEQ ID NO: 67); I-Sb.Ubq7-1:1:A (SEQ ID NO: 158)
I-Sb.Ubq7-1:1:2 158 1361 S. bicolor Intron
EXP-SETit.Ubql:1:E 180 2625 S.italica EXP: P-SETit.Ubql-1:1:4 (SEQ ID NO: 64); L-SETit.Ubql-
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:5 (SEQ ID NO:
127)
EXP-Zm.UbgM1:1:13 181 2008 Z. mays subsp. EXP:P-Zm.UbqM1-1:1:5 (SEQ ID NO: 50); L-Zm.UbgM1-
(Allele-3) Mexicana 1:1:4 (SEQ ID NO: 51); I-Zm.UbgM1-1:1:20 (SEQ ID NO:
182)
I-Zm.UbgM1-1:1:20 (Allele- 182 1053 Z. mays subsp. Intron
3) Mexicana
EXP-SETit.Ubql:1:9 183 2625 S.italica EXP: P-SETit.Ubql-1:1:4 (SEQ ID NO: 64); L-SETit.Ubql-
1:1:1 (SEQ ID NO: 71); I-SETit.Ubql-1:1:2 (SEQ ID NO:
118)
[0089] As shown in Table 1, for example, the transcrip-

tional regulatory EXP sequence designated EXP-ANDge.
Ubql:1:9 (SEQ ID NO: 1), with components isolated from A.
gerardii, comprises a promoter element, P-ANDge.Ubql-1:
1:11 (SEQ ID NO: 2), operably linked 5' to a leader element,
L-ANDge.Ubql1-1:1:2 (SEQ ID NO: 3), operably linked 5' to
an intron element, I-ANDge.Ubql1-1:1:3 (SEQ ID NO: 4).
Other EXP’s are linked similarly, as outlined in Table 1.

[0090] As shown in Table 1, the sequence listing and FIGS.
1-7, variants of promoter sequences from the species 4. ger-
ardii, E. ravennae, Z. mays subsp. mexicana, S. bicolor, C.
lacryma-jobi, S. italica, and S. viridis were engineered which
comprise shorter promoter fragments of, for instance,
P-ANDge.Ubql-1:1:11 (SEQ ID NO:2), P-ERIra.Ubq1-1:1:
10 (SEQ ID NO:19) or other respective promoters from other
species, and for instance resulting in P-ANDge.Ubq1-1:1:9
(SEQ ID NO: 6), P-ERIra.Ubql-1:1:9 (SEQ ID NO: 23),
P-Cl.Ubql-1:1:10 (SEQ ID NO: 96), P-SETit.Ubql-1:1:2
(SEQ ID NO: 76) and P-Sv.Ubq1-1:1:2 (SEQ ID NO: 38), as
well as other promoter fragments. P-SETit.Ubq1-1:1:4 (SEQ
1D NO: 74) comprises a single nucleotide change relative to
P-SETit.Ubql-1:1:1 (SEQ ID NO: 70). Likewise, P-Sv.
Ubql-1:1:3 (SEQ ID NO: 40) comprises a single nucleotide
change relative to P-Sv.Ubq1-1:1:4 (SEQ ID NO: 135).
[0091] In some instances, variants of specific introns were
created by altering the last 3' nucleotides of each respective
intron following the sequence 5'-AG-3' of the 3' intron splice
junction. These intron variants are shown in Table 2 below.

TABLE 2

3' end sgsequence of intron variants.

Intron 3' end
nucleotides
immediately

SEQ ID following 3!

Annotation NO: splice site AG
I-Cl.Ubgl-1:1:7 92 GTG
I-Cl.Ubgl-1:1:6 94 GTC
I-Cl.Ubgl-1:1:8 101 GCG
I-Cl.Ubgl-1:1:9 103 GAC
I-Cl.Ubgl-1:1:10 105 ACC
I-Cl.Ubgl-1:1:11 107 GGG
I-Cl.Ubgl-1:1:12 109 GGT
I-Cl.Ubgl-1:1:13 111 CGT
I-Cl.Ubgl-1:1:14 113 TGT
I-SETit.Ubgl-1:1:2 118 GTG
I-SETit.Ubgl-1:1:3 120 GGT
I-SETit.Ubgl-1:1:4 122 ACC
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TABLE 2 -continued

3' end gequence of intron variants.

Intron 3' end

nucleotides
immediately
SEQ ID following 3'
Annotation NO: splice site AG

I-SETit.Ubgl-1:1:5 127 GGC
I-Sv.Ubgl-1:1:2 129 GTG
I-Sv.Ubgl-1:1:3 131 GGT
I-Zm.UbgM1-1:1:13 (Allele-1) 138 GTC
I-Zm.UbgM1-1:1:17 (Allele-1) 140 GGT
I-Zm.UbgM1l-1:1:14 (Allele-2) 142 GTC
I-Zm.UbgM1-1:1:19 (Allele-2) 144 GGT
I-Zm.UbgM1-1:1:15 (Allele-3) 146 GTC
I-Zm.UbgM1-1:1:18 (Allele-3) 148 GGT
I-Sb.Ubgé6-1:1:2 154 GTG
I-Sb.Ubgé6-1:1:3 156 GGT
I-Zm.UbgM1-1:1:20 (Allele-3) 182 CGG

[0092] Also listed in Table 1 are three allelic variants iso-
lated using the same primer sets designed for amplification of
genomic DNA from Z. mays subsp. mexicana. Allelic variants
of'the EXP sequences are comprised of sequence that shares
some identity within various regions of other sequences, but
insertions, deletions and nucleotide mismatches may also be
apparent within each promoter, leader and/or intron of each of
the EXP sequences. The EXP sequence designated EXP-Zm.
UbgM1:1:1 (SEQ ID NO: 41) represents a first allele (Allele-
1) of the Z. mays subsp. mexicana Ubql gene transcriptional
regulatory expression element group. The EXP sequences
designated EXP-Zm.UbgqM1:1:6 (SEQ ID NO: 137) and
EXP-Zm.UbqM1:1:10 (SEQ ID NO: 139) represent a first
allele (Allele-1), with the only difference between the two
EXPs occurring in the last 3' nucleotides of each respective
intron following the sequence 5'-AG-3' of the 3' intron splice
junction. The EXP sequence designated EXP-Zm.UbqM1:
1:4 (SEQ ID NO: 45) represents a second allele (Allele-2) of
the Z. mays subsp. mexicana Ubql gene transcriptional regu-
latory expression element group. The EXP sequences desig-
nated EXP-Zm.UbgM1:1:7 (SEQ ID NO: 141) and EXP-Zm.
UbgqM1:1:12 (SEQ ID NO: 143) represent a second allele
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(Allele-2), with the only difference between the two EXPs
occurring in the last 3' nucleotides of each respective intron
following the sequence 5'-AG-3' of the 3' intron splice junc-
tion. The EXP sequences EXP-Zm.UbqM1:1:2 (SEQ ID NO:
49) and EXP-Zm.UbgM1:1:5 (SEQ ID NO: 53) represents a
third allel (Allele-3) of the Z. mays subsp. mexicana Ubql
gene transcriptional regulatory expression element group and
comprise a single nucleotide difference at position 1034
within their respective introns (G for I-Zm.UbqM1-1:1:11,
SEQIDNO: 52 and T for I-Zm.UbgM1-1:1:12, SEQ ID NO:
54). The EXP sequences designated EXP-Zm.UbqM1:1:8
(SEQIDNO: 145), EXP-Zm.UbgqM1:1:9 (SEQ ID NO: 147),
EXP-Zm.UbgMI1:1:11 (SEQ ID NO: 149) and EXP-Zm.
UbgM1:1:13 (SEQ ID NO: 181) also represent a third allele
(Allele-3). The intron of EXP-Zm.UbgqM1:1:9, I-Zm.
UbgM1-1:1:16 (SEQ ID NO: 148) comprises a thymine resi-
due at position 1034, while the introns of EXP-Zm.UbqM1:
1:8, EXP-Zm.UbgM1:1:11 and EXP-Zm.UbgqM1:1:13
(1-Zm.UbgM1-1:1:15, SEQ ID NO: 146; I-Zm.UbgM1-1:1:
18, SEQ ID NO: 11 and; I-Zm.UbgM1-1:1:20, SEQ ID NO:
182) each comprise a guanine residue at position 1034. In
addition, the last 3, 3' end nucleotides of EXP-Zm.UbqM1:
1:8 (SEQ ID NO: 145) and EXP-Zm.UbgqM1:1:9 (SEQ ID
NO: 147) differ from those of EXP-Zm.UbqM1:1:11 (SEQ
ID NO: 149) and EXP-Zm.UbqM1:1:13 (SEQ ID NO: 181).

Example 2

Analysis of Regulatory Elements Driving GUS in
Corn Protoplasts

[0093] Corn leaf protoplasts were transformed with plant
expression vectors containing an EXP sequence driving
expression of the -glucuronidase (GUS) transgene and com-
pared to GUS expression in leaf protoplasts in which expres-
sion of GUS is driven by known constitutive promoters.
[0094] Expression of a transgene driven by EXP-ANDge.
Ubql:1:7 (SEQ ID NO: 5), EXP-ANDge.Ubql:1:6 (SEQ ID
NO: 12), EXP-ERIra.Ubql:1:9 (SEQ ID NO: 22) or EXP-
ERIra.Ubql:1:8 (SEQ ID NO: 27) was compared with
expression from known constitutive promoters. The forego-
ing EXP sequences were cloned into plant expression vectors
as shown in Table 3 below to yield vectors in which an EXP
sequence is operably linked 5' to a f-glucuronidase (GUS)
reporter that contained a processable intron (referred to as
GUS-2, SEQ ID NO: 160) derived from the potato light-
inducible tissue-specific ST-LS1 gene (GenBank Accession:
X04753) or a contiguous GUS coding sequence (GUS-1,
SEQID NOS: 159), which was operably linked 5'to a 3' UTR
derived from the A4. tumefaciens Nopaline synthase gene
(T-AGRtu.nos-1:1:13, SEQ ID NO: 161) or the wheat Hsp17
gene (T-Ta.Hsp17-1:1:1, SEQ ID NO: 162).

TABLE 3

GUS plant expression plasmid construct and corresponding EXP sequence, GUS
coding sequence and 3' UTR used for transformation of corn leaf protoplasts.

“SEQ ID NO:” refers to given EXP sequence.

SEQID
Plasmid EXP sequence NO: GUS 3'UTR
pMON19469  EXP-CaMV.358- 170 GUS-1 T-AGRtu.nos-1:1:13

enh + Zm.DnaK:1:1
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TABLE 3-continued
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GUS plant expression plasmid construct and corresponding EXP sequence, GUS
coding sequence and 3' UTR used for transformation of corn leaf protoplasts.

“SEQ ID NO:” refers to given EXP sequence.

SEQID
Plasmid EXP sequence NO: GUS 3'UTR
pMONG65328 EXP-CaMV.358- 163 GUS-2 T-Ta.Hspl7-1:1:1
enh + Ta.Lhebl + Os.Actl:1:1
pMON25455 EXP-Os.Actl:1:9 179  GUS-1 T-AGRtu.nos-1:1:13
pMON122605 EXP-Os.TubA-3:1:1 165 GUS-1 T-AGRtuw.nos-1:1:13
pMON136264 EXP-ANDge.Ubql:1:7 5 GUS-1 T-AGRtu.nos-1:1:13
pMON136259 EXP-ANDge.Ubql:1:6 12 GUS-1 T-AGRtu.nos-1:1:13
pMON136263 EXP-ERIra.Ubql:1:9 22 GUS-1 T-AGRtu.nos-1:1:13
pMON136258 EXP-ERIra.Ubql:1:8 27 GUS-1 T-AGRtu.nos-1:1:13
[0095] Control plasmids (pMON19469, pMON65328,

pMON25455 and pMON122605) used for comparison were
constructed as described above and contain a known EXP
sequence: EXP-CaMV.35S-enh+7Zm.DnaK:1:1 (SEQ ID
NO: 170), EXP-CaMV.35S-enh+Ta.Lhcb1+0s.Actl:1:1
(SEQID NO: 163), EXP-Os.Actl:1:9 (SEQ ID NO: 179), or
EXP-Os.TubA-3:1:1 (SEQ ID NO: 165), respectively, oper-
ably linked 5' to a GUS coding sequence and 3' UTR. Three
additional controls were provided to assess background GUS
and luciferase expression: a no DNA control, an empty vector
which is not designed for transgene expression, and an
expression vector used to express green fluorescent protein
(GFP).

[0096] Two plasmids, foruse in co-transformation and nor-
malization of data, were also constructed using methods
known in the art. Each plasmid contained a specific luciferase
coding sequence that was driven by a constitutive EXP
sequence. The plant vector pMON19437 comprises a trans-
gene cassette with a constitutive promoter operably linked 5'
to an intron, (EXP-CaMV.358-enh+Zm.DnaK:1:1, SEQ ID
NO: 170), operably linked 5' to a firefly (Photinus pyralis)
luciferase coding sequence (LUCIFERASE:1:3, SEQ ID
NO: 166), operably linked 5' to a 3' UTR from the Agrobac-
terium tumefaciens nopaline synthase gene (T-AGRtu.nos-1:
1:13, SEQ ID NO: 161). The plant vector pPMON63934 com-
prises a transgene cassette with a constitutive EXP sequence
(EXP-CaMV.35S-enh-Lhebl, SEQ ID NO: 168), operably
linked 5' to a sea pansy (Renilla reniformis) luciferase coding

sequence (CR-Ren.hRenilla Lucife-0:0:1, SEQ ID NO: 167),
operably linked 5'to a 3' UTR from the Agrobacterium tume-
faciens nopaline synthase gene (T-AGRtu.nos-1:1:13, SEQ
ID NO: 161).

[0097] Corn leaf protoplasts were transformed using a
PEG-based transformation method, as is well known in the
art. Protoplast cells were transformed with pMON19437
plasmid DNA, pMON63934 plasmid DNA, and an equimolar
quantity of one of the plasmids presented in Table 3 and
incubated overnight in total darkness. Measurements of both
GUS and luciferase were conducted by placing aliquots of a
lysed preparation of cells transformed as above into two dif-
ferent small-well trays. One tray was used for GUS measure-
ments, and a second tray was used to perform a dual luciferase
assay using the dual luciferase reporter assay system
(Promega Corp., Madison, Wis.; see for example, Promega
Notes Magazine, No: 57, 1996, p. 02). One or two transfor-
mations for each EXP sequence were performed and the
mean expression values for each EXP sequence determined
from several samples from each transformation experiment.
Sample measurements were made using four replicates of
each EXP sequence construct transformation, or alterna-
tively, three replicates of each EXP sequence construct per
one of two transformation experiments. The mean GUS and
luciferase expression levels are provided in Table 4. In this
table, the firefly luciferase values (e.g. from expression of
pMON19437) are provided in the column labeled “FLuc” and
the Renilla luciferase values are provided as in the column
labeled “RLuc.”

TABLE 4

Mean GUS and Luciferase activity in transformed corn leaf protoplast cells.

SEQID
Plasmid EXP sequence NO: Gus RLuc FLuc
pMON19469  EXP-CaMV.358- 170 789147 298899 36568
enh + Zm.DnaK:1:1
pMONG65328  EXP-CaMV.358- 163 508327 158227 17193
enh + Ta.Lhebl + Os.Actl:1:1
pMON25455  EXP-Os.Actl:1:9 179 460579 183955 53813
pMONI122605 EXP-Os.TubA-3:1:1 165 25082 25821 21004
pMON136264 EXP-ANDge.Ubql:1:7 5 926083 101213 23704
pMON136259 EXP-ANDge.Ubql:1:6 12 845274 193153 51479
pMONI136263 EXP-ERIra.Ubql:1:9 22 901985 132765 41313
pMONI136258 EXP-ERIra.Ubql:1:8 27 1011447 210635 66803
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[0098] To compare the relative activity of each EXP
sequence, GUS values were expressed as a ratio of GUS to
luciferase activity and normalized with respect to the expres-
sion levels observed for the EXP sequence EXP-Os.TubA-3:
1:1 (SEQ ID NO: 165). Table 5 below shows the GUS/RLuc
ratios of expression normalized with respect to EXP-Os.
TubA-3:1:1 expression in corn protoplasts.

[0099] As can be seen in Table 5, GUS expression, driven
by EXP-ANDge.Ubql:1:7 (SEQ ID NO: 5), EXP-ANDge.
Ubql:1:6 (SEQ ID NO: 12), EXP-ERIra.Ubql:1:9 (SEQ ID
NO: 22) or EXP-ERIra.Ubq1:1:8 (SEQ ID NO: 27) was 4.51
t0 9.42 fold higher than GUS expression driven by EXP-Os.
TubA-3:1:1 (SEQ ID NO: 165). GUS expression driven by
EXP-ANDge.Ubql:1:7 (SEQ ID NO: 5), EXP-ANDge.
Ubql:1:6 (SEQ ID NO: 12), EXP-ERIra.Ubql:1:9 (SEQ ID
NO: 22) or EXP-ERIra.Ubq1:1:8 (SEQ ID NO: 27) was also
higher than that of EXP-CaMV.35S-enh+Zm.DnaK:1:1
(SEQ ID NO: 170), EXP-CaMV.35S-enh+Ta.Lhcb1+Os.
Actl:1:1 (SEQ ID NO: 163), or EXP-Os.Actl:1:9 (SEQ ID
NO: 179).

TABLE §

GUS/RLuc fold expression as relative to EXP-Os. TubA-3:1:1
expression in corn leaf protoplast cells.

Gus/RLuc
Normalized
with
respect to
SEQ EXP-
1D Os. TubA-
Plasmid EXP sequence NO: Gus/RLuc 3:1:1
pMON19469 EXP-CaMV.358- 170 2.640000 2.72
enh + Zm.DnaK:1:1
pMONG65328 EXP-CaMV.358- 163 3.210000 3.31
enh + Ta.Lhcbl +
Os.Actl:1:1
pMON25455 EXP-Os.Actl:1:9 179 2.500000 2.57
pMON122605 EXP-Os.TubA-3:1:1 165  0.971000 1.00
pMON136264 EXP-ANDge.Ubql:1:7 5 9.150000 9.42
pMON136259 EXP-ANDge.Ubql:1:6 12 4.380000 4.51
pMON136263 EXP-ERIra.Ubql:1:9 22 6.790000 6.99
pMON136258 EXP-ERIra.Ubql:1:8 27 4.800000 4.94
[0100] Table 6 below show GUS/FLuc ratios of expression

normalized with respect to EXP-Os.TubA-3:1:1 expression
in corn protoplasts.
TABLE 6

GUS/FLuc fold expression as relative to EXP-Os. TubA-3:1:1
expression in corn leaf protoplast cells.

Normalized
with respect
SEQ to EXP-
D Os.TubA-
Plasmid EXP sequence NO: Gus/FLuc 3:1:1
pMON19469  EXP-CaMV.35S- 170 21.600000 18.15
enh + Zm.DnaK:1:1
pMONG65328  EXP-CaMV.35S- 163 29.600000 24.87
enh + Ta.Lhcbl +
Os.Actl:1:1
pMON25455  EXP-Os.Actl:1:9 179 8.560000 7.19
pMON122605 EXP-Os.TubA-3:1:1 165  1.190000 1.00
pMON136264 EXP-ANDge.Ubql:1:7 5 39.100000 32.86
pMON136259 EXP-ANDge.Ubql:1:6 12 16.400000 13.78
pMON136263 EXP-ERIra.Ubql:1:9 22 21.800000 18.32
pMON136258 EXP-ERIra.Ubql:1:8 27 15.100000 12.69
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[0101] As can be seen in Table 6, GUS expression, driven
by EXP-ANDge.Ubql:1:7 (SEQ ID NO: 5), EXP-ANDge.
Ubql:1:6 (SEQ ID NO: 12), EXP-ERIra.Ubql:1:9 (SEQ ID
NO: 22) or EXP-ERIra.Ubq1:1:8 (SEQ ID NO: 27) demon-
strated the same general trend when expressed as ratio of
GUS/FLuc values and is normalized with respect to EXP-Os.
TubA-3:1:1 (SEQ ID NO: 165). Expression was 12.69 to
32.86 fold higher than GUS expression driven by EXP-Os.
TubA-3:1:1 (SEQ ID NO: 165). GUS expression driven by
EXP-ANDge.Ubql:1:7 (SEQ ID NO: 5), EXP-ANDge.
Ubql:1:6 (SEQ ID NO: 12), EXP-ERIra.Ubql:1:9 (SEQ ID
NO: 22) or EXP-ERIra.Ubq1:1:8 (SEQ ID NO: 27) was also
higher in certain comparisons than that of EXP-CaMV.358S-
enh+Zm.DnaK:1:1 (SEQ ID NO: 170), EXP-CaMV.358S-
enh+Ta.Lhcb140s.Actl:1:1 (SEQ ID NO: 163), or EXP-Os.
Actl:1:9 (SEQ ID NO: 179).

Example 3

Analysis of Regulatory Elements Driving GUS in
Corn Protoplasts Using GUS Transgene Cassette
Amplicons
[0102] Corn leaf protoplasts were transformed with DNA
amplicons derived from plant expression vectors containing
an EXP sequence, driving expression of the f-glucuronidase
(GUS) transgene, and compared to leaf protoplast in which
expression of GUS is driven by known constitutive promoters

in a series of experiments presented below.

[0103] In a first set of experiments, corn protoplast cells,
derived from leaf tissue were transformed as above with
amplicons produced from amplification of GUS transgene
cassettes comprising plant expression vectors to compare
expression of a transgene (GUS) driven by one of EXP-
ANDge.Ubq1:1:7 (SEQID NO: 5), EXP-ANDge.Ubq1:1:10
(SEQIDNO: 10), EXP-ANDge.Ubq1:1:6 (SEQ ID NO: 12),
EXP-ANDge.Ubql:1:11 (SEQ ID NO: 14), EXP-ANDge.
Ubql:1:12 (SEQIDNO: 16), EXP-ERIra.Ubql:1:9 (SEQID
NO: 22), EXP-ERIra.Ubql:1:10 (SEQ ID NO: 25), EXP-
ERIra.Ubql:1:8 (SEQ ID NO: 27), EXP-ERIra.Ubql:1:11
(SEQID NO: 29), EXP-ERIra.Ubql:1:12 (SEQ ID NO: 31),
EXP-SETit.Ubql:1:5 (SEQ ID NO: 117), EXP-SETit.Ubql:
1:7 (SEQ ID NO: 123), EXP-SETit.Ubql:1:6 (SEQ ID NO:
124), EXP-Sv.Ubq1:1:7 (SEQ ID NO: 128), EXP-Sv.Ubq1:
1:8 (SEQ ID NO: 132), EXP-Sv.Ubq1:1:10 (SEQ ID NO:
134), EXP-Zm.UbqM1:1:6 (SEQ ID NO: 137), EXP-Zm.
UbgM1:1:7 (SEQ ID NO: 141), EXP-Sb.Ubg4:1:2 (SEQ ID
NO: 151), EXP-Sb.Ubg6:1:2 (SEQ ID NO: 153) and EXP-
CL.Ubq1:1:10 (SEQ ID NO: 98) with that of known constitu-
tive promoters. Each EXP sequence comprising the amplifi-
cation template from which the transgene cassette amplicon
is produced was cloned using methods known in the art into a
plant expression vector shown in Table 7 below under the
heading of “Amplicon Template.” The resulting plant expres-
sion vectors comprise a transgene cassette comprised of a
EXP sequence, operably linked 5' to a coding sequence for
p-glucuronidase (GUS) that either contains a processable
intron (“GUS-2” as discussed in Example 2 above), or a
contiguous GUS coding sequence (“GUS-17, as discussed
above), operably linked 5'to a3' UTR T-AGRtu.nos-1:1:13 or
T-Ta.Hsp17-1:1:1, as also noted above. Amplicons were pro-
duced using methods known to those skilled in the art using
the plasmid construct templates presented in Table 7 below.
Briefly, a 5' oligonucleotide primer was designed to anneal to
the promoter sequence and a 3' oligonucleotide primer, which
anneals at the 3' end of the 3' UTR was used for amplification
of'each transgene cassette. Successive 5' deletions were intro-
duced into the promoter sequences comprising the transgene
cassettes, giving rise to different EXP sequences, by the use of
different oligonucleotide primers which were designed to
anneal at different positions within the promoter sequence
comprising each amplicon template.
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GUS plant expression amplicons and corresponding plasmid construct amplicon
templates, EXP sequence, GUS coding sequence and 3' UTR used for transformation of

corn leaf protoplasts.

Amplicon ID

Amplicon
Template

EXP sequence

SEQ GUS

D

NO:

Coding
Sequence

3'UTR

PCRO145942

PCR0O145941

PCR0145943

PCR0145944

PCRO145892

PCRO145815

PCR0145893

PCRO145817

PCRO145819

PCRO145896

PCRO145820

PCRO145897

PCRO145821

PCRO145822

PCRO145900

PCR0145928

PCR0145905

PCRO145909

PCR0145929

PCRO145911

PCR0145914

PMON25455

PMON33449

PMON65328

PMONRg1552

PMON136264

PMON136264

PMON136259

PMON136264

PMON136264

PMON136263

PMON136263

PMON136258

PMON136263

PMON136263

pMON140877

pMON140877

pMON140877

pMON140878

pMON140878

pMON140878

pMON140881

EXP-Os.Actl:1:9

P-CAMV.35S-ENH-
1:1:102/L-CAMV.358S-

1:1:2

EXP-CaMV.358-

enh + Ta.Lhebl + Os.Actl:1:1

EXP-CaMV.358-

enh + Zm.DnaK:1:1

EXP-ANDge.Ubql:1:7

EXP-ANDge.Ubql1:1:10

EXP-ANDge.Ubql:1:6

EXP-ANDge.Ubql:1:11

EXP-ANDge.Ubql:1:12

EXP-ERIra.Ubql:1:9

EXP-ERIra.Ubql:1:10

EXP-ERIra.Ubql:1:8

EXP-ERIra.Ubql:1:11

EXP-ERIra.Ubql:1:12

EXP-SETit.Ubql:1:5

EXP-SETit.Ubql:1:7

EXP-SETit.Ubql:1:6

EXP-Sv.Ubql:1:7

EXP-Sv.Ubql:1:8

EXP-Sv.Ubql:1:10

EXP-Zm.UbgM1:1:6

179

169

163

170

22

25

27

29

31

117

123

124

128

132

134

137

GUS-1

GUS-1

GUS-2

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

GUS-1

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
Ta.Hspl7-
1:1:1

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13

e
AGRtu.nos-
1:1:13
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TABLE 7-continued

GUS plant expression amplicons and corresponding plasmid construct amplicon
templates, EXP sequence, GUS coding sequence and 3' UTR used for transformation of
corn leaf protoplasts.

SEQ GUS
Amplicon ID Coding

Amplicon ID Template EXP sequence NO: Sequence 3'UTR

PCRO145915 pMON140882 EXP-Zm.UbqM1:1:7 141 GUS-1 T
AGRtu.nos-
1:1:13

PCRO145921 pMON140886 EXP-Sb.Ubg4:1:2 151 GUS-1 T
AGRtu.nos-
1:1:13

PCRO145920 pMON140887 EXP-Sb.Ubq6:1:2 153 GUS-1 T
AGRtu.nos-
1:1:13

PCRO145922 pMON140889 EXP-Cl.Ubql:1:10 98 GUS-1 T
AGRtu.nos-
1:1:13

[0104] Plasmid constructs listed as amplicon templates in
Table 7 served as templates for amplification of transgene TABLE 8-continued
expression cassettes comprising the listed EXP sequences of
Table 7. Control plasmids used to generate GUS transgene
amplicons for comparison were constructed as previously

Mean GUS and Luciferase activity in transformed
corn leaf protoplast cells.

described with known constitutive EXP sequences described SEQID
in Example 2. Negative controls for determination of GUS EXP sequence NO: G608 Rlw Flue
and luciferase background, a no DNA control, and a control EXP-SETit.Ubq1:1:6 124 441483 1612163  4962.1
sample in which the two luciferase plasmids are used in EXP-Sv.Ubql:1:7 128 15043.8  74670.6  1888.3
transF G 1 ith a plasmid DNA that d ¢ EXP-Sv.Ubql:1:8 132 31997.8 113787.1  3219.8
ranstormation along with a plasmi at does no EXP-Sv.Ubq1:1:10 134 38952.8 220208.6 70113
express a coding sequence were also used. Plasmids EXP-Zm.UbqM1:1:6 137 305283  90113.1  2453.6
pMON19437 and pMON63934, as discussed in Example 2, EXP-Zm.UbgM1:1:7 141 34986.3 1057247  2553.8
were also employed for co-transformation and normalization EXP-Sb.Ubq4:1:2 151 99823 725938 2171.6
£ da ploy EXP-Sb.Ubq6:1:2 153 33689.0 114709.6  3879.6
of data. EXP-CLUbq1:1:10 98  50622.3 1070843  2621.3

[0105] Corn leaf protoplasts were transformed using a
PEG-based transformation method as described in Example ) o
2, above. Table 8 below shows the average GUS and [0106] To compare the relative activity of each EXP

luciferase expression values determined for each transgene sequence GUS values were expressed as a ratio of GUS to
cassette. luciferase activity and normalized with respect to the expres-
sion levels observed for EXP-Os.Actl:1:1 and EXP-CaMV.

TABLE 8 35S-enh+Ta.Lhcb1+0s.Actl:1:1. Table 9 below shows the

GUS/RLuc ratios of expression normalized with respect to

Mean GUS and Luciferase activity in transformed

corn leaf protoplast cells. EXP-Os.Actl:1:1 and EXP-CaMV.35S-enh+Ta.Lhcb1+0Os.
Actl:1:1 driven expression in corn protoplasts. Table 10

EXP sequence S]?\I%I:D GUS Rluc Fluc below shows the GUS/FLuc ratios of expression normalized
with respect to EXP-Os.Actl:1:1 and EXP-CaMV.35S-enh+
EXP-Os.Actl1:1:9 179 15403 1054168  2671.8

P CAMY 35S ENH-1:1:102/ 160 104963 3440886  R6041 Ta.Lhcb1+Os.Actl:1:1 driven expression in corn protoplasts.

L-CAMV.358-1:1:2

EXP-CaMV.35S-enh + 163 12530.8 137722.6 3067.1 TABLE 9

Ta.Lhcbl + Os.Actl:1:1

EXP-CaMV.35S-enh + 170 61036.1 208125.3 5787.6 GUS/RLuc and GUS/FLuc ratios of expression normalized with
Zm.DnaK:1:1 respect to EXP-CaMV.35S-enh + Ta.Lhcbl + Os.Actl:1:1
EXP-ANDge.Ubq1:1:7 5 594474  84667.6 2578.4 (SEQ ID NO: 163) in corn protoplasts.
EXP-ANDge.Ubq1:1:10 10 401233  76753.8 2419.8

EXP-ANDge.Ubq1:1:6 12 42621.0 121751.3 3974.8 GUS/RLuc GUS/FLuc
EXP-ANDge.Ubql:1:11 14 443585 87105.8 2687.1 Relative to Relative to
EXP-ANDge.Ubq1:1:12 16 48219.0 107762.1 3279.6 SEQ  EXP-CaMV.35S- EXP-CaMV.35S-
EXP-ERIra.Ubql:1:9 22 31253.0 171684.1 6476.1 D enh + Ta.Lhcbl + enh+ Ta.Lhcbl +
EXP-ERIra.Ubql:1:10 25 7905.8  21235.6 462.4 EXP sequence NO: Os.Actl:1:1 Os.Actl:1:1
EXP-ERIra.Ubql:1:8 27 399358 173766.6 5320.3

EXP-ERIra.Ubql:1:11 29 341413 111626.8 3377.6 EXP-Os.Actl:1:9 179 0.16 0.14
EXP-ERIra.Ubql:1:12 31 11540.3 423621 1045.3 P-CAMV.35S-ENH- 169 0.33 0.30
EXP-SETit.Ubql:1:5 117 20496.5  88695.8 2358.8 1:1:102/L-CAMV.35S-

EXP-SETit.Ubql:1:7 123 757285 185223.8 4723.1 1:1:2
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TABLE 10-continued

GUS/RLuc and GUS/FLuc ratios of expression normalized with
respect to EXP-CaMV.35S-enh + Ta.Lhebl + Os.Actl:1:1
(SEQ ID NO: 163) in corn protoplasts.

GUS/RLuc
Relative to

GUS/FLuc
Relative to

SEQ  EXP-CaMV.358- EXP-CaMV.35S-

D enh + Ta.Lhebl + enh + Ta.Lhebl +
EXP sequence NO: Os.Actl:1:1 Os.Actl:1:1
EXP-CaMV.358- 163 1.00 1.00
enh + Ta.Lhebl +
Os.Actl:1:1
EXP-CaMV.358- 170 3.22 2.58
enh + Zm.DnaK:1:1
EXP-ANDge.Ubq1:1:7 5 7.72 5.64
EXP-ANDge.Ubq1:1:10 10 575 4.06
EXP-ANDge.Ubq1:1:6 12 3.85 2.62
EXP-ANDge.Ubql:1:11 14 5.60 4.04
EXP-ANDge.Ubq1:1:12 16 4.92 3.60
EXP-ERIra.Ubql:1:9 22 2.00 1.18
EXP-ERIra.Ubql:1:10 25 4.09 4.18
EXP-ERIra.Ubql:1:8 27 2.53 1.84
EXP-ERIra.Ubql:1:11 29 3.36 247
EXP-ERIra.Ubql:1:12 31 2.99 2.70
EXP-SETit.Ubql:1:5 117 2.54 2.13
EXP-SETit.Ubql:1:7 123 4.49 3.92
EXP-SETit.Ubql:1:6 124 3.01 2.18
EXP-Sv.Ubql:1:7 128 2.21 1.95
EXP-Sv.Ubql:1:8 132 3.09 243
EXP-Sv.Ubql1:1:10 134 1.94 1.36
EXP-Zm.UbgM1:1:6 137 3.72 3.05
EXP-Zm.UbgM1:1:7 141 3.64 3.35
EXP-Sb.Ubg4:1:2 151 1.51 1.13
EXP-Sb.Ubq6:1:2 153 3.23 2.13
EXP-Cl.Ubql:1:10 98 5.20 4.73

TABLE 10

GUS/RLuc and GUS/FLuc ratios of expression normalized with
respect to EXP-Os.Actl:1:9 (SEQ ID NO: 179) in corn leaf protoplasts.

SEQ GUS/RLuc GUS/FLuc
D Relative to EXP-  Relative to EXP-

EXP sequence NO: Os.Actl:1:9 Os.Actl:1:9
EXP-Os.Actl:1:9 179 1.00 1.00
P-CAMV.35S-ENH- 169 2.07 2.10
1:1:102/L-CAMV.358-
1:1:2
EXP-CaMV.358- 163 6.23 7.09
enh + Ta.Lhcbl +
Os.Actl:1:1
EXP-CaMV.35S-enh + 170 20.07 18.29
Zm.DnaK:1:1
EXP-ANDge.Ubq1:1:7 5 48.05 39.99
EXP-ANDge.Ubq1:1:10 10 35.78 28.76
EXP-ANDge.Ubq1:1:6 12 23.96 18.60
EXP-ANDge.Ubql:1:11 14 34.85 28.64
EXP-ANDge.Ubq1:1:12 16 30.62 25.50
EXP-ERIra.Ubql:1:9 22 12.46 8.37
EXP-ERIra.Ubql:1:10 25 25.48 29.66
EXP-ERIra.Ubql:1:8 27 15.73 13.02
EXP-ERIra.Ubql:1:11 29 20.93 17.53
EXP-ERIra.Ubql:1:12 31 18.64 19.15
EXP-SETit.Ubql:1:5 117 15.82 15.07
EXP-SETit.Ubql:1:7 123 27.98 27.81
EXP-SETit.Ubql:1:6 124 18.74 15.43
EXP-Sv.Ubql:1:7 128 13.79 13.82
EXP-Sv.Ubql:1:8 132 19.25 17.24
EXP-Sv.Ubql1:1:10 134 12.11 9.64
EXP-Zm.UbgM1:1:6 137 23.19 21.58
EXP-Zm.UbgM1:1:7 141 22.65 23.76

GUS/RLuc and GUS/FLuc ratios of expression normalized with
respect to EXP-Os.Actl:1:9 (SEQ ID NO: 179) in corn leaf protoplasts.

SEQ GUS/RLuc GUS/FLuc
D Relative to EXP-  Relative to EXP-
EXP sequence NO: Os.Actl:1:9 Os.Actl:1:9
EXP-Sb.Ubg4:1:2 151 9.41 7.97
EXP-Sb.Ubq6:1:2 153 20.10 15.06
EXP-CLUbql:1:10 98 32.35 33.50

[0107] As can be seen in Tables 9 and 10, nearly all of the
EXP sequences were capable of driving GUS transgene
expression in corn cells. Average GUS expression was higher
for EXP-ANDge.Ubql:1:7 (SEQ ID NO: 5), EXP-ANDge.
Ubql:1:10 (SEQ ID NO: 10), EXP-ANDge.Ubql:1:6 (SEQ
ID NO: 12), EXP-ANDge.Ubql:1:11 (SEQ ID NO: 14),
EXP-ANDge.Ubql:1:12 (SEQ ID NO: 16), EXP-ERIra.
Ubql:1:9 (SEQID NO: 22), EXP-ERIra.Ubq1:1:10 (SEQID
NO: 25), EXP-ERIra.Ubql:1:8 (SEQ ID NO: 27), EXP-ER-
Ira.Ubql:1:11 (SEQ ID NO: 29), EXP-ERIra.Ubql:1:12
(SEQID NO: 31), EXP-SETit.Ubq1:1:5 (SEQ ID NO: 117),
EXP-SETit.Ubq1:1:7 (SEQ ID NO: 123), EXP-SETit.Ubql:
1:6 (SEQ ID NO: 124), EXP-Sv.Ubql:1:7 (SEQ ID NO:
128), EXP-Sv.Ubq1:1:8 (SEQ ID NO: 132), EXP-Sv.Ubq1:
1:10 (SEQ ID NO: 134), EXP-Zm.UbgqM1:1:6 (SEQ ID NO:
137), EXP-Zm.UbgM1:1:7 (SEQ ID NO: 141), EXP-Sb.
Ubg4:1:2 (SEQ ID NO: 151), EXP-Sb.Ubq6:1:2 (SEQ ID
NO: 153) and EXP-C1.Ubq1:1:10 (SEQ ID NO: 98) when
compared to GUS expression driven by EXP-Os.Act1:1:1 or
EXP-CaMV.35S-enh+Ta.Lhcb1+0s.Actl:1:1.

[0108] In a second set of experiments, a GUS cassette
amplicon comprising the EXP sequence EXP-Zm.UbqM1:
1:8 (SEQ ID NO: 145) was compared to the control ampli-
cons, PCR0145942 (EXP-Os.Actl:1:9, SEQ ID NO: 179)
and PCRO0145944 (EXP-CaMV.35S-enh+Zm.DnaK:1:1,
SEQ ID NO: 170) with respect to GUS expression. GUS
expression driven by the EXP sequence EXP-Zm.UbqM1:1:8
was higher than that of the two controls. Table 11 below
shows the mean GUS and luciferase values determined for
each amplicon. Table 12 below shows the GUS/RLuc and
GUS/FLuc ratios of expression normalized with respect to
EXP-Os.Actl:1:9 and EXP-CaMV.35S-enh+Zm.DnaK:1:1
driven expression in corn protoplasts.

TABLE 11

Mean GUS and Luciferase activity in transformed
corn leaf protoplast cells.

SEQ
D
Amplicon EXP sequence NO: GUS RLuc FLuc
PCR0145942 EXP-Os.Actl:1:9 179 1512.25 190461 11333.8
PCR0145944 EXP-CaMV.358- 170 411765 330837 13885.8
enh + Zm.DnaK:1:1
PCR0145916 EXP- 145 79581.5 330756 152625

Zm.UbgM1:1:8
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GUS/RLuc and GUS/FLuc ratios of expression normalized with respect to EXP-
Os.Act1:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S8-enh + Zm.DnaK:1:1 (SEQ ID NO: 170)

in corn leaf protoplasts.

GUS/RLuc
GUS/RLuc  GUS/FLuc relative to GUS/FLuc
SEQ  relative to relative to EXP- relative to EXP-

1D EXP- EXP- CaMV.358- CaMV.358-
EXP sequence NO: Os.Actl:1:9  Os.Actl:1:9 enh+ Zm.DnaK:1:1 enh+ Zm.DnaK:1:1
EXP-Os.Actl:1:9 179 1.00 1.00 0.06 0.04
EXP-CaMV.358- 170 15.68 22.22 1.00 1.00
enh + Zm.DnaK:1:1
EXP-Zm.UbqM1:1:8 145 30.30 39.08 1.93 1.76
[0109] In a third set of experiments, amplicon GUS trans-

gene cassettes were made as described above and assayed for
expression driven by the EXP sequences, EXP-ANDge.
Ubql:1:8 (SEQIDNO: 8), EXP-C1.Ubql:1:10 (SEQ ID NO:
98), EXP-C1.Ubq1:1:13 (SEQ ID NO: 114), EXP-CL.Ubql:
1:14 (SEQ ID NO: 115) and EXP-CL.Ubql:1:15 (SEQ ID
NO: 116). The amplicons were comprised of an EXP
sequence operably linked to the GUS-1 coding sequence
which was operably linked to the T-AGRtu.nos-1:1:13 3'
UTR. Expression was compared to the controls EXP-Os.
Actl:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh+Zm.
DnaK:1:1 (SEQIDNO: 170). Table 13 below shows the mean
GUS and luciferase values determined for each amplicon.
Table 14 below shows the GUS/RLuc ratios of expression
normalized with respect to EXP-Os.Actl:1:9 and EXP-
CaMV.35S-enh+Zm.DnaK:1:1 driven expression in corn
protoplasts.

TABLE 13

Mean GUS and Luciferase activity in transformed
corn leaf protoplast cells.

Amplicon SEQ

ID EXP sequence ID NO: GUS RLuc
PCRO145942 EXP-Os.Actl:1:9 179 9445.25 929755
PCR0145944 EXP-CaMV.35S-enh + 170 78591.25 445127

Zm.DnaK:1:1
PCRO146628 EXP-ANDge.Ubql:1:8 8 192056.75 972642
PCRO0145922 EXP-CLUbql:1:10 98 175295.25 395563
PCRO0145945 EXP-CLUbql:1:13 114 173674.5 402966
PCRO0145946 EXP-CLUbql:1:14 115 185987.5 390052
PCRO0145947 EXP-CLUbql:1:15 116 9435 320749
TABLE 14

GUS/RLuc and GUS/FLuc ratios of expression normalized with respect
to EXP-Os.Act1:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh +
Zm.DnaK:1:1 (SEQ ID NO: 170) in corn leaf protoplasts.

GUS/RLuc GUS/RLuc
relative to relative to EXP-
SEQ ID EXP- CaMV.358-
EXP sequence NO: Os.Actl:1:9  enh + Zm.DnaK:1:1
EXP-Os.Actl:1:9 179 1.00 0.06
EXP-CaMV.358- 170 17.38 1.00
enh + Zm.DnaK:1:1
EXP-ANDge.Ubq1:1:8 8 19.44 1.12
EXP-Cl.Ubql:1:10 98 43.62 2.51

TABLE 14-continued

GUS/RLuc and GUS/FLuc ratios of expression normalized with respect
to EXP-Os.Actl1:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh +
Zm.DnaK:1:1 (SEQ ID NO: 170) in corn leaf protoplasts.

GUS/RLuc GUS/RLuc

relative to relative to EXP-

SEQ ID EXP- CaMV.358-
EXP sequence NO: Os.Actl:1:9  enh + Zm.DnaK:1:1
EXP-CLUbql:1:13 114 4243 2.44
EXP-CLUbql:1:14 115 46.94 2.70
EXP-CLUbql:1:15 116 2.90 0.17

[0110] As can be seen in Table 14 above, the EXP
sequences EXP-ANDge.Ubq1:1:8 (SEQID NO: 8), EXP-Cl.
Ubql:1:10 (SEQ ID NO: 98), EXP-C1.Ubq1:1:13 (SEQ ID
NO: 114), EXP-C1.Ubql:1:14 (SEQ ID NO: 115) and EXP-
CL.Ubq1:1:15 (SEQID NO: 116) are capable of driving trans-
gene expression. Expression driven by EXP-ANDge.Ubql:
1:8 (SEQ ID NO: 8), EXP-C1.Ubq1:1:10 (SEQ ID NO: 98),
EXP-C1.Ubq1:1:13 (SEQ ID NO: 114) and EXP-C1.Ubq1:1:
14 (SEQ ID NO: 115) was higher than that of both controls.
Expression driven by EXP-C1.Ubq1:1:15 (SEQ ID NO: 116)
was lower than EXP-CaMV.35S-enh+Zm.DnaK:1:1 (SEQ
ID NO: 170) but higher than the control, EXP-Os.Act1:1:9
(SEQID NO: 179).

[0111] Inafourth set of experiments, amplicon GUS trans-
gene cassettes were made as described above and assayed for
expression driven by the EXP sequences, EXP-C1.Ubq1:1:10
(SEQID NO: 98), EXP-C1.Ubq1:1:16 (SEQ ID NO: 93) and
EXP-CL.Ubql:1:17 (SEQ ID NO: 97). Expression was com-
pared to the controls EXP-Os.Actl:1:9 (SEQ ID NO: 179)
and EXP-CaMV.35S-enh+7Zm.DnaK:1:1 (SEQ ID NO: 170).
Table 15 below shows the mean GUS and luciferase values
determined for each amplicon. Table 16 below shows the
GUS/RLuc and GUS/FLuc ratios of expression normalized
with respect to EXP-Os.Actl:1:9 and EXP-CaMV.35S-enh+
Zm.DnaK:1:1 driven expression in corn protoplasts.
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TABLE 15

Mean GUS and Luciferase activity in transformed corn leaf protoplast cells.

Amplicon ID  EXP sequence SEQ ID NO: GUS RLuc FLuc
PCR0145942  EXP-Os.Actl:1:9 179 5333.5  171941.75 77817.88
PCR0145944  EXP-CaMV.358- 170 88517 177260.25 54207.38
enh + Zm.DnaK:1:1
PCR0145922  EXP-ClLUbgql:1:10 98 130125.75 194216 32055
pMON146750 EXP-CLUbql:1:16 93 134101.75 182317.5 324345
pMON146751 EXP-CLUbql:1:17 97 107122.5  151783.25 51354.38
TABLE 16

GUS/RLuc and GUS/FLuc ratios of expression normalized with respect to EXP-Os.Act1:1:9 (SEQ ID NO: 179)
and EXP-CaMV.35S-enh + Zm.DnaK:1:1 (SEQ ID NO: 170) in corn leaf protoplasts.

GUS/RLuc GUS/FLuc
GUS/RLuc ~ GUS/FLuc relative to relative to
SEQ relative to relative to EXP- EXP-
D EXP- EXP- CaMV.358- CaMV.358-
Amplicon ID  EXP sequence NO: Os.Actl:1:9 Os.Actl:1:9 enh+Zm.DnaK:1:1 enh+ Zm.DnaK:1:1
PCRO145942  EXP-Os.Actl:1:9 179 1.00 1.00 0.06 0.04
PCRO145944  EXP-CaMV.35S- 170 16.10 23.83 1.00 1.00
enh + Zm.DnaK:1:1
PCRO145922  EXP-CLUbql:1:10 98 21.60 59.23 1.34 2.49
pMON146750 EXP-CL.Ubql:1:16 93 23.71 60.32 1.47 2.53
pMON146751  EXP-CLUbql:1:17 97 22.75 30.43 1.41 1.28
[0112] As can be seen in Table 16, the EXP sequences
EXP-C1.Ubql:1:10 (SEQ ID NO: 98), EXP-Cl.Ubq1:1:16 TABLE 18
(SEQ ID NO: 93) and EXP-C1.Ubq1:1:17 (SEQ ID NO: 97)
were ableto drive transgene expression. Expression driven by GUS/RLue ratios of expression normalized with respect to
each of the EXP sequences was higher than that of both EXP-Os.Actl:1:9 (SEQ ID NO: 179) and EXP-CaMV.355-enh +
controls. Ta.Lhcbl + Os.Actl:1:1 (SEQ ID NO: 163) in corn leaf protoplasts.
[0113] In a fifth set of experiments, amplicon GUS trans- GUS/RLuc
gene cassettes were made as described above assay expres- relative to
sion driven by the EXP sequences, EXP-Zm.UbqM1:1:11 EXP-
(SEQ ID NO: 149) and EXP-C1.Ubq1:1:23 (SEQ ID NO: CaMV.358-
108). Expression was compared to the controls EXP-Os. GUS/RLuc enh +
Actl:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh+Ta. SEQ  relativeto  TaLhcbl +
Lhcb1+0s.Actl:1:1 (SEQ ID NO: 163). Table 17 below xp N oo e aetia
shows the mean GUS and luciferase values determined for phicon seduence LA e
each amplicon. Table 18 below shows the GUS/RLuc ratios of PCR0145943 EXP-CaMV.35S8- 163 2.48 1.00
expression normalized with respect to EXP-Os.Actl:1:9 and enh + Ta.Lhcbl +
EXP-CaMV.35S-enh+Ta.Lhcb1+0s.Actl:1:1 driven expres- Os.Actl:1:1

sion in corn protoplasts.

TABLE 17

Mean GUS and Luciferase activity in transformed corn leaf protoplast cells.

SEQ
1D
Template Amplicon EXP sequence NO: GUS RLuc
pMONG65328  PCRO145943  EXP-CaMV.358- 163 70352.00 79028.75
enh + Ta.Lhcbl + Os.Actl:1:1
pMON25455  PCR0145942  EXP-Os.Actl:1:9 179 33155.25 92337.00
pMONI131962 pMON131962 EXP-Zm.UbqM1:1:11 149 18814.75  33663.00

pMON132047 pMON132047 EXP-CLUbql:1:23 108 15387.50 40995.50
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TABLE 18-continued

GUS/RLuc ratios of expression normalized with respect to
EXP-Os.Actl:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh +
Ta.Lhcbl + Os.Actl:1:1 (SEQ ID NO: 163) in corn leaf protoplasts.

GUS/RLuc
relative to
EXP-
CaMV.358-
GUS/RLuc enh +
SEQ relativeto  Ta.Lhcbl +
ID EXP- Os.
Amplicon EXP sequence NO: Os.Actl:1:9 Actl:1:1
PCR0145942 EXP-Os.Actl:1:9 179 1.00 0.40
pMON131962 EXP- 149 1.56 0.63
Zm.UbgM1:1:11
pMON132047 EXP-ClLUbql:1:23 108 1.05 0.42
[0114] As can be seen in Table 18 above, the EXP

sequences, EXP-Zm.UbqM1:1:11 (SEQ ID NO: 149) and
EXP-Cl.Ubql:1:23 (SEQ ID NO: 108) were able to drive
GUS expression in corn leaf protoplasts. Expression was
similar to that of the control, EXP-Os.Act1:1:9 (SEQ ID NO:
179) and lower than that of EXP-CaMV.35S-enh+Ta.Lhcb1+
Os.Actl:1:1 (SEQ ID NO: 163).

[0115] The efficacy of regulatory elements driving GUS
expression from amplicons can be similarly studied in sugar-
cane leaf protoplasts. For instance, sugarcane protoplasts
may be transformed with DNA amplicons derived from plant
expression vectors containing an EXP sequence, driving
expression of the B-glucuronidase (GUS) transgene, and
compared to leaf protoplast in which expression of GUS is
driven by known constitutive promoters. Likewise, regula-
tory elements driving CP4 expression from amplicons in corn
or wheat protoplasts may be similarly studied.

Example 4

Analysis of Regulatory Elements Driving GUS in
Wheat Protoplasts Using GUS Transgene Cassette
Amplicons

[0116] Wheat leafprotoplasts were transformed with DNA
amplicons derived from plant expression vectors containing
an EXP sequence, driving expression of the f-glucuronidase
(GUS) transgene, and compared to leaf protoplast in which
expression of GUS was driven by known constitutive promot-
ers.

[0117] Wheat protoplast cells derived from leaf tissue were
transformed using methods known in the art with amplicons
produced from amplification of GUS transgene cassettes
comprising plant expression vectors to compare expression of
a transgene (GUS) driven by the EXP sequences listed in
Tables 10-11 with that of known constitutive promoters with
methodology as described in a previous example (Example
3), using the same GUS cassette amplicons as that used for
assay in Corn in Example 3 above. Control GUS cassette
amplicons and Luciferase plasmids used for wheat protoplast
transformation were also the same as those presented in the
previous example and provided in Table 7 above in Example
3. Likewise, negative controls were used for the determina-
tion of GUS and luciferase background, as described above.
Wheat leaf protoplasts were transformed using a PEG-based
transformation method, as described in Example 3 above.
Table 19 lists mean GUS and LUC activity seen in trans-
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formed wheat leaf protoplast cells, and Table 20 shows nor-
malized GUS/RLuc ratios of expression in wheat protoplasts.

TABLE 19

Mean GUS and Luciferase activity in transformed
wheat leaf protoplast cells.

SEQ
D
EXP sequence NO: GUS RLuc  GUS/RLuc
EXP-Os.Actl:1:9 179 2976.33 53334.8  0.0558047
P-CAMV.35S-ENH-1:1:102/ 169 1431.33 55996.1 0.0255612
L-CAMV.358-1:1:2
EXP-CaMV.35S-enh + 163 29299.3 507174 0.5776973
Ta.Lhebl + Os.Actl:1:1
EXP-CaMV.35S-enh + 170 342943 63307.9 0.5417066
Zm.DnaK:1:1
EXP-ANDge.Ubql:1:7 5 684443 60329.1 1.1345158
EXP-ANDge.Ubql:1:10 10 60606.3 60659.4 0.9991245
EXP-ANDge.Ubql:1:6 12 33386.3 56712.1 0.5886984
EXP-ANDge.Ubql:1:11 14 43237.3 482634 0.8958609
EXP-ANDge.Ubql:1:12 16 51712.7 64702.8 0.7992341
EXP-ERIra.Ubql:1:9 22 209983 60273.4 0.3483845
EXP-ERIra.Ubql:1:10 25 17268.3 254654 0.6781084
EXP-ERIra.Ubql:1:8 27 346357 59467.1 0.5824341
EXP-ERIra.Ubql:1:11 29 28979 56153.8 0.516065
EXP-ERIra.Ubql:1:12 31 41409.7 551524 0.7508221
EXP-SETit.Ubql:1:5 117 39427.7 57463.1 0.6861388
EXP-SETit.Ubql:1:7 123 108091 493304  2.191169
EXP-SETit.Ubql:1:6 124 58703 46110.1  1.2731047
EXP-Sv.Ubql:1:7 128 29330 43367.1 0.676319
EXP-Sv.Ubql:1:8 132 53359 40076.4  1.3314306
EXP-Sv.Ubql:1:10 134 49122.7 53180.8 0.9236922
EXP-Zm.UbgM1:1:6 137 37268 54088.1  0.6890239
EXP-Zm.UbgM1:1:7 141 51408 472974 1.0869087
EXP-Sb.Ubg4:1:2 151 35660.3 62591.1 0.5697347
EXP-Sb.Ubq6:1:2 153 27543 57826.4  0.4763046
EXP-CLUbql:1:10 98 544933 41964.1 1.2985699
TABLE 20

GUS/RLuc ratios of expression normalized with respect to
EXP-0s.Actl:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh +
Ta.Lhcbl + Os.Actl:1:1 (SEQ ID NO: 163) in wheat leaf protoplasts.

GUS/RLuc
GUS/RLuc  Relative to EXP-
SEQ Relative CaMV.35S-enh +

D to EXP- Ta.Lhcbl +
EXP sequence NO: Os.Actl:1:9 Os.Actl:1:1
EXP-Os.Actl:1:9 179 1.00 0.10
P-CAMV.35S-ENH- 169 0.46 0.04
1:1:102/L-CAMV.358-1:1:2
EXP-CaMV.358- 163 10.35 1.00
enh + Ta.Lhebl + Os.Actl:1:1
EXP-CaMV.358- 170 9.71 0.94
enh + Zm.DnaK:1:1
EXP-ANDge.Ubql:1:7 5 20.33 1.96
EXP-ANDge.Ubql:1:10 10 17.90 1.73
EXP-ANDge.Ubql:1:6 12 10.55 1.02
EXP-ANDge.Ubql:1:11 14 16.05 1.55
EXP-ANDge.Ubql:1:12 16 14.32 1.38
EXP-ERIra.Ubql:1:9 22 6.24 0.60
EXP-ERIra.Ubql:1:10 25 12.15 1.17
EXP-ERIra.Ubql:1:8 27 10.44 1.01
EXP-ERIra.Ubql:1:11 29 9.25 0.89
EXP-ERIra.Ubql:1:12 31 13.45 1.30
EXP-SETit.Ubql:1:5 117 12.30 1.19
EXP-SETit.Ubql:1:7 123 39.26 3.79
EXP-SETit.Ubql:1:6 124 22.81 2.20
EXP-Sv.Ubql:1:7 128 12.12 1.17
EXP-Sv.Ubql:1:8 132 23.86 2.30
EXP-Sv.Ubql:1:10 134 16.55 1.60
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TABLE 20-continued

GUS/RLuc ratios of expression normalized with respect to
EXP-Os.Actl:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh +
Ta.Lhcbl + Os.Actl:1:1 (SEQ ID NO: 163) in wheat leaf protoplasts.

GUS/RLuc
GUS/RLuc  Relative to EXP-
SEQ Relative CaMV.35S8-enh +
1D to EXP- Ta.Lhcbl +
EXP sequence NO: Os.Actl:1:9 Os.Actl:1:1
EXP-Zm.UbgqM1:1:6 137 12.35 1.19
EXP-Zm.UbgqM1:1:7 141 19.48 1.88
EXP-Sb.Ubg4:1:2 151 10.21 0.99
EXP-Sb.Ubq6:1:2 153 8.54 0.82
EXP-CL.Ubql:1:10 98 23.27 2.25

[0118] As can be seen in Table 20 above, nearly all of the
EXP sequences were capable of driving GUS transgene
expression in wheat cells. GUS transgene expression driven
by EXP-ANDge.Ubql:1:7 (SEQ ID NO: 5), EXP-ANDge.
Ubql:1:10 (SEQ ID NO: 10), EXP-ANDge.Ubql:1:6 (SEQ
ID NO: 12), EXP-ANDge.Ubql:1:11 (SEQ ID NO: 14),
EXP-ANDge.Ubql:1:12 (SEQ ID NO: 16), EXP-ERIra.
Ubql:1:9 (SEQ ID NO: 22), EXP-ERIra.Ubq1:1:10 (SEQ ID
NO: 25), EXP-ERIra.Ubql:1:8 (SEQ ID NO: 27), EXP-ER-
Ira.Ubql:1:11 (SEQ ID NO: 29), EXP-ERIra.Ubql:1:12
(SEQ ID NO: 31), EXP-SETit.Ubq1:1:5 (SEQ ID NO: 117),
EXP-SETit.Ubq1:1:7 (SEQ ID NO: 123), EXP-SETit.Ubql:
1:6 (SEQ ID NO: 124), EXP-Sv.Ubql:1:7 (SEQ ID NO:
128), EXP-Sv.Ubq1:1:8 (SEQ ID NO: 132), EXP-Sv.Ubq1:
1:10 (SEQ ID NO: 134), EXP-Zm.UbqM1:1:6 (SEQ ID NO:
137), EXP-Zm.UbgM1:1:7 (SEQ ID NO: 141), EXP-Sb.
Ubg4:1:2 (SEQ ID NO: 151), EXP-Sb.Ubq6:1:2 (SEQ ID
NO: 153) and EXP-C1.Ubq1:1:10 (SEQ ID NO: 98) was
much higher than GUS expression driven by EXP-Os.Actl:
1:9. GUS expression of the amplicons in wheat leaf protoplast
cells relative to EXP-CaMV.35S-enh+Ta.Lhcb1+Os.Actl:
1:1 was slightly different from the expression observed in
corn protoplast cells. Each of EXP-ANDge.Ubql:1:7 (SEQ
IDNO: 5), EXP-ANDge.Ubq1:1:10 (SEQ ID NO: 10), EXP-
ANDge.Ubql:1:6 (SEQ ID NO: 12), EXP-ANDge.Ubq1:1:
11 (SEQIDNO: 14), EXP-ANDge.Ubq1:1:12 (SEQ ID NO:
16), EXP-ERIra.Ubql:1:10 (SEQ ID NO: 25), EXP-ERIra.
Ubql:1:8 (SEQ ID NO: 27), EXP-ERIra.Ubq1:1:12 (SEQ ID
NO: 31), EXP-SETit.Ubql:1:5 (SEQ ID NO: 117), EXP-
SETit.Ubql:1:7 (SEQ ID NO: 123), EXP-SETit.Ubql:1:6
(SEQ ID NO: 124), EXP-Sv.Ubql:1:7 (SEQ ID NO: 128),
EXP-Sv.Ubql:1:8 (SEQ ID NO: 132), EXP-Sv.Ubql:1:10
(SEQIDNO: 134), EXP-Zm.UbgqM1:1:6 (SEQ ID NO: 137),
EXP-Zm.UbgM1:1:7 (SEQ ID NO: 141) and EXP-C1.Ubql:
1:10 (SEQ ID NO: 98) demonstrated higher levels of GUS
expression relative to EXP-CaMV.35S-enh+Ta.Lhcb1+0s.
Actl:1:1. The EXP sequences EXP-ERIra.Ubql:1:9 (SEQ
ID NO: 22), EXP-ERIra.Ubql:1:11 (SEQ ID NO: 29), EXP-
Sb.Ubg4:1:2 (SEQID NO: 151)and EXP-Sb.Ubq6:1:2 (SEQ
ID NO: 153) demonstrated lower levels of GUS expression
relative to EXP-CaMV.35S-enh+Ta.Lhcb1+0s.Actl:1:1.

[0119] Inasecondsetofexperiments, amplicon GUS trans-
gene cassettes were made as described above and assayed for
expression driven by the EXP sequences, EXP-ANDge.
Ubql:1:8 (SEQIDNO: 8), EXP-C1.Ubql:1:10 (SEQ ID NO:
98), EXP-C1.Ubq1:1:13 (SEQ ID NO: 114), EXP-CL.Ubql:
1:14 (SEQ ID NO: 115) and EXP-CL.Ubql:1:15 (SEQ ID
NO: 116). The amplicons were comprised of an EXP
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sequence operably linked to the GUS-1 coding sequence
which was operably linked to the T-AGRtu.nos-1:1:13 3'
UTR. Expression was compared to the controls EXP-Os.
Actl:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh+Zm.
DnaK:1:1 (SEQID NO: 170). Table 21 below shows the mean
GUS and luciferase values determined for each amplicon.
Table 22 below shows the GUS/RLuc ratios of expression
normalized with respect to EXP-Os.Actl:1:9 and EXP-
CaMV.35S-enh+7Zm.DnaK:1:1 driven expression in corn
protoplasts.

TABLE 21

Mean GUS and Luciferase activity in transformed
wheat leaf protoplast cells.

Amplicon SEQID

ID EXP sequence NO: GUS RLuc
PCRO0145942 EXP-Os.Actl:1:9 179 1234 176970.5
PCR0145944 EXP-CaMV.358- 170 12883.5 119439

enh + Zm.DnaK:1:1
PCRO0146628 EXP-ANDge.Ubql:1:8 8 38353.3  171535.3
PCRO0145922 EXP-CLUbql:1:10 98 34938 154245.8
PCRO0145945 EXP-CLUbql:1:13 114 32121 122220.8
PCRO0145946 EXP-CLUbql:1:14 115 56814 143318.3
PCRO0145947 EXP-CLUbql:1:15 116 1890.5  167178.5
TABLE 22

GUS/RLuc and GUS/FLuc ratios of expression normalized with respect
to EXP-Os.Actl1:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh +
Zm.DnaK:1:1 (SEQ ID NO: 170) in wheat leaf protoplasts.

GUS/RLuc
GUS/RLuc relative to EXP-

SEQID relative to EXP- CaMV.358-
EXP sequence NO: Os.Actl:1:9 enh + Zm.DnaK:1:1
EXP-Os.Actl:1:9 179 1.00 0.06
EXP-CaMV.35S-enh + 170 15.47 1.00
Zm.DnaK:1:1
EXP-ANDge.Ubql:1:8 8 32.07 2.07
EXP-CL.Ubgql:1:10 98 32.48 2.10
EXP-CLUbql:1:13 114 37.69 2.44
EXP-ClL.Ubgql:1:14 115 56.85 3.68
EXP-CLUbgql:1:15 116 1.62 0.10
[0120] As can be seen in Table 22 above, the EXP

sequences EXP-ANDge.Ubq1:1:8 (SEQID NO: 8), EXP-Cl.
Ubql:1:10 (SEQ ID NO: 98), EXP-C1.Ubq1:1:13 (SEQ ID
NO: 114), EXP-C1.Ubql:1:14 (SEQ ID NO: 115) and EXP-
CL.Ubq1:1:15 (SEQID NO: 116) are capable of driving trans-
gene expression. Expression driven by EXP-ANDge.Ubql:
1:8 (SEQ ID NO: 8), EXP-C1.Ubq1:1:10 (SEQ ID NO: 98),
EXP-C1.Ubq1:1:13 (SEQ ID NO: 114) and EXP-C1.Ubq1:1:
14 (SEQ ID NO: 115) was higher than that of both controls.
Expression driven by EXP-C1.Ubq1:1:15 (SEQ ID NO: 116)
was lower than EXP-CaMV.35S-enh+Zm.DnaK:1:1 (SEQ
ID NO: 170) but higher than the control, EXP-Os.Act1:1:9
(SEQID NO: 179).

[0121] In a third set of experiments, amplicon GUS trans-
gene cassettes were made as described above to assay expres-
sion driven by the EXP sequences, EXP-C1.Ubq1:1:10 (SEQ
ID NO: 98), EXP-C1.Ubq1:1:16 (SEQ ID NO: 93) and EXP-
CL.Ubq1:1:17 (SEQID NO: 97). Expression was compared to
the controls EXP-Os.Actl:1:9 (SEQ ID NO: 179) and EXP-
CaMV.35S-enh+Zm.DnaK:1:1 (SEQ ID NO: 170). Table 23
below shows the mean GUS and luciferase values determined
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for each amplicon. Table 24 below shows the GUS/RLuc and
GUS/FLuc ratios of expression normalized with respect to
EXP-Os.Actl:1:9 and EXP-CaMV.35S-enh+Zm.DnaK:1:1
driven expression in corn protoplasts.

TABLE 23

Mean GUS and Luciferase activity in transformed
wheat leaf protoplast cells.

SEQ
1D
Amplicon ID  EXP sequence NO: GUS RLuc FLuc
PCR0145942  EXP-Os.Actl:1:9 179 478 46584.5 2709.75
PCR0145944  EXP-CaMV.358- 170 8178.5 43490.8 2927.25
enh + Zm.DnaK:1:1
PCR0145922  EXP-ClLUbgql:1:10 98 22068.3 47662.3 1289
pMON146750 EXP-CLUbql:1:16 93 34205  45064.5 1379.63
pMON146751 EXP-CLUbql:1:17 97 31758  45739.3 2820.75
TABLE 24
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[0122] As can be seen in Table 24 above, the EXP
sequences EXP-C1.Ubql:1:10 (SEQ ID NO: 98), EXP-Cl.
Ubql:1:16 (SEQ ID NO: 93) and EXP-C1.Ubq1:1:17 (SEQ
ID NO: 97) were able to drive transgene expression. Expres-
sion driven by each of the EXP sequences was higher than that
of both controls.

[0123] Inafourth set of experiments, amplicon GUS trans-
gene cassettes were made as described above to assay expres-
sion driven by the EXP sequences, EXP-Zm.UbqM1:1:11
(SEQ ID NO: 149) and EXP-CL.Ubql:1:23 (SEQ ID NO:
108). Expression was compared to the controls EXP-Os.
Actl:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh+Ta.
Lheb1+40s.Actl:1:1 (SEQ ID NO: 163). Table 25 below
shows the mean GUS and luciferase values determined for
each amplicon. Table 26 below shows the GUS/RLuc ratios of
expression normalized with respect to EXP-Os.Actl:1:9 and
EXP-CaMV.35S-enh+Ta.Lhcb1+Os.Actl:1:1 driven expres-
sion in corn protoplasts.

GUS/RLuc and GUS/FLuc ratios of expression normalized with respect to EXP-Os.Act1:1:9 (SEQ ID NO: 179) and
EXP-CaMV.358-enh + Zm.DnaK:1:1 (SEQ ID NO: 170) in wheat leaf protoplasts.

GUS/RLuc GUS/FLuc

GUS/RLuc  GUS/FLuc relative to relative to
SEQ relative relative EXP- EXP-

1D to EXP- to EXP- CaMV.358- CaMV.358-

Amplicon ID  EXP sequence NO: Os.Actl:1:9 Os.Actl:1:9 enh+Zm.DnaK:1:1 enh+ Zm.DnaK:1:1
PCR0145942  EXP-Os.Actl:1:9 179 1.00 1.00 0.05 0.06
PCR0145944  EXP-CaMV.358- 170 18.33 15.84 1.00 1.00
enh + Zm.DnaK:1:1
PCR0145922  EXP-ClLUbgql:1:10 98 45.12 97.05 2.46 6.13
pMON146750 EXP-CLUbql:1:16 93 73.97 140.55 4.04 8.87
pMON146751 EXP-CLUbql:1:17 97 67.67 63.82 3.69 4.03
TABLE 25

Mean GUS and Luciferase activity in transformed wheat leaf protoplast cells.

SEQ ID
Template Amplicon ID  EXP sequence NO: GUS RLuc
pMON65328  PCR0145943  EXP-CaMV.358- 163 67459.13  11682.00
enh + Ta.Lhcbl + Os.Actl:1:1
pMON25455  PCR0145942  EXP-Os.Actl:1:9 179 56618.33  16654.83
pMON131962 pMON131962 EXP-Zm.UbqM1:1:11 149 53862.13 10313.75
pMON132047 pMON132047 EXP-CLUbql:1:23 108 38869.38  12279.00
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TABLE 26 TABLE 27
GUS/RLuc ratios of expression normalized with respect to GUS plant expression amplicons and corresponding plasmid
EXP-Os.Act1:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh + construct amplicon template and EXP sequence.
Ta.Lhebl + Os.Actl:1:1 (SEQ ID NO: 163) in wheat leaf protoplasts.
SEQ
GUS/RLuc . .
. Amplicon Amplicon D
relative D Temnplat EXP NO:
to EXP- emplate sequence H
GUS/RLuc  CaMV.358-
) PCRO145942  pMON25455 EXP-Os.Act1:1:9 179
SEQ relative to enh +
D EXP- TaLhcbl + PCRO145944  pMON81552 EXP-CaMV.358- 170
Amplicon ID EXP sequence NO: Os.Actl:1:9 Os.Actl:1:1 enh +Zm.DnaK:1:1
PCRO145892  pMON136264  EXP-ANDge.Ubql:1:7 3
PCRO145943 EXP-CaMV.35S- 163 1.70 1.00 PCRO145815  pMON136264 EXP-ANDge.Ubql1:1:10 10
enh + Ta.Lhebl + PCRO145893  pMON136259 EXP-ANDge.Ubql:1:6 12
Os.Actl:1:1 PCRO145817 pMON136264  EXP-ANDge.Ubql:1:11 14
PCRO145942  EXP-Os.Actl:1:9 179 1.00 0.59 PCRO145819  pMON136264  EXP-ANDge.Ubql:1:12 16
pMON131962 EXP- 149 1.54 0.90 PCRO145896  pMON136263 EXP-ERIra.Ubq1:1:9 22
Zm.UbgM1:1:11 PCRO145820 pMON136263 EXP-ERIra.Ubq1:1:10 25
pMON132047  EXP-CLUbql:1:23 108 0.93 0.55 PCR0145897 pMON136258 EXP-ERIra.Ubq1:1:8 27
PCRO145821  pMON136263 EXP-ERIra.Ubq1:1:11 29
01241 A b i1 Table 26 ab e EXP PCRO145822  pMON136263 EXP-ERIra.Ubq1:1:12 31
[0124] As can be seen in Table above, the PCRO145922 pMON140889  EXP-CLUbgl:1:10 o8
sequences, EXP-Zm.UbgM1:1:11 (SEQ ID NO: 149) apd PCRO145945 pMON140889  EXP-CLUbql:1:13 114
EXP-CLUbql:1:23 (SEQ ID NO: 108) were able to drive  popg145045  pMONI40889  EXP-CLUbql:1:14 115
QUS expression in wheat leaf protoplasts. Expression was PCROI45947 pMONI40889  EXP-CLUbql:1:15 116
similar to that of the control, EXP-Os.Act1:1:9 (SEQ ID NO:
179) and lower than that of EXP-CaMV.35S-enh+Ta.Lhcb1+
Os.Actl:1:1 (SEQ ID NO: 163). [0127] Control GUS cassette amplicons and Luciferase

Example 5

Analysis of Regulatory Elements Driving GUS in
Sugarcane Protoplasts Using GUS Transgene Cas-
sette Amplicons

[0125] Sugarcane leaf protoplasts were transformed with
DNA amplicons derived from plant expression vectors con-
taining an EXP sequence, driving expression of the p-glucu-
ronidase (GUS) transgene, and compared to leaf protoplast in
which expression of GUS was driven by known constitutive
promoters.

[0126] Sugarcane protoplast cells derived from leaf tissue
were transformed using a PEG-based transformation method,
as described in Example 3 above with amplicons produced
from amplification of GUS transgene cassettes comprising
plant expression vectors to compare expression of a transgene
(GUS) driven by one of EXP-ANDge.Ubql:1:7 (SEQ ID
NO: 5), EXP-ANDge.Ubql:1:10 (SEQ ID NO: 10), EXP-
ANDge.Ubql:1:6 (SEQ ID NO: 12), EXP-ANDge.Ubq1:1:
11 (SEQIDNO: 14), EXP-ANDge.Ubq1:1:12 (SEQ ID NO:
16), EXP-ERIra.Ubql:1:9 (SEQ ID NO: 22), EXP-ERIra.
Ubql:1:10 (SEQIDNO: 25), EXP-ERIra.Ubq1:1:8 (SEQID
NO: 27), EXP-ERIra.Ubql:1:11 (SEQ ID NO: 29), EXP-
ERIra.Ubql:1:12 (SEQ ID NO: 31), EXP-CL.Ubql:1:10
(SEQ ID NO: 98), EXP-CL.Ubql:1:13 (SEQ ID NO: 114),
EXP-C1.Ubql:1:14 (SEQ ID NO: 115) and EXP-C1.Ubq1:1:
15 (SEQ ID NO: 116) and presented in Table 27 below, with
that of known constitutive promoters.

plasmids used for sugarcane protoplast transformation were
also the same as those presented in Examples 2 through 4 and
provided in Table 7 above in Example 3. Likewise, negative
controls were used for the determination of GUS and
luciferase background, as described above. Table 28 lists
mean GUS and Luc activity seen in transformed sugarcane
leaf protoplast cells, and Table 29 shows normalized GUS/
RLuc ratios of expression in sugarcane leaf protoplasts.

TABLE 28

Mean GUS and Luciferase activity in transformed
wheat leaf protoplast cells.

SEQ
1D

EXP sequence NO: GUS RLuc FLuc
EXP-Os.Actl:1:9 179 6667.5 3024.5 1129.25
EXP-CaMV.358- 170 14872.8 5171 2019.5
enh + Zm.DnaK:1:1
EXP-ANDge.Ubql:1:7 5 15225 4618.25 1775.75
EXP-ANDge.Ubql:1:10 10 17275.3 4333 1678
EXP-ANDge.Ubql:1:6 12 17236 5633.25 2240
EXP-ANDge.Ubql:1:11 14 22487.8 6898.25 2878
EXP-ANDge.Ubql:1:12 16 22145.3 6240.25 2676.5
EXP-ERIra.Ubql:1:9 22 16796.5 7759.75 3179
EXP-ERIra.Ubql:1:10 25 16267.5 5632.75 2436.75
EXP-ERIra.Ubql:1:8 27 25351 9019.5 4313.5
EXP-ERIra.Ubql:1:11 29 16652.3 3672.25 1534
EXP-ERIra.Ubql:1:12 31 12654.5 3256.75 1261.5
EXP-CLUbql:1:10 98 22383.8 7097.5 3109.25
EXP-CLUbql:1:13 114 14532.3 2786.5 1198.25
EXP-CLUbql:1:14 115 19244.5 3455.25 1475
EXP-CLUbql:1:15 116 6676.5 3870.25 1497.75
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GUS/RLuc and GUS/FLuc ratios of expression normalized with respect to EXP-
0s.Actl:1:9 (SEQ ID NO: 179) and EXP-CaMV.35S-enh + Zm.DnaK:1:1
(SEQ ID NO: 170) in sugarcane leaf protoplasts.

GUS/RLuc GUS/FLuc
GUS/RLuc  GUS/FLuc relative to relative to
SEQ relative relative EXP- EXP-
ID  toEXP- to EXP- CaMV.358- CaMV.358-
EXP sequence NO: Os.Actl:1:9 Os.Actl:1:9 enh+Zm.DnaK:1:1 enh+ Zm.DnaK:1:1
EXP-Os.Actl:1:9 179 1.00 1.00 0.77 0.80
EXP-CaMV.358- 170 1.30 1.25 1.00 1.00
enh + Zm.DnaK:1:1
EXP-ANDge.Ubq1:1:7 5 1.50 1.45 1.15 1.16
EXP-ANDge.Ubq1:1:10 10 1.81 1.74 1.39 1.40
EXP-ANDge.Ubq1:1:6 12 1.39 1.30 1.06 1.04
EXP-ANDge.Ubql:1:11 14 1.48 1.32 1.13 1.06
EXP-ANDge.Ubq1:1:12 16 1.61 1.40 1.23 1.12
EXP-ERIra.Ubql:1:9 22 0.98 0.89 0.75 0.72
EXP-ERIra.Ubql:1:10 25 1.31 1.13 1.00 0.91
EXP-ERIra.Ubql:1:8 27 1.27 1.00 0.98 0.80
EXP-ERIra.Ubql:1:11 29 2.06 1.84 1.58 1.47
EXP-ERIra.Ubql:1:12 31 1.76 1.70 1.35 1.36
EXP-Cl.Ubql:1:10 98 1.43 1.22 1.10 0.98
EXP-CL.Ubql:1:13 114 2.37 2.05 1.81 1.65
EXP-CLUbql:1:14 115 2.53 2.21 1.94 1.77
EXP-CL.Ubql:1:15 116 0.78 0.75 0.60 0.61
[0128] As can be seen in Table 29 above, the EXP were cloned into plant binary transformation plasmid con-

sequences EXP-ANDge.Ubql:1:7 (SEQ ID NO: 5), EXP-
ANDge.Ubql1:1:10 (SEQ ID NO: 10), EXP-ANDge.Ubq1:
1:6 (SEQIDNO: 12), EXP-ANDge.Ubq1:1:11 (SEQIDNO:
14), EXP-ANDge.Ubq1:1:12 (SEQ ID NO: 16), EXP-ERIra.
Ubql:1:9 (SEQ ID NO: 22), EXP-ERIra.Ubq1:1:10 (SEQ ID
NO: 25), EXP-ERIra.Ubql:1:8 (SEQ ID NO: 27), EXP-ER-
Ira.Ubql:1:11 (SEQ ID NO: 29), EXP-ERIra.Ubql:1:12
(SEQ ID NO: 31), EXP-C1.Ubq1:1:10 (SEQ ID NO: 98),
EXP-C1.Ubq1:1:13 (SEQ ID NO: 114), EXP-C1.Ubql:1:14
(SEQ ID NO: 115) and EXP-CL.Ubql:1:15 (SEQ ID NO:
116) were all capable of driving transgene expression in sug-
arcane protoplasts. The EXP sequences, EXP-ANDge.Ubq1:
1:7 (SEQ ID NO: 5), EXP-ANDge.Ubq1:1:10 (SEQ ID NO:
10), EXP-ANDge.Ubql:1:6 (SEQ ID NO: 12), EXP-
ANDge.Ubql:1:11 (SEQID NO: 14), EXP-ANDge.Ubq1:1:
12 (SEQ ID NO: 16), EXP-ERIra.Ubq1:1:10 (SEQ ID NO:
25), EXP-ERIra.Ubql:1:8 (SEQ ID NO: 27), EXP-ERIra.
Ubql:1:12 (SEQ ID NO: 31), EXP-C1.Ubq1:1:10 (SEQ ID
NO: 98), EXP-CL.Ubql:1:13 (SEQ ID NO: 114) and EXP-
CL.Ubql:1:14 (SEQID NO: 115) expressed GUS higher than
EXP-CaMV.35S-enh+Zm.DnaK:1:1 (SEQ ID NO: 170) in
this experiment.

Example 6

Analysis of Regulatory Elements Driving CP4 in
Corn Protoplasts

[0129] This example illustrates the ability of EXP-Sv.
Ubql:1:7 (SEQ ID NO: 128), EXP-Sv.Ubql:1:8 (SEQ ID
NO: 132), EXP-Sv.Ubq1:1:9 (SEQ ID NO: 133), EXP-Zm.
UbgM1:1:6 (SEQ ID NO: 137), EXP-Zm.UbgqM1:1:8 (SEQ
IDNO: 145), EXP-Zm.UbgM1:1:7 (SEQ ID NO: 141), EXP-
SETit.Ubql:1:5 (SEQ ID NO: 117), EXP-SETit.Ubql:1:7
(SEQIDNO: 123), EXP-SETit.Ubql:1:6 (SEQID NO: 124),
EXP-Sb.Ubg4:1:2 (SEQ ID NO: 151) and EXP-Sh.Ubqg6:1:2
(SEQ ID NO: 153) in driving expression of glyphosate toler-
ance gene CP4 in corn protoplasts. These EXP sequences

structs using methods known in the art. The resulting plant
expression vectors contained a right border region from A.
tumefaciens, an ubiquitin EXP sequence operably linked 5'to
aplastid targeted glyphosate tolerant EPSPS coding sequence
(CP4, U.S. Pat. No. RE39247), operably linked 5' to the
T-AGRtu.nos-1:1:13 3' UTR and a left border region from 4.
tumefaciens (B-AGRtu.left border). The resulting plasmid
constructs were used to transform corn leaf protoplasts cells
using methods known in the art.

[0130] Plasmid constructs listed in Table 30, with EXP
sequences as defined in Table 1, were utilized. Three control
plasmids (pMON30098, pMON42410, and pMON30167),
with known constitutive regulatory elements driving either
CP4 or GFP, were constructed and used to compare the rela-
tive CP4 expression levels driven by these EXP sequences
with CP4 expression driven by known constitutive expression
elements. Two other plasmids (pMON19437 and
pMONG63934) were also used as described above to evaluate
transformation efficiency and viability. Each plasmid con-
tains a specific luciferase coding sequence driven by a con-
stitutive EXP sequence.

[0131] Corn leaf protoplasts were transformed using a
PEG-based transformation method, as described in Example
2 above. Measurements of both CP4 and luciferase were
conducted similarly to Example 2 above. The average levels
of CP4 protein expression expressed as part per million (ppm)
is shown in Table 30 below.

TABLE 30

Average CP4 protein expression in corn leaf protoplasts.

SEQ Cp4 CP4
D Average STDEV

Plasmid EXP sequence NO: ppm ppm
No DNA No DNA 0 0
pMON30098  GFP 0 0
pMON42410  EXP-CaMV.35S- 163 34.1 15.6

enh + Ta.Lhcbl +

Os.Actl:1:1
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TABLE 30-continued

Average CP4 protein expression in corn leaf protoplasts.

SEQ CP4 CP4
D Average STDEV

Plasmid EXP sequence NO: ppm ppm
pMON30167 EXP-Os.Actl:1:1 164 40.4 11.6
pMON129203 EXP-Sv.Ubql:1:7 128 45.2 6.2
pMON129204 EXP-Sv.Ubql:1:8 132 101.9 13.8
pMON129205 EXP-Sv.Ubql:1:9 133 71.1 8.7
pMON129210 EXP-Zm.UbgM1:1:6 137 137.1 14.8
pMON129211 EXP-Zm.UbgM1:1:8 145 136.5 12.3
pMON129212 EXP-Zm.UbgM1:1:7 141 170.2 18.1
pMON129200 EXP-SETit.Ubql:1:5 117 44.3 9.5
pMON129201 EXP-SETit.Ubql:1:7 123 105.1 84
pMON129202 EXP-SETit.Ubql:1:6 124 124.9 33.7
pMON129219 EXP-Sb.Ubq4:1:2 151 14.3 1
pMON129218 EXP-Sb.Ubq6:1:2 153 75.7 8.9
[0132] As canbeseen in Table 30, EXP-Sv.Ubql:1:7 (SEQ

ID NO: 128), EXP-Sv.Ubql:1:8 (SEQ ID NO: 132), EXP-
Sv.Ubql:1:9 (SEQID NO: 133), EXP-Zm.UbqM1:1:6 (SEQ
IDNO: 137), EXP-Zm.UbgM1:1:8 (SEQ ID NO: 145), EXP-
Zm.UbgM1:1:7 (SEQ ID NO: 141), EXP-SETit.Ubql:1:5
(SEQIDNO: 117), EXP-SETit.Ubql:1:7 (SEQID NO: 123),
EXP-SETit.Ubq1:1:6 (SEQ ID NO: 124) and EXP-Sb.Ubq6:
1:2 (SEQID NO: 153) drove expression of the CP4 transgene
at levels close to or higher than CP4 expression levels driven
by EXP-CaMV.35S-enh+Ta.Lhcb1+0s.Actl:1:1 and EXP-
Os.Actl:1:1. The EXP sequence, EXP-Sb.Ubg4:1:2 (SEQID
NO: 151) demonstrated the ability to drive expression of CP4,
but the level of expression was lower than that of the consti-
tutive controls.

[0133] Similardata to that above may also be obtained from
plants stably transformed with plasmid constructs described
above, for instance, plants of progeny generation(s) R, R, or
F, or later. Likewise, expression from other plasmid con-
structs may be studied. For instance, pMON141619, com-
prises the EXP sequence EXP-ANDge.Ubql:1:8, while
pMON142862 is comprised of the EXP sequence EXP-ER-
Ira.Ubql:1:8. These and other constructs may be analyzed in
this manner.

Example 7

Analysis of Regulatory Elements Driving CP4 in
Corn Protoplasts Using CP4 Transgene Cassette
Amplicons

[0134] This example illustrates the ability of EXP-ANDge.
Ubql:1:7 (SEQ ID NO: 5), EXP-ANDge.Ubq1:1:8 (SEQ ID
NO: 8), EXP-ANDge.Ubql:1:10 (SEQ ID NO: 10), EXP-
ANDge.Ubql:1:6 (SEQ ID NO: 12), EXP-ANDge.Ubq1:1:
11 (SEQIDNO: 14), EXP-ANDge.Ubq1:1:12 (SEQ ID NO:
16), EXP-ERIra.Ubql:1:9 (SEQ ID NO: 22), EXP-ERIra.
Ubql:1:10 (SEQIDNO: 25), EXP-ERIra.Ubq1:1:8 (SEQID
NO: 27), EXP-ERIra.Ubql:1:11 (SEQ ID NO: 29), EXP-
ERIra.Ubql:1:12 (SEQ ID NO: 31), EXP-CL.Ubql:1:10
(SEQ ID NO: 98), EXP-CL.Ubql:1:13 (SEQ ID NO: 114),
EXP-C1.Ubql:1:14 (SEQ ID NO: 115), EXP-C1.Ubql:1:15
(SEQIDNO: 116), EXP-C1.Ubq1:1:16 (SEQID NO: 93) and
EXP-CL.Ubql:1:17 (SEQID NO: 97) in driving expression of
glyphosate tolerance gene CP4 in corn protoplasts. These
EXP sequences were cloned into plant binary transformation
plasmid constructs. The resulting plant expression vectors
were used as amplification templates to produce a transgene
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cassette amplicon comprised of an ubiquitin EXP sequence
operably linked 5' to a plastid targeted glyphosate tolerant
EPSPS coding sequence (CP4, U.S. Pat. No. RE39247), oper-
ably linked 5' to the T-AGRtu.nos-1:1:13 3' UTR and a left
border region from A. tumefaciens. The resulting amplicons
were used to transform corn leaf protoplasts cells.

[0135] Corn leaf protoplasts were transformed using a
PEG-based transformation method, as described in Example
2 above. Measurements of both CP4 were conducted using an
ELISA-based assay. The average levels of CP4 protein
expression expressed as part per million (ppm) is shown in
Tables 31 and 32 below.

[0136] In a first series of experiments, expression of CP4
driven by amplicons comprised of the EXP sequences EXP-
ANDge.Ubq1:1:7 (SEQ ID NO: 5), EXP-ANDge.Ubq1:1:8
(SEQIDNO: 8), EXP-ANDge.Ubql:1:10 (SEQ ID NO: 10),
EXP-ANDge.Ubql:1:6 (SEQ ID NO: 12), EXP-ANDge.
Ubql:1:11 (SEQIDNO: 14), EXP-ANDge.Ubq1:1:12 (SEQ
ID NO: 16), EXP-ERIra.Ubql:1:9 (SEQ ID NO: 22), EXP-
ERIra.Ubql:1:10 (SEQ ID NO: 25), EXP-ERIra.Ubql:1:8
(SEQIDNO: 27), EXP-ERIra.Ubql:1:11 (SEQ ID NO: 29),
EXP-ERIra.Ubql:1:12 (SEQ ID NO: 31), EXP-C1.Ubql:1:
10 (SEQIDNO: 98), EXP-C1.Ubq1:1:13 (SEQ ID NO: 114),
EXP-C1.Ubql:1:14 (SEQ ID NO: 115) and EXP-C1.Ubq1:1:
15 (SEQ ID NO: 116) were assayed in transformed corn leaf
protoplasts and compared to CP4 expression levels driven by
the constitutive controls, EXP-CaMV.35S-enh+Zm.DnaK:
1:1 (SEQ ID NO: 170) and EXP-Os.Actl:1:1 (SEQ ID NO:
164). The average levels of CP4 protein expression expressed
as part per million (ppm) is shown in Tables 31 below.

TABLE 31

Average CP4 protein expression in corn leaf protoplasts.

Cp4
ng/
mg
total Cp4
pro- ng/mg
SEQ tein total
Amplicon Amplicon ID  Aver- protein
Template D EXP sequence NO: age STDEV
no DNA 0.0 0.0
pMON30098 GFP (negative 0.0 0.0
control)
pMON19469  PCR24 EXP-CaMV.358- 170 605.5 27.6
enh +
Zm.DnaK:1:1
pMON30167  PCR25 EXP-Os.Actl:1:1 164 50.6 14.2
pMON140896 PCR41 EXP- 5 459.0 60.9
ANDge.Ubql:1:7
pMON140917 PCR42 EXP- 8 2582 384
ANDge.Ubq1:1:8
pMON140897 PCR43 EXP- 10 3248  21.6
ANDge.Ubql:1:10
pMON140898 PCR44 EXP- 12 3949 66.4
ANDge.Ubql:1:6
pMON140899 PCR45 EXP- 14 508.7 89.6
ANDge.Ubql:1:11
pMON140900 PCR46 EXP- 16 3293 14.5
ANDge.Ubql:1:12
pMON140904 PCRS50 EXP- 22 148.6 244
ERIra.Ubql:1:9
pMON140905 PCRS51 EXP- 25 2158 226
ERIra.Ubql:1:10
pMON140906 PCRS52 EXP- 27 376.6 441
ERIra.Ubql:1:8
pMON140907 PCRS53 EXP- 29 4599 104.7

ERIra.Ubql:1:11
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TABLE 31-continued

Average CP4 protein expression in corn leaf protoplasts.

CP4

ng/

mg

total Cp4

pro- ng/mg

SEQ tein total
Amplicon Amplicon ID  Aver- protein
Template ID EXP sequence NO: age STDEV
pMON140908 PCR54 EXP- 31 221.6 159
ERIra.Ubql:1:12

pMON140913 PCR19 EXP-CL.Ubq1:1:10 98 287.8 509
pMON140914 PCR20 EXP-CL.Ubql:1:13 114 5858 479
pMON140915 PCR21 EXP-CLUbql:1:14 115 5575 76.6
pMON140916 PCR22 EXP-CL.Ubql:1:15 116 33.2 9.5
[0137] As can be seen in Table 31 above, the EXP

sequences EXP-ANDge.Ubql:1:7 (SEQ ID NO: 5), EXP-
ANDge.Ubq1:1:8 (SEQ ID NO: 8), EXP-ANDge.Ubq1:1:10
(SEQID NO: 10), EXP-ANDge.Ubq1:1:6 (SEQ ID NO: 12),
EXP-ANDge.Ubql:1:11 (SEQ ID NO: 14), EXP-ANDge.
Ubql:1:12 (SEQIDNO: 16), EXP-ERIra.Ubq1:1:9 (SEQID
NO: 22), EXP-ERIra.Ubql:1:10 (SEQ ID NO: 25), EXP-
ERIra.Ubql:1:8 (SEQ ID NO: 27), EXP-ERIra.Ubql:1:11
(SEQID NO: 29), EXP-ERIra.Ubql:1:12 (SEQ ID NO: 31),
EXP-C1.Ubql1:1:10 (SEQ ID NO: 98), EXP-Cl.Ubql:1:13
(SEQ ID NO: 114), EXP-CL.Ubql:1:14 (SEQ ID NO: 115)
and EXP-C1.Ubq1:1:15 (SEQ ID NO: 116) were able to drive
CP4 expression. All of the EXP sequences with the exception
of one EXP-Cl.Ubql:1:15 (SEQ ID NO: 116) drove CP4
expression levels at a much higher level than the constitutive
control, EXP-Os.Actl:1:1 (SEQ ID NO: 164). Expression
levels were lower than that of EXP-CaMV.35S-enh+Zm.
DnaK:1:1 (SEQ ID NO: 170).

[0138] Inasecond series of experiments, expression of CP4
driven by amplicons comprised of the EXP sequences EXP-
CL.Ubql:1:10 (SEQ ID NO: 98), EXP-Cl.Ubq1:1:16 (SEQ
ID NO: 93) and EXP-C1.Ubq1:1:17 (SEQ ID NO: 97) were
assayed in transformed corn leaf protoplasts and compared to
CP4 expression levels driven by the constitutive control,
EXP-Os.Actl:1:1 (SEQ ID NO: 164). The average levels of
CP4 protein expression expressed as part per million (ppm) is
shown in Tables 32 below.

TABLE 32
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[0139] As can be seen in Table 32 above, the EXP
sequences EXP-C1.Ubql:1:10 (SEQ ID NO: 98), EXP-Cl.
Ubql:1:16 (SEQ ID NO: 93) and EXP-C1.Ubq1:1:17 (SEQ
ID NO: 97) were able to drive CP4 expression. Expression
levels driven by all three EXP sequences were higher than that
of the constitutive control, EXP-Os.Actl:1:1 (SEQ ID NO:
164).

Example 8

Analysis of Regulatory Elements Driving CP4 in
Wheat Protoplasts

[0140] This example illustrates the ability of EXP-Sv.
Ubql:1:7 (SEQ ID NO: 128), EXP-Sv.Ubql:1:8 (SEQ ID
NO: 132), EXP-Sv.Ubql:1:9 (SEQ ID NO: 133), EXP-Zm.
UbgM1:1:6 (SEQ ID NO: 137), EXP-Zm.UbgM1:1:8 (SEQ
IDNO: 145), EXP-Zm.UbgM1:1:7 (SEQ ID NO: 141), EXP-
SETit.Ubql:1:5 (SEQ ID NO: 117), EXP-SETit.Ubql:1:7
(SEQIDNO: 123), EXP-SETit.Ubql:1:6 (SEQID NO: 124),
EXP-Sb.Ubg4:1:2 (SEQ ID NO: 151) and EXP-Sb.Ubq6:1:2
(SEQ ID NO: 153) to drive CP4 expression in wheat leaf
protoplasts. These EXP sequences were cloned into plant
binary transformation plasmid constructs using methods
known in the art, and as described in Examples 2 and 5 above.

[0141] Three control plasmids (pMON30098,
pMON42410, as previously described, and pMON43647
comprising a right border region from Agrobacterium tume-
Jfaciens with EXP-Os.Actl+CaMV.35S.2xA1-B3+0s.Actl:
1:1 (SEQID NO: 138) operably linked 5' to a plastid targeted
glyphosate tolerance coding sequence (CP4, U.S. Pat. No.
RE39247), operably linked 5' to T-AGRtu.nos-1:1:13, and a
left border region (B-AGRtu.left border) with known consti-
tutive regulatory elements driving either CP4 or GFP were
constructed as outlined in Example 5.

[0142] Wheat leaf protoplasts were transformed using a
PEG-based transformation method as described in the previ-
ous examples with the exception that 1.5x10° protoplast cells
per assay were used. Assays of luciferase and CP4 transgene
expression were performed as described in Example 6 above.
The mean CP4 expression levels determined by CP4 ELISA
are presented in Table 34 below.

Average CP4 protein expression in corn leaf protoplasts.

Maize
Maize Leaf  Leaf
CP4 CP4
mg/total  mg/total
Amplicon SEQID protein protein
Template AmpliconID  EXP sequence NO: Avg StdDev
pMON30167  PCR25 EXP-Os.Actl:1:1 164 12.2 1.69
pMON140913 PCR19 EXP-CL.Ubgl:1:10 98 307.5 24.21
pMON142748 pMON142748 EXP-CLUbql:1:16 93 245.95 30.14
pMON142749 pMON142749 EXP-CLUbql:1:17 97 302.85 25.32




US 2012/0246763 Al

TABLE 34

Mean CP4 Protein Expression in Wheat Leaf Protoplast Cells.

SEQ CP4 CP4
D Average STDEV

Plasmid EXP sequence NO: ppm ppm
No DNA No DNA 0 0
pMON30098 GFP 0 0
pMON43647 EXP-Os.Actl + 172 656.2 124.5

CaMV.358.2xAl-

B3 + Os.Actl:1:1
pMON42410 EXP-CaMV.35S-enh + 163 438.3 78.9

Ta.Lhcbl + Os.Actl:1:1
pMON30167 EXP-Os.Actl:1:1 164 583 107.4
pMON129203 EXP-Sv.Ubql:1:7 128 156.9 25.1
pMON129204 EXP-Sv.Ubql:1:8 132 39.5 7
pMON129205 EXP-Sv.Ubql:1:9 133 154.5 56.5
pMON129210 EXP-Zm.UbgM1:1:6 137 1500 0
pMON129211 EXP-Zm.UbgM1:1:8 145 199.7 64.9
pMON129212 EXP-Zm.UbgM1:1:7 141 234.6 66.9
pMON129200 EXP-SETit.Ubql:1:5 117 725.7 149.7
pMON129201 EXP-SETit.Ubql:1:7 123 64.9 14.5
pMON129202 EXP-SETit.Ubql:1:6 124 122.9 48.7
pMON129219 EXP-Sb.Ubg4:1:2 151 113.1 32.8
[0143] The total amount of CP4 expression in wheat pro-

toplasts driven by the EXP sequences and the known consti-
tutive EXP sequence EXP-CaMV.35S-enh+Ta.Lhcb1+4Os.
Actl:1:1 demonstrated different levels of CP4 expression in
wheat protoplasts when compared to corn protoplasts.
[0144] Several EXP sequences drove CP4 expression at
lower levels in wheat protoplasts than the known constitutive
EXP sequences EXP-Os.Actl+CaMV.35S8.2xA1-B3+0s.
Actl:1:1 and EXP-CaMV.35S-enh+Ta.Lhcb1+Os.Actl:1:1.
Two EXP sequences, EXP-Zm.UbgM1:1:6 (SEQ ID NO:
137), and EXP-SETit.Ubql:1:5 (SEQ ID NO: 117), provide
higher levels of CP4 expression in wheat protoplasts than the
known constitutive, EXP sequences in this assay. EXP-Zm.
UbgM1:1:2 drove expression of CP4 at the highest level, with
expression levels being 2.2 to 3.4 fold higher than EXP-Os.
Act14CaMV.358.2xA1-B3+0s.Actl:1:1 and EXP-CaMV.
35S-enh+Ta.Lhcb1+0s.Actl:1:1, respectively. All EXP
sequences assayed demonstrated the capacity to drive expres-
sion of CP4 in wheat cells.

Example 9

Analysis of Regulatory Elements Driving CP4 in
Wheat Protoplasts Using CP4 Transgene Cassette
Amplicons

[0145] This example illustrates the ability of EXP-ANDge.
Ubql:1:7 (SEQ ID NO: 5), EXP-ANDge.Ubq1:1:8 (SEQ ID
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NO: 8), EXP-ANDge.Ubql:1:10 (SEQ ID NO: 10), EXP-
ANDge.Ubq1:1:6 (SEQ ID NO: 12), EXP-ANDge.Ubq1:1:
11 (SEQIDNO: 14), EXP-ANDge.Ubql:1:12 (SEQ ID NO:
16), EXP-ERIra.Ubql:1:9 (SEQ ID NO: 22), EXP-ERIra.
Ubql:1:10 (SEQIDNO: 25), EXP-ERIra.Ubql:1:8 (SEQID
NO: 27), EXP-ERIra.Ubql:1:11 (SEQ ID NO: 29), EXP-
ERIra.Ubql:1:12 (SEQ ID NO: 31), EXP-Cl.Ubql:1:10
(SEQ ID NO: 98), EXP-CL.Ubql:1:13 (SEQ ID NO: 114),
EXP-C1.Ubql:1:14 (SEQ ID NO: 115), EXP-CL.Ubql:1:15
(SEQIDNO: 116), EXP-C1.Ubql:1:16 (SEQIDNO: 93) and
EXP-CL.Ubql:1:17 (SEQID NO: 97) in driving expression of
glyphosate tolerance gene CP4 in wheat protoplasts. These
EXP sequences were cloned into plant binary transformation
plasmid constructs. The resulting plant expression vectors
were used as amplification templates to produce a transgene
cassette amplicon comprised of an ubiquitin EXP sequence
operably linked 5' to a plastid targeted glyphosate tolerant
EPSPS coding sequence (CP4, U.S. Pat. No. RE39247), oper-
ably linked 5' to the T-AGRtu.nos-1:1:13 3' UTR and a left
border region from A. tumefaciens. The resulting amplicons
were used to transform corn leaf protoplasts cells.

[0146] Wheat leaf protoplasts were transformed using a
PEG-based transformation method, as described in Example
2 above. Measurements of both CP4 were conducted using an
ELISA-based assay. The average levels of CP4 protein
expression expressed as part per million (ppm) is shown in
Tables 35 and 36 below.

[0147]
driven by amplicons comprised of the EXP sequences EXP-
ANDge.Ubq1:1:7 (SEQ ID NO: 5), EXP-ANDge.Ubq1:1:8
(SEQIDNO: 8), EXP-ANDge.Ubql:1:10 (SEQ ID NO: 10),
EXP-ANDge.Ubql:1:6 (SEQ ID NO: 12), EXP-ANDge.
Ubql:1:11 (SEQIDNO: 14), EXP-ANDge.Ubq1:1:12 (SEQ
ID NO: 16), EXP-ERIra.Ubql:1:9 (SEQ ID NO: 22), EXP-
ERIra.Ubql:1:10 (SEQ ID NO: 25), EXP-ERIra.Ubql:1:8
(SEQIDNO: 27), EXP-ERIra.Ubql:1:11 (SEQ ID NO: 29),
EXP-ERIra.Ubql:1:12 (SEQ ID NO: 31), EXP-C1.Ubql:1:
10 (SEQIDNO: 98), EXP-C1.Ubq1:1:13 (SEQ ID NO: 114),
EXP-C1.Ubql:1:14 (SEQ ID NO: 115) and EXP-C1.Ubq1:1:
15 (SEQID NO: 116) were assayed in transformed wheat leaf
protoplasts and compared to CP4 expression levels driven by
the constitutive controls, EXP-CaMV.35S-enh+Zm.DnaK:
1:1 (SEQ ID NO: 170) and EXP-Os.Actl:1:1 (SEQ ID NO:
164). The average levels of CP4 protein expression expressed
as part per million (ppm) is shown in Tables 35 below.

In a first series of experiments, expression of CP4

TABLE 35

Average CP4 protein expression in wheat leaf protoplasts.

CP4 Cp4
ng/mg ng/mg
total total
Amplicon Amplicon protein  protein
Template ID EXP sequence SEQ ID NO: Average STDEV
no DNA 0.00 0.00
pMON30098 GFP (negative control) 0.00 0.00
pMON19469  PCR24 EXP-CaMV.358- 170 76.11 18.65

enh + Zm.DnaK:1:1
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TABLE 35-continued
Average CP4 protein expression in wheat leaf protoplasts.
CP4 CP4
ng/mg ng/mg
total total
Amplicon Amplicon protein  protein
Template ID EXP sequence SEQ ID NO: Average STDEV
pMON30167 PCR25 EXP-Os.Actl:1:1 164 3.83 0.73
pMON140896 PCR41 EXP-ANDge.Ubq1:1:7 5 10346 16.31
pMON140917 PCR42 EXP-ANDge.Ubq1:1:8 8 61.48 1.99
pMON140897 PCR43 EXP-ANDge.Ubql1:1:10 10 62.65 4.58
pMON140898 PCR44 EXP-ANDge.Ubql:1:6 12 48.74 3.09
pMON140899 PCR45 EXP-ANDge.Ubql1:1:11 14 54.91 3.50
pMON140900 PCR46 EXP-ANDge.Ubql1:1:12 16 42.81 5.97
pMON140904 PCRS50 EXP-ERIra.Ubql:1:9 22 31.26 1.69
pMON140905 PCRS51 EXP-ERIra.Ubql:1:10 25 49.82 5.96
pMON140906 PCRS52 EXP-ERIra.Ubql:1:8 27 37.43 4.52
pMON140907 PCRS53 EXP-ERIra.Ubql:1:11 29 27.17 0.96
pMON140908 PCR54 EXP-ERIra.Ubql:1:12 31 17.41 4.13
pMON140913 PCR19 EXP-CL.Ubq1:1:10 98 66.66  13.45
pMON140914 PCR20 EXP-CL.Ubql:1:13 114 7942  10.74
pMON140915 PCR21 EXP-CLUbql:1:14 115 75.53 9.32
pMON140916 PCR22 EXP-CL.Ubql:1:15 116 0.00 0.00
[0148] As can be seen in Table 31 above, the EXP assayed in transformed wheat leaf protoplasts and compared

sequences EXP-ANDge.Ubql:1:7 (SEQ ID NO: 5), EXP-
ANDge.Ubq1:1:8 (SEQ ID NO: 8), EXP-ANDge.Ubq1:1:10
(SEQID NO: 10), EXP-ANDge.Ubq1:1:6 (SEQ ID NO: 12),
EXP-ANDge.Ubql:1:11 (SEQ ID NO: 14), EXP-ANDge.

to CP4 expression levels driven by the constitutive control,
EXP-Os.Actl:1:1 (SEQ ID NO: 164). The average levels of
CP4 protein expression expressed as part per million (ppm) is
shown in Tables 32 below.

TABLE 36

Average CP4 protein expression in wheat leaf protoplasts.

Maize  Maize
Leaf Leaf
CP4 CP4
mg/total mg/total
Amplicon protein  protein
Template Amplicon ID  EXP sequence SEQIDNO: Avg  StdDev
pMON30167 PCR25 EXP-Os.Actl:1:1 164 15.84 2.12
pMON140913 PCR19 EXP-Cl.Ubql:1:10 98 736.32  79.56
pMON142748 pMON142748 EXP-ClLUbql:1:16 93 593.72 80.22
pMON142749 pMON142749 EXP-ClLUbql:1:17 97 763.95 86.94
Ubql:1:12 (SEQID NO: 16), EXP-ERIra.Ubq1:1:9 (SEQ ID [0150] As can be seen in Table 36 above, the EXP

NO: 22), EXP-ERIra.Ubql:1:10 (SEQ ID NO: 25), EXP-
ERIra.Ubql:1:8 (SEQ ID NO: 27), EXP-ERIra.Ubql:1:11
(SEQID NO: 29), EXP-ERIra.Ubql:1:12 (SEQ ID NO: 31),
EXP-C1.Ubql1:1:10 (SEQ ID NO: 98), EXP-Cl.Ubql:1:13
(SEQ ID NO: 114), EXP-CL.Ubql:1:14 (SEQ ID NO: 115)
and EXP-C1.Ubq1:1:15 (SEQ ID NO: 116) were able to drive
CP4 expression. All of the EXP sequences with the exception
of one EXP-Cl.Ubql:1:15 (SEQ ID NO: 116) drove CP4
expression levels at a much higher level than the constitutive
control, EXP-Os.Actl:1:1 (SEQ ID NO: 164). Expression
levels were around the same level or lower than that of EXP-
CaMV.35S-enh+7Zm.DnaK:1:1 (SEQ ID NO: 170) for most
of the EXP sequences.

[0149] Inasecond series of experiments, expression of CP4
driven by amplicons comprised of the EXP sequences EXP-
CL.Ubql:1:10 (SEQ ID NO: 98), EXP-Cl.Ubq1:1:16 (SEQ
ID NO: 93) and EXP-C1.Ubq1:1:17 (SEQ ID NO: 97) were

sequences EXP-C1.Ubql:1:10 (SEQ ID NO: 98), EXP-Cl.
Ubql:1:16 (SEQ ID NO: 93) and EXP-C1.Ubq1:1:17 (SEQ
ID NO: 97) were able to drive CP4 expression. Expression
levels driven by all three EXP sequences were higher than that
of the constitutive control, EXP-Os.Actl:1:1 (SEQ ID NO:
164).

Example 10

Analysis of Regulatory Elements Driving CP4 in
Sugarcane Protoplasts

[0151] This example illustrates the ability of EXP-Sv.
Ubql:1:7 (SEQ ID NO: 128), EXP-Sv.Ubql:1:8 (SEQ ID
NO: 132), EXP-Sv.Ubql:1:9 (SEQ ID NO: 133), EXP-Zm.
UbgM1:1:6 (SEQ ID NO: 137), EXP-Zm.UbgM1:1:8 (SEQ
IDNO: 145), EXP-Zm.UbgM1:1:7 (SEQ ID NO: 141), EXP-
SETit.Ubql:1:5 (SEQ ID NO: 117), EXP-SETit.Ubql:1:7
(SEQIDNO: 123), EXP-SETit.Ubql:1:6 (SEQID NO: 124),
EXP-Sb.Ubg4:1:2 (SEQ ID NO: 151), EXP-Sb.Ubq6:1:2
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(SEQID NO: 153) and EXP-C1.Ubq1:1:10 (SEQ ID NO: 98)
in driving expression of CP4 in sugar cane leaf protoplasts.
The EXP sequences were cloned into plant binary transfor-
mation plasmid constructs. The resulting vectors contained a
right border region from Agrobacterium tumefaciens, an
ubiquitin EXP sequence operably linked 5' to a plastid tar-
geted glyphosate tolerant EPSPS coding sequence (CP4, U.S.
Pat. No. RE39247), operably linked 5' to the T-AGRtu.nos-
1:1:13 (SEQ ID NO: 127) or T-CaMV.358-1:1:1 (SEQ ID
NO: 140)3' UTR and a left border region from A. tumefaciens
(B-AGRtu.left border). The resulting plasmid constructs
were used to transform sugarcane leaf protoplasts cells using
PEG transformation method.

[0152] Plasmid constructs pMON129203, pMON12904,
pMON12903, pMON129210, pMON129211,
pMON129212, pMON129200, pMON129201,

pMON129202, pMON129219, and pMON129218 are as
described in Table 12 above.

[0153] Three control plasmids (pMON30167 described
above; pMON130803 also comprising EXP-Os.Actl:1:1
(SEQ ID NO: 164); and pMON132804 comprising EXP-P-
CaMV.35S-enh-1:1:13/L-CaMV.358-1:1:2/1-Os.Act1-1:1:
19 (SEQ ID NO: 139), with known constitutive regulatory
elements driving CP4 were constructed and used to compare
the relative CP4 expression levels driven by the ubiquitin
EXP sequences listed in Table 37 below.

[0154] Sugarcane leaf protoplasts were transformed using a
PEG-based transformation method. The mean CP4 expres-
sion levels determined by CP4 ELISA are presented in Table
37 below.

TABLE 37
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Example 11
Analysis of Regulatory Elements Driving CP4 in
Sugarcane Protoplasts Using CP4 Transgene Cas-
sette Amplicons

[0156] This example illustrates the ability of EXP-ANDge.
Ubql:1:7 (SEQ ID NO: 5), EXP-ANDge.Ubql:1:8 (SEQ ID
NO: 8), EXP-ANDge.Ubql:1:10 (SEQ ID NO: 10), EXP-
ANDge.Ubq1:1:6 (SEQ ID NO: 12), EXP-ANDge.Ubq1:1:
11 (SEQID NO: 14), EXP-ANDge.Ubql:1:12 (SEQ ID NO:
16), EXP-ERIra.Ubql:1:9 (SEQ ID NO: 22), EXP-ERIra.
Ubql:1:10 (SEQIDNO: 25), EXP-ERIra.Ubql:1:8 (SEQ ID
NO: 27), EXP-ERIra.Ubql:1:11 (SEQ ID NO: 29), EXP-
ERIra.Ubql:1:12 (SEQ ID NO: 31), EXP-Cl.Ubql:1:10
(SEQ ID NO: 98), EXP-C1.Ubq1:1:13 (SEQ ID NO: 114),
EXP-C1.Ubql:1:14 (SEQ ID NO: 115) and EXP-C1.Ubq1:1:
15 (SEQID NO: 116) in driving expression of the glyphosate
tolerance gene CP4 in sugarcane protoplasts. These EXP
sequences were cloned into plant binary transformation plas-
mid constructs. The resulting plant expression vectors were
used as amplification templates to produce a transgene cas-
sette amplicon comprised of an ubiquitin EXP sequence oper-
ably linked 5' to a plastid targeted glyphosate tolerant EPSPS
coding sequence (CP4, U.S. Pat. No. RE39247), operably
linked 5'to the T-AGRtu.nos-1:1:13 3' UTR and a left border
region from A. tumefaciens. The resulting amplicons were
used to transform sugarcane leaf protoplasts cells.

[0157] Sugarcane leafprotoplasts were transformed using a
PEG-based transformation method, as described in Example
2 above. Measurements of both CP4 were conducted using an
ELISA-based assay.

Mean CP4 Protein Expression in Sugarcane Leaf Protoplast Cells.

Experiment 1

Experiment 2

SEQ CP4 CP4 CP4 CP4
Plasmid ID  Average STDEV Average STDEV
Construct EXP sequence NO: ppm ppm ppm ppm
pMON132804 EXP-P-CaMV.35S-enh- 173 557.97 194.05 283.63 95.8

1:1:13/L-CaMV.358-1:1:2/I-
Os.Actl-1:1:19

pMON30167 EXP-Os.Actl:1:1 164 57.15 20.99 18.36 5.41
pMON130803 EXP-Os.Actl:1:1 164 34.26 1.61 16.57 3.71
pMON129203 EXP-Sv.Ubql:1:7 128 89.2 32.46 56.86 9.55
pMON129204 EXP-Sv.Ubql:1:8 132 87.2 45.87 9846  12.93
pMON129205 EXP-Sv.Ubql:1:9 133 263.57 70.14 72.53 9.25
pMON129210 EXP-Zm.UbgM1:1:6 137 353.08 29.16 19931 417
pMON129211 EXP-Zm.UbgM1:1:8 145 748.18 15.1 411.24  17.12
pMON129212 EXP-Zm.UbgM1:1:7 141 454.88 75.77 215.06  23.22
pMON129200 EXP-SETit.Ubql:1:5 117 150.74 63.21 91.71  41.35
pMON129201 EXP-SETit.Ubql:1:7 123 119.57 58.1 102,72 31.12
pMON129202 EXP-SETit.Ubql:1:6 124 43.79 25.77 97.63  46.07
pMON129219 EXP-Sb.Ubq4:1:2 151 95.63 38.69
pMON129218 EXP-Sb.Ubq6:1:2 153 343.34 119.2 179.75  51.16
pMON129221 EXP-CLUbql:1:10 98  374.8 205.28 25893  38.03
[0155] As can be seen in Table 37 above, the EXP [0158] Expression of CP4 driven by amplicons comprised

sequences demonstrated the ability to drive expression CP4
expression in sugarcane protoplasts. The levels of expression
were similar to or greater than that of CP4 expression driven
by EXP-Os.Actl:1:1 (SEQ ID NO: 164). One EXP sequence,
EXP-Zm.UbgqM1:1:8 (SEQ ID NO: 145), demonstrated
higher levels of expression when compared to EXP-P-CaM V.
35S-enh-1:1:13/L-CaMV.358-1:1:2/1-Os.Act1-1:1:19 (SEQ
ID NO: 139) in sugarcane protoplasts.

of'the EXP sequences EXP-ANDge.Ubql:1:7 (SEQ ID NO:
5), EXP-ANDge.Ubql:1:8 (SEQ ID NO: 8), EXP-ANDge.
Ubql:1:10 (SEQ ID NO: 10), EXP-ANDge.Ubql:1:6 (SEQ
ID NO: 12), EXP-ANDge.Ubql:1:11 (SEQ ID NO: 14),
EXP-ANDge.Ubql:1:12 (SEQ ID NO: 16), EXP-ERIra.
Ubql:1:9 (SEQID NO: 22), EXP-ERIra.Ubq1:1:10 (SEQID
NO: 25), EXP-ERIra.Ubql:1:8 (SEQ ID NO: 27), EXP-ER-
Ira.Ubql:1:11 (SEQ ID NO: 29), EXP-ERIra.Ubql:1:12
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(SEQ ID NO: 31), EXP-C1.Ubq1:1:10 (SEQ ID NO: 98),
EXP-C1.Ubq1:1:13 (SEQ ID NO: 114), EXP-C1.Ubql:1:14
(SEQ ID NO: 115) and EXP-CL.Ubql:1:15 (SEQ ID NO:
116) were assayed in transformed wheat leaf protoplasts and
compared to CP4 expression levels driven by the constitutive
controls, EXP-CaMV.35S-enh+Zm.DnaK:1:1 (SEQ ID NO:
170) and EXP-Os.Actl:1:1 (SEQ ID NO: 164). The average
levels of CP4 protein expression expressed as part per million
(ppm) is shown in Table 38 below.

TABLE 38

Sep. 27,2012

cassette to assay the EXP sequence operably linked to a
coding sequence for f-glucuronidase (GUS) that possesses
the processable intron GUS-2, described above, operably
linked 5'to the 3' UTR from the rice lipid transfer protein gene
(T-Os.LTP-1:1:1, SEQ ID NO: 141); a second transgene
selection cassette used for selection of transformed plant cells
that confers resistance to the herbicide glyphosate (driven by
the rice Actin 1 promoter), and a left border region from A.
tumefaciens. The resulting plasmids were used to transform

Average CP4 protein expression in sugarcane leaf protoplasts.

CP4 CP4
ng/mg ng/mg

total total
Amplicon Amplicon protein  protein
Template ID EXP sequence SEQ ID NO: Average STDEV
PMON19469 PCR24 EXP-CaMV.358- 170 99.6 7.2

enh + Zm.DnaK:1:1

pMON30167 PCR25 EXP-Os.Actl:1:1 164 0.0 0.0
pMON140896 PCR41 EXP-ANDge.Ubq1:1:7 5 21.9 33
pMON140917 PCR42 EXP-ANDge.Ubq1:1:8 8 154 1.9
pMON140897 PCR43 EXP-ANDge.Ubq1:1:10 10 20.7 2.2
pMON140898 PCR44 EXP-ANDge.Ubql:1:6 12 21.8 2.8
pMON140899 PCR45 EXP-ANDge.Ubql:1:11 14 36.9 7.2
pMON140900 PCR46 EXP-ANDge.Ubql:1:12 16 51.7 5.6
pMON140904 PCRS50 EXP-ERIra.Ubql:1:9 22 10.3 1.1
pMON140905 PCRS51 EXP-ERIra.Ubql:1:10 25 253 4.7
pMON140906 PCRS52 EXP-ERIra.Ubql:1:8 27 299 4.6
pMON140907 PCRS53 EXP-ERIra.Ubql:1:11 29 44.0 7.1
pMON140908 PCR54 EXP-ERIra.Ubql:1:12 31 37.0 54
pMON140913 PCR19 EXP-CL.Ubql:1:10 98 19.2 1.3
pMON140914 PCR20 EXP-CL.Ubql:1:13 114 20.5 2.1
pMON140915 PCR21 EXP-CLUbql:1:14 115 23.2 1.6
pMON140916 PCR22 EXP-CLUbql:1:15 116 0.0 0.0
[0159] As can be seen in Table 38 above, the EXP corn plants. Table 39 lists the plasmid designations, the EXP

sequences EXP-ANDge.Ubql:1:7 (SEQ ID NO: 5), EXP-
ANDge.Ubq1:1:8 (SEQ ID NO: 8), EXP-ANDge.Ubq1:1:10
(SEQID NO: 10), EXP-ANDge.Ubq1:1:6 (SEQ ID NO: 12),
EXP-ANDge.Ubql:1:11 (SEQ ID NO: 14), EXP-ANDge.
Ubql:1:12 (SEQIDNO: 16), EXP-ERIra.Ubq1:1:9 (SEQID
NO: 22), EXP-ERIra.Ubql:1:10 (SEQ ID NO: 25), EXP-
ERIra.Ubql:1:8 (SEQ ID NO: 27), EXP-ERIra.Ubql:1:11
(SEQID NO: 29), EXP-ERIra.Ubql:1:12 (SEQ ID NO: 31),
EXP-C1.Ubql1:1:10 (SEQ ID NO: 98), EXP-Cl.Ubql:1:13
(SEQ ID NO: 114) and EXP-CL.Ubql:1:14 (SEQ ID NO:
115) were able to drive CP4 expression. EXP-C1.Ubq1:1:15
(SEQ ID NO: 116) did not appear to express CP4 expression
in this assay.

Example 12

Analysis of Regulatory Elements Driving GUS in
Transgenic Corn

[0160] Corn plants were transformed with plant expression
vectors containing a EXP sequences driving expression of the
p-glucuronidase (GUS) transgene, and the resulting plants
were analyzed for GUS protein expression. The ubiquitin
EXP sequences were cloned into plant binary transformation
plasmid constructs using methods known in the art.

[0161] The resulting plant expression vectors contain a
right border region from A. tumefaciens, a first transgene

sequences and the SEQ ID NOs, which are also described in
Table 1.

TABLE 39

Binary plant transformation plasmids and the associated EXP sequences.

SEQ
ID

Plasmid Construct EXP sequence NO:  Data
PMON142865  EXP-ANDge.Ubql:1:8 8 RyandR,
pMON142864  EXP-ERIra.Ubql:1:8 27  ReandR,
pMON142729 EXP-CL.Ubql:1:12 90 Ry
pMON142730 EXP-CL.Ubql:1:11 95 Ry
pMON132047 EXP-CL.Ubql:1:23 108 Ry
PMONI132037  EXP-SETit.Ubql:1:10 119 RgandF,
pMON131957 EXP-SETit.Ubql:1:11 125 F1
pMON131958 EXP-Sv.Ubql:1:11 130 Ryand F
pMON131959 EXP-Sv.Ubql:1:12 136 Ry
pMON131961 EXP-Zm.UbgM1:1:10 139 Ry
pMON131963 EXP-Zm.UbgM1:1:12 143 Ry
pMON131962 EXP-Zm.UbgM1:1:11 149 Ry
pMON132932 EXP-Sb.Ubq4:1:2 151 Ry
pMON132931 EXP-Sb.Ubq6:1:3 155 Ry
pMON132974 EXP-Sb.Ubq7:1:2 157 Ryand F

[0162] Plants were transformed using Agrobacterium-me-

diated transformations, for instance as described in U.S.
Patent Application Publication 20090138985.

[0163] Histochemical GUS analysis was used for qualita-
tive expression analysis of transformed plants. Whole tissue
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sections were incubated with GUS staining solution X-Gluc
(5-bromo-4-chloro-3-indolyl-b-glucuronide) (1 milligram/
milliliter) for an appropriate length of time, rinsed, and visu-
ally inspected for blue coloration. GUS activity was qualita-
tively determined by direct visual inspection or inspection
under a microscope using selected plant organs and tissues.
The R, plants are inspected for expression in the roots and
leaves as well as the anther, silk and developing seed and
embryo 21 days after pollination (21 DAP).

[0164] For quantitative analysis, total protein was extracted
from selected tissues of transformed corn plants. One micro-
gram of total protein was used with the fluorogenic substrate
4-methyleumbelliferyl-f-D-glucuronide (MUG) in a total
reaction volume of 50 microliters. The reaction product,
4-methlyumbelliferone (4-MU), is maximally fluorescent at
high pH, where the hydroxyl group is ionized. Addition of a
basic solution of sodium carbonate simultaneously stops the
assay and adjusts the pH for quantifying the fluorescent prod-
uct. Fluorescence was measured with excitation at 365 nm,
emission at 445 nm using a Fluoromax-3 (Horiba; Kyoto,
Japan) with Micromax Reader, with slit width set at excitation
2 nm and emission 3 nm.

[0165] The average R, GUS expression observed for each
transformation is presented in Tables 40 and 41 below. The R,
GUS assay performed on transformants transformed with
pMON131957 (EXP-SETit.Ubql:1:11, SEQID NO:125)did
not pass quality standards. These transformants were assayed
at F1 generation and are presented further below in this
example.

TABLE 40

Sep. 27,2012

TABLE 41-continued

Average Ry GUS expression in corn reproductive organs (anther, silk) and
developing seed (embryo and endosperm).

SEQ
ID VT VT/R1 21 DAP 21 DAP

EXP sequence NO: Anther Silk  Embryo Endosperm
EXP-SETit.Ubql:1:10 119 132 85 50 63
EXP-Sv.Ubql:1:11 130 217 3 45 92
EXP-Sv.Ubql:1:12 136 120 21 49 112
EXP-Zm.UbgM1:1:10 139 261 506 403 376
EXP-Zm.UbgM1:1:12 143 775 362 253 247
EXP-Zm.UbgM1:1:11 149 551 452 234 302
EXP-Sb.Ubq4:1:2 151 213 0 25 79
EXP-Sb.Ubq6:1:3 155 295 87 51 61
EXP-Sb.Ubq7:1:2 157 423 229 274 90
[0166] InR,cornplants, GUS expression levels in the leaf

and root differed amongst the ubiquitin EXP sequences.
While all of the EXP sequences demonstrated the ability to
drive GUS transgene expression in stably transformed plants,
each EXP sequence demonstrated a unique pattern of expres-
sion relative to the others. For example, high levels of GUS
expression were observed in early stages of root development
(V4 and V7) for EXP-ANDge.Ubq1:1:8 (SEQ ID NO: 8) and
EXP-ERIra.Ubql:1:8 (SEQ ID NO: 27) and declined by VT
stage. Root expression driven by EXP-Zm.UbqM1:1:10
(SEQ ID NO: 139) demonstrated no expression at V3 but was
high at V7 and then dropped by VT stage. Root expression

Average Ry GUS expression in root and leaf tissue.

SEQ
D V3 V4 V7 VT V3 V4 VT
EXP sequence NO: Root Root Root Root Leaf Leaf Leaf Leaf
EXP-ANDge.Ubq1:1:8 8 nd 255 199 70 nd 638 130
EXP-ERIra.Ubql:1:8 27 nd 477 246 62 nd 888 242
EXP-CL.Ubql:1:12 90 nd 27 147 52 nd 75 199
EXP-CL.Ubql:1:11 95 nd 28 77 50 nd 101 223
EXP-CL.Ubql:1:23 108 0 nd 75 34 201 nd 200
EXP-SETit.Ubql:1:10 119 0 nd 29 57 58 nd 46
EXP-Sv.Ubql:1:11 130 nd nd nd 9 20 nd 29
EXP-Sv.Ubql:1:12 136 63 nd 0 28 184 nd 16
EXP-Zm.UbgM1:1:10 139 0 nd 237 18 221 nd 272
EXP-Zm.UbgM1:1:12 143 0 nd 21 43 234 nd 196
EXP-Zm.UbgM1:1:11 149 124 nd 103 112 311 nd 297
EXP-Sb.Ubg4:1:2 151 125 nd 0 95 233 nd 88
EXP-Sb.Ubq6:1:3 155 154 nd 13 128 53 nd 55
EXP-Sb.Ubq7:1:2 157 37 nd 22 18 165 nd 177

driven by EXP-Zm.UbgqM1:1:11 (SEQ ID NO: 149) was

TABLE 41 maintained to a similar level throughout development from

Average Ry GUS expression in corn reproductive organs (anther, silk) and
developing seed (embryo and endosperm).

SEQ

1D VT VT/R1 21 DAP 21 DAP
EXP sequence NO: Anther Silk  Embryo Endosperm
EXP-ANDge.Ubql:1:8 8 247 256 24 54
EXP-ERIra.Ubql:1:8 27 246 237 36 61
EXP-CL.Ubql:1:12 90 420 121 26 220
EXP-CLUbgql:1:11 95 326 227 41 221
EXP-CL.Ubq1:1:23 108 598 416 212 234

stages V3, V7 through VT. Root expression was observed to
increase from early development (V3/V4) to V7 stage and
then drop from V7 to V8 stage in plants transformed with
EXP-C1.Ubql:1:12 (SEQ ID NO: 90), EXP-Cl.Ubql:1:11
(SEQIDNO: 95)and EXP-CL.Ubql:1:23 (SEQID NO: 108).
GUS expression levels showed dramatic differences in leaf
tissue as well. The highest levels of leaf expression were
conferred in early development (V3/V4) with EXP-ANDge.
Ubql:1:8 (SEQ ID NO: 8) and EXP-ERIra.Ubq1:1:8 (SEQ
ID NO: 27) which decline at V7 through VT stage. GUS
expression is retained from V3 through VT stage using EXP-
Zm.UbgM1:1:10 (SEQ ID NO: 139), EXP-Zm.UbqM1:1:11
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(SEQ ID NO: 149), EXP-Zm.UbgM1:1:12 (SEQ ID NO:
143) and EXP-C1.Ubq1:1:23 (SEQ ID NO: 108); and to a
lower extent using EXP-SETit.Ubq1:1:10 (SEQ IDNO: 119)
and EXP-Sb.Ubq6:1:3 (SEQ ID NO: 155). Expression in the
leaf increased from V3 to V7 to VT stage using EXP-CI.
Ubql:1:12 (SEQ ID NO: 90), EXP-C1.Ubq1:1:11 (SEQ ID
NO: 95) and EXP-C1.Ubq1:1:23 (SEQ ID NO: 108) while
expression declined from V3 to VT stage using EXP-Sv.
Ubql:1:12 (SEQ ID NO: 136) and EXP-Sb.Ubq4:1:2 (SEQ
ID NO: 151).

[0167] Likewise, with respect to reproductive tissue (anther
and silk) and developing seed (21DAP embryo and
endosperm) different patterns of expression were observed
unique to each EXP sequence. For example, High levels of
expression were observed in anther and silk as well as the
developing seed using EXP-Zm.UbqM1:1:10 (SEQ ID NO:
139), EXP-Zm.UbgqM1:1:11 (SEQ ID NO: 149), EXP-Zm.
UbgMI1:1:12 (SEQ ID NO: 143) and EXP-C1.Ubq1:1:23
(SEQID NO: 108). Expression was high in the anther and silk
but low in the developing seed using EXP-ANDge.Ubql:1:8
(SEQIDNO: 8) and EXP-ERIra.Ubql:1:8 (SEQ ID NO: 27).
Expression driven by EXP-Sb.Ubq7:1:2 (SEQ ID NO: 157)
was high in reproductive tissue and high in the developing
embryo but was lower in the developing endosperm. The EXP
sequence, EXP-Sb.Ubq4:1:2 (SEQ ID NO: 151) only dem-
onstrated expression in the anther but not in the silk and
expressed much lower in the developing seed. EXP-Sv.Ubq1:
1:11 (SEQ ID NO: 130) demonstrated a similar pattern as
EXP-Sb.Ubq4:1:2 (SEQ ID NO: 151) with respect to repro-
ductive tissue and developing seed, but whereas EXP-Sh.
Ubqg4:1:2 (SEQ ID NO: 151) showed expression in root and
leaftissues, EXP-Sv.Ubq1:1:11 (SEQID NO: 130) expressed
much lower in these same tissues.

[0168] R, generation transformants, selected for single
copy insertions were crossed with a non-transgenic L. H244
line (resulting in F,) or were self-pollinated (resulting inR )
in order to produce an F, or R, population of seeds. In either
case, heterozygous F, or R, plants were selected for study.
GUS expression levels were measured in selected tissues over
the course of development as previously described. The F, or
R, tissues used for this study included: imbibed seed embryo,
imbibed seed endosperm, root and coleoptide at 4 days after
germination (DAG); leaf and root at V3 stage; root and mature
leaf at V8 stage; root, mature leaves, VT stage (at tasseling,
prior to reproduction) anther, pollen, leaf and senescing leaf;
R1 cob, silk, root and internode; kernel 12 days after pollina-
tion (DAP) and; embryo and endosperm 21 and 38 DAP.
Selected tissue samples were also analyzed for F, plants
exposed to conditions of drought and cold stress for transfor-
mants comprising pMON132037 (EXP-SETit.Ubql:1:10,
SEQ ID NO: 119), pMON131957 (EXP-SETit.Ubql:1:11,
SEQIDNO: 125), pMON131958 (EXP-Sv.Ubql:1:11, SEQ
IDNO: 130) and pMON132974 (EXP-Sb.Ubq7:1:2, SEQ ID
NO: 157). V3 root and leaf tissue was sampled after cold and
drought exposure.

[0169] Drought stress was induced in F,, V3 plants trans-
formed with pMON132037 (EXP-SETit.Ubql:1:10, SEQ ID
NO: 119), pMON131957 (EXP-SETit.Ubql:1:11, SEQ ID
NO: 125), pMON131958 (EXP-Sv.Ubql:1:11, SEQ ID NO:
130) and pMON132974 (EXP-Sb.Ubq7:1:2, SEQ ID NO:
157) by withholding watering for 4 days allowing the water
content to be reduced by at least 50% of the original water
content of the fully watered plant. The drought protocol was
comprised essentially of the following steps. V3 stage plants
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were deprived of water. As a corn plant experiences drought,
the shape of the leaf will change from the usual healthy and
unfolded appearance to a leaf demonstrating folding at the
mid-rib vascular bundle and appearing V-shaped when
viewed from the leaf'tip to the stem. This change in morphol-
ogy usually began to occur by about 2 days after the cessation
of' watering and was shown in earlier experiments to be asso-
ciated with water loss of around 50% as measured by weight
of'pots prior to cessation of watering and weight of pots when
the leaf curl morphology was observed in un-watered plants.
Plants were considered to be under drought conditions, when
the leaves showed wilting as evidenced by an inward curling
(V-shape) of the leaf. This level of stress is considered to be a
form of sub-lethal stress. Once each plant demonstrated
drought induction as defined above, the plant was destroyed
to acquire both root and leat samples.

[0170] In addition to drought, F, V3 stage plants trans-
formed with pMON132037 (EXP-SETit.Ubql:1:10, SEQ ID
NO: 119), pMON131957 (EXP-SETit.Ubql:1:11, SEQ ID
NO: 125), pMON131958 (EXP-Sv.Ubql:1:11, SEQ ID NO:
130) and pMON132974 (EXP-Sb.Ubq7:1:2, SEQ ID NO:
157) were also exposed to conditions of cold to determine if
the regulatory elements demonstrated cold-induced expres-
sion of GUS. Whole plants were assayed for induction of
GUS expression under cold stress at V3 stage. V3 stage corn
plants were exposed to a temperature of 12° C. in a growth
chamber for 24 hours. Plants in the growth chamber were
grown under a white light fluence of 800 micro moles per
meter squared per second with a light cycle of ten hours of
white light and fourteen hours of darkness. After cold expo-
sure, leaf and root tissues were sampled for quantitative GUS
expression.

[0171] GUS expression was measured as described above.
The average F, GUS expression determined for each tissue
sample is presented in Tables 42 and 43 below.

TABLE 42
Average F; GUS expression in plants transformed with pMON142864 and
pMON142865.

Organ pMON142864 PMON142865
V3 Leaf 86 74
V3 Root 41 52
V8 Leaf 109 123
V8 Root 241 252
VT Flower, anthers 168 208
VT Leaf 158 104
R1 Cob 171 224
R1silk 314 274
R1 Root 721 308
R1 internode 428 364
R2 Seed-12DAP 109 72
R3 Seed-21DAP-Embryo 45 32
R3 Seed-21DAP- 175 196
Endosperm

R5 Seed-38DAP-Embryo 163 58
R5 Seed-38DAP- 90 69
Endosperm
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TABLE 43
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Average F; GUS expression in plants transformed with pMON132037,

PMON131957, pMON131958 and pMON132974.

Organ pMON132037 pMONI31957 pMONI31958 pMON132974
Imbibed Seed 536 285 288 1190
Embryo

Imbibed Seed 95 71 73 316
Endosperm

Coleoptile-4 218 60 143 136
DAG

Root-4 DAG 74 33 101 48
V3 Leaf 104 120 66 52
V3 Root 74 71 81 194
V3 Leaf-cold 73 15 72 N/A
V3 Root-cold 113 44 89 49
V3 Leaf- 97 344 103 157
drought

V3 Root- 205 153 129 236
drought

V8 Leaf 185 142 77 282
V& Root 33 16 61 28
VT Flower- 968 625 619 888
anthers

VT Leaf 138 89 132 268
VT Leaf- 121 100 156 345
senescing

VT Pollen 610 1119 332 4249
R1Cob 291 70 168 127
R1silk 164 124 167 101
R1 Root 36 39 39 21
R1 internode 255 89 232 141
R2 Seed- 138 170 165 169
12DAP

R3 Seed-21 94 97 489 389
DAP-Embryo

R3 Seed-21 57 118 52 217
DAP-

Endosperm

RS Seed-38 600 147 377 527
DAP-Embryo

RS Seed-38 58 36 57 106
DAP-

Endosperm

[0172] InF, cornplants, GUS expression levels in the vari- NO: 130) and EXP-Sb.Ubq7:1:2 (SEQ ID NO: 157), but only

ous tissues sampled differed amongst the ubiquitin EXP
sequences. While all of the EXP sequences demonstrated the
ability to drive GUS transgene expression in stably trans-
formed F, corn plants, each EXP sequence demonstrated a
unique pattern of expression relative to the others. For
example, R1 root expression is about twice that for EXP-
ERIra.Ubql:1:8 (SEQ ID NO: 27) than

[0173] EXP-ANDge.Ubql:1:8 (SEQ ID NO: 8). GUS
expression in the developing seed embryo at 38 DAP is
almost three fold higher for EXP-ERIra.Ubql:1:8 (SEQ ID
NO: 27) than EXP-ANDge.Ubq1:1:8 (SEQ ID NO: 8). In
contrast leaf and root expression at V3 and V8 stage is about
the same for EXP-ERIra.Ubql:1:8 (SEQ ID NO: 27) than
EXP-ANDge.Ubql:1:8 (SEQ ID NO: 8).

[0174] The F, GUS expression in imbided seeds (embryo
and endosperm tissues) was much higher in plants trans-
formed with EXP-Sb.Ubq7:1:2 (SEQ ID NO: 157) than in
those transformed with EXP-SETit.Ubq1:1:10 (SEQ ID NO:
119), EXP-SETit.Ubql:1:11 (SEQ ID NO: 125) and EXP-
Sv.Ubql:1:11 (SEQ ID NO: 130). Drought caused an
increase in V3 root expression in plants transformed with
EXP-SETit.Ubql:1:10 (SEQ ID NO: 119), EXP-SETit.
Ubql:1:11 (SEQ ID NO: 125), EXP-Sv.Ubql:1:11 (SEQ ID

increased leaf expression in plants transformed with EXP-
SETit.Ubql:1:11 (SEQ ID NO: 125), EXP-Sv.Ubql:1:11
(SEQIDNO: 130) and EXP-Sh.Ubq7:1:2 (SEQIDNO: 157).
The drought enhanced V3 expression was greatest using
EXP-SETit.Ubql1:1:11 (SEQ ID NO: 125). Pollen expression
was also much higher in plants transformed with EXP-Sb.
Ubq7:1:2 (SEQ ID NO: 157) than in those transformed with
EXP-SETit.Ubql:1:10 (SEQ ID NO: 119), EXP-SETit.
Ubql:1:11 (SEQ ID NO: 125) and EXP-Sv.Ubql:1:11 (SEQ
ID NO: 130). Expression in the R1 internode was greatest
with EXP-SETit.Ubq1:1:10 (SEQ ID NO: 119) and EXP-Sv.
Ubql:1:11 (SEQ ID NO: 130) and least in plants transformed
with EXP-SETit.Ubql:1:11 (SEQ ID NO: 125).

[0175] Each EXP sequence demonstrated the ability to
drive transgene expression in stably transformed corn plants.
However, each EXP sequence had a pattern of expression for
each tissue that was unique and offers an opportunity to select
the EXP sequence which will best provide expression of a
specific transgene depending upon the tissue expression strat-
egy needed to achieve the desired results. This example dem-
onstrates EXP sequences isolated from homologous genes do
not necessarily behave equivalently in the transformed plant
and that expression can only be determined through empirical
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investigation of the properties for each EXP sequence and
cannot be predicted based upon the gene homology from
which the promoter was derived.

Example 13

Analysis of Regulatory Elements Driving CP4 in
Transgenic Corn

[0176] Corn plants were transformed with plant expression
vectors containing EXP sequences driving expression of the
CP4 transgene, and the resulting plants were analyzed for
CP4 protein expression.

[0177] The EXP sequences EXP-ANDge.Ubql:1:8 (SEQ
IDNO: 8), EXP-ERIra.Ubq1:1:8 (SEQ ID NO: 27), EXP-CI.
Ubql:1:10 (SEQ ID NO: 98), EXP-Sv.Ubql1:1:9 (SEQ ID
NO: 133) and EXP-Zm.UbgM1:1:7 (SEQ ID NO: 141) were
cloned into plant binary transformation plasmid constructs.
The resulting vectors contained a right border region from
Agrobacterium tumefaciens, an ubiquitin EXP sequence
operably linked 5' to a plastid targeted glyphosate tolerant
EPSPS coding sequence (CP4, U.S. Pat. No. RE39247), oper-
ably linked 5' to the T-AGRtu.nos-1:1:13 (SEQ ID NO: 127)
3'UTR and a left border region from A. tumefaciens. Table 44
below shows the plasmid constructs used to transform corn
and the corresponding EXP sequences.

TABLE 44

CP4 plasmid constructs and corresponding EXP sequences
used to transform cormn.

Plasmid SEQID
Construct EXP sequence NO: Data
pPMONI141619 EXP-ANDge.Ubql:1:8 8  RgandF,
pMON142862 EXP-ERIra.Ubql:1:8 27 Ryand F;
pMON129221  EXP-CLUbql:1:10 98  RyandF,
PMON129205 EXP-Sv.Ubql:1:9 133 RyandF,
pMON129212 EXP-Zm.UbgM1:1:7 141 Ry

[0178] The resulting plasmids were used to transform corn

plants. Transformed plants were selected for one or two cop-
ies of the inserted T-DNA and grown in the greenhouse.
Selected tissues were sampled from the R, transformed plants
at specific stages of development and CP4 protein levels were
measured in those tissues using an CP4 ELISA assay. The
average CP4 expression observed for each transformation is
presented in Tables 45 and 46 below and graphically in FIG.
7.

TABLE 45

Average leaf and root CP4 expression in Ry, transformed corn plants.

SEQ

ID Vv4 V7 VI Vv4 V7 VT
EXP sequence NO: Leaf Leaf Leaf Root Root Root
EXP-ANDge.Ubql:1:8 8 2090 18.53 2549 11.50 26.54 17.20
EXP-ERIra.Ubql:1:8 27 19.92 16.60 2558 9.92 2631 13.33
EXP-CL.Ubql:1:10 98 10.70 1249 1742 7.56 1395 6.68
EXP-Sv.Ubql:1:9 133 3.72 434 448 290 699 278

EXP-Zm.UbgqM1:1:7 141 13.42 21.89 3878 9.56 16.69 11.15
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TABLE 46

Average CP4 expression in reproductive tissue and developing seed in Ry
transformed corn plants.

SEQ

1D VT R1 R3 R3
EXP sequence NO: Tassel Silk Embryo Endosperm
EXP-ANDge.Ubql:1:8 8 2414 555 7.29 491
EXP-ERIra.Ubql:1:8 27 19.20 1027 12.60 4.70
EXP-CL.Ubgql:1:10 98 18.70  16.21 8.26 8.82
EXP-Sv.Ubql:1:9 133 7.10 472 313 1.74
EXP-Zm.UbqM1:1:7 141 6725 1121  7.85 10.69

[0179] Ascanbeseenin Tables 45 and 46, each of the EXP
sequences EXP-ANDge.Ubql:1:8 (SEQ ID NO: 8), EXP-
ERIra.Ubql:1:8 (SEQ ID NO: 27), EXP-C1.Ubq1:1:10 (SEQ
ID NO: 98), EXP-Sv.Ubq1:1:9 (SEQ ID NO: 133) and EXP-
Zm.UbgM1:1:7 (SEQ ID NO: 141) was able to drive CP4
expression in all tissues sampled from the R, transformed
plants. Higher expression of CP4 in the root and leaf of
transformants comprising EXP-ANDge.Ubq1:1:8 (SEQ ID
NO: 8) and EXP-ERIra.Ubq1:1:8 (SEQ ID NO: 27) driving
CP4 than EXP-C1.Ubq1:1:10 (SEQ ID NO: 98) driving CP4
may be related to the level of vegetative tolerance to glypho-
sate application as observed for these populations of transfor-
mants (see Example 14 below).

[0180] Each EXP sequence exhibited a unique expression
pattern with respect to the level of expression for each tissue
sampled. For example, while CP4 expression in leaf, root and
tassel were similar for the EXP sequences, EXP-ANDge.
Ubql:1:8 (SEQ ID NO: 8) and EXP-ERIra.Ubq1:1:8 (SEQ
ID NO: 27), expression in silk using EXP-ANDge.Ubq1:1:8
(SEQ ID NO: 8) was half that of expression driven by ERIra.
Ubq1:1:8 (SEQ ID NO: 21). This might be advantageous for
expression of transgenes in which constitutive expression is
desired but less expression in silk tissue would be preferred.
The EXP sequences demonstrate unique patterns of CP4 con-
stitutive expression in R, transformed corn plants.

[0181] The R, transformed corn plants were crossed with a
non-transgenic [.LH244 variety to produce F, seed. The result-
ing F, generation seed was analyzed for segregation of the
transgene cassette and plants heterozygous for the CP4 cas-
sette were selected for analysis of CP4 expression. Seed was
grown in the greenhouse and two groups of plants were pro-
duced, one group was sprayed with glyphosate while the
other was left unsprayed. Expression of CP4 was analyzed in
selected tissues using a standard ELISA based assay. The
average CP4 expression is shown in Tables 47 and 48 below.

TABLE 47

Average CP4 expression in F, transformed corn plants.

Organ pPMONI141619  pMON142862  pMON129221
V4 Leaf 11.50 13.51 7.68

V4 Root 12.48 12.60 10.29

V7 Leaf 16.59 20.21 12.01

V7 Root 11.00 13.62 8.15

VT Leaf 39.88 44.85 29.42

VT Root 17.43 21.83 13.43

VT Flower, anthers 52.74 55.72 53.62

R1 Silk 16.01 23.81 14.42

R3 Seed-21 DAP- 33.29 57.96 51.64
Embryo

R3 Seed-21 DAP- 2.99 3.20 6.44
Endosperm

[0182] AscanbeseeninTable 47 above, CP4 expression in

leafand root was higher in F, transformants transformed with
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pMON141619 (EXP-ANDge.Ubq1:1:8, SEQ ID NO: 5) and
pMON142862 (EXP-ERIra.Ubql:1:8, SEQ ID NO: 27) than
in those transformed with pMON129221 (EXP-CL.Ubql:1:
10, SEQ ID NO: 98). Expression in the anther tissue was
similar for all three EXP sequences while expression in the
silk was highest using EXP-ERIra.Ubql:1:8 (SEQ ID NO:
27). Expression in the developing embryo (21 DAP) was
highest in transformants comprising EXP-ERIra.Ubql:1:8
(SEQ ID NO: 27) and EXP-C1.Ubq1:1:10 (SEQ ID NO: 98)
driving CP4. Expression in the developing endosperm was
higher in transformants comprising EXP-C1.Ubq1:1:10 (SEQ
1D NO: 98) driving CP4.

TABLE 48

Average CP4 expression in F; transformed corn plants.

Organ pMON129205
V4 Leaf 1.73
V4 Root 2.44
V7 Leaf 2.84
V7 Root 1.51
VT Leaf 3.29
VT Root 2.63
VT Flower, anthers 7.52
R1 Silk 1.99
R3 Seed-21 DAP-Embryo 3.40
R3 Seed-21 DAP-Endosperm 1.79
[0183] As can be seen in Tables 47-48 above, CP4 expres-

sion was lower in all tissues of F, transformants transformed
with pMON129205 (EXP-Sv.Ubq1:1:9, SEQ ID NO: 133)
than those transformed with pMON141619 (EXP-ANDge.
Ubql:1:8, SEQ ID NO: 8), pMON142862 (EXP-ERIra.
Ubql:1:8, SEQ ID NO: 27) and pMON129221 (EXP-CIL.
Ubql:1:10, SEQ ID NO: 98).

[0184] Theunique patterns of expression conferred by each
of the EXP sequences assayed provide an opportunity to
produce a transgenic plant in which expression can be fine-
tuned to make small adjustments in transgene expression for
optimal performance or effectiveness. In addition, empirical
testing of these EXP sequences driving different transgene
expression may produce results in which one particular EXP
sequence is most suitable for expression of a specific trans-
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gene or class of transgenes while another EXP sequence is
found to be best for a different transgene or class of trans-
genes.

Example 14

Analysis of Vegetative Glyphosate Tolerance in R,
Transgenic Corn Plants

[0185] Corn plants were transformed with plant expression
vectors containing EXP sequences driving expression of the
CP4 transgene, and the resulting plants were assessed for
vegetative and reproductive tolerance to glyphosate applica-
tion.

[0186] F, transformed corn plants described in Example 13
above transformed with pMON141619, pMON142862,
pMON129221, pMON129205 and pMON129212 and com-
prised of the EXP sequences EXP-ANDge.Ubql:1:8 (SEQ
IDNO: 8), EXP-ERIra.Ubq1:1:8 (SEQ ID NO: 27), EXP-CI.
Ubql:1:10 (SEQ ID NO: 98), EXP-Sv.Ubql:1:9 (SEQ ID
NO: 133) and EXP-Zm.UbgM1:1:7 (SEQ ID NO: 141),
respectively driving CP4 were assessed for both vegetative
and reproductive tolerance when sprayed with glyphosate.
Ten F, plants for each event were divided into two groups, the
first group consisting of five plants that received glyphosate
spray and V4 and V8 stage of development; and a second
group of five plants that were left unsprayed (i.e. control).
Glyphosate was applied by broadcast foliar spray application
using Roundup WeatherMax® at an application rate of 1.5
a.e./acre (a.e. acid equivalent). After seven to ten days, the
leaves of each plant were assessed for damage. Vegetative
tolerance (Veg Tol in Table 49) was assessed comparing the
unsprayed and sprayed plants for each event and a damage
rating scale was used to provide a final rating for vegetative
tolerance (T=tolerant, NT=not tolerant). In addition seed set
was assayed for all of the plants in each event. Seed set
measures between control plants and sprayed plants was
compared and an assignment of reproductive tolerance (Re-
pro Tol in Table 49) was given for each event based upon the
percent seed set of sprayed plants relative to the controls
(T=tolerant, NT=not tolerant). Table 49 below shows the
vegetative and reproductive tolerance ratings for each event
sprayed at V4 and V8 stage. The letter “T” denotes tolerant
and “NT” denotes not tolerant.

TABLE 49

Leaf damage ratings of individual transformed corn events at V4 and V8 stage.

Plasmid SEQID Veg Tol Veg Tol Repro
Construct EXP sequence NO: Event V4 V8 Tol
pMON141619 EXP- 8 Eventl T T NT
ANDge.Ubq1:1:8 Event2 T T T
Event3 T T NT
Event4 T T NT
Event5 T T T
Event6 T T NT
Event7 T T T
Event8 T T T
Event9 T T NT
pMON142862 EXP-ERIra.Ubql:1:8 27 Eventl T T T
Event2 T T NT
Event3 T T T
Event4 T T T
Event5 T T NT
Event6 T T T
Event7 T T NT
Event8 T T T
Event9 T T T
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TABLE 49-continued

Leaf damage ratings of individual transformed corn events at V4 and V8 stage.

Plasmid SEQID Veg Tol Veg Tol Repro
Construct EXP sequence NO: Event V4 V8 Tol
pMON129221 EXP-CLUbql:1:10 98 Eventl T T NT
Event2 T T NT
Event3 NT NT T
Event4 NT NT T
Event5 T T NT
Event6 NT NT T
Event7 T T T
pMON129205 EXP-Sv.Ubql:1:9 133 Eventl NT NT
Event2 NT NT NT
Event3 T T NT
Event4 NT NT
Event5 NT NT NT
Event6 NT NT NT
Event7 NT NT NT
pMON129212 EXP-Zm.UbgM1:1:7 141 Eventl T T
Event2 T T
Event3 T T
Event4 T T
Event5 T T
Event6 T T
Event7 T T
Event8 T T
Event9 T T
Event T T
10
[0187] From Table 49 above, all transformed events sequences driving GUS expression that comprise the same

assayed comprising CP4 transgene cassettes comprising the
EXP sequences EXP-ANDge.Ubql:1:8 (SEQ ID NO: 8),
EXP-ERIra.Ubql:1:8 (SEQ ID NO: 27) and EXP-Zm.
UbgM1:1:7 (SEQ ID NO: 141) demonstrated full vegetative
tolerance based upon damage ratings that did not exceed a
score of ten. Four events of nine comprising EXP-ANDge.
Ubq1:1:8 (SEQ ID NO: 8) and six events of nine comprising
EXP-ERIra.Ubql:1:8 (SEQ ID NO: 27) were both vegeta-
tively and reproductively tolerant to glyphosate application.
In contrast, events comprising EXP-C1.Ubq1:1:10 (SEQ ID
NO: 98) were either vegetatively tolerant or reproductively
tolerant but not both. Only one event comprising EXP-Sv.
Ubql:1:9 (SEQ ID NO: 133) demonstrated vegetative toler-
ance and none of the events tested were reproductive tolerant.
All events comprising EXP-Zm.UbgM1:1:7 (SEQ ID NO:
141) demonstrated vegetative tolerance but and assessment of
reproductive tolerance is still in progress.

Example 15
Analysis of Expression Using Different 3' End
Intron/Exon Splice Junction Sequences
[0188] Corn and Wheat leaf protoplast cells were trans-
formed with plant expression constructs comprising EXP

promoter and leader but have different 3' end nucleotides
following the intron/exon splice junction sequence, 5'-AG-3'
to see if expression is affected by the slight change in
sequence. Expression was also compared to that of two con-
stitutive control plasmids.

[0189] Plant expression constructs are built comprising a
GUS expression cassette. The resulting vectors are comprised
of the Coix lacryma-jobi ubiquitin promoter, P-C1.Ubq1-1:
1:1 (SEQ ID NO: 80) operably linked 5' to the leader
sequence, [L-Cl.Ubql-1:1:1 (SEQ ID NO: 81), operably
linked 5' to an intron element shown in Table 50 below which
each comprise different nucleotides at the very 3' end just
after the intron/exon splice junction 5'-AG-3' sequence, oper-
ably linked 5' to a GUS coding sequence which is operably
linked 5' to T-AGRtu.nos-1:1:13 (SEQID NO: 127) 3' UTR.
Table 50 below shows the plant expression constructs and the
corresponding 3' end sequence.

TABLE 50

Plant expression constructs, introns and 3' end sequence
following the intron/exon gplice junction sequence 5'-AG-3'.

Plasmid
construct

EXP sequence NO:

Intron 3' end

nucleotides
SEQ immediately
iD following 3!

Intron Variant splice site AG

PMON140889 EXP-Cl.Ubgl:1:10 98

I-Cl.Ubgl-1:1:6 GTC
(SEQ ID NO: 94)
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-continued

Plant expression constructs, introns and 3' end sequence
following the intron/exon gplice junction sequence 5'-AG-3'.

Intron 3' end
nucleotides
SEQ immediately
Plasmid iD following 3'
construct EXP sequence NO: Intron Variant splice site AG
PMON146795 EXP-Cl.Ubgl:1:18 99 I-Cl.Ubgl-1:1:7 GTG
(SEQ ID NO: 92)
PMON146796 EXP-Cl.Ubgl:1:19 100 I-Cl.Ubgl-1:1:8 GCG
(SEQ ID NO: 101)
PMON146797 EXP-Cl.Ubgl:1:20 102 I-Cl.Ubgl-1:1:9 GAC
(SEQ ID NO: 103)
PMON146798 EXP-Cl.Ubgl:1:21 104 I-Cl1.Ubgl-1:1:10 ACC
(SEQ ID NO: 105)
PMON146799 EXP-Cl.Ubgl:1:22 106 I-Cl.Ubgl-1:1:11 GGG
(SEQ ID NO: 107)
PMON146800 EXP-Cl.Ubgl:1:23 108 I-Cl.Ubgl-1:1:12 GGT
(SEQ ID NO: 109)
PMON146801 EXP-Cl.Ubgl:1:24 110 I-C1.Ubgl-1:1:13 CGT
(SEQ ID NO: 111)
PMON146802 EXP-Cl.Ubgl:1:25 112 I-Cl1.Ubgl-1:1:14 TGT
(SEQ ID NO: 113)
PMON25455 EXP-Os.Actl:1:9 179 Constitutive
Control
PMON65328 EXP-CaMV.35S- 163 Constitutive
enh+Ta.Lhcbl+ Control

Os.Actl:1:1

[0190] Corn and Wheat protoplasts were transformed as
previously described and assayed for GUS and luciferase
expression. Table 51 below shows the average GUS and RLuc
values for both corn and wheat protoplast expression.

TABLE 51

Average GUS and RLuc valuegs for corn and wheat protoplagt cells.

Intron 3!
end
nucleotides
immed.
following Corn Wheat
3' gplice Average  Average GUS/ Ave. Ave. GuUs/
EXP sequence site AG GUsS RLuc RLuc GUsS RLuc RLuc
EXP- GTC 140343.0 93870.75 1.50 40906.25 17381.75 2.35
C1.Ubgl:1:10
EXP- GTG 143106 .25 60565.25 2.36 56709.00 17898.75 3.17
C1.Ubgl:1:18
EXP- GCG 136326.83 88589.75 1.54 43211.00 17352.50 2.49
C1.Ubgl:1:19
EXP- GAC 138110.83 104751.42 1.32 31711.50 17953.57 1.77
C1.Ubgl:1:20
EXP- ACC 137906 .75 72519.50 1.90 54164.17 17772.83 3.05
C1.Ubgl:1:21
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TABLE 51 -continued

Average GUS and RLuc values for corn and wheat protoplast cells.

Intron 3'
end
nucleotides
immed.

following Corn Wheat

3' gplice Average  Average GUS/ Ave. Ave. GuUs/
EXP sequence site AG GUsS RLuc RLuc GUsS RLuc RLuc
EXP- GGG 137306.83 92643.42 1.48 55198.25 14476.75 3.81
Cl.Ubgl:1:22
EXP- GGT 144085.50 64351.25 2.24 43008.83 13911.50 3.09
Cl.Ubgl:1:23
EXP- CGT 142061.50 65884.00 2.16 51210.50 15041.00 3.40
Cl.Ubgl:1:24
EXP- TGT 140353.00 61249.50 2.29 49577.75 15348.25 3.23
Cl.Ubgl:1:25
EXP- Constitutive 37665.25 65835.50 0.57 10830.25 17716.50 0.61
Os.Actl:1:9 Control
EXP-CaMV.358- Constitutive 49833.75 41268.75 1.21 15598.83 14877.50 1.05
enh+Ta.Lhcbl+ Control

Os.Actl:1:1

[0191] The GUS/RLuc values for each Coix lacryma-jobi trols EXP-Os.Actl:1:9 (SEQ ID NO: 179) and EXP-CaMV.
ubiquitin EXP sequence from Table 46 above were used to 35S-enh+Ta.Lhcb1+0s.Actl:1:1 (SEQ ID NO: 163) and are
normalize the expression relative to the two constitutive con- presented in Table 52 below.

TABLE 52

Normalized expression values of the Coix lacryma-jobi ubiquitin
EXP sequences relative to EXP-Os.Actl:1:9 (SEQ ID NO: 179) and
EXP-CaMV.35S-enh+Ta.Lhcbl+0g.Actl:1:1 (SEQ ID NO: 163) .

Corn Wheat
GUS/RLuc GUS/R1luc
GUS/RLuc Normalized GUS/Rluc Normalized
Intron 3' end Normal- with respect Normal- with respect
nucleotides ized with to EXP- ized with to EXP-CaMV.
immediately respect CaMV .35S- respect 35S-enh+
following 3! to EXP-Os. enh+Ta.Lhcbl+ to EXP-Os. Ta.Lhcbl+
EXP sequence splice site AG Actl:1:9 Os.Actl:1:1 Actl:1:9 Os.Actl:1:1
EXP-C1.Ubgl:1:10 GTC 2.61 1.24 3.85 2.24
EXP-C1.Ubgl:1:18 GTG 4.13 1.96 5.18 3.02
EXP-C1.Ubgl:1:19 GCG 2.69 1.27 4.07 2.38
EXP-C1.Ubgl:1:20 GAC 2.30 1.09 2.89 1.68
EXP-C1.Ubgl:1:21 ACC 3.32 1.57 4.99 2.91
EXP-C1.Ubgl:1:22 GGG 2.59 1.23 6.24 3.64
EXP-C1.Ubgl:1:23 GGT 3.91 1.85 5.06 2.95
EXP-C1.Ubgl:1:24 CGT 3.77 1.79 5.57 3.25
EXP-C1.Ubgl:1:25 TGT 4.01 1.90 5.28 3.08
EXP-Os.Actl:1:9 Constitutive 1.00 0.47 1.00 0.58

Control
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TABLE 52 -continued

Normalized expression values of the Coix lacryma-jobi ubiquitin

EXP sequences relative to EXP-Os.Actl:1:9 (SEQ ID NO: 179) and
EXP-CaMV.35S-enh+Ta.Lhcbl+0g.Actl:1:1 (SEQ ID NO: 163) .
Corn Wheat
GUS/RLuc GUS/R1luc
GUS/RLuc Normalized GUS/R1luc Normalized
Intron 3' end Normal- with respect Normal- with respect
nucleotides ized with to EXP- ized with to EXP-CaMV.
immediately respect CaMV.35S- respect 358-enh+
following 3! to EXP-0Os. enh+Ta.Lhcbl+ to EXP-Os. Ta.Lhcbl+
EXP sequence splice site AG Actl:1:9 Os.Actl:1:1 Actl:1:9 Os.Actl:1:1
EXP-CaMV.358- Constitutive 2.11 1.00 1.72 1.00
enh+Ta.Lhcbl+ Control

Os.Actl:1:1

[0192] As is shown in Table 52 above, each of the Coix
lacryma-jobi ubiquitin EXP sequences provided expression
that was greater than either constitutive control in both corn
and wheat. Expression in corn protoplasts was relatively
similar for all of the Coix ubiquitin EXP sequences. Expres-
sion in wheat was a little more variable. The use of different
3' end nucleotides following the intron/exon splice junction
sequence, 5'-AG-3' did not appear to dramatically affect
expression of GUS with the exception of GUS driven by
EXP-C1.Ubq1:1:20 (SEQ ID NO: 102). EXP-CL.Ubq1:1:20
comprises the 3' end nucleotide sequences, 5'-GAC-3' follow-
ing the intron/exon splice junction 5'-AG-3' sequence and
caused expression to drop slightly relative to the other Coix
ubiquitin EXP sequences. Assessment of the resulting spliced
messenger RNA showed that approximately 10% of the
mRNA expressed using EXP-C1.Ubq1:1:20 (SEQ ID NO:
102) to drive GUS expression was improperly spliced. The
mRNA resulting from GUS expression using the other Coix
ubiquitin EXP sequences appeared to process properly. This
experiment provides evidence that any of the 3' end nucle-
otides for any of the intron variants presented in Table 2 of
Example 1 with the exception of the 3' end sequence 5'-GAC-
3" which is found associated only with the intron element,
1-C1.Ubq1-1:1:9 (SEQID NO: 103) should be suitable foruse
in transgene expression cassettes without significant loss of
activity and processing.

Example 16
Enhancers Derived from the Regulatory Elements

[0193] Enhancers are derived from the promoter elements
provided herein, such as those presented as SEQ ID NOS: 2,
6,9,11,13,15,17,19, 23, 26, 28, 30, 32, 34, 38, 40, 42, 46,
50, 56, 60, 64, 66, 70, 74, 76, 78, 80, 84, 86, 88, 91, 96 and
135. The enhancer element may be comprised of one or more
cis regulatory elements that, when operably linked 5' or 3' to
a promoter element, or operably linked 5' or 3' to additional
enhancer elements that are operably linked to a promoter, can
enhance or modulate expression of a transgene, or provide
expression of a transgene in a specific cell type or plant organ
or at a particular time point in development or circadian
rhythm. Enhancers are made by removing the TATA box or
functionally similar elements and any downstream sequence
from the promoters that allow transcription to be initiated
from the promoters provided herein as described above,
including fragments thereof, in which the TATA box or func-

tionally similar elements and sequence downstream of the
TATA box are removed. The enhancer element, E-C1.Ubq1-
1:1:1 (SEQ ID NO: 89) which is derived from the promoter
element, P-C1.Ubq1-1:1:1 is provided herein to demonstrate
enhancers derived from a promoter element.

[0194] Enhancer elements may be derived from the pro-
moter elements provided herein and cloned using methods
known in the art to be operably linked 5' or 3' to a promoter
element, or operably linked 5' or 3' to additional enhancer
elements that are operably linked to a promoter. Alternatively,
enhancer elements are cloned, using methods known in the
art, to be operably linked to one or more copies of the
enhancer element which are operably linked 5' or 3' to a
promoter element, or operably linked 5' or 3' to additional
enhancer elements that are operably linked to a promoter.
Enhancer elements can also be cloned to be operably linked 5'
or 3' to a promoter element derived from a different genus
organism, or operably linked 5' or 3' to additional enhancer
elements derived from other genus organisms or the same
genus organism that are operably linked to a promoter derived
from either the same or different genus organism, resulting in
a chimeric regulatory element. A GUS expression plant trans-
formation vector is constructed using methods known in the
art similar to the constructs described in the previous
examples in which the resulting plant expression vectors con-
tain a right border region from A. tumefaciens, a first trans-
gene cassette to test the regulatory or a chimeric regulatory
element comprised of, a regulatory or chimeric regulatory
element, operably linked to an intron derived from the HSP70
heat shock protein of Z. mays (1-Zm.DnaK-1:1:1 SEQ ID
NO: 144) or any of the introns presented herein or any other
intron, operably linked to a coding sequence for p-glucu-
ronidase (GUS) that either possesses a processable intron
(GUS-2, SEQ ID NO: 160) or no intron (GUS-1, SEQ ID NO:
159), operably linked to the Nopaline synthase 3' UTR from
A. tumefaciens (I-AGRtu.nos-1:1:13, SEQ ID NO: 161) or
the 3' UTR from the rice lipid transfer protein gene (T-Os.
LTP-1:1:1, SEQ ID NO: 175); a second transgene selection
cassette used for selection of transformed plant cells that
confers resistance to the herbicide glyphosate (driven by the
rice Actin 1 promoter), or alternatively, the antibiotic kana-
mycin (driven by the rice Actin 1 promoter) and a left border
region from A. tumefaciens. The resulting plasmids are used
to transform corn plants or other genus plants by the methods
described above or by other Agrobacterium-mediated or par-
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ticle bombardment methods known in the art. Alternatively,
protoplast cells derived from corn or other genus plants are
transformed using methods known in the art to perform tran-
sient assays

[0195] GUS expression driven by the regulatory element
comprising one or more enhancers is evaluated in stable or
transient plant assays to determine the effects of the enhancer
element on expression of a transgene. Modifications to one or
more enhancer elements or duplication of one or more
enhancer elements is performed based upon empirical experi-
mentation and the resulting gene expression regulation that is
observed using each regulatory element composition. Alter-
ing the relative positions of one or more enhancers in the
resulting regulatory or chimeric regulatory element may
affect the transcriptional activity or specificity of the regula-
tory or chimeric regulatory element and is determined empiri-
cally to identify the best enhancers for the desired transgene
expression profile within the corn plant or other genus plant.

Example 17

Analysis of Intron Enhancement of GUS Activity
Using Plant Derived Protoplasts

[0196] An intron is selected based upon experimentation
and comparison with an intronless expression vector control
to empirically select an intron and configuration within the
vector T-DNA element arrangement for optimal expression of
a transgene. For example, in the expression of an herbicide
resistance gene, such as CP4 which confers tolerance to gly-
phosate, it is desirable to have transgene expression within the
reproductive tissues as well as the vegetative tissues, to pre-
vent the loss of yield when applying the herbicide. An intron
in this instance would be selected upon its ability when oper-
ably linked to a constitutive promoter, to enhance expression
of the herbicide resistance conferring transgene, particularly
within the reproductive cells and tissues of the transgenic
plant and thus providing both vegetative and reproductive
tolerance to the transgenic plant, when sprayed with the her-
bicide. In most ubiquitin genes, the 5' UTR is comprised of a
leader, which has an intron sequence embedded within it. The
expression elements derived from such genes are therefore
assayed using the entire 5' UTR comprising the promoter,
leader, and intron. To achieve different expression profiles or
to modulate the level of transgene expression, the intron from
such an expression element may be removed or substituted
with a heterologous intron.

[0197] Introns presented herein as SEQ ID NOS: 4, 7, 21,
24,36,44,48,52,54,58,62,68,72,82,92,94,101, 103, 105,
107, 109, 111, 113, 118, 120, 122, 127, 129, 131, 138, 140,
142, 144, 146, 148, 150, 152, 154, 156, 158 and 182 are
identified using genomic DNA contigs in comparison to
expressed sequence tag clusters or cDNA contigs to identify
exon and intron sequences within the genomic DNA. In addi-
tion, 5' UTR or leader sequences are also used to define the
intron/exon splice junction of one or more introns under
conditions when the gene sequence encodes a leader
sequence that is interrupted by one or more introns. Introns
are cloned using methods known in the art into a plant trans-
formation vector to be operably linked 3' to a transcriptional
regulatory element and leader fragment and operably linked
5'to either a second leader fragment or to coding sequences,
for instance as depicted in the two transgene cassettes pre-
sented in FIG. 1.
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[0198] Thus, forinstance, a first possible transgene cassette
(Transgene Cassette Configuration 1 in FIG. 8) is comprised
of a promoter or chimeric promoter element [A], operably
linked 5' to a leader element [B], operably linked 5' to a test
intron element [C], operably linked to a coding region [D],
which is operably linked to a 3' UTR element [E]. Alterna-
tively, a second possible transgene cassette (Transgene Cas-
sette Configuration 2 in FIG. 8) is comprised of a promoter or
chimeric promoter element [F], operably linked 5' to a first
leader element or first leader element fragment [G], operably
linked 5' to a test intron element [H], operably linked 5' to a
second leader element or first leader element second fragment
[1], operably linked to a coding region [J], which is operably
linked to a 3' UTR element [K]. Further, a third possible
transgene cassette (Transgene Cassette Configuration 3 in
FIG. 8) is comprised of a promoter or chimeric promoter
element [L], operably linked 5' to a leader element [M],
operably linked 5' to a first fragment of the coding sequence
element [N], operably linked 5' to an intron element [O]
element, operably linked 5'to a second fragment of the coding
sequence element [P], which is operably linked to a 3' UTR
element [Q]. Transgene Cassette Configuration 3 is designed
to allow splicing of the intron in such a manner as to produce
a complete open reading frame without a frame shift between
the first and second fragment of the coding sequence.

[0199] The first 6 nucleotides on the 5' end and the last 6
nucleotides on the 3' end of the introns presented as SEQ 1D
NOS: 4,7,21,24,36,44,48,52, 54,58, 62, 68,72,82,92, 94,
101, 103, 105, 107, 109, 111, 113, 118, 120, 122, 127, 129,
131,138,140, 142,144, 146,148,150,152,154, 156,158 and
182 represent nucleotides before and after the intron/exon
splice junction, respectively. These short 6 nucleotide
sequences, for example, can be modified by having additional
sequence appended (i.e. native or artificial) to facilitate clon-
ing of the intron into a plant transformation vector, so long as
the first and second nucleotides from the 5' end (GT) and the
fourth and fifth nucleotide from the 3' end (AG) of SEQ ID
NOS: 4,7,21,24,36,44,48,52, 54,58, 62, 68,72,82,92, 94,
101, 103, 105, 107, 109, 111, 113, 118, 120, 122, 127, 129,
131,138,140, 142,144, 146,148,150,152,154, 156,158 and
182 are preserved, thus preserving the intron/exon splice
junction of the intron. As discussed above, it may be prefer-
able to avoid using the nucleotide sequence AT or the nucle-
otide A just prior to the 5' end of the splice site (GT) and the
nucleotide G or the nucleotide sequence TG, respectively just
after 3' end of'the splice site (AG) to eliminate the potential of
unwanted start codons from being formed during processing
of'the messenger RNA into the final transcript. The sequence
around the 5' or 3' end splice junction sites of the intron can
thus be modified.

[0200] The introns are assayed for an enhancement effect
through the ability to enhance expression in transient assay or
stable plant assay. For transient assay of intron enhancement,
a base plant vector is constructed using methods known in the
art. The intron is cloned into a base plant vector which com-
prises an expression cassette comprised of a constitutive pro-
moter such as the Cauliflower mosaic virus promoter,
P-CaMV.35S8-enh-1:1:9 (SEQ ID NO: 176), operably linked
5'to a leader element, [-CaMV.35S-1:1:15 (SEQ ID NO:
177), operably linked 5' to a test intron element (e.g. one of
SEQID NOS: 4,7, 21, 24, 36, 44, 48, 52, 54, 58, 62, 68, 72,
82,92,94,101, 103, 105,107,109, 111, 113, 118, 120, 122,
127, 129, 131, 138, 140, 142, 144, 146, 148, 150, 152, 154,
156, 158 and 182), operably linked to a coding sequence for
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p-glucuronidase (GUS) that either possesses a processable
intron (GUS-2, SEQ ID NO: 160) or no intron (GUS-1, SEQ
1D NO: 159), operably linked to the Nopaline synthase 3'
UTR from A. tumefaciens (T-AGRtu.nos-1:1:13, SEQ ID
NO: 161). Protoplast cells derived from corn or other genus
plant tissue are transformed with the base plant vector and
luciferase control vectors as described previously in Example
2 above and assayed for activity. To compare the relative
ability of the intron to enhance expression, GUS values are
expressed as a ratio of GUS to luciferase activity and com-
pared with those levels imparted by a construct comprising
the constitutive promoter operably linked to a known intron
standard such as that as the intron derived from the HSP70
heat shock protein of Zea mays, I-Zm.DnaK-1:1:1 (SEQ ID
NO: 178) as well as a construct comprising the constitutive
promoter but without an intron operably linked to the pro-
moter.

[0201] For stable plant assay of the introns presented as
SEQ ID NOS: 4,7, 21, 24,36, 44, 48, 52, 54, 58, 62, 68, 72,
82,92,94,101, 103, 105,107,109, 111, 113, 118, 120, 122,
127, 129, 131, 138, 140, 142, 144, 146, 148, 150, 152, 154,
156, 158 and 182, a GUS expression plant transformation
vector is constructed similar to the constructs described in the
previous examples in which the resulting plant expression
vectors contains a right border region from A. tumefaciens, a
first transgene cassette to test the intron comprised of a con-
stitutive promoter such as the Cauliflower mosaic virus pro-
moter, P-CaMV.35S-enh-1:1:9 (SEQ ID NO: 176), operably
linked 5' to a leader element, [.-CaMV.35S-1:1:15 (SEQ ID
NO: 177), operably linked 5'to a test intron element provided
herein, operably linked to a coding sequence for p-glucu-
ronidase (GUS) that either possesses a processable intron
(GUS-2, SEQ ID NO: 160) or no intron (GUS-1, SEQ ID NO:
158), operably linked to the Nopaline synthase 3' UTR from
A. tumefaciens (I-AGRtu.nos-1:1:13, SEQ ID NO: 161); a
second transgene selection cassette used for selection of
transformed plant cells that confers resistance to glyphosate
(driven by the rice Actin 1 promoter), or alternatively, the
antibiotic kanamycin (driven by the rice Actin 1 promoter)
and a left border region from A. tumefaciens. The resulting
plasmids are used to transform corn plants or other genus
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plants by the methods described above or by Agrobacterium-
mediated methods known in the art. Single-copy or low copy
number transformants are selected for comparison to single-
copy or low copy number transformed plants, transformed
with a plant transformation vector identical to the test vector
but without the test intron to determine if the test intron
provides an intron mediated enhancement effect.

[0202] Any of the introns presented as SEQ ID NOS: 4,7,
21,24,36, 44,48, 52,54, 58, 62, 68,72, 82,92,94,101, 103,
105, 107,109, 111, 113, 118, 120, 122, 127, 129, 131, 138,
140, 142, 144, 146, 148,150, 152, 154, 156, 158 and 182 can
be modified in a number of ways, such as deleting fragments
within the intron sequence, which may reduce expression or
duplication of fragments with the intron that may enhance
expression. In addition, sequences within the intron that may
affect the specificity of expression to either particular cells
types or tissues and organs can be duplicated or altered or
deleted to affect expression and patterns of expression of the
transgene. In addition, the introns provided herein can be
modified to remove any potential start codons (ATG) that may
cause unintentional transcripts from being expressed from
improperly spliced introns as different, longer or truncated
proteins. Once the intron has been empirically tested, or it has
been altered based upon experimentation, the intron is used to
enhance expression of a transgene in stably transformed
plants that can be of any genus monocot or dicot plant, so long
as the intron provides enhancement of the transgene. The
intron can also be used to enhance expression in other organ-
isms, such as algae, fungi or animal cells, so long as the intron
provides enhancement or attenuation or specificity of expres-
sion of the transgene to which it is operably linked.

[0203] Having illustrated and described the principles of
the present invention, it should be apparent to persons skilled
in the art that the invention can be modified in arrangement
and detail without departing from such principles. We claim
all modifications that are within the spirit and scope of the
claims. All publications and published patent documents
cited herein are hereby incorporated by reference to the same
extent as if each individual publication or patent application is
specifically and individually indicated to be incorporated by
reference.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 183

<210> SEQ ID NO 1

<211> LENGTH: 3741

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 1

agcagactcg cattatcgat ggaggggtgg gtttagaacc ctgaaaactg gtactgttte 60
gaactgaaaa acactgtagc acttttcgtt tgtttgtggt aaatattatc ttactatggt 120
ctaactaggc tcaaaagaat cgtctcgcaa tgtacatcta aattatgcaa ttagttattt 180
tgtttacctg catttcatac tccgagcatg cgtcecttttgg tacatttaat gecttcgatgt 240
gatgggaatt ttaaaaattt tggagaaaag ttggtttcta aacacccccyg aggacgaaat 300

tggattecggt ctttgacgeg gatgcagcaa ctgcagtgeg caggatacca tcttageegt 360
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-continued
tgcgtegaag ttcegetttge taacgttttg agaaaattaa accagctttyg accaacgtga 420
gacgagcgee ttacgtggca gtgtaatgga accgggcacg gcaagtttga cgetgtagtg 480
ttagcecggte tcegttacgtt tggcacaact tagttgaate cggcttceegyg caaactatat 540
ggcaagttag acccaagtgt gagccggcca ccgcaagtta ttgggacatt atacgtagga 600
agcaagtgta taataagaat atgagataat gtaagcagct atatgaatca tcacgtcata 660
tttatgttaa gatgaagagg atagaataaa cggtatgtaa atttatagcyg agtgatagac 720
gggcacaagyg cctectaget atttccataa atcggatttt gtaagaacaa aaaagaggac 780
ttattataag agaatgtggt aagtaagtat actctctceccg tttcaaatta taagttgttt 840
tgattttttt ggtacatcta ttttactatg cattagatat aataatgtgt ctagatacat 900
aacaaaatgg atgaatcaaa aaagtcaaag tgatttacaa tttggaacgg agagagtaag 960

ttcaagccgt caaggcactt ctatgcaacc acagtcaact tgaatgccge ttgagtgect 1020
tctcaagttt ttttttcttyg caaaaatcat ttcttttttt taaaaaaagt ataatttgga 1080
tcgtgcaaat ttctectctag gtgtgtgtgt gactgtgtga gtaacaattt ctctagttgt 1140
gcgegactge tgcttacttt ggagattaca atatctttet aaaatgcttc gattacttat 1200
ttataaaccg tctctaaggc caattgctca agattcattc aacaattgaa acgtctcaca 1260
tgattaaatc atataaagtt tctaagtctt gtttgacaag atttttttag attttcatct 1320
aaattggatg aaactatcaa acactaattt taaaaaatat aagagaagct ccggagataa 1380
aaggtcgtct atgttattat aagagtaaag tcgtctattc tcecttecgtcecce aacatatata 1440
attctaagca tgaattgctt tetttttgga caaaaggagc atgccacaac acaagaatga 1500
tgtcaccgtc atgcttggat ccttttatgg taaagcttca ccttctataa tctaacaata 1560
gagaaatcag ggaaaaatca tgttttggtt gtttttattt ctaacctcca caataacttt 1620
ggtttaccat tttttgtttg attttagttt tagagaagcg tttataacag gacctaaaat 1680
cttttttcag tacacagtac aacgcagacg ctcatacacg cacgcacact cacctctatg 1740
aacacacgta agaaaaccct acaccttgag caccttcgaa ggactgagcce ggtaaatata 1800
gagattctcg aagtcactat tagcgcctcecg ttgtcaacgg gaatgtcget taccacttaa 1860
agcataacgc cgagaaatcc cgtaataaat ccagtaaaat acgagcaccce gtgccaagtt 1920
gaatatttga acccgagtgg gtagattcca ccgcaaagga cctaaccaga tcatttcecgca 1980
aacaggaact aaaatcggta gagagcccag acaaaagcect ttectaagag ccactccagt 2040
ggaagccect actttaggta taaaatgcaa tactagtggg gctcctaaat aaacttctat 2100
ttttcatggce cttctaaaat tcactcccaa acccecctaget atagaagtcect cttatccatce 2160
ctctaaataa aaatgggagt ctattttatt tcaccagagt tgatcgtaaa tttagtctct 2220
caaattttat aagttgaggg tagaggatga ctggagttgc tctaaacgga cctatcttca 2280
agtgacctca gtgagccegt ttaacggcgt cgacaagttt aatctaacgg acaccaacca 2340
gagaagagaa ccaccgccag cgccgageca agcgacgttg acatcttgge geggcacgge 2400
atctcectgg cgtctggece cctcectegaga cttecgetece acctecccace ggtggeggtt 2460
tccaagtceeg tteegectee tcectcacacgg cacgaaaccg tgacgggcac cggcagcacyg 2520
gggggattece tttecccaccg ctecttecct ttcececttecet cteccgecge tataaatage 2580

cagccccate cccagcettet ttecccaacce tcatcttete tegtgttgtt cggcacaacce 2640



US 2012/0246763 Al Sep. 27,2012
49

-continued

cgatcgatcc ccaactcect cgtegtetcet cctegcecgage ctcegtegate ceccgcettcea 2700
aggtacggcg atcgattatc ttccctetcet ctaccttete tetcettatag ggcctgctag 2760
ctectgttect gtttttceccat ggctgcgagg tacaatagat cggcgatcca tggttagggce 2820
ctgctagttg tgttcctgtt tttccatgge tgcgaggcac aatagatctg atggcegttat 2880
gatggttaac ttgtcatact cttgcgatct atggtccctt taggagttta ggacatctat 2940
ttaatttcgg atagttcgag atctgtgatc catggttagt accctaggca gtggggttag 3000
atccgtgetg ttatggtteg tagatggatt ctgattgctce agtaactggg aatcctggga 3060
tggttctage tggttcgcag ataagatcga tttcatgata tgctatatct tgtttggttg 3120
ccgtggttee gttaaatctg tetgttatga tcttagtett tgataaggtt cggtcegtget 3180
agctacgtcce tgtgcagcac ttaattgtca ggtcataatt tttagcatge ctttttttta 3240
ttggtttggt tttgtctgac tgggctgtag atagtttcaa tctttgtctg actgggctgt 3300
agatagtttc aatctacctg tcggtttatt ttattaaatt tggatctgta tgtgtgtcat 3360
atatcttcat cttttagata tatcgatagg tttatatgtt gctgtcggtt ttttactgtt 3420
cctttatgag atatattcat gcttagatac atgaaacaac gtgctgttac agtttaatag 3480
ttcttgttta tctaataaac aaataaggat aggtatatgc tgcagttagt tttactggta 3540
ctttttttga catgaaccta cggcttaata attagtcttc atcaaataaa aagcatattt 3600
tttaattatt tcgatatact tgaatgatgt catatgcagc atctgtgtga atttttggcce 3660
ctgtcttcat atgctgttta tttgtttggg actgtttett tggttgataa ctcatcctgt 3720
tgtttggtga tccttttgca g 3741
<210> SEQ ID NO 2

<211> LENGTH: 2603

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 2

agcagactcg cattatcgat ggaggggtgg gtttagaacc ctgaaaactyg gtactgttte 60
gaactgaaaa acactgtagc acttttcegtt tgtttgtggt aaatattatc ttactatggt 120
ctaactaggc tcaaaagaat cgtctcgcaa tgtacatcta aattatgcaa ttagttattt 180
tgtttacctg catttcatac tccgagcatg cgtecttttgg tacatttaat gettcgatgt 240
gatgggaatt ttaaaaattt tggagaaaag ttggtttcta aacacccccg aggacgaaat 300
tggattcggt ctttgacgcg gatgcagcaa ctgcagtgeyg caggatacca tcttagecgt 360
tgcgtegaag ttcegetttge taacgttttg agaaaattaa accagctttyg accaacgtga 420
gacgagcgee ttacgtggca gtgtaatgga accgggcacg gcaagtttga cgetgtagtg 480
ttagcecggte tcegttacgtt tggcacaact tagttgaate cggcttceegyg caaactatat 540
ggcaagttag acccaagtgt gagccggcca ccgcaagtta ttgggacatt atacgtagga 600
agcaagtgta taataagaat atgagataat gtaagcagct atatgaatca tcacgtcata 660
tttatgttaa gatgaagagg atagaataaa cggtatgtaa atttatagcyg agtgatagac 720
gggcacaagyg cctectaget atttccataa atcggatttt gtaagaacaa aaaagaggac 780
ttattataag agaatgtggt aagtaagtat actctctceccg tttcaaatta taagttgttt 840

tgattttttt ggtacatcta ttttactatg cattagatat aataatgtgt ctagatacat 900
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aacaaaatgg atgaatcaaa aaagtcaaag tgatttacaa tttggaacgg agagagtaag 960
ttcaagccgt caaggcactt ctatgcaacc acagtcaact tgaatgccge ttgagtgect 1020
tctcaagttt ttttttcttyg caaaaatcat ttcttttttt taaaaaaagt ataatttgga 1080
tcgtgcaaat ttctectctag gtgtgtgtgt gactgtgtga gtaacaattt ctctagttgt 1140
gcgegactge tgcttacttt ggagattaca atatctttet aaaatgcttc gattacttat 1200
ttataaaccg tctctaaggc caattgctca agattcattc aacaattgaa acgtctcaca 1260
tgattaaatc atataaagtt tctaagtctt gtttgacaag atttttttag attttcatct 1320
aaattggatg aaactatcaa acactaattt taaaaaatat aagagaagct ccggagataa 1380
aaggtcgtct atgttattat aagagtaaag tcgtctattc tcecttecgtcecce aacatatata 1440
attctaagca tgaattgctt tetttttgga caaaaggagc atgccacaac acaagaatga 1500
tgtcaccgtc atgcttggat ccttttatgg taaagcttca ccttctataa tctaacaata 1560
gagaaatcag ggaaaaatca tgttttggtt gtttttattt ctaacctcca caataacttt 1620
ggtttaccat tttttgtttg attttagttt tagagaagcg tttataacag gacctaaaat 1680
cttttttcag tacacagtac aacgcagacg ctcatacacg cacgcacact cacctctatg 1740
aacacacgta agaaaaccct acaccttgag caccttcgaa ggactgagcce ggtaaatata 1800
gagattctcg aagtcactat tagcgcctcecg ttgtcaacgg gaatgtcget taccacttaa 1860
agcataacgc cgagaaatcc cgtaataaat ccagtaaaat acgagcaccce gtgccaagtt 1920
gaatatttga acccgagtgg gtagattcca ccgcaaagga cctaaccaga tcatttcecgca 1980
aacaggaact aaaatcggta gagagcccag acaaaagcect ttectaagag ccactccagt 2040
ggaagccect actttaggta taaaatgcaa tactagtggg gctcctaaat aaacttctat 2100
ttttcatggce cttctaaaat tcactcccaa acccecctaget atagaagtcect cttatccatce 2160
ctctaaataa aaatgggagt ctattttatt tcaccagagt tgatcgtaaa tttagtctct 2220
caaattttat aagttgaggg tagaggatga ctggagttgc tctaaacgga cctatcttca 2280
agtgacctca gtgagccegt ttaacggcgt cgacaagttt aatctaacgg acaccaacca 2340
gagaagagaa ccaccgccag cgccgageca agcgacgttg acatcttgge geggcacgge 2400
atctcectgg cgtctggece cctcectegaga cttecgetece acctecccace ggtggeggtt 2460
tccaagtceeg tteegectee tcectcacacgg cacgaaaccg tgacgggcac cggcagcacyg 2520
gggggattece tttecccaccg ctecttecct ttcececttecet cteccgecge tataaatage 2580
cagccccate cccagcettet tte 2603
<210> SEQ ID NO 3

<211> LENGTH: 99

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 3

cccaacctea tetteteteg tgttgttegg cacaacccga tcegatcceca actceectegt 60
cgtcetetect cgcgagecte gtegatccee cgettcaag 99
<210> SEQ ID NO 4

<211> LENGTH: 1039

<212> TYPE: DNA
<213> ORGANISM: Andropogon gerardii
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<400> SEQUENCE: 4

gtacggcgat cgattatctt ccctetetet accttetete tettataggg cctgctaget 60
ctgttectgt ttttecatgg ctgcgaggta caatagateg gegatccatyg gttagggect 120
gctagttgtyg ttectgtttt tccatggetg cgaggcacaa tagatctgat ggegttatga 180
tggttaactt gtcatactct tgcgatctat ggtcccttta ggagtttagg acatctattt 240
aatttcggat agttcgagat ctgtgatcca tggttagtac cctaggcagt ggggttagat 300
cegtgetgtt atggttegta gatggattcet gattgctcag taactgggaa tcctgggatg 360
gttctagetyg gttecgcagat aagatcgatt tcatgatatg ctatatcttg tttggttgece 420
gtggttcegt taaatctgte tgttatgatc ttagtctttg ataaggttcg gtcegtgctag 480
ctacgtcecctg tgcagcactt aattgtcagg tcataatttt tagcatgcct tttttttatt 540
ggtttggttt tgtctgactg ggctgtagat agtttcaatc tttgtctgac tgggctgtag 600
atagtttcaa tctacctgtc ggtttatttt attaaatttg gatctgtatg tgtgtcatat 660
atcttcatct tttagatata tcgataggtt tatatgttge tgtcggtttt ttactgttcce 720
tttatgagat atattcatgc ttagatacat gaaacaacgt gctgttacag tttaatagtt 780
cttgtttatc taataaacaa ataaggatag gtatatgctg cagttagttt tactggtact 840
ttttttgaca tgaacctacg gcttaataat tagtcttcat caaataaaaa gcatattttt 900
taattatttc gatatacttg aatgatgtca tatgcagcat ctgtgtgaat ttttggccct 960

gtcttcatat gcectgtttatt tgtttgggac tgtttctttg gttgataact catcctgttg 1020
tttggtgatc cttttgcag 1039
<210> SEQ ID NO 5

<211> LENGTH: 3255

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 5

ctegttacgt ttggcacaac ttagttgaat ceggetteeg gcaaactata tggcaagtta 60
gacccaagtyg tgagccggece accgcaagtt attgggacat tatacgtagg aagcaagtgt 120
ataataagaa tatgagataa tgtaagcagc tatatgaatc atcacgtcat atttatgtta 180
agatgaagag gatagaataa acggtatgta aatttatagc gagtgataga cgggcacaag 240
gectectage tatttccata aatcggattt tgtaagaaca aaaaagagga cttattataa 300
gagaatgtgg taagtaagta tactctctcc gtttcaaatt ataagttgtt ttgatttttt 360
tggtacatct attttactat gcattagata taataatgtyg tctagataca taacaaaatg 420
gatgaatcaa aaaagtcaaa gtgatttaca atttggaacg gagagagtaa gttcaagccg 480
tcaaggcact tctatgcaac cacagtcaac ttgaatgceg cttgagtgece ttctcaagtt 540
tttttttett gcaaaaatca tttctttttt ttaaaaaaag tataatttgg atcgtgcaaa 600
tttcteteta ggtgtgtgtyg tgactgtgtg agtaacaatt tctctagttg tgcgcgactg 660
ctgcttactt tggagattac aatatctttc taaaatgctt cgattactta tttataaacc 720
gtectctaagyg ccaattgcte aagattcatt caacaattga aacgtctcac atgattaaat 780
catataaagt ttctaagtct tgtttgacaa gattttttta gattttcatc taaattggat 840

gaaactatca aacactaatt ttaaaaaata taagagaagc tccggagata aaaggtegtce 900
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tatgttatta taagagtaaa gtcgtctatt ctcttcgtecc caacatatat aattctaagc 960
atgaattgct ttctttttgg acaaaaggag catgccacaa cacaagaatg atgtcaccgt 1020
catgcttgga tccttttatg gtaaagecttc accttctata atctaacaat agagaaatca 1080
gggaaaaatc atgttttggt tgtttttatt tctaacctcc acaataactt tggtttacca 1140
ttttttgttt gattttagtt ttagagaagc gtttataaca ggacctaaaa tcttttttca 1200
gtacacagta caacgcagac gctcatacac gcacgcacac tcacctctat gaacacacgt 1260
aagaaaaccc tacaccttga gcaccttcga aggactgagc cggtaaatat agagattctce 1320
gaagtcacta ttagcgccte gttgtcaacg ggaatgtcge ttaccactta aagcataacyg 1380
ccgagaaatc ccgtaataaa tccagtaaaa tacgagcacc cgtgccaagt tgaatatttg 1440
aacccgagtyg ggtagattcce accgcaaagg acctaaccag atcatttcege aaacaggaac 1500
taaaatcggt agagagccca gacaaaagcece tttectaaga gccactccag tggaagccce 1560
tactttaggt ataaaatgca atactagtgg ggctcctaaa taaacttcta tttttcatgg 1620
ccttctaaaa ttcactccca aacccctage tatagaagtce tcecttatccat cctctaaata 1680
aaaatgggag tctattttat ttcaccagag ttgatcgtaa atttagtctc tcaaatttta 1740
taagttgagg gtagaggatg actggagttg ctctaaacgg acctatcttc aagtgacctce 1800
agtgagccceg tttaacggceg tcgacaagtt taatctaacg gacaccaacc agagaagaga 1860
accaccgcca gcgecgagcece aagcgacgtt gacatcttgg cgeggcacgyg catctceectg 1920
gcgtetggee cectectegag acttceccgete caccteccac cggtggeggt ttecaagtcece 1980
gtteccgecte ctetcacacg gcacgaaacce gtgacgggca ccggcagcac ggggggattce 2040
ctttceccace getecttece tttececttee teteccgecyg ctataaatag ccagecccat 2100
ccecagette ttteecccaac ctecatcttcet ctegtgttgt teggcacaac ccgatcgatce 2160
cccaactecce tegtegtete tectcecgegag cctegtegat cecccecgette aaggtacggce 2220
gatcgattat cttccctcte tctaccttet ctctettata gggectgecta gctetgttece 2280
tgtttttcca tggctgcgag gtacaataga tcggcgatcce atggttaggg cctgctagtt 2340
gtgttcctgt tttteccatgg ctgcgaggca caatagatct gatggcegtta tgatggttaa 2400
cttgtcatac tcttgcgatc tatggtccct ttaggagttt aggacatcta tttaatttcg 2460
gatagttcga gatctgtgat ccatggttag taccctaggce agtggggtta gatccgtget 2520
gttatggttc gtagatggat tctgattgct cagtaactgg gaatcctggg atggttctag 2580
ctggttegca gataagatcg atttcatgat atgctatatc ttgtttggtt gecgtggtte 2640
cgttaaatct gtctgttatg atcttagtct ttgataaggt tcggtcgtge tagctacgtce 2700
ctgtgcagca cttaattgtc aggtcataat ttttagcatg cctttttttt attggtttgg 2760
ttttgtectga ctgggctgta gatagtttca atctttgtect gactgggctg tagatagttt 2820
caatctacct gtcggtttat tttattaaat ttggatctgt atgtgtgtca tatatcttca 2880
tcttttagat atatcgatag gtttatatgt tgctgtceggt tttttactgt tectttatga 2940
gatatattca tgcttagata catgaaacaa cgtgctgtta cagtttaata gttcttgttt 3000
atctaataaa caaataagga taggtatatg ctgcagttag ttttactggt actttttttg 3060
acatgaacct acggcttaat aattagtctt catcaaataa aaagcatatt ttttaattat 3120

ttcgatatac ttgaatgatg tcatatgcag catctgtgtg aatttttgge cctgtcecttca 3180
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tatgctgttt atttgtttgg gactgtttct ttggttgata actcatcctg ttgtttggtg 3240
atccttttge aggtg 3255
<210> SEQ ID NO 6

<211> LENGTH: 2114

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 6

ctegttacgt ttggcacaac ttagttgaat ceggetteeg gcaaactata tggcaagtta 60
gacccaagtyg tgagccggece accgcaagtt attgggacat tatacgtagg aagcaagtgt 120
ataataagaa tatgagataa tgtaagcagc tatatgaatc atcacgtcat atttatgtta 180
agatgaagag gatagaataa acggtatgta aatttatagc gagtgataga cgggcacaag 240
gectectage tatttccata aatcggattt tgtaagaaca aaaaagagga cttattataa 300
gagaatgtgg taagtaagta tactctctcc gtttcaaatt ataagttgtt ttgatttttt 360
tggtacatct attttactat gcattagata taataatgtyg tctagataca taacaaaatg 420
gatgaatcaa aaaagtcaaa gtgatttaca atttggaacg gagagagtaa gttcaagccg 480
tcaaggcact tctatgcaac cacagtcaac ttgaatgceg cttgagtgece ttctcaagtt 540
tttttttett gcaaaaatca tttctttttt ttaaaaaaag tataatttgg atcgtgcaaa 600
tttcteteta ggtgtgtgtyg tgactgtgtg agtaacaatt tctctagttg tgcgcgactg 660
ctgcttactt tggagattac aatatctttc taaaatgctt cgattactta tttataaacc 720
gtectctaagyg ccaattgcte aagattcatt caacaattga aacgtctcac atgattaaat 780
catataaagt ttctaagtct tgtttgacaa gattttttta gattttcatc taaattggat 840
gaaactatca aacactaatt ttaaaaaata taagagaagc tccggagata aaaggtcgtce 900
tatgttatta taagagtaaa gtcgtctatt ctcttcgtecc caacatatat aattctaagc 960

atgaattgct ttctttttgg acaaaaggag catgccacaa cacaagaatg atgtcaccgt 1020
catgcttgga tccttttatg gtaaagecttc accttctata atctaacaat agagaaatca 1080
gggaaaaatc atgttttggt tgtttttatt tctaacctcc acaataactt tggtttacca 1140
ttttttgttt gattttagtt ttagagaagc gtttataaca ggacctaaaa tcttttttca 1200
gtacacagta caacgcagac gctcatacac gcacgcacac tcacctctat gaacacacgt 1260
aagaaaaccc tacaccttga gcaccttcga aggactgagc cggtaaatat agagattctce 1320
gaagtcacta ttagcgccte gttgtcaacg ggaatgtcge ttaccactta aagcataacyg 1380
ccgagaaatc ccgtaataaa tccagtaaaa tacgagcacc cgtgccaagt tgaatatttg 1440
aacccgagtyg ggtagattcce accgcaaagg acctaaccag atcatttcege aaacaggaac 1500
taaaatcggt agagagccca gacaaaagcece tttectaaga gccactccag tggaagccce 1560
tactttaggt ataaaatgca atactagtgg ggctcctaaa taaacttcta tttttcatgg 1620
ccttctaaaa ttcactccca aacccctage tatagaagtce tcecttatccat cctctaaata 1680
aaaatgggag tctattttat ttcaccagag ttgatcgtaa atttagtctc tcaaatttta 1740
taagttgagg gtagaggatg actggagttg ctctaaacgg acctatcttc aagtgacctce 1800
agtgagccceg tttaacggceg tcgacaagtt taatctaacg gacaccaacc agagaagaga 1860

accaccgeca gcogecgagece aagcgacgtt gacatcttgg cgeggecacgg catctcectg 1920
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gcgtetggee cectectegag acttceccgete caccteccac cggtggeggt ttecaagtcece 1980
gtteccgecte ctetcacacg gcacgaaacce gtgacgggca ccggcagcac ggggggattce 2040
ctttceccace getecttece tttececttee teteccgecyg ctataaatag ccagecccat 2100
cceccagette ttte 2114
<210> SEQ ID NO 7

<211> LENGTH: 1042

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 7

gtacggcgat cgattatctt ccctetetet accttetete tettataggg cctgctaget 60
ctgttectgt ttttecatgg ctgcgaggta caatagateg gegatccatyg gttagggect 120
gctagttgtyg ttectgtttt tccatggetg cgaggcacaa tagatctgat ggegttatga 180
tggttaactt gtcatactct tgcgatctat ggtcccttta ggagtttagg acatctattt 240
aatttcggat agttcgagat ctgtgatcca tggttagtac cctaggcagt ggggttagat 300
cegtgetgtt atggttegta gatggattcet gattgctcag taactgggaa tcctgggatg 360
gttctagetyg gttecgcagat aagatcgatt tcatgatatg ctatatcttg tttggttgece 420
gtggttcegt taaatctgte tgttatgatc ttagtctttg ataaggttcg gtcegtgctag 480
ctacgtcecctg tgcagcactt aattgtcagg tcataatttt tagcatgcct tttttttatt 540
ggtttggttt tgtctgactg ggctgtagat agtttcaatc tttgtctgac tgggctgtag 600
atagtttcaa tctacctgtc ggtttatttt attaaatttg gatctgtatg tgtgtcatat 660
atcttcatct tttagatata tcgataggtt tatatgttge tgtcggtttt ttactgttcce 720
tttatgagat atattcatgc ttagatacat gaaacaacgt gctgttacag tttaatagtt 780
cttgtttatc taataaacaa ataaggatag gtatatgctg cagttagttt tactggtact 840
ttttttgaca tgaacctacg gcttaataat tagtcttcat caaataaaaa gcatattttt 900
taattatttc gatatacttg aatgatgtca tatgcagcat ctgtgtgaat ttttggccct 960

gtcttcatat gcectgtttatt tgtttgggac tgtttctttg gttgataact catcctgttg 1020
tttggtgatc cttttgcagg tg 1042
<210> SEQ ID NO 8

<211> LENGTH: 2785

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 8

gttcaagceyg tcaaggcact tctatgcaac cacagtcaac ttgaatgccg cttgagtgec 60
ttctcaagtt tttttttett gcaaaaatca tttectttttt ttaaaaaaag tataatttgg 120
atcgtgcaaa tttctcteta ggtgtgtgtg tgactgtgtg agtaacaatt tetctagttg 180
tgcgcgactg ctgcttactt tggagattac aatatctttc taaaatgctt cgattactta 240
tttataaacc gtctctaagg ccaattgetce aagattcatt caacaattga aacgtctcac 300
atgattaaat catataaagt ttctaagtct tgtttgacaa gattttttta gattttcatc 360
taaattggat gaaactatca aacactaatt ttaaaaaata taagagaagc tccggagata 420

aaaggtcgtc tatgttatta taagagtaaa gtcgtctatt ctcttecgtece caacatatat 480
ggteg g gag gtcg <)
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aattctaagc atgaattgct ttetttttgg acaaaaggag catgccacaa cacaagaatg 540
atgtcaccgt catgcttgga tccttttatg gtaaagcette accttctata atctaacaat 600
agagaaatca gggaaaaatc atgttttggt tgtttttatt tctaacctcc acaataactt 660
tggtttacca ttttttgttt gattttagtt ttagagaagc gtttataaca ggacctaaaa 720
tctttttteca gtacacagta caacgcagac gctcatacac gcacgcacac tcacctctat 780
gaacacacgt aagaaaaccc tacaccttga gcaccttcga aggactgagc cggtaaatat 840
agagattcte gaagtcacta ttagcgecte gttgtcaacyg ggaatgtege ttaccactta 900
aagcataacg ccgagaaatc ccgtaataaa tccagtaaaa tacgagcacce cgtgccaagt 960

tgaatatttg aacccgagtyg ggtagattcce accgcaaagg acctaaccag atcatttcgce 1020
aaacaggaac taaaatcggt agagagccca gacaaaagec tttectaaga gccactccag 1080
tggaagcccce tactttaggt ataaaatgca atactagtgg ggctcctaaa taaacttcta 1140
tttttcatgg ccttctaaaa ttcactccca aacccctage tatagaagtce tettatccat 1200
cctctaaata aaaatgggag tctattttat ttcaccagag ttgatcgtaa atttagtctce 1260
tcaaatttta taagttgagg gtagaggatg actggagttg ctctaaacgg acctatcttce 1320
aagtgacctc agtgagcccg tttaacggcg tcgacaagtt taatctaacg gacaccaacc 1380
agagaagaga accaccgcca gcgccgagece aagcgacgtt gacatcttgyg cgcggcacgg 1440
catctcectg gegtetggece cectcectegag acttceccgete cacctecccac cggtggeggt 1500
ttccaagtee gttecgecte ctetcacacg geacgaaacce gtgacgggca ccggcagcac 1560
ggggggattc ctttcccace gctecttece tttceecttee teteccegecyg ctataaatag 1620
ccagccccat ccccagctte ttteccccaac ctcecatcttet ctegtgttgt teggcacaac 1680
ccgatcgatce cccaactceccece tegtegtcecte tectegegag cctegtcecgat cecccegette 1740
aaggtacggc gatcgattat cttccctcte tctaccttet ctctecttata gggectgeta 1800
gctetgttee tgtttttcecca tggctgcgag gtacaataga tceggcgatcce atggttaggg 1860
cctgctagtt gtgttcctgt ttttceccatgg ctgcgaggca caatagatct gatggcegtta 1920
tgatggttaa cttgtcatac tcttgcgatc tatggtccect ttaggagttt aggacatcta 1980
tttaatttcg gatagttcga gatctgtgat ccatggttag taccctaggce agtggggtta 2040
gatcecgtget gttatggtte gtagatggat tctgattgcet cagtaactgg gaatcctggg 2100
atggttctag ctggttcgca gataagatcg atttcatgat atgctatatc ttgtttggtt 2160
gccegtggtte cgttaaatct gtetgttatg atcttagtet ttgataaggt tcggtcecgtge 2220
tagctacgtc ctgtgcagca cttaattgtc aggtcataat ttttagcatg cctttttttt 2280
attggtttgg ttttgtctga ctgggctgta gatagtttca atctttgtet gactgggcetg 2340
tagatagttt caatctacct gtcggtttat tttattaaat ttggatctgt atgtgtgtca 2400
tatatcttca tcttttagat atatcgatag gtttatatgt tgctgtcggt tttttactgt 2460
tcetttatga gatatattca tgcttagata catgaaacaa cgtgctgtta cagtttaata 2520
gttcttgttt atctaataaa caaataagga taggtatatg ctgcagttag ttttactggt 2580
actttttttg acatgaacct acggcttaat aattagtctt catcaaataa aaagcatatt 2640
ttttaattat ttcgatatac ttgaatgatg tcatatgcag catctgtgtg aatttttggc 2700

cctgtettca tatgectgttt atttgtttgg gactgtttet ttggttgata actcatcctg 2760
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ttgtttggtg atccttttge aggtg 2785
<210> SEQ ID NO 9
<211> LENGTH: 1644
<212> TYPE: DNA
<213> ORGANISM: Andropogon gerardii
<400> SEQUENCE: 9
gttcaagceyg tcaaggcact tctatgcaac cacagtcaac ttgaatgccg cttgagtgec 60
ttctcaagtt tttttttett gcaaaaatca tttectttttt ttaaaaaaag tataatttgg 120
atcgtgcaaa tttctcteta ggtgtgtgtg tgactgtgtg agtaacaatt tetctagttg 180
tgcgcgactg ctgcttactt tggagattac aatatctttc taaaatgctt cgattactta 240
tttataaacc gtctctaagg ccaattgetce aagattcatt caacaattga aacgtctcac 300
atgattaaat catataaagt ttctaagtct tgtttgacaa gattttttta gattttcatc 360
taaattggat gaaactatca aacactaatt ttaaaaaata taagagaagc tccggagata 420
aaaggtcgte tatgttatta taagagtaaa gtegtctatt ctettegtec caacatatat 480
aattctaagc atgaattgct ttetttttgg acaaaaggag catgccacaa cacaagaatg 540
atgtcaccgt catgcttgga tccttttatg gtaaagcette accttctata atctaacaat 600
agagaaatca gggaaaaatc atgttttggt tgtttttatt tctaacctcc acaataactt 660
tggtttacca ttttttgttt gattttagtt ttagagaagc gtttataaca ggacctaaaa 720
tctttttteca gtacacagta caacgcagac gctcatacac gcacgcacac tcacctctat 780
gaacacacgt aagaaaaccc tacaccttga gcaccttcga aggactgagc cggtaaatat 840
agagattcte gaagtcacta ttagcgecte gttgtcaacyg ggaatgtege ttaccactta 900
aagcataacg ccgagaaatc ccgtaataaa tccagtaaaa tacgagcacce cgtgccaagt 960
tgaatatttg aacccgagtyg ggtagattcce accgcaaagg acctaaccag atcatttcgce 1020
aaacaggaac taaaatcggt agagagccca gacaaaagec tttectaaga gccactccag 1080
tggaagcccce tactttaggt ataaaatgca atactagtgg ggctcctaaa taaacttcta 1140
tttttcatgg ccttctaaaa ttcactccca aacccctage tatagaagtce tettatccat 1200
cctctaaata aaaatgggag tctattttat ttcaccagag ttgatcgtaa atttagtctce 1260
tcaaatttta taagttgagg gtagaggatg actggagttg ctctaaacgg acctatcttce 1320
aagtgacctc agtgagcccg tttaacggcg tcgacaagtt taatctaacg gacaccaacc 1380
agagaagaga accaccgcca gcgccgagece aagcgacgtt gacatcttgyg cgcggcacgg 1440
catctcectg gegtetggece cectcectegag acttceccgete cacctecccac cggtggeggt 1500
ttccaagtee gttecgecte ctetcacacg geacgaaacce gtgacgggca ccggcagcac 1560
ggggggattc ctttcccace gctecttece tttceecttee teteccegecyg ctataaatag 1620
ccagccceccat ccccagctte ttte 1644
<210> SEQ ID NO 10
<211> LENGTH: 2613
<212> TYPE: DNA
<213> ORGANISM: Andropogon gerardii
<400> SEQUENCE: 10
tctagttgtyg cgcgactgct gettactttg gagattacaa tatctttcta aaatgettceg 60
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attacttatt tataaaccgt ctctaaggcc aattgctcaa gattcattca acaattgaaa 120
cgtctcacat gattaaatca tataaagttt ctaagtcttg tttgacaaga tttttttaga 180
ttttcatcta aattggatga aactatcaaa cactaatttt aaaaaatata agagaagctce 240
cggagataaa aggtcgtcta tgttattata agagtaaagt cgtctattcet cttegtecca 300
acatatataa ttctaagcat gaattgcettt ctttttggac aaaaggagca tgccacaaca 360
caagaatgat gtcaccgtca tgcttggatce cttttatggt aaagcttcac cttctataat 420
ctaacaatag agaaatcagg gaaaaatcat gttttggttg tttttatttc taacctccac 480
aataactttg gtttaccatt ttttgtttga ttttagtttt agagaagcgt ttataacagg 540
acctaaaatc ttttttcagt acacagtaca acgcagacgce tcatacacgce acgcacacte 600
acctctatga acacacgtaa gaaaacccta caccttgage accttcgaag gactgagccg 660
gtaaatatag agattctcga agtcactatt agcgcctegt tgtcaacggg aatgtcgett 720
accacttaaa gcataacgcc gagaaatccce gtaataaatc cagtaaaata cgagcacccyg 780
tgccaagttyg aatatttgaa cccgagtggg tagattccac cgcaaaggac ctaaccagat 840
catttcgcaa acaggaacta aaatcggtag agagcccaga caaaagcctt tcctaagage 900
cactccagtyg gaagcccecta ctttaggtat aaaatgcaat actagtgggyg ctcctaaata 960

aacttctatt tttcatggcc ttctaaaatt cactcccaaa cccctagcta tagaagtctce 1020
ttatccatcc tctaaataaa aatgggagtc tattttattt caccagagtt gatcgtaaat 1080
ttagtctctc aaattttata agttgagggt agaggatgac tggagttgct ctaaacggac 1140
ctatcttcaa gtgacctcag tgagcccgtt taacggcegtc gacaagttta atctaacgga 1200
caccaaccag agaagagaac caccgccagce gecgagccaa gcgacgttga catcttggeg 1260
cggcacggca tctcectgge gtectggecce ctetcecgagac ttceccegectceca ccteccaccyg 1320
gtggcggttt ccaagtccgt tcegectect ctcacacggce acgaaaccgt gacgggcacce 1380
ggcagcacgg ggggattcct ttecccaccge tecttecctt teccttectce teececgecget 1440
ataaatagcc agccccatcce ccagettcett tcecccaacct catcttctet cgtgttgtte 1500
ggcacaaccc gatcgatcce caactccecte gtcecgtetcte ctegecgagece tcecgtecgatcece 1560
ccegettcaa ggtacggega tcegattatct tceecctcetete taccttcectet ctettatagg 1620
gcctgctage tetgttectg ttttteccatg getgcgaggt acaatagatc ggcgatccat 1680
ggttagggcc tgctagttgt gttecctgttt ttccatgget gcecgaggcaca atagatctga 1740
tggcgttatg atggttaact tgtcatactc ttgcgatcta tggtceccttt aggagtttag 1800
gacatctatt taatttcgga tagttcgaga tctgtgatcc atggttagta ccctaggcag 1860
tggggttaga tccgtgctgt tatggttcgt agatggattc tgattgctca gtaactggga 1920
atcctgggat ggttctaget ggttcgcaga taagatcgat ttcatgatat gctatatctt 1980
gtttggttge cgtggttccg ttaaatctgt ctgttatgat cttagtcttt gataaggttce 2040
ggtcgtgceta gctacgtcecct gtgcagcact taattgtcag gtcataattt ttagcatgece 2100
ttttttttat tggtttggtt ttgtctgact gggctgtaga tagtttcaat ctttgtctga 2160
ctgggctgta gatagtttca atctacctgt cggtttattt tattaaattt ggatctgtat 2220
gtgtgtcata tatcttcatc ttttagatat atcgataggt ttatatgttg ctgtcggttt 2280

tttactgttc ctttatgaga tatattcatg cttagataca tgaaacaacg tgctgttaca 2340
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gtttaatagt tcttgtttat ctaataaaca aataaggata ggtatatgct gcagttagtt 2400
ttactggtac tttttttgac atgaacctac ggcttaataa ttagtcttca tcaaataaaa 2460
agcatatttt ttaattattt cgatatactt gaatgatgtc atatgcagca tctgtgtgaa 2520
tttttggcce tgtcttcata tgctgtttat ttgtttggga ctgtttcttt ggttgataac 2580
tcatcctgtt gtttggtgat ccttttgcag gtg 2613
<210> SEQ ID NO 11

<211> LENGTH: 1472

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 11

tctagttgtyg cgcgactgct gettactttg gagattacaa tatctttcta aaatgettceg 60
attacttatt tataaaccgt ctctaaggcc aattgctcaa gattcattca acaattgaaa 120
cgtctcacat gattaaatca tataaagttt ctaagtcttg tttgacaaga tttttttaga 180
ttttcatcta aattggatga aactatcaaa cactaatttt aaaaaatata agagaagctce 240
cggagataaa aggtcgtcta tgttattata agagtaaagt cgtctattcet cttegtecca 300
acatatataa ttctaagcat gaattgcettt ctttttggac aaaaggagca tgccacaaca 360
caagaatgat gtcaccgtca tgcttggatce cttttatggt aaagcttcac cttctataat 420
ctaacaatag agaaatcagg gaaaaatcat gttttggttg tttttatttc taacctccac 480
aataactttg gtttaccatt ttttgtttga ttttagtttt agagaagcgt ttataacagg 540
acctaaaatc ttttttcagt acacagtaca acgcagacgce tcatacacgce acgcacacte 600
acctctatga acacacgtaa gaaaacccta caccttgage accttcgaag gactgagccg 660
gtaaatatag agattctcga agtcactatt agcgcctegt tgtcaacggg aatgtcgett 720
accacttaaa gcataacgcc gagaaatccce gtaataaatc cagtaaaata cgagcacccyg 780
tgccaagttyg aatatttgaa cccgagtggg tagattccac cgcaaaggac ctaaccagat 840
catttcgcaa acaggaacta aaatcggtag agagcccaga caaaagcctt tcctaagage 900
cactccagtyg gaagcccecta ctttaggtat aaaatgcaat actagtgggyg ctcctaaata 960

aacttctatt tttcatggcc ttctaaaatt cactcccaaa cccctagcta tagaagtctce 1020
ttatccatcc tctaaataaa aatgggagtc tattttattt caccagagtt gatcgtaaat 1080
ttagtctctc aaattttata agttgagggt agaggatgac tggagttgct ctaaacggac 1140
ctatcttcaa gtgacctcag tgagcccgtt taacggcegtc gacaagttta atctaacgga 1200
caccaaccag agaagagaac caccgccagce gecgagccaa gcgacgttga catcttggeg 1260
cggcacggca tctcectgge gtectggecce ctetcecgagac ttceccegectceca ccteccaccyg 1320
gtggcggttt ccaagtccgt tcegectect ctcacacggce acgaaaccgt gacgggcacce 1380
ggcagcacgg ggggattcct ttecccaccge tecttecctt teccttectce teececgecget 1440
ataaatagcc agccccatcce ccagettett te 1472
<210> SEQ ID NO 12

<211> LENGTH: 2255

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 12
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cacaagaatg atgtcaccgt catgcttgga tccttttatg gtaaagcttce accttctata 60
atctaacaat agagaaatca gggaaaaatc atgttttggt tgtttttatt tctaacctce 120
acaataactt tggtttacca ttttttgttt gattttagtt ttagagaagc gtttataaca 180
ggacctaaaa tcttttttca gtacacagta caacgcagac gctcatacac gcacgcacac 240
tcacctctat gaacacacgt aagaaaaccce tacaccttga gcaccttcega aggactgage 300
cggtaaatat agagattctc gaagtcacta ttagcgcecte gttgtcaacyg ggaatgtcge 360
ttaccactta aagcataacg ccgagaaatc ccgtaataaa tccagtaaaa tacgagcacce 420
cgtgecaagt tgaatatttg aacccgagtg ggtagattece accgcaaagyg acctaaccag 480
atcatttcge aaacaggaac taaaatcggt agagagccca gacaaaagcec tttectaaga 540
gecactcecayg tggaagcccee tactttaggt ataaaatgca atactagtgg ggctcectaaa 600
taaacttcta tttttcatgg ccttctaaaa ttcactccca aacccctage tatagaagte 660
tcttatccat cctctaaata aaaatgggag tctattttat ttcaccagag ttgatcgtaa 720
atttagtcte tcaaatttta taagttgagg gtagaggatg actggagttyg ctctaaacgg 780
acctatctte aagtgacctc agtgageccg tttaacggeg tcegacaagtt taatctaacg 840
gacaccaacc agagaagaga accaccgcca gcgcecgagece aagcgacgtt gacatcttgg 900
cgeggeacgg catcteectg gegtcetggece cectetegag acttecgete caccteccac 960

cggtggeggt ttccaagtcec gtteccgecte ctetcacacg gcacgaaacce gtgacgggca 1020
ccggcagcac ggggggatte ctttceccacce gctecttece tttceeccttee teteccecegecyg 1080
ctataaatag ccagccccat ccccagectte tttecccaac ctcatcttet ctegtgttgt 1140
tcggcacaac ccgatcgatce cccaactcce tcegtegtete tectegegag cctegtegat 1200
cceccgette aaggtacgge gatcgattat ctteccctete tcectaccttet ctetcttata 1260
gggcctgeta getetgttee tgttttteca tggctgcgag gtacaataga tcggcgatcce 1320
atggttaggg cctgctagtt gtgttcectgt ttttccatgg ctgcgaggca caatagatct 1380
gatggcgtta tgatggttaa cttgtcatac tcttgcgatc tatggtccct ttaggagttt 1440
aggacatcta tttaatttcg gatagttcga gatctgtgat ccatggttag taccctaggce 1500
agtggggtta gatccgtgcet gttatggttc gtagatggat tctgattgct cagtaactgg 1560
gaatcctggg atggttctag ctggttcecgca gataagatcg atttcatgat atgctatatce 1620
ttgtttggtt geccgtggtte cgttaaatct gtectgttatg atcttagtet ttgataaggt 1680
tcggtegtge tagctacgte ctgtgcagca cttaattgtc aggtcataat ttttagcatg 1740
cctttttttt attggtttgg ttttgtctga ctgggctgta gatagtttca atctttgtcet 1800
gactgggctg tagatagttt caatctacct gtcggtttat tttattaaat ttggatctgt 1860
atgtgtgtca tatatcttca tcecttttagat atatcgatag gtttatatgt tgctgtcggt 1920
tttttactgt tcctttatga gatatattca tgcttagata catgaaacaa cgtgctgtta 1980
cagtttaata gttcttgttt atctaataaa caaataagga taggtatatg ctgcagttag 2040
ttttactggt actttttttg acatgaacct acggcttaat aattagtctt catcaaataa 2100
aaagcatatt ttttaattat ttcgatatac ttgaatgatg tcatatgcag catctgtgtg 2160
aatttttggce cctgtcttca tatgetgttt atttgtttgg gactgtttcet ttggttgata 2220

actcatcctg ttgtttggtg atccttttge aggtg 2255
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<210> SEQ ID NO 13

<211> LENGTH: 1114

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 13

cacaagaatyg atgtcaccgt catgettgga tccttttatg gtaaagette accttctata
atctaacaat agagaaatca gggaaaaatc atgttttggt tgtttttatt tctaacctcce
acaataactt tggtttacca ttttttgttt gattttagtt ttagagaagc gtttataaca
ggacctaaaa tcttttttca gtacacagta caacgcagac gctcatacac gcacgcacac
tcacctctat gaacacacgt aagaaaaccce tacaccttga gcaccttega aggactgage
cggtaaatat agagattcte gaagtcacta ttagegecte gttgtcaacg ggaatgtege
ttaccactta aagcataacg ccgagaaatc ccgtaataaa tccagtaaaa tacgagcacce
cgtgccaagt tgaatatttg aacccgagtyg ggtagattec accgcaaagg acctaaccag
atcatttcge aaacaggaac taaaatcggt agagagecca gacaaaagcec tttcectaaga
gecactccag tggaagecce tactttaggt ataaaatgca atactagtgg ggetectaaa
taaacttcta tttttcatgg ccttctaaaa ttcacteccca aacccctage tatagaagte
tcttatccat cctctaaata aaaatgggag tctattttat ttcaccagag ttgatcgtaa
atttagtcte tcaaatttta taagttgagg gtagaggatg actggagttg ctctaaacgg
acctatctte aagtgaccte agtgagecceg tttaacggeg tegacaagtt taatctaacg
gacaccaacc agagaagaga accaccgcca gcgccgagee aagcgacgtt gacatcttgg
cgeggcacgyg catcteectg gegtetggee cectetegag acttceegete caccteccac
cggtggeggt ttecaagtee gttecgecte ctetcacacg gecacgaaace gtgacgggca
ceggecageac ggggggatte cttteccace getectteee tttecettee tcetecegecg
ctataaatag ccagccccat ccccagette ttte

<210> SEQ ID NO 14

<211> LENGTH: 1912

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 14

gtcaacggga atgtcgetta ccacttaaag cataacgccg agaaatcccg taataaatcc
agtaaaatac gagcacccgt gecaagttga atatttgaac cegagtgggt agattccacce
gcaaaggacce taaccagatc atttcgcaaa caggaactaa aatcggtaga gagcccagac
aaaagccttt cctaagagece actccagtgg aagcccctac tttaggtata aaatgcaata
ctagtgggge tcctaaataa acttctattt ttecatggect tctaaaatte actcccaaac
ccctagetat agaagtctet tatccatect ctaaataaaa atgggagtcet attttattte
accagagttg atcgtaaatt tagtctctca aattttataa gttgagggta gaggatgact
ggagttgcte taaacggacc tatcttcaag tgacctcagt gagccegttt aacggegteg
acaagtttaa tctaacggac accaaccaga gaagagaacc accgccageg ccgagccaag
cgacgttgac atcttggege ggcacggeat ctecetggeg tetggecece tcetegagact

tcegetecac cteccacegg tggeggttte caagteegtt cegectecte tcacacggca

60
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cgaaaccgtg acgggcaccg gcagcacggg gggattccett teccaccget cctteccttt 720
cecttectet cccgecgeta taaatageca gecccatcee cagettettt ccccaaccte 780
atcttetete gtgttgtteg gecacaacceg atcgatcceee aactcccteg tegtetetee 840
tcgegagect cgtegatcce ccgcttcaag gtacggcgat cgattatcett ccctetcetet 900
accttctete tecttataggg cctgctaget ctgtteetgt ttttecatgg ctgcgaggta 960

caatagatcg gcgatccatg gttagggcct gctagttgtg ttcecctgtttt tecatggetg 1020
cgaggcacaa tagatctgat ggcgttatga tggttaactt gtcatactct tgcgatctat 1080
ggtceccttta ggagtttagg acatctattt aatttcggat agttcgagat ctgtgatcca 1140
tggttagtac cctaggcagt ggggttagat ccgtgctgtt atggttcgta gatggattct 1200
gattgctcag taactgggaa tcctgggatg gttctagctg gttcgcagat aagatcgatt 1260
tcatgatatg ctatatcttg tttggttgce gtggttcecegt taaatctgte tgttatgatce 1320
ttagtctttg ataaggttcg gtecgtgctag ctacgtectg tgcagcactt aattgtcagg 1380
tcataatttt tagcatgcct tttttttatt ggtttggttt tgtctgactg ggctgtagat 1440
agtttcaatc tttgtctgac tgggctgtag atagtttcaa tctacctgte ggtttatttt 1500
attaaatttg gatctgtatg tgtgtcatat atcttcatct tttagatata tcgataggtt 1560
tatatgttgc tgtcggtttt ttactgttce tttatgagat atattcatgce ttagatacat 1620
gaaacaacgt gctgttacag tttaatagtt cttgtttatc taataaacaa ataaggatag 1680
gtatatgctg cagttagttt tactggtact ttttttgaca tgaacctacg gcttaataat 1740
tagtcttcat caaataaaaa gcatattttt taattatttc gatatacttg aatgatgtca 1800
tatgcagcat ctgtgtgaat ttttggccct gtcttcatat getgtttatt tgtttgggac 1860
tgtttetttg gttgataact catcctgttg tttggtgatce cttttgcagg tg 1912
<210> SEQ ID NO 15

<211> LENGTH: 771

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 15

gtcaacggga atgtcgetta ccacttaaag cataacgccg agaaatcccg taataaatcc 60
agtaaaatac gagcacccgt gecaagttga atatttgaac cegagtgggt agattccacce 120
gcaaaggacce taaccagatc atttcgcaaa caggaactaa aatcggtaga gagcccagac 180
aaaagccttt cctaagagece actccagtgg aagcccctac tttaggtata aaatgcaata 240
ctagtgggge tcctaaataa acttctattt ttecatggect tctaaaatte actcccaaac 300
ccctagetat agaagtctet tatccatect ctaaataaaa atgggagtcet attttattte 360
accagagttg atcgtaaatt tagtctctca aattttataa gttgagggta gaggatgact 420
ggagttgcte taaacggacc tatcttcaag tgacctcagt gagccegttt aacggegteg 480
acaagtttaa tctaacggac accaaccaga gaagagaacc accgccageg ccgagccaag 540
cgacgttgac atcttggege ggcacggeat ctecetggeg tetggecece tcetegagact 600
tcegetecac cteccacegg tggeggttte caagteegtt cegectecte tcacacggca 660
cgaaaccgtyg acgggcaccg gcagcacggg gggattectt teccaccget cctteccttt 720

cecttectet ccegecgeta taaatageca gecccatccece cagettettt ¢ 771
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<210> SEQ ID NO 16

<211> LENGTH: 1623

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 16

cactcccaaa cccctageta tagaagtete ttatccatec tctaaataaa aatgggagte
tattttattt caccagagtt gatcgtaaat ttagtctctce aaattttata agttgagggt
agaggatgac tggagttgct ctaaacggac ctatcttcaa gtgacctcag tgagccegtt
taacggcgte gacaagttta atctaacgga caccaaccag agaagagaac caccgccage
gecgagecaa gegacgttga catcttggeg cggcacggea tctecctgge gtetggecec
ctctegagac ttecgeteca ccteccaceg gtggeggttt ccaagtcegt tceegectect
ctcacacgge acgaaaccgt gacgggcace ggcagcacgg ggggattect tteccaccge
tccttecctt teecttecte teccgecget ataaatagec agccccatce ccagettett
tccccaacct catcttetet cgtgttgtte ggcacaacce gategatcce caactcccte
gtegtetete ctegegagee tegtcgatee cccegettcaa ggtacggega tcgattatet
tcecctetete taccttetet ctettatagg gectgetage tetgtteetg tttttecatg
getgegaggt acaatagatc ggcgatccat ggttagggece tgctagttgt gtteetgttt
ttccatgget gegaggcaca atagatctga tggegttatg atggttaact tgtcatacte
ttgcgatcta tggtcecttt aggagtttag gacatctatt taatttegga tagttcgaga
tctgtgatce atggttagta cectaggeag tggggttaga teegtgetgt tatggttegt
agatggattc tgattgctca gtaactggga atcctgggat ggttctaget ggttegcaga
taagatcgat ttcatgatat gctatatett gtttggttge cgtggttecg ttaaatctgt
ctgttatgat cttagtcttt gataaggtte ggtegtgcta getacgtect gtgcagcact
taattgtcag gtcataattt ttagcatgce ttttttttat tggtttggtt ttgtctgact
gggctgtaga tagtttcaat ctttgtctga ctgggctgta gatagtttca atctacctgt
cggtttattt tattaaattt ggatctgtat gtgtgtcata tatcttcatc ttttagatat
atcgataggt ttatatgttg ctgtecggttt tttactgtte ctttatgaga tatattcatg
cttagataca tgaaacaacg tgctgttaca gtttaatagt tettgtttat ctaataaaca
aataaggata ggtatatgct gcagttagtt ttactggtac tttttttgac atgaacctac
ggcttaataa ttagtcttca tcaaataaaa agcatatttt ttaattattt cgatatactt
gaatgatgtc atatgcagca tctgtgtgaa tttttggecce tgtcttcata tgetgtttat
ttgtttggga ctgtttettt ggttgataac tcatectgtt gtttggtgat ccttttgcag
gtg

<210> SEQ ID NO 17

<211> LENGTH: 482

<212> TYPE: DNA

<213> ORGANISM: Andropogon gerardii

<400> SEQUENCE: 17

cactcccaaa cccctageta tagaagtete ttatccatec tctaaataaa aatgggagte

tattttattt caccagagtt gatcgtaaat ttagtctctce aaattttata agttgagggt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1623

60

120
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agaggatgac tggagttgct ctaaacggac ctatcttcaa gtgacctcag tgagccegtt 180
taacggcgte gacaagttta atctaacgga caccaaccag agaagagaac caccgccagce 240
geegagecaa gcegacgttga catcttggeg cggcacggea tctccctgge gtetggecee 300
ctctegagac ttcegeteca ccteccaceg gtggeggttt ccaagtceegt tccgectect 360
ctcacacgge acgaaaccgt gacgggcacce ggcagcacgyg ggggattect ttcccaccge 420
tcettecctt tcccttecte tecccgecget ataaatagec agecccatce ccagettett 480
tc 482
<210> SEQ ID NO 18
<211> LENGTH: 3483
<212> TYPE: DNA
<213> ORGANISM: Saccharum ravennae
<400> SEQUENCE: 18
gtggccaget tttgttctag ttcaacggcce ccggecttece gggcacctaa taccctaatt 60
aatctattgce agctaacctc aaaagaaatg catttgcagt tgtctgtccce aatcaatcta 120
ctagcagact tacattatag atggaggaaa ttaaattcag cctttgacgt ggatgcaaca 180
actgcactgce acaggatacc atcttagecg ttgtgtcaaa gtttgctttyg ctaaacgttt 240
tgagaaaacc agctttgacc aacgcgagat gagcgcctta cgtttggcac aatgtaatgt 300
aatccggcac ggcaagttag actctgtagt gttagccgge ctetttacgt ttggcatagt 360
ttaattgaat ccggcatggc aagttagacc gtagtgtgag ccggccaacyg caagttatta 420
tgacatatgt ataagagcaa gtgtattgtc acgtgatatt tatgttgaga tgaagaagag 480
aaaataaaca gcctgcaaat ttatagcgag tgatagatgg gcacaaggcet tcctatttet 540
taaatcagac tttgtaagaa caaaaaaagg acttataaga gaatgggata aaccatatat 600
caatggtgta gtatgttagt atgcattaag atctgactat tatatgagtg agttgttaaa 660
ttcattttag gtgacatggce ccggttaaat tattagccat accctaacag ctctaaaaaa 720
gatatattcg ttgaggcact tttatgcaac cacatagtca acttgaatgc cgcttgagtg 780
cgttctcaag ttttttttet tgcaaattac gcttttttaa gaaagtataa tttggatcgt 840
gcgatttttt ttectctaggt gtgcgtgact gtgtgagtaa caattttgga tctcagaaag 900
gtaataaaag aataatactg ctgcctactt tgaggattac aatatctttc tctaaaatgt 960

tttggtttgt tatttaaacc gtctttaagg ccaattgctc aagattcatt caacaattga 1020
aacgtctcac atgattaaat catataaggt tgctaaggtc ttgtttgaca aggttttttt 1080
tgtggaaatt tcatctaaat ttttgagtga aactatcaaa tactaattta aaaaaggcaa 1140
attttgctgg aggacactgc agaaacgtgt aattggccgg cacaaaccgc caaacggaga 1200
atttgcccag taccattata aattcatgat aaattcatgg ttgtttgcca gtggggctag 1260
ggttecctege gtatggtgcg gaatgtggtt tggttcgacc aactcgaact caatccgatc 1320
caaaggggca tcaatagtca ttttagaaag tttctctetce ccgagcagtg gaaatgatta 1380
ttctatttgg cgcgatgtecc accggcaaac aaccacgaat ttgtaatggt actaggcaaa 1440
ttecteegttt ggcggtgtgt gecggccaat tacacgtttt tgcggtgtece tecgacaaaa 1500
tttgcctttt aaaaacaatt ttataagaga agctccggag ataaaaggcc gtcaatgtta 1560

caagagtgaa gtcgtctact ccctccatce caaaaaatgt aattctaagt atgagttgta 1620
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ttattatttt tggacaaaag gagtatacca caagaatgat atcatcgtca tgcttagatc 1680
ctttttagta aagcttgagc ttctctaaaa gtagagaaat tagaaaaaaa tcacgttttt 1740
gtggtcttga tttctagcecct ccacaaaatc tttggtttta cattttttgt ttgattttgg 1800
tttcagaagt ccttatttat atgtgctagt ttggcagcac ttaaaatcgt tagagagagc 1860
ctaaacaaaa gccttttcaa aacgaccttg agccagattg gttgatggcce aaaatttgat 1920
tgtcaaaact taggcaagcc aagattttag cagctatttg gtttggtacc aaaatttgcce 1980
aatgatctgt tcttttgcct tttcaaccgg tttatcagecc gtacttcage ttattctcecte 2040
tcacagaaca ctattgaatc agccgaaaag ccaccgcaga acaggaccag tatctcacaa 2100
atggcatgcce aaatatactc accgtcagtg agcccgttta acggcgtcga caagtctaac 2160
ggccaccaac cagcgaacca ccagcegtcaa gectagecaag cgaagcagac ggcecgagacyg 2220
ttgacacctt ggcgcgggca tcectcectcetgge ccectcectega gagtteccget ccacctecac 2280
tggtggeggt ttccaagtcc gttceccgecte ctgcectectece tcacacggca cgaaaccgte 2340
acggcaccgg cagcacgggg gattccttte ccaccgetece ttcecectttee cttectegece 2400
cgecgtttta aatagccage cccatcccca gcttetetece cecgtacggeg atcatcctece 2460
ctttctectac cttcectcecttet ctagactagg tcggcgatcce atggttaggg cctgctagtt 2520
ctgttcetgt tttteccgtgg ctgcgaggta caatagatct gatggcgtta tgatggttaa 2580
cttgtcatac tcctgcggtyg tgcggtctat agtgctttta ggacatcaat ttgacctggce 2640
tcgttcgaga tcggcgatcece atggttagga ccctaggegg tggagtcggg ttagatccegce 2700
gctgtttgtyg ttagtagatg gatgcgacct ttacttcaga cacgttctga ttgttaactt 2760
gtcagcacct gggagtcctg ggatggttcect agcectggtteg cagatgagat cgatttcatg 2820
atctgctgta tecttgttteg ttaggttcct tttaatctat ccgtggtatt atgctaacct 2880
atgatatggt tcgatcgtgc tagctacgtc ctgtgtcata atttttagca tgcccttttt 2940
tgtttggttt tgtctgattg ggctgtagat cagagtatac tgtttcaaac tacctactgg 3000
atatatttat taaatttgaa tctgtatgtg tgtcacatat atcttcataa ttaaaatgga 3060
tggaaagata tatggatagg tacatgtgtt gctgtgggtt ttactggtac tttgttagat 3120
atacatgctt agatacatga agcaacatga tgttacagtt caataattct tgtttaccta 3180
ataaacaaat aaggataggt gtatgttgct gtgggttttg ctggtacttt gttagatata 3240
tatgcttaga tatatgaagc aacatcctgce tacggtttaa taattattgt ttatatctaa 3300
tagacaagcc tgctttttaa ttattttgat atacttggat gatggcatac agcagctatg 3360
tgtggatttt taaataccca gcatcatgag catgcatgac cctgccttag tatgetgttt 3420
atttgcttga gacttctttt tttgttggta ctcacctttt gtagtttggt gactcttctg 3480
cag 3483
<210> SEQ ID NO 19

<211> LENGTH: 2536

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 19

gtggccaget tttgttctag ttcaacggcce ccggecttece gggcacctaa taccctaatt 60

aatctattge agctaaccte aaaagaaatg catttgecagt tgtetgtece aatcaatcta 120
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ctagcagact tacattatag atggaggaaa ttaaattcag cctttgacgt ggatgcaaca 180
actgcactgce acaggatacc atcttagecg ttgtgtcaaa gtttgctttyg ctaaacgttt 240
tgagaaaacc agctttgacc aacgcgagat gagcgcctta cgtttggcac aatgtaatgt 300
aatccggcac ggcaagttag actctgtagt gttagccgge ctetttacgt ttggcatagt 360
ttaattgaat ccggcatggc aagttagacc gtagtgtgag ccggccaacyg caagttatta 420
tgacatatgt ataagagcaa gtgtattgtc acgtgatatt tatgttgaga tgaagaagag 480
aaaataaaca gcctgcaaat ttatagcgag tgatagatgg gcacaaggcet tcctatttet 540
taaatcagac tttgtaagaa caaaaaaagg acttataaga gaatgggata aaccatatat 600
caatggtgta gtatgttagt atgcattaag atctgactat tatatgagtg agttgttaaa 660
ttcattttag gtgacatggce ccggttaaat tattagccat accctaacag ctctaaaaaa 720
gatatattcg ttgaggcact tttatgcaac cacatagtca acttgaatgc cgcttgagtg 780
cgttctcaag ttttttttet tgcaaattac gcttttttaa gaaagtataa tttggatcgt 840
gcgatttttt ttectctaggt gtgcgtgact gtgtgagtaa caattttgga tctcagaaag 900
gtaataaaag aataatactg ctgcctactt tgaggattac aatatctttc tctaaaatgt 960

tttggtttgt tatttaaacc gtctttaagg ccaattgctc aagattcatt caacaattga 1020
aacgtctcac atgattaaat catataaggt tgctaaggtc ttgtttgaca aggttttttt 1080
tgtggaaatt tcatctaaat ttttgagtga aactatcaaa tactaattta aaaaaggcaa 1140
attttgctgg aggacactgc agaaacgtgt aattggccgg cacaaaccgc caaacggaga 1200
atttgcccag taccattata aattcatgat aaattcatgg ttgtttgcca gtggggctag 1260
ggttecctege gtatggtgcg gaatgtggtt tggttcgacc aactcgaact caatccgatc 1320
caaaggggca tcaatagtca ttttagaaag tttctctetce ccgagcagtg gaaatgatta 1380
ttctatttgg cgcgatgtecc accggcaaac aaccacgaat ttgtaatggt actaggcaaa 1440
ttecteegttt ggcggtgtgt gecggccaat tacacgtttt tgcggtgtece tecgacaaaa 1500
tttgcctttt aaaaacaatt ttataagaga agctccggag ataaaaggcc gtcaatgtta 1560
caagagtgaa gtcgtctact ccctccatce caaaaaatgt aattctaagt atgagttgta 1620
ttattatttt tggacaaaag gagtatacca caagaatgat atcatcgtca tgcttagatc 1680
ctttttagta aagcttgagc ttctctaaaa gtagagaaat tagaaaaaaa tcacgttttt 1740
gtggtcttga tttctagcecct ccacaaaatc tttggtttta cattttttgt ttgattttgg 1800
tttcagaagt ccttatttat atgtgctagt ttggcagcac ttaaaatcgt tagagagagc 1860
ctaaacaaaa gccttttcaa aacgaccttg agccagattg gttgatggcce aaaatttgat 1920
tgtcaaaact taggcaagcc aagattttag cagctatttg gtttggtacc aaaatttgcce 1980
aatgatctgt tcttttgcct tttcaaccgg tttatcagecc gtacttcage ttattctcecte 2040
tcacagaaca ctattgaatc agccgaaaag ccaccgcaga acaggaccag tatctcacaa 2100
atggcatgcce aaatatactc accgtcagtg agcccgttta acggcgtcga caagtctaac 2160
ggccaccaac cagcgaacca ccagcegtcaa gectagecaag cgaagcagac ggcecgagacyg 2220
ttgacacctt ggcgcgggca tcectcectcetgge ccectcectega gagtteccget ccacctecac 2280
tggtggeggt ttccaagtcc gttceccgecte ctgcectectece tcacacggca cgaaaccgte 2340

acggcaccgg cagcacgggg gattccttte ccaccgetece ttcecectttee cttectegece 2400
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cgeccgtttta aatagccage cccatcccca gcttetetece ccaacctcag cttetcetegt 2460
tgttcggage gcacacacaa cccgatccce aatcccecteg tetcetecteg cgagectegt 2520
cgatcccececge ttcaag 2536
<210> SEQ ID NO 20

<211> LENGTH: 94

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 20

aacctcaget tctetegttg ttceggagege acacacaacce cgatccccaa tccectegte 60
tctectegeg agectegteg atcccegett caag 94
<210> SEQ ID NO 21

<211> LENGTH: 1041

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 21

gtacggcgat catcctccct ttctctacct tetettetet agactaggtce ggegatccat 60
ggttagggee tgctagttet gttectgttt ttceegtgget gegaggtaca atagatctga 120
tggcgttatg atggttaact tgtcatactc ctgcggtgtg cggtctatag tgcttttagg 180
acatcaattt gacctggctc gttcgagatc ggcgatccat ggttaggacce ctaggeggtyg 240
gagtcgggtt agatccgege tgtttgtgtt agtagatgga tgcgaccttt acttcagaca 300
cgttetgatt gttaacttgt cagcacctgg gagtcctggyg atggttctag ctggttegea 360
gatgagatcg atttcatgat ctgctgtatc ttgtttcgtt aggttccttt taatctatcce 420
gtggtattat gctaacctat gatatggttc gatcgtgcta gctacgtect gtgtcataat 480
ttttagcatg cccttttttg tttggttttg tctgattggg ctgtagatca gagtatactg 540
tttcaaacta cctactggat atatttatta aatttgaatc tgtatgtgtg tcacatatat 600
cttcataatt aaaatggatg gaaagatata tggataggta catgtgttge tgtgggtttt 660
actggtactt tgttagatat acatgcttag atacatgaag caacatgatg ttacagttca 720
ataattcttg tttacctaat aaacaaataa ggataggtgt atgttgctgt gggttttgcet 780
ggtactttgt tagatatata tgcttagata tatgaagcaa catcctgcta cggtttaata 840
attattgttt atatctaata gacaagcctg ctttttaatt attttgatat acttggatga 900
tggcatacag cagctatgtg tggattttta aatacccage atcatgagca tgcatgacce 960

tgccttagta tgctgtttat ttgcttgaga cttetttttt tgttggtact caccttttgt 1020
agtttggtga ctcttctgca g 1041
<210> SEQ ID NO 22

<211> LENGTH: 3152

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 22

gtataagagc aagtgtattg tcacgtgata tttatgttga gatgaagaag agaaaataaa 60

cagcctgcaa atttatageg agtgatagat gggcacaagg cttectattt cttaaatcag 120

actttgtaag aacaaaaaaa ggacttataa gagaatggga taaaccatat atcaatggtg 180



US 2012/0246763 Al Sep. 27,2012
67

-continued
tagtatgtta gtatgcatta agatctgact attatatgag tgagttgtta aattcatttt 240
aggtgacatg gcccggttaa attattagec ataccctaac agctctaaaa aagatatatt 300
cgttgaggca cttttatgca accacatagt caacttgaat gccgettgag tgcgttctca 360
agtttttttt cttgcaaatt acgctttttt aagaaagtat aatttggatc gtgcgatttt 420
ttttetcectag gtgtgegtga ctgtgtgagt aacaattttyg gatctcagaa aggtaataaa 480
agaataatac tgctgcctac tttgaggatt acaatatctt tctctaaaat gttttggttt 540
gttatttaaa ccgtctttaa ggccaattgce tcaagattca ttcaacaatt gaaacgtctce 600
acatgattaa atcatataag gttgctaagg tcttgtttga caaggttttt tttgtggaaa 660
tttcatctaa atttttgagt gaaactatca aatactaatt taaaaaaggc aaattttgct 720
ggaggacact gcagaaacgt gtaattggcc ggcacaaacc gccaaacgga gaatttgecce 780
agtaccatta taaattcatg ataaattcat ggttgtttge cagtgggget agggttecte 840
gegtatggtyg cggaatgtgg tttggttcga ccaactcgaa ctcaatccga tccaaagggyg 900
catcaatagt cattttagaa agtttctctc tcccgagcag tggaaatgat tattctattt 960

ggcgcgatgt ccaccggcaa acaaccacga atttgtaatg gtactaggca aattctcecegt 1020
ttggcggtgt gtgccggeca attacacgtt tttgcggtgt cctcecgacaa aatttgectt 1080
ttaaaaacaa ttttataaga gaagctccgg agataaaagg ccgtcaatgt tacaagagtg 1140
aagtcgtcta ctccectcecat cccaaaaaat gtaattctaa gtatgagttg tattattatt 1200
tttggacaaa aggagtatac cacaagaatg atatcatcgt catgcttaga tecctttttag 1260
taaagcttga gcttctctaa aagtagagaa attagaaaaa aatcacgttt ttgtggtcectt 1320
gatttctage ctccacaaaa tctttggttt tacatttttt gtttgatttt ggtttcagaa 1380
gtcecttattt atatgtgcta gtttggcagce acttaaaatc gttagagaga gcctaaacaa 1440
aagcctttte aaaacgacct tgagccagat tggttgatgg ccaaaatttg attgtcaaaa 1500
cttaggcaag ccaagatttt agcagctatt tggtttggta ccaaaatttg ccaatgatct 1560
gttcttttge cttttcaacc ggtttatcag ccgtacttca gettattcectce tctcacagaa 1620
cactattgaa tcagccgaaa agccaccgca gaacaggacce agtatctcac aaatggcatg 1680
ccaaatatac tcaccgtcag tgagcccgtt taacggcegtc gacaagtcta acggccacca 1740
accagcgaac caccagcgtc aagctageca agcgaagcag acggccgaga cgttgacace 1800
ttggcgeggg catctctetyg geccectete gagagttecg ctccacctee actggtggeg 1860
gtttccaagt ccgttcecgcee tcectgctect cctcacacgg cacgaaaccg tcacggcacce 1920
ggcagcacgg gggattcctt tcccaccget ccttececttt cecttecteg cecegecgttt 1980
taaatagcca gccccatcece cagcttetcet ccccaaccte agettcectcete gttgttegga 2040
gcgcacacac aacccgatce ccaatccect cgtcectectect cgecgagectce gtcegatceccce 2100
gcttcaaggt acggcgatca tcctceccecettt ctctacctte tettctectag actaggtegg 2160
cgatccatgg ttagggcctg ctagttectgt tcectgttttt cecgtggctge gaggtacaat 2220
agatctgatg gcgttatgat ggttaacttg tcatactect geggtgtgeg gtctatagtg 2280
cttttaggac atcaatttga cctggctcgt tcgagatcegg cgatccatgg ttaggaccct 2340
aggcggtgga gtcgggttag atccgcegetg tttgtgttag tagatggatg cgacctttac 2400

ttcagacacg ttctgattgt taacttgtca gcacctggga gtcctgggat ggttctaget 2460
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ggttcgcaga tgagatcgat ttcatgatct gectgtatctt gtttcecgttag gttectttta 2520
atctatcecgt ggtattatge taacctatga tatggttcga tcgtgctage tacgtcecctgt 2580
gtcataattt ttagcatgcc cttttttgtt tggttttgtc tgattgggct gtagatcaga 2640
gtatactgtt tcaaactacc tactggatat atttattaaa tttgaatctg tatgtgtgtce 2700
acatatatct tcataattaa aatggatgga aagatatatg gataggtaca tgtgttgctg 2760
tgggttttac tggtactttg ttagatatac atgcttagat acatgaagca acatgatgtt 2820
acagttcaat aattcttgtt tacctaataa acaaataagg ataggtgtat gttgctgtgg 2880
gttttgctgg tactttgtta gatatatatg cttagatata tgaagcaaca tcctgctacyg 2940
gtttaataat tattgtttat atctaataga caagcctgct ttttaattat tttgatatac 3000
ttggatgatg gcatacagca gctatgtgtg gatttttaaa tacccagcat catgagcatg 3060
catgaccctg ccttagtatg ctgtttattt gcttgagact tetttttttg ttggtactca 3120
ccttttgtag tttggtgact cttctgcagg tg 3152
<210> SEQ ID NO 23

<211> LENGTH: 2014

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 23

gtataagagc aagtgtattg tcacgtgata tttatgttga gatgaagaag agaaaataaa 60
cagcctgcaa atttatagcg agtgatagat gggcacaagyg cttectattt cttaaatcag 120
actttgtaag aacaaaaaaa ggacttataa gagaatggga taaaccatat atcaatggtg 180
tagtatgtta gtatgcatta agatctgact attatatgag tgagttgtta aattcatttt 240
aggtgacatg gcccggttaa attattagec ataccctaac agctctaaaa aagatatatt 300
cgttgaggca cttttatgca accacatagt caacttgaat gccgettgag tgcgttctca 360
agtttttttt cttgcaaatt acgctttttt aagaaagtat aatttggatc gtgcgatttt 420
ttttetcectag gtgtgegtga ctgtgtgagt aacaattttyg gatctcagaa aggtaataaa 480
agaataatac tgctgcctac tttgaggatt acaatatctt tctctaaaat gttttggttt 540
gttatttaaa ccgtctttaa ggccaattgce tcaagattca ttcaacaatt gaaacgtctce 600
acatgattaa atcatataag gttgctaagg tcttgtttga caaggttttt tttgtggaaa 660
tttcatctaa atttttgagt gaaactatca aatactaatt taaaaaaggc aaattttgct 720
ggaggacact gcagaaacgt gtaattggcc ggcacaaacc gccaaacgga gaatttgecce 780
agtaccatta taaattcatg ataaattcat ggttgtttge cagtgggget agggttecte 840
gegtatggtyg cggaatgtgg tttggttcga ccaactcgaa ctcaatccga tccaaagggyg 900
catcaatagt cattttagaa agtttctctc tcccgagcag tggaaatgat tattctattt 960

ggcgcgatgt ccaccggcaa acaaccacga atttgtaatg gtactaggca aattctcecegt 1020
ttggcggtgt gtgccggeca attacacgtt tttgcggtgt cctcecgacaa aatttgectt 1080
ttaaaaacaa ttttataaga gaagctccgg agataaaagg ccgtcaatgt tacaagagtg 1140
aagtcgtcta ctccectcecat cccaaaaaat gtaattctaa gtatgagttg tattattatt 1200
tttggacaaa aggagtatac cacaagaatg atatcatcgt catgcttaga tecctttttag 1260

taaagcttga gcttctctaa aagtagagaa attagaaaaa aatcacgttt ttgtggtcectt 1320
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gatttctage ctccacaaaa tctttggttt tacatttttt gtttgatttt ggtttcagaa 1380
gtcecttattt atatgtgcta gtttggcagce acttaaaatc gttagagaga gcctaaacaa 1440
aagcctttte aaaacgacct tgagccagat tggttgatgg ccaaaatttg attgtcaaaa 1500
cttaggcaag ccaagatttt agcagctatt tggtttggta ccaaaatttg ccaatgatct 1560
gttcttttge cttttcaacc ggtttatcag ccgtacttca gettattcectce tctcacagaa 1620
cactattgaa tcagccgaaa agccaccgca gaacaggacce agtatctcac aaatggcatg 1680
ccaaatatac tcaccgtcag tgagcccgtt taacggcegtc gacaagtcta acggccacca 1740
accagcgaac caccagcgtc aagctageca agcgaagcag acggccgaga cgttgacace 1800
ttggcgeggg catctctetyg geccectete gagagttecg ctccacctee actggtggeg 1860
gtttccaagt ccgttcecgcee tcectgctect cctcacacgg cacgaaaccg tcacggcacce 1920
ggcagcacgg gggattcctt tcccaccget ccttececttt cecttecteg cecegecgttt 1980
taaatagcca gccccatcece cagcettetcet cceece 2014
<210> SEQ ID NO 24

<211> LENGTH: 1044

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 24

gtacggcgat catcctccct ttctctacct tetettetet agactaggtce ggegatccat 60
ggttagggee tgctagttet gttectgttt ttceegtgget gegaggtaca atagatctga 120
tggcgttatg atggttaact tgtcatactc ctgcggtgtg cggtctatag tgcttttagg 180
acatcaattt gacctggctc gttcgagatc ggcgatccat ggttaggacce ctaggeggtyg 240
gagtcgggtt agatccgege tgtttgtgtt agtagatgga tgcgaccttt acttcagaca 300
cgttetgatt gttaacttgt cagcacctgg gagtcctggyg atggttctag ctggttegea 360
gatgagatcg atttcatgat ctgctgtatc ttgtttcgtt aggttccttt taatctatcce 420
gtggtattat gctaacctat gatatggttc gatcgtgcta gctacgtect gtgtcataat 480
ttttagcatg cccttttttg tttggttttg tctgattggg ctgtagatca gagtatactg 540
tttcaaacta cctactggat atatttatta aatttgaatc tgtatgtgtg tcacatatat 600
cttcataatt aaaatggatg gaaagatata tggataggta catgtgttge tgtgggtttt 660
actggtactt tgttagatat acatgcttag atacatgaag caacatgatg ttacagttca 720
ataattcttg tttacctaat aaacaaataa ggataggtgt atgttgctgt gggttttgcet 780
ggtactttgt tagatatata tgcttagata tatgaagcaa catcctgcta cggtttaata 840
attattgttt atatctaata gacaagcctg ctttttaatt attttgatat acttggatga 900
tggcatacag cagctatgtg tggattttta aatacccage atcatgagca tgcatgacce 960

tgccttagta tgctgtttat ttgcttgaga cttetttttt tgttggtact caccttttgt 1020
agtttggtga ctcttctgca ggtg 1044
<210> SEQ ID NO 25

<211> LENGTH: 2663

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 25
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ctgctgecta ctttgaggat tacaatatct ttctctaaaa tgttttggtt tgttatttaa 60
accgtettta aggccaattg ctcaagattce attcaacaat tgaaacgtct cacatgatta 120
aatcatataa ggttgctaag gtcttgtttg acaaggtttt ttttgtggaa atttcatcta 180
aatttttgag tgaaactatc aaatactaat ttaaaaaagg caaattttgc tggaggacac 240
tgcagaaacg tgtaattggc cggcacaaac cgccaaacgg agaatttgec cagtaccatt 300
ataaattcat gataaattca tggttgtttg ccagtgggge tagggttect cgegtatggt 360
gecggaatgtyg gtttggtteg accaactcga actcaatccg atccaaaggg gcatcaatag 420
tcattttaga aagtttctct ctcccgagca gtggaaatga ttattctatt tggegegatg 480
tccaccggca aacaaccacg aatttgtaat ggtactagge aaattctecg tttggeggtg 540
tgtgececggee aattacacgt ttttgeggtg tectccgaca aaatttgect tttaaaaaca 600
attttataag agaagctccg gagataaaag gecgtcaatyg ttacaagagt gaagtcgtcet 660
actcectcca tcccaaaaaa tgtaattcta agtatgagtt gtattattat ttttggacaa 720
aaggagtata ccacaagaat gatatcatcg tcatgcttag atccttttta gtaaagettg 780
agcttectcta aaagtagaga aattagaaaa aaatcacgtt tttgtggtet tgatttctag 840
cctccacaaa atctttggtt ttacattttt tgtttgattt tggtttcaga agtccttatt 900
tatatgtgcet agtttggcag cacttaaaat cgttagagag agcctaaaca aaagectttt 960

caaaacgacc ttgagccaga ttggttgatg gccaaaattt gattgtcaaa acttaggcaa 1020
gccaagattt tagcagctat ttggtttggt accaaaattt gccaatgatc tgttcttttg 1080
ccttttcaac cggtttatca geccgtacttce agcttattet ctctcacaga acactattga 1140
atcagccgaa aagccaccgc agaacaggac cagtatctca caaatggcat gccaaatata 1200
ctcaccgtca gtgageccgt ttaacggegt cgacaagtet aacggccacce aaccagcgaa 1260
ccaccagcegt caagctagcc aagcgaagca gacggccgag acgttgacac cttggegegg 1320
gcatctctet ggcccectet cgagagttcecce gectccaccte cactggtgge ggtttcecaag 1380
tcegttecege ctectgetee tectcacacg geacgaaacce gtcacggcac cggcagcacyg 1440
ggggattccect ttecccaccge tectteectt teccttecte geccgecgtt ttaaatagece 1500
agccccatce ccagecttete tecccaacct cagettetet cgttgttcecgg agcgcacaca 1560
caacccgatce cccaatccecece tegtcetetcee tcecgegagect cgtcecgatcece cgcttcaagg 1620
tacggcgatc atcctccectt tetctacctt ctettcecteta gactaggteg gegatccatg 1680
gttagggcct gctagttctg ttectgtttt teccgtggctyg cgaggtacaa tagatctgat 1740
ggcgttatga tggttaactt gtcatactcc tgcggtgtge ggtctatagt gcttttagga 1800
catcaatttg acctggctcecg ttcgagatcg gcgatccatg gttaggacce taggcggtgg 1860
agtcgggtta gatccgcget gtttgtgtta gtagatggat gcgaccttta cttcagacac 1920
gttctgattyg ttaacttgtc agcacctggg agtcctggga tggttctage tggttcgcag 1980
atgagatcga tttcatgatc tgctgtatct tgtttcgtta ggttcecctttt aatctatccg 2040
tggtattatg ctaacctatg atatggttcg atcgtgctag ctacgtcctg tgtcataatt 2100
tttagcatgce ccttttttgt ttggttttgt ctgattgggc tgtagatcag agtatactgt 2160
ttcaaactac ctactggata tatttattaa atttgaatct gtatgtgtgt cacatatatc 2220

ttcataatta aaatggatgg aaagatatat ggataggtac atgtgttgct gtgggtttta 2280
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ctggtacttt gttagatata catgcttaga tacatgaagc aacatgatgt tacagttcaa 2340
taattcttgt ttacctaata aacaaataag gataggtgta tgttgctgtg ggttttgetg 2400
gtactttgtt agatatatat gcttagatat atgaagcaac atcctgctac ggtttaataa 2460
ttattgttta tatctaatag acaagcctgc tttttaatta ttttgatata cttggatgat 2520
ggcatacagc agctatgtgt ggatttttaa atacccagca tcatgagcat gcatgaccct 2580
gccttagtat getgtttatt tgcttgagac ttcettttttt gttggtactc accttttgta 2640
gtttggtgac tcttctgcag gtg 2663
<210> SEQ ID NO 26

<211> LENGTH: 1525

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 26

ctgctgecta ctttgaggat tacaatatct ttctctaaaa tgttttggtt tgttatttaa 60
accgtettta aggccaattg ctcaagattce attcaacaat tgaaacgtct cacatgatta 120
aatcatataa ggttgctaag gtcttgtttg acaaggtttt ttttgtggaa atttcatcta 180
aatttttgag tgaaactatc aaatactaat ttaaaaaagg caaattttgc tggaggacac 240
tgcagaaacg tgtaattggc cggcacaaac cgccaaacgg agaatttgec cagtaccatt 300
ataaattcat gataaattca tggttgtttg ccagtgggge tagggttect cgegtatggt 360
gecggaatgtyg gtttggtteg accaactcga actcaatccg atccaaaggg gcatcaatag 420
tcattttaga aagtttctct ctcccgagca gtggaaatga ttattctatt tggegegatg 480
tccaccggca aacaaccacg aatttgtaat ggtactagge aaattctecg tttggeggtg 540
tgtgececggee aattacacgt ttttgeggtg tectccgaca aaatttgect tttaaaaaca 600
attttataag agaagctccg gagataaaag gecgtcaatyg ttacaagagt gaagtcgtcet 660
actcectcca tcccaaaaaa tgtaattcta agtatgagtt gtattattat ttttggacaa 720
aaggagtata ccacaagaat gatatcatcg tcatgcttag atccttttta gtaaagettg 780
agcttectcta aaagtagaga aattagaaaa aaatcacgtt tttgtggtet tgatttctag 840
cctccacaaa atctttggtt ttacattttt tgtttgattt tggtttcaga agtccttatt 900
tatatgtgcet agtttggcag cacttaaaat cgttagagag agcctaaaca aaagectttt 960

caaaacgacc ttgagccaga ttggttgatg gccaaaattt gattgtcaaa acttaggcaa 1020
gccaagattt tagcagctat ttggtttggt accaaaattt gccaatgatc tgttcttttg 1080
ccttttcaac cggtttatca geccgtacttce agcttattet ctctcacaga acactattga 1140
atcagccgaa aagccaccgc agaacaggac cagtatctca caaatggcat gccaaatata 1200
ctcaccgtca gtgageccgt ttaacggegt cgacaagtet aacggccacce aaccagcgaa 1260
ccaccagcegt caagctagcc aagcgaagca gacggccgag acgttgacac cttggegegg 1320
gcatctctet ggcccectet cgagagttcecce gectccaccte cactggtgge ggtttcecaag 1380
tcegttecege ctectgetee tectcacacg geacgaaacce gtcacggcac cggcagcacyg 1440
ggggattccect ttecccaccge tectteectt teccttecte geccgecgtt ttaaatagece 1500

agccccatcece ccagettete teccee 1525

<210> SEQ ID NO 27
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<211> LENGTH: 2182
<212> TYPE: DNA
<213> ORGANISM: Saccharum ravennae
<400> SEQUENCE: 27
ccaccggcaa acaaccacga atttgtaatg gtactaggca aattctcegt ttggeggtgt 60
gtgccggeca attacacgtt tttgeggtgt cctcecgacaa aatttgectt ttaaaaacaa 120
ttttataaga gaagctccgg agataaaagg ccgtcaatgt tacaagagtyg aagtcgtcta 180
ctecectecat cccaaaaaat gtaattctaa gtatgagttyg tattattatt tttggacaaa 240
aggagtatac cacaagaatg atatcatcgt catgcttaga tcctttttag taaagcettga 300
gettetctaa aagtagagaa attagaaaaa aatcacgttt ttgtggtett gatttctage 360
ctccacaaaa tctttggttt tacatttttt gtttgatttt ggtttcagaa gtccttattt 420
atatgtgcta gtttggcagce acttaaaatc gttagagaga gcctaaacaa aagcctttte 480
aaaacgacct tgagccagat tggttgatgg ccaaaatttyg attgtcaaaa cttaggcaag 540
ccaagatttt agcagctatt tggtttggta ccaaaatttg ccaatgatct gttcttttgce 600
cttttcaace ggtttatcag ccgtacttca gettattcte tctcacagaa cactattgaa 660
tcagccgaaa agccaccgca gaacaggacce agtatctcac aaatggcatyg ccaaatatac 720
tcaccgtcag tgagccegtt taacggegtce gacaagtcta acggccacca accagcgaac 780
caccagcgte aagctagcca agcgaagcag acggccgaga cgttgacacce ttggegeggg 840
catctetetg geccectete gagagtteeg ctecacctee actggtggeyg gtttcecaagt 900
cegttecgee teoctgetect cctcacacgg cacgaaacceyg tcacggcacce ggcagcacgg 960

gggattcectt tcecccaccgcet ccttececettt cecttecteg cecgecegttt taaatagceca 1020
gcceccateee cagettcectcet ccccaaccte agcettectcete gttgttegga gcgcacacac 1080
aacccgatcce ccaatccect cgtcectcetect cgecgagecte gtcgatccee gettcaaggt 1140
acggcgatca tcctecccttt ctectacctte tcettectetag actaggtcgg cgatccatgg 1200
ttagggcctg ctagttctgt tectgttttt ccgtggetge gaggtacaat agatctgatg 1260
gcgttatgat ggttaacttg tcatactecct geggtgtgeg gtctatagtg cttttaggac 1320
atcaatttga cctggctegt tcgagatcgg cgatccatgg ttaggaccct aggcggtgga 1380
gtcgggttag atccgecgetg tttgtgttag tagatggatg cgacctttac ttcagacacyg 1440
ttctgattgt taacttgtca gcacctggga gtcctgggat ggttctaget ggttcecgcaga 1500
tgagatcgat ttcatgatct gcectgtatctt gtttecgttag gttcectttta atctatcegt 1560
ggtattatgc taacctatga tatggttcga tcgtgctage tacgtcctgt gtcataattt 1620
ttagcatgcce cttttttgtt tggttttgte tgattgggct gtagatcaga gtatactgtt 1680
tcaaactacc tactggatat atttattaaa tttgaatctg tatgtgtgtc acatatatct 1740
tcataattaa aatggatgga aagatatatg gataggtaca tgtgttgctg tgggttttac 1800
tggtactttg ttagatatac atgcttagat acatgaagca acatgatgtt acagttcaat 1860
aattcttgtt tacctaataa acaaataagg ataggtgtat gttgctgtgg gttttgctgg 1920
tactttgtta gatatatatg cttagatata tgaagcaaca tcctgctacg gtttaataat 1980
tattgtttat atctaataga caagcctgct ttttaattat tttgatatac ttggatgatg 2040

gcatacagca gctatgtgtg gatttttaaa tacccagcat catgagcatg catgaccctg 2100
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ccttagtatg ctgtttattt gettgagact tctttttttg ttggtactca ccttttgtag 2160
tttggtgact cttctgcagg tg 2182
<210> SEQ ID NO 28

<211> LENGTH: 1044

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 28

ccaccggcaa acaaccacga atttgtaatg gtactaggca aattctcegt ttggeggtgt 60
gtgccggeca attacacgtt tttgeggtgt cctcecgacaa aatttgectt ttaaaaacaa 120
ttttataaga gaagctccgg agataaaagg ccgtcaatgt tacaagagtyg aagtcgtcta 180
ctecectecat cccaaaaaat gtaattctaa gtatgagttyg tattattatt tttggacaaa 240
aggagtatac cacaagaatg atatcatcgt catgcttaga tcctttttag taaagcettga 300
gettetctaa aagtagagaa attagaaaaa aatcacgttt ttgtggtett gatttctage 360
ctccacaaaa tctttggttt tacatttttt gtttgatttt ggtttcagaa gtccttattt 420
atatgtgcta gtttggcagce acttaaaatc gttagagaga gcctaaacaa aagcctttte 480
aaaacgacct tgagccagat tggttgatgg ccaaaatttyg attgtcaaaa cttaggcaag 540
ccaagatttt agcagctatt tggtttggta ccaaaatttg ccaatgatct gttcttttgce 600
cttttcaace ggtttatcag ccgtacttca gettattcte tctcacagaa cactattgaa 660
tcagccgaaa agccaccgca gaacaggacce agtatctcac aaatggcatyg ccaaatatac 720
tcaccgtcag tgagccegtt taacggegtce gacaagtcta acggccacca accagcgaac 780
caccagcgte aagctagcca agcgaagcag acggccgaga cgttgacacce ttggegeggg 840
catctetetg geccectete gagagtteeg ctecacctee actggtggeyg gtttcecaagt 900
cegttecgee teoctgetect cctcacacgg cacgaaacceyg tcacggcacce ggcagcacgg 960

gggattcectt tcecccaccgcet ccttececettt cecttecteg cecgecegttt taaatagceca 1020
gcceccateee cagettetet cceece 1044
<210> SEQ ID NO 29

<211> LENGTH: 1934

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 29

accacaagaa tgatatcatc gtcatgetta gatccttttt agtaaagett gagcttctet 60
aaaagtagag aaattagaaa aaaatcacgt ttttgtggte ttgatttcta gcctccacaa 120
aatctttggt tttacatttt ttgtttgatt ttggtttcag aagtccttat ttatatgtgce 180
tagtttggca gcacttaaaa tcgttagaga gagcctaaac aaaagccttt tcaaaacgac 240
cttgagccag attggttgat ggccaaaatt tgattgtcaa aacttaggca agccaagatt 300
ttagcagcta tttggtttgg taccaaaatt tgccaatgat ctgttctttt gecttttcaa 360
ceggtttate agcegtactt cagcttatte tetctcacag aacactattyg aatcagccga 420
aaagccaccg cagaacagga ccagtatctce acaaatggca tgccaaatat actcaccgte 480
agtgagcceg tttaacggceg tcgacaagtce taacggccac caaccagcga accaccagcg 540

tcaagctage caagcgaage agacggccga gacgttgaca cettggegeg ggcatctete 600
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tggcecccecte tcgagagttce cgctccacct ccactggtgg cggtttccaa gtceegttecg 660
cctectgete ctectcacac ggcacgaaac cgtcacggca ccggcagcac gggggattcce 720
tttceccaceg ctecttceect tteccctteet cgecccgeegt tttaaatage cagecccatce 780
cccagettet cteccccaacce tcagettcte tegttgtteg gagcgcacac acaacccgat 840
ccccaatcce ctegtectcete ctegecgagec tcegtcegatce cegettcaag gtacggegat 900
catcctcoect ttectctacct tcetettetet agactaggte ggcgatccat ggttagggec 960

tgctagttct gttectgttt ttececgtggct gcgaggtaca atagatctga tggcgttatg 1020
atggttaact tgtcatactc ctgcggtgtg cggtctatag tgcttttagg acatcaattt 1080
gacctggete gttecgagatce ggcgatccat ggttaggacce ctaggcggtg gagtcgggtt 1140
agatccgege tgtttgtgtt agtagatgga tgcgaccttt acttcagaca cgttctgatt 1200
gttaacttgt cagcacctgg gagtcctggg atggttctag ctggttcgca gatgagatcg 1260
atttcatgat ctgctgtatc ttgtttcgtt aggttccttt taatctatcc gtggtattat 1320
gctaacctat gatatggttc gatcgtgcta gctacgtcect gtgtcataat ttttagcatg 1380
ccettttttg tttggttttyg tetgattggg ctgtagatca gagtatactg tttcaaacta 1440
cctactggat atatttatta aatttgaatc tgtatgtgtg tcacatatat cttcataatt 1500
aaaatggatg gaaagatata tggataggta catgtgttgc tgtgggtttt actggtactt 1560
tgttagatat acatgcttag atacatgaag caacatgatg ttacagttca ataattcttg 1620
tttacctaat aaacaaataa ggataggtgt atgttgctgt gggttttgct ggtactttgt 1680
tagatatata tgcttagata tatgaagcaa catcctgcta cggtttaata attattgttt 1740
atatctaata gacaagcctg ctttttaatt attttgatat acttggatga tggcatacag 1800
cagctatgtg tggattttta aatacccagc atcatgagca tgcatgaccce tgccttagta 1860
tgctgtttat ttgcttgaga cttcectttttt tgttggtact caccttttgt agtttggtga 1920
ctecttetgeca ggtg 1934
<210> SEQ ID NO 30

<211> LENGTH: 796

<212> TYPE: DNA

<213> ORGANISM: Saccharum ravennae

<400> SEQUENCE: 30

accacaagaa tgatatcatc gtcatgetta gatccttttt agtaaagett gagcttctet 60
aaaagtagag aaattagaaa aaaatcacgt ttttgtggte ttgatttcta gcctccacaa 120
aatctttggt tttacatttt ttgtttgatt ttggtttcag aagtccttat ttatatgtgce 180
tagtttggca gcacttaaaa tcgttagaga gagcctaaac aaaagccttt tcaaaacgac 240
cttgagccag attggttgat ggccaaaatt tgattgtcaa aacttaggca agccaagatt 300
ttagcagcta tttggtttgg taccaaaatt tgccaatgat ctgttctttt gecttttcaa 360
ceggtttate agcegtactt cagcttatte tetctcacag aacactattyg aatcagccga 420
aaagccaccg cagaacagga ccagtatctce acaaatggca tgccaaatat actcaccgte 480
agtgagcceg tttaacggceg tcgacaagtce taacggccac caaccagcga accaccagcg 540
tcaagctage caagcgaagce agacggecga gacgttgaca ccttggegeg ggcatctete 600

tggcccecte tcgagagtte cgctccacct ccactggtgg cggtttccaa gteegtteceg 660
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cctectgete ctectcacac ggcacgaaac cgtcacggea cceggcagcac gggggattcee 720
tttcecaceg ctectteecct tteccocttect cgeccgeegt tttaaatage cagcecccate 780
cccagettet ctecee 796
<210> SEQ ID NO 31
<211> LENGTH: 1649
<212> TYPE: DNA
<213> ORGANISM: Saccharum ravennae
<400> SEQUENCE: 31
aggcaagcca agattttagc agctatttgg tttggtacca aaatttgcca atgatctgtt 60
cttttgcctt ttcaaccggt ttatcagecg tacttcaget tattctctet cacagaacac 120
tattgaatca gccgaaaagc caccgcagaa caggaccagt atctcacaaa tggcatgcca 180
aatatactca ccgtcagtga gcccgtttaa cggegtcgac aagtctaacyg gccaccaacce 240
agcgaaccac cagcgtcaag ctagccaage gaagcagacyg gccgagacgt tgacaccttg 300
gegegggeat ctetetggee ccectetegag agttceegete cacctecact ggtggeggtt 360
tccaagtceeg ttceegectee tgctectect cacacggcac gaaaccgtca cggcaccgge 420
agcacggggg attcctttce caccgetect tecctttece ttectegece gecgttttaa 480
atagccagcece ccatccccag cttcetcetece caacctcage ttetetegtt gtteggageg 540
cacacacaac ccgatcccca atcccctegt ctetectege gagectcegte gatccceget 600
tcaaggtacg gcgatcatcce tcecctttete taccttetet tetctagact aggteggcega 660
tccatggtta gggectgeta gttetgttee tgttttteeg tggctgcgayg gtacaataga 720
tctgatggeg ttatgatggt taacttgtca tactcctgeg gtgtgeggte tatagtgett 780
ttaggacatc aatttgacct ggctcgtteg agatcggega tcecatggtta ggaccctagg 840
cggtggagte gggttagatc cgcgetgttt gtgttagtag atggatgcga cctttactte 900
agacacgttc tgattgttaa cttgtcagca cctgggagte ctgggatggt tctagetggt 960

tcgcagatga gatcgattte atgatctgct gtatcttgtt tcgttaggtt ccttttaatce 1020
tatccgtggt attatgctaa cctatgatat ggttcgatcg tgctagctac gtectgtgte 1080
ataattttta gcatgccectt ttttgtttgg ttttgtcectga ttgggctgta gatcagagta 1140
tactgtttca aactacctac tggatatatt tattaaattt gaatctgtat gtgtgtcaca 1200
tatatcttca taattaaaat ggatggaaag atatatggat aggtacatgt gttgctgtgg 1260
gttttactgg tactttgtta gatatacatg cttagataca tgaagcaaca tgatgttaca 1320
gttcaataat tcttgtttac ctaataaaca aataaggata ggtgtatgtt gctgtgggtt 1380
ttgctggtac tttgttagat atatatgctt agatatatga agcaacatcc tgctacggtt 1440
taataattat tgtttatatc taatagacaa gcctgctttt taattatttt gatatacttg 1500
gatgatggca tacagcagct atgtgtggat ttttaaatac ccagcatcat gagcatgcat 1560
gaccctgect tagtatgcectg tttatttget tgagacttet ttttttgttg gtactcacct 1620
tttgtagttt ggtgactctt ctgcaggtg 1649
<210> SEQ ID NO 32

<211> LENGTH: 511

<212> TYPE: DNA
<213> ORGANISM: Saccharum ravennae
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<400> SEQUENCE: 32
aggcaagcca agattttagc agctatttgg tttggtacca aaatttgcca atgatctgtt 60
cttttgcctt ttcaaccggt ttatcagecg tacttcaget tattctctet cacagaacac 120
tattgaatca gccgaaaagc caccgcagaa caggaccagt atctcacaaa tggcatgcca 180
aatatactca ccgtcagtga gcccgtttaa cggegtcgac aagtctaacyg gccaccaacce 240
agcgaaccac cagcgtcaag ctagccaage gaagcagacyg gccgagacgt tgacaccttg 300
gegegggeat ctetetggee ccectetegag agttceegete cacctecact ggtggeggtt 360
tccaagtceeg ttceegectee tgctectect cacacggcac gaaaccgtca cggcaccgge 420
agcacggggg attcctttce caccgetect tecctttece ttectegece gecgttttaa 480
atagccagcce ccatccccag cttcetetece ¢ 511
<210> SEQ ID NO 33
<211> LENGTH: 2631
<212> TYPE: DNA
<213> ORGANISM: Setaria viridis
<400> SEQUENCE: 33
actgccgega cacgectcac tggcgggagg getccgageg ctetetcecee ggeggecgge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcect tttatattat agectgtggac ctgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660

ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacag gtaactggec ctgtaactac tcegtteggece 780
atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840

gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag acatcggaac actggtgatt 1080
ggtggagceyg gcagtatgeg ccccagcacg gecgaggtgg tggtggecceg tggecctget 1140
gtetgegegyg ctegggacaa cttgaaactg ggccaccgece tegtcegcaac tegcaaccey 1200
ttggcggaag aaaggaatgg ctcgtagggg cccgggtaga atccaagaat gttgcegetgg 1260
gcttegatte acataacatg ggcectgaage tctaaaacga cggcccggtce accgggcegat 1320
ggaaagagac cggatcctcee tcegtgaattce tggaaggcca cacgagagcg acccaccacce 1380

gacgcggagg agtcgtgegt ggtccaacac ggccggeggg ctgggetgeg accttaacca 1440
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gcaaggcacyg ccacgacccg cctegeccte gaggcataaa taccctecca teccgttgece 1500
gcaagactca gatcagattc cgatccccag ttctteccca atcaccttgt ggtectctegt 1560
gtegeggtte ccagggacge ctceeggeteg tegcetegaca gegatctecg ceccagcaag 1620
gtatagattc agttccttge tccgatccca atctggttga gatgttgectce cgatgcgact 1680
tgattatgtc atatatctgc ggtttgcacc gatctgaagce ctagggtttce tcgagcgacce 1740
cagttgtttg caatttgcga tttgctegtt tgttgcgcat cgtagtttat gtttggagta 1800
atcgaggatt tgtatgcggce gtcggcgcta cctgcttaat cacgccatgt gacgceggtta 1860
cttgcagagg ctgggttagt gggttctgtt atgtcgtgat ctaagaatct agattaggct 1920
cagtcgttct tgctgtcgac tagtttgttt tgatatccat gtagtacaag ttacttaaaa 1980
tttaggtcca atatattttg catgcttttg gcctgttatt cttgccaaca agttgtectg 2040
gtaaaaagta gatgtgaaag tcacgtattg ggacaaattg atggttaagt gctatagttc 2100
tatagttctg tgatacatct atctgatttt ttttggtcecta ttggtgccta acttatctga 2160
aaatcatgga acatgaggct agtttgatca tggtttagtt cattgtgatt aataatgtat 2220
gatttagtag ctattttggt gatcgtgtca ttttatttgt gaatggaatc attgtatgta 2280
aatgaagcta gttcaggggt tatgatgtag ctggctttgt attctaaagg ctgctattat 2340
tcatccatcg atttcaccta tatgtaatcc agagctttecg atgtgaaatt tgtctgatcce 2400
ttcactagga aggacagaac attgttaata ttttggcaca tctgtcttat tcectcatcctt 2460
tgtttgaaca tgttagcctg ttcaaacaga tactgttgta atgtcctagt tatataggta 2520
catatgtgtt ctctattgag tttatggact tttgtgtgtg aagttatatt tcattttgct 2580
caaaactcat gtttgcaagc tttctgacat tattctattg ttctgaaaca g 2631
<210> SEQ ID NO 34

<211> LENGTH: 1493

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 34

actgcegega cacgectcac tggegggagg getcegageg ctetceteece ggeggecgge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcect tttatattat agectgtggac ctgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660
ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacag gtaactggec ctgtaactac tcegtteggece 780

atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840
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gegegegeta geggagcacyg

ggttaacgce agaaacagtg
aagaatggaa gtatggagct

acatccaacyg gccaacagct

ggtggagccg gcagtatgcg

gtctgegegyg ctegggacaa
ttggcggaayg aaaggaatgg

gettegatte acataacatg

ggaaagagac cggatcctee
gacgcggagg agtcegtgegt

gcaaggcacg ccacgacccg
<210> SEQ ID NO 35

<211> LENGTH: 127
<212> TYPE: DNA

gtcaggtgac acgggegtceg
tttggccagyg gtatgaacat
gctactgtgt aaatgccaag
cgacgtgeceyg gtcagcagag
ccccageacy gcecgaggtygg
cttgaaactyg ggccaccgec
ctcegtagggy cccegggtaga
ggcctgaage tctaaaacga
tcgtgaatte tggaaggceca
ggtccaacac ggceggeggy

cctegeccte gaggcataaa

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 35

tgacgcttee gagttgaagyg

aacaaaaaat attcacacga

caggaaactc acgcccgceta

acatcggaac actggtgatt

tggtggceceyg tggecctget

tcgtegcaac tcgcaacccey

atccaagaat gttgcgetgg

cggeceggte accgggcegat
cacgagagcg acccaccace
ctgggetgeg accttaacca

taccctecca tec

cgttgccgeca agactcagat cagattcega tceccagtte ttcececcaate accttgtggt

ctctegtgte geggttecca gggacgecte cggetegteg ctegacageg atctecegecce

cagcaag

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

SEQ ID NO 36
LENGTH: 1011
TYPE: DNA

<400> SEQUENCE: 36

gtatagattc agttccttge
tgattatgtc atatatctge
cagttgtttyg caatttgcga
atcgaggatt tgtatgcgge
cttgcagagyg ctgggttagt
cagtcgttet tgctgtegac
tttaggtcca atatattttg
gtaaaaagta gatgtgaaag
tatagttctyg tgatacatct
aaatcatgga acatgaggct
gatttagtag ctattttggt
aatgaagcta gttcaggggt
tcatccatcg atttcaccta
ttcactagga aggacagaac
tgtttgaaca tgttagcctg

catatgtgtt ctctattgag

ORGANISM: Setaria viridis

tccgatccca atctggttga

ggtttgcace gatctgaage

tttgctegtt tgttgegeat

gtcggegeta cctgettaat

gggttetgtt atgtcegtgat

tagtttgttt tgatatccat

catgcttttyg gectgttatt

tcacgtattyg ggacaaattg

atctgatttt ttttggtcta

agtttgatca tggtttagtt

gatcgtgtea ttttatttgt

tatgatgtag ctggctttgt

tatgtaatcc agagcttteg

attgttaata ttttggcaca

ttcaaacaga tactgttgta

tttatggact tttgtgtgtg

gatgttgete cgatgcgact

ctagggttte tcgagcgace
cgtagtttat gtttggagta
cacgccatgt gacgeggtta
ctaagaatct agattaggcet
gtagtacaag ttacttaaaa
cttgccaaca agttgtectg
atggttaagt gctatagttce
ttggtgccta acttatctga
cattgtgatt aataatgtat
gaatggaatc attgtatgta
attctaaagg ctgctattat
atgtgaaatt tgtctgatcc
tctgtecttat tcectcatcectt
atgtcctagt tatataggta

aagttatatt tcattttget

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1493

60

120

127

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

Sep. 27,2012
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caaaactcat gtttgcaage tttctgacat tattctattg ttctgaaaca g

<210> SEQ ID NO 37

<211> LENGTH: 2173

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 37

geegtttttyg aagtatccag gattagaage ttctactgeg cttttatatt atagetgtgy
acctgtggta acctttetet tttggegett gettaatcte ggecgtgetyg gtecatgett
aggcactagg cagagataga gccgggggtyg aatggggcta aagetcaget getegagggyg
cegtgggety gtttecacta gectacaget gtgccacgtyg cggecgegea agecgaagea
agcacgctga gecgttggac agettgtecat aatgccatta cgtggattac aggtaactgg
cecctgtaact actegttegg ccatcatcaa acgacgacgt cegectaggeyg acgacacggg
taatgcacge agccacccag gecgegegege tageggagea cggtcaggtyg acacgggegt
cgtgacgett ccgagttgaa ggggttaacyg ccagaaacag tgtttggeca gggtatgaac
ataacaaaaa atattcacac gaaagaatgg aagtatggag ctgctactgt gtaaatgceca
agcaggaaac tcacgcccge taacatccaa cggccaacag ctegacgtge cggtcageag
agacatcgga acactggtga ttggtggage cggcagtatyg cgecccagea cggecgaggt
ggtggtggee cgtggecctyg ctgtetgege ggctegggac aacttgaaac tgggccacey
cctegtegea actegecaace cgttggegga agaaaggaat ggetegtagyg ggecegggta
gaatccaaga atgttgeget gggettcgat tcacataaca tgggcctgaa getctaaaac
gacggceegyg tcaccgggeyg atggaaagag accggatcct cctegtgaat tetggaagge
cacacgagag cgacccacca ccgacgegga ggagtegtge gtggtccaac acggecggeg
ggctgggety cgaccttaac cagcaaggca cgccacgace cgectegecce tegaggeata
aataccctee catcecegttyg ccgcaagact cagatcagat tcecgatccece agttettece
caatcacctt gtggtetete gtgtegeggt teccagggac gecteegget cgtegetega
cagegatcte cgccccagca aggtatagat tcagttectt getccgatece caatetggtt
gagatgttge tccgatgega cttgattatg tcatatatct geggtttgea cegatctgaa
gectagggtt tetcgagega cccagttgtt tgcaatttge gatttgeteg tttgttgege
atcgtagttt atgtttggag taatcgagga tttgtatgeg gegteggege tacctgetta
atcacgccat gtgacgeggt tacttgecaga ggetgggtta gtgggttetyg ttatgtegtyg
atctaagaat ctagattagg ctcagtegtt cttgctgteg actagtttgt tttgatatce
atgtagtaca agttacttaa aatttaggtc caatatattt tgcatgcettt tggectgtta
ttettgccaa caagttgtee tggtaaaaag tagatgtgaa agtcacgtat tgggacaaat
tgatggttaa gtgctatagt tctatagttc tgtgatacat ctatctgatt ttttttggte
tattggtgee taacttatct gaaaatcatyg gaacatgagg ctagtttgat catggtttag
ttcattgtga ttaataatgt atgatttagt agctattttg gtgatcgtgt cattttattt
gtgaatggaa tcattgtatg taaatgaagce tagttcaggg gttatgatgt agetggettt
gtattctaaa ggctgctatt attcatccat cgatttcace tatatgtaat ccagagettt

cgatgtgaaa tttgtctgat ccttcactag gaaggacaga acattgttaa tattttggca

1011

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980
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catctgtectt attctcatcc tttgtttgaa catgttagcc tgttcaaaca gatactgttg 2040
taatgtccta gttatatagg tacatatgtg ttctctattg agtttatgga cttttgtgtg 2100
tgaagttata tttcattttg ctcaaaactc atgtttgcaa gctttctgac attattctat 2160
tgttctgaaa cag 2173
<210> SEQ ID NO 38

<211> LENGTH: 1035

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 38

geegtttttyg aagtatccag gattagaagce ttctactgeg cttttatatt atagetgtgg 60

acctgtggta acctttctet tttggcgcectt gcttaatctce ggccgtgctg gteccatgett 120

aggcactagg cagagataga gccgggggtyg aatggggeta aagetcaget getcgagggg 180

cegtgggetyg gtttecacta gectacaget gtgecacgtg cggecgegea agecgaagca 240
agcacgctga gcegttggac agettgtecat aatgecatta cgtggattac aggtaactgg 300
ccctgtaact actegttegg ccatcatcaa acgacgacgt cegetaggeg acgacacggg 360
taatgcacge agccacccag gogegegege tageggagea cggtcaggtyg acacgggegt 420
cgtgacgett ccgagttgaa ggggttaacyg ccagaaacag tgtttggeca gggtatgaac 480
ataacaaaaa atattcacac gaaagaatgg aagtatggag ctgctactgt gtaaatgcca 540
agcaggaaac tcacgcccge taacatccaa cggccaacag ctcgacgtge cggtcageag 600
agacatcgga acactggtga ttggtggage cggcagtatg cgccccagea cggccgaggt 660
ggtggtggee cgtggcectg ctgtetgege ggctegggac aacttgaaac tgggecacceg 720
cctegtegea actcgeaace cgttggegga agaaaggaat ggcetcegtagg ggeccegggta 780
gaatccaaga atgttgcget gggettcgat tcacataaca tgggectgaa getctaaaac 840
gacggcecegg tcaccgggeg atggaaagag accggatcct cctegtgaat tcetggaagge 900
cacacgagag cgacccacca ccgacgegga ggagtegtge gtggtcecaac acggecggeg 960

ggctgggetyg cgaccttaac cagcaaggca cgccacgacc cgcctcgecc tcgaggcata 1020
aataccctece catce 1035
<210> SEQ ID NO 39

<211> LENGTH: 1819

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 39

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagac atcggaacac tggtgattgg tggageegge agtatgegee ccagcacgge 300

cgaggtggtyg gtggecegtyg geectgetgt ctgegegget cgggacaact tgaaactggg 360

ccaccgecte gtegcaacte geaaccegtt ggeggaagaa aggaatgget cgtaggggece 420

cgggtagaat ccaagaatgt tgcgetggge ttegattcac ataacatggg cctgaagete 480
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taaaacgacg gcccggtcac cgggcgatgg aaagagaccg gatcctcctt gtgaattcetg 540
gaaggccaca cgagagcgac ccaccaccga cgceggaggag tcegtgegtgg tccaacacgg 600
ceggeggget gggctgcegac cttaaccage aaggcacgcec acgacccgcec tcgecctcga 660
ggcataaata ccctcccatce cegttgccge aagactcaga tcagattccg atccccagtt 720
cttcecccaat caccttgtgg tcetcetegtgt cgeggttceee agggacgcect cecggetegtce 780
gctcgacage gatctcegee ccagcaaggt atagattcag ttecttgetce cgatcccaat 840
ctggttgaga tgttgctccg atgcgacttg attatgtcat atatctgegg tttgcaccga 900
tctgaagect agggtttctce gagcgaccca gttgtttgeca atttgegatt tgctegtttg 960

ttgcgcatcg tagtttatgt ttggagtaat cgaggatttg tatgcggcgt cggcgctacce 1020
tgcttaatca cgccatgtga cgcggttact tgcagaggct gggttagtgg gttctgttat 1080
gtcgtgatcet aagaatctag attaggctca gtcgttcttg ctgtcgacta gtttgttttg 1140
atatccatgt agtacaagtt acttaaaatt taggtccaat atattttgca tgcttttggce 1200
ctgttattct tgccaacaag ttgtcctggt aaaaagtaga tgtgaaagtc acgtattggg 1260
acaaattgat ggttaagtgc tatagttcta tagttctgtg atacatctat ctgatttttt 1320
ttggtctatt ggtgcctaac ttatctgaaa atcatggaac atgaggctag tttgatcatg 1380
gtttagttca ttgtgattaa taatgtatga tttagtagct attttggtga tcgtgtcatt 1440
ttatttgtga atggaatcat tgtatgtaaa tgaagctagt tcaggggtta tgatgtagct 1500
ggctttgtat tctaaaggct gctattattc atccatcgat ttcacctata tgtaatccag 1560
agctttegat gtgaaatttg tcectgatcctt cactaggaag gacagaacat tgttaatatt 1620
ttggcacatc tgtcttattc tcatcctttg tttgaacatg ttagcctgtt caaacagata 1680
ctgttgtaat gtcctagtta tataggtaca tatgtgttct ctattgagtt tatggacttt 1740
tgtgtgtgaa gttatatttc attttgctca aaactcatgt ttgcaagctt tctgacatta 1800
ttctattgtt ctgaaacag 1819
<210> SEQ ID NO 40

<211> LENGTH: 681

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 40

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagac atcggaacac tggtgattgg tggageegge agtatgegee ccagcacgge 300

cgaggtggtyg gtggecegtyg geectgetgt ctgegegget cgggacaact tgaaactggg 360

ccaccgecte gtegcaacte geaaccegtt ggeggaagaa aggaatgget cgtaggggece 420
cgggtagaat ccaagaatgt tgcgetggge ttegattcac ataacatggg cctgaagete 480
taaaacgacyg gcccggtcac cgggcgatgg aaagagaceg gatectceett gtgaattetg 540
gaaggccaca cgagagcgac ccaccaccga cgceggaggag tegtgegtgyg tccaacacgg 600

ceggeggget gggetgegac cttaaccage aaggcacgec acgaccecgece tcegecectega 660
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ggcataaata ccctecccate ¢ 681
<210> SEQ ID NO 41
<211> LENGTH: 1922
<212> TYPE: DNA
<213> ORGANISM: Zea mays subsp. Mexicana
<400> SEQUENCE: 41
gtegtgecee tcetctagaga taatgagcat tgcatgtcta agttataaaa aattaccaca 60
tatttttttt tgtcacactt gtgtttgaag tgcagtttat ctatctctat acatatattt 120
aaacttcact atatgaataa tatagtctat agtattaaaa taatatcaat gttttagatg 180
attatataac tgaactgcta gacatggtct aaaggacaac cgagtatttt gacaacatga 240
ctctacagtt ttatcttttt agtgtgcatg tgttcttttt acttttgcaa atagcttcac 300
ctatataata cttcatccat tttattagta catccattta ctaaattttt agtacatcta 360
ttttattcta ttttagcctc taaattaaga aaacttaaac tctattttag ttttttattt 420
aataatttag atataaaata gaataaaata aagtgactaa aaaataacta aatacctttt 480
aagaaataaa aaaactaagg aaccattttt cttgttccga gtagataatg acagectgtt 540
caacgccgte gacgagtcta acggacacca accagcgaac cagcagcegte gegtegggece 600
aagcgaagca gacggcacgg catctctgta getgectetyg gaccectete gagagttecg 660
cteccaccgtt ggacttgete cgectgtegge atccagaaat tgegtggegyg agceggcagac 720
gtgagcegge acggcaggeg gcectectete acggcaccgg cagctacggg ggattccttt 780
cccaccgete cttegettte ccttectege cegecgtaat aaatagacce cctcecacace 840
ctetttecee aacctegtgt tegtteggag cgegcacaca cacaaccaga tctceccccaa 900
atccaccegt cggcacctcece gettcaaggt acgecgctea tectectece cccectetet 960
ctaccttctce tagatcggceg tttcecggtcca tggttaggge ccggtagtte tacttcetgtt 1020
catgtttgtg ttagatccgt gtttgtgtta gatccgtget gectagatttce gtacacggat 1080
gcgacctgta catcagacat gttcectgattg ctaacttgec agtgtttctce tttggggaat 1140
cctgggatgg ctctagcegt tecgcagacg ggatcgattt catgaatttt ttttgttteg 1200
ttgcataggg tttggtttgc ccttttectt tatttcaata tatgccgtge acttgtttgt 1260
cgggtcatct tttcatgttt tttttggctt ggttgtgatg atgtggtctg gttgggcggt 1320
cgttctagat cggagtagaa tactgtttca aactacctgg tggatttatt aaaggatctg 1380
tatgtatgtg ccatacatct tcatagttac gagtttaaga tgatggatgg aaatatcgat 1440
ctaggatagg tatacatgtt gatgcgggtt ttactgatgc atatacagag atgctttttt 1500
ttcgettggt tgtgatgatg tggtctggte gggeggtegt tctagatcgg agtagaatac 1560
tgtttcaaac tacctggtgg atttattaat tttggatctg tatgtgtgtc atacatcttce 1620
atagttacga gtttaagatc gatggaaata tcgatctagg ataggtatac atgttgatgt 1680
gggttttact gatgcatata catggcatat gcagcatcta ttcatatgct ctaaccttga 1740
gtacctatct attataataa acaagtatgt tttataatta ttttgatctt gatatacttg 1800
gatgatggca tatgcagcag ctatatgtgg atttttttag ccctgccttce atacgctatt 1860
tatttgcttg gtactgttte ttttgtcgat gctcaccctg ttgtttggtg atacttcectgce 1920
ag 1922
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<210> SEQ ID NO 42

<211> LENGTH: 850

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 42

gtegtgecee tcetctagaga taatgagcat tgcatgtcta agttataaaa aattaccaca
tatttttttt tgtcacactt gtgtttgaag tgcagtttat ctatctctat acatatattt
aaacttcact atatgaataa tatagtctat agtattaaaa taatatcaat gttttagatg
attatataac tgaactgcta gacatggtct aaaggacaac cgagtatttt gacaacatga
ctctacagtt ttatcttttt agtgtgcatg tgttcttttt acttttgcaa atagcttcac
ctatataata cttcatccat tttattagta catccattta ctaaattttt agtacatcta
ttttattcta ttttagcecte taaattaaga aaacttaaac tctattttag ttttttattt
aataatttag atataaaata gaataaaata aagtgactaa aaaataacta aatacctttt
aagaaataaa aaaactaagg aaccattttt cttgttccga gtagataatg acagectgtt
caacgccgte gacgagtcta acggacacca accagcgaac cagcagcegte gegtegggece
aagcgaagca gacggcacgg catctctgta getgectetyg gaccectete gagagttecg
cteccaccgtt ggacttgete cgectgtegge atccagaaat tgegtggegyg agceggcagac
gtgagcegge acggcaggeg gcectectete acggcaccgg cagctacggg ggattccttt
cccaccgete cttegettte ccttectege cegecgtaat aaatagacce cctcecacace
ctetttecce

<210> SEQ ID NO 43

<211> LENGTH: 78

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 43

aacctegtgt tcegtteggag cgcgcacaca cacaaccaga tctceccccaa atccacccegt
cggcacctee gcttcaag

<210> SEQ ID NO 44

<211> LENGTH: 994

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 44

gtacgceget catcctecte cccecectet ctcetacctte tectagategg cgttteggte
catggttagg gcceggtagt tctacttetg tteatgtttyg tgttagatcece gtgtttgtgt
tagatccgtg ctgctagatt tcgtacacgg atgcgacctyg tacatcagac atgttctgat
tgctaacttyg ccagtgtttc tctttgggga atcctgggat ggctctagece gttecgcaga
cgggatcgat ttcatgaatt ttttttgttt cgttgcatag ggtttggttt gcccttttcee
tttatttcaa tatatgccgt gcacttgttt gtcgggtcat cttttcatgt tttttttgge
ttggttgtga tgatgtggtc tggttgggeg gtegttctag atcggagtag aatactgttt
caaactacct ggtggattta ttaaaggatc tgtatgtatg tgccatacat cttcatagtt

acgagtttaa gatgatggat ggaaatatcg atctaggata ggtatacatg ttgatgeggg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

850

60

78

60
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180

240

300

360

420

480

540
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ttttactgat gcatatacag agatgctttt ttttcgettg gttgtgatga tgtggtctgg 600
tecgggeggte gttctagatce ggagtagaat actgtttcaa actacctggt ggatttatta 660
attttggatc tgtatgtgtg tcatacatct tcatagttac gagtttaaga tcgatggaaa 720
tatcgatcta ggataggtat acatgttgat gtgggtttta ctgatgcata tacatggcat 780
atgcagcatc tattcatatg ctctaacctt gagtacctat ctattataat aaacaagtat 840
gttttataat tattttgatc ttgatatact tggatgatgg catatgcagc agctatatgt 900
ggattttttt agccctgcect tcatacgcta tttatttget tggtactgtt tcettttgteg 960
atgctcaccce tgttgtttgg tgatacttct gcag 994
<210> SEQ ID NO 45
<211> LENGTH: 1971
<212> TYPE: DNA
<213> ORGANISM: Zea mays subsp. Mexicana
<400> SEQUENCE: 45
gtegtgecee tcetctagaga taaagagcat tgcatgtcta agttataaaa aattaccaca 60
tatttttttt gtcacacttg tttgaagtgc agtttatcta tctttataca tatatttaaa 120
ctttactcta cgaataatat aatctatagt actacaataa tatcagtgtt ttagagaatc 180
atataaatga acagttagac atggtctaaa ggacaattga gtattttgac aacaggactc 240
tacagtttta tctttttagt gtgcatgtgt tctecttttt tttttgcaaa tagcttcacc 300
tatataatac ttcatccatt ttattagtac atccatttag ggtttagggt taatggtttt 360
tatagactaa tttttttagt acatctattt tattctattt tagcctctaa attaagaaaa 420
ctaaaactct attttagttt ttttatttaa taatttagat ataaaataga ataaaataaa 480
gtgactaaaa attaaacaaa taccctttaa gaaattaaaa aaactaagga aacatttttce 540
ttgtttcgag tagataatgc cagcctgtta aacgccgteg acgagtctaa cggacaccaa 600
ccagegaace agcagegtceg cgtcegggeca agcgaagcag acggcacgge atctetgteg 660
ctgectetgg accecteteg agagttecge tecaccegttyg gacttgetee getgteggea 720
tccagaaatt gcegtggegga geggcagacg tgagecggea cggcaggegyg cctectecte 780
ctctecacgge accggcagcet acgggggatt cettteccac cgetectteg ctttecctte 840
ctegeccgee gtaataaata gacacccect ccacacctte tttecccaac ctegtgttgt 900
tcggagegea cacacacaca accagatcte ceccaaatee accegtcegge acctecgett 960

caaggtacgc cgctcatcecct ccccccecce tetectaccett ctctagatceg gegttecggt 1020
ccatggttag ggcccggtag ttctacttct gttcatgttt gtgttagatce cgtgtttgtg 1080
ttagatccgt gectgctageg ttegtacacg gatgcgacct gtacgtcaga cacgttctga 1140
ttgctaactt gccagtgttt ctectttgggg aatcctggga tggctctage cgttcecgcag 1200
acgggatcga tttcatgatt ttttttgttt cgttgcatag ggtttggttt gecccttttcee 1260
tttatttcaa tatatgccgt gcacttgttt gtcgggtcat cttttcatge ttttttttgt 1320
cttggttgtg atgatgtggt ctggttgggce ggtcgttceta gatcggagaa gaattctgtt 1380
tcaaactacc tggtggattt attaattttg gatctgtatg tgtgtgccat acatattcat 1440
agttacgaat tgaagatgat ggatggaaat atcgatctag gataggtata catgttgatg 1500

cgggttttac tgatgcatat acagagatgc tttttgttecg cttggttgtg atgatgtggt 1560
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ctggttgggce ggtcgttcat tegttctaga tcggagtaga atactgtttce aaactacctg 1620
gtgtatttat taattttgga actgtatgtg tgtgtcatac atcttcatag ttacgagttt 1680
aagatggatg gaaatatcga tctaggatag gtatacatgt tgatgtgggt tttactgatg 1740
catatacatg atggcatatg cagcatctat tcatatgctc taaccttgag tacctatcta 1800
ttataataaa caagtatgtt ttataattat tttgatcttg atatacttgg atgatggcat 1860
atgcagcagc tatatgtgga tttttttagc cctgccttca tacgctattt atttgcettgg 1920
tactgtttct tttgtcgatg ctcaccctgt tgtttggtga tacttctgca g 1971
<210> SEQ ID NO 46

<211> LENGTH: 887

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 46

gtegtgecee tcetctagaga taaagagcat tgcatgtcta agttataaaa aattaccaca 60
tatttttttt gtcacacttg tttgaagtgc agtttatcta tctttataca tatatttaaa 120
ctttactcta cgaataatat aatctatagt actacaataa tatcagtgtt ttagagaatc 180
atataaatga acagttagac atggtctaaa ggacaattga gtattttgac aacaggactc 240
tacagtttta tctttttagt gtgcatgtgt tctecttttt tttttgcaaa tagcttcacc 300
tatataatac ttcatccatt ttattagtac atccatttag ggtttagggt taatggtttt 360
tatagactaa tttttttagt acatctattt tattctattt tagcctctaa attaagaaaa 420
ctaaaactct attttagttt ttttatttaa taatttagat ataaaataga ataaaataaa 480
gtgactaaaa attaaacaaa taccctttaa gaaattaaaa aaactaagga aacatttttce 540
ttgtttcgag tagataatgc cagcctgtta aacgccgteg acgagtctaa cggacaccaa 600
ccagegaace agcagegtceg cgtcegggeca agcgaagcag acggcacgge atctetgteg 660
ctgectetgg accecteteg agagttecge tecaccegttyg gacttgetee getgteggea 720
tccagaaatt gcegtggegga geggcagacg tgagecggea cggcaggegyg cctectecte 780
ctctecacgge accggcagcet acgggggatt cettteccac cgetectteg ctttecctte 840
ctecgeccegee gtaataaata gacaccccct ccacacctte tttecce 887

<210> SEQ ID NO 47

<211> LENGTH: 77

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 47

aacctegtgt tgttecggage gcacacacac acaaccagat ctcccccaaa tccaccegte 60
ggcaccteeg cttcaag 77
<210> SEQ ID NO 48

<211> LENGTH: 1007

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 48

gtacgceget catcctecce cecccctete taccttetet agateggegt teeggtecat 60

ggttagggcc cggtagttct acttctgttc atgtttgtgt tagatccgtg tttgtgttag 120
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atccgtgetyg ctagegtteg tacacggatg cgacctgtac gtcagacacyg ttctgattge 180
taacttgcca gtgtttctet ttggggaatce ctgggatgge tctagccegtt ccgcagacgg 240
gatcgatttc atgatttttt ttgtttcegtt gcatagggtt tggtttgeccce ttttecttta 300
tttcaatata tgccgtgcac ttgtttgtcg ggtcatcttt tcatgetttt ttttgtettg 360
gttgtgatga tgtggtctgg ttgggcggtce gttctagatce ggagaagaat tctgtttcaa 420
actacctggt ggatttatta attttggatc tgtatgtgtg tgccatacat attcatagtt 480
acgaattgaa gatgatggat ggaaatatcg atctaggata ggtatacatg ttgatgcggg 540
ttttactgat gcatatacag agatgctttt tgttcgettg gttgtgatga tgtggtctgg 600
ttgggcggte gttcattegt tctagatcgg agtagaatac tgtttcaaac tacctggtgt 660
atttattaat tttggaactg tatgtgtgtg tcatacatct tcatagttac gagtttaaga 720
tggatggaaa tatcgatcta ggataggtat acatgttgat gtgggtttta ctgatgcata 780
tacatgatgg catatgcagc atctattcat atgctctaac cttgagtacc tatctattat 840
aataaacaag tatgttttat aattattttg atcttgatat acttggatga tggcatatgc 900
agcagctata tgtggatttt tttagccctg ccttcatacg ctatttattt gettggtact 960
gtttecttttyg tcgatgctca ccectgttgtt tggtgatact tctgcag 1007
<210> SEQ ID NO 49
<211> LENGTH: 2005
<212> TYPE: DNA
<213> ORGANISM: Zea mays subsp. Mexicana
<400> SEQUENCE: 49
gtegtgecee tcetctagaga taaagagcat tgcatgtcta aagtataaaa aattaccaca 60
tatttttttg tcacacttat ttgaagtgta gtttatctat ctctatacat atatttaaac 120
ttcactctac aaataatata gtctataata ctaaaataat attagtgttt tagaggatca 180
tataaataaa ctgctagaca tggtctaaag gataattgaa tattttgaca atctacagtt 240
ttatcttttt agtgtgcatg tgatctctct gttttttttg caaatagctt gacctatata 300
atacttcatc cattttatta gtacatccat ttaggattta gggttgatgg tttctataga 360
ctaattttta gtacatccat tttattcttt ttagtctcta aattttttaa aactaaaact 420
ctattttagt tttttattta ataatttaga tataaaatga aataaaataa attgactaca 480
aataaaacaa atacccttta agaaataaaa aaactaagca aacatttttce ttgtttcgag 540
tagataatga caggctgttc aacgccgteg acgagtctaa cggacaccaa ccagcgaacce 600
agcagegteg cgtegggeca agcgaagcag acggcacgge atctetgtag ctgectetgg 660
accceteteg agagttcecge tccacegttg gacttgetece getgtceggea tcecagaaatt 720
gegtggegga geggcagacg tgaggeggca cggcaggegg cctcettecte ctetcacgge 780
accggcaget acgggggatt ccttteccac cgetectteg ctttecctte ctegeccgee 840
gtaataaata gacaccccct ccacacccte tttececaac ctegtgtteg tteggagege 900
acacacacgc aaccagatct cccccaaatce cagecgtegg cacctccget tcaaggtacg 960

ccgctcatcece tecceccceee ccectetetecta ccttetetag atcggegate cggtecatgg 1020
ttagggcccg gtagttctac ttectgttcat gtttgtgtta gagcaaacat gttcatgttce 1080

atgtttgtga tgatgtggtc tggttgggcg gtcegttctag atcggagtag gatactgttt 1140
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caagctacct ggtggattta ttaattttgt atctgtatgt gtgtgccata catcttcata 1200
gttacgagtt taagatgatg gatggaaata tcgatctagg ataggtatac atgttgatgce 1260
gggttttact gatgcatata cagagatgct ttttttcteg cttggttgtg atgatatggt 1320
ctggttgggce ggtcgttcta gatcggagta gaatactgtt tcaaactacc tggtggattt 1380
attaaaggat aaagggtcgt tctagatcgg agtagaatac tgtttcaaac tacctggtgg 1440
atttattaaa ggatctgtat gtatgtgcct acatcttcat agttacgagt ttaagatgat 1500
ggatggaaat atcgatctag gataggtata catgttgatg cgggttttac tgatgcatat 1560
acagagatgc tttttttege ttggttgtga tgatgtggtc tggttgggceg gtecgttcectag 1620
atcggagtag aatactgttt caaactacct ggtggattta ttaattttgt atctttatgt 1680
gtgtgccata catcttcata gttacgagtt taagatgatg gatggaaata ttgatctagg 1740
ataggtatac atgttgatgt gggttttact gatgcatata catgatggca tatgcggcat 1800
ctattcatat gctctaacct tgagtaccta tctattataa taaacaagta tgttttataa 1860
ttattttgat cttgatatac ttggatgatg gcatatgcag cagctatatg tggatttttt 1920
agccctgect tcatacgcta tttatttgcet tggtactgtt tecttttgtece gatgctcacce 1980
ctgttgttgg gtgatacttc tgcag 2005
<210> SEQ ID NO 50

<211> LENGTH: 877

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 50

gtegtgecee tcetctagaga taaagagcat tgcatgtcta aagtataaaa aattaccaca 60
tatttttttg tcacacttat ttgaagtgta gtttatctat ctctatacat atatttaaac 120
ttcactctac aaataatata gtctataata ctaaaataat attagtgttt tagaggatca 180
tataaataaa ctgctagaca tggtctaaag gataattgaa tattttgaca atctacagtt 240
ttatcttttt agtgtgcatg tgatctctct gttttttttg caaatagctt gacctatata 300
atacttcatc cattttatta gtacatccat ttaggattta gggttgatgg tttctataga 360
ctaattttta gtacatccat tttattcttt ttagtctcta aattttttaa aactaaaact 420
ctattttagt tttttattta ataatttaga tataaaatga aataaaataa attgactaca 480
aataaaacaa atacccttta agaaataaaa aaactaagca aacatttttce ttgtttcgag 540
tagataatga caggctgttc aacgccgteg acgagtctaa cggacaccaa ccagcgaacce 600
agcagegteg cgtegggeca agcgaagcag acggcacgge atctetgtag ctgectetgg 660
accceteteg agagttcecge tccacegttg gacttgetece getgtceggea tcecagaaatt 720
gegtggegga geggcagacg tgaggeggca cggcaggegg cctcettecte ctetcacgge 780
accggcaget acgggggatt ccttteccac cgetectteg ctttecctte ctegeccgee 840
gtaataaata gacaccccct ccacacccte tttecce 877

<210> SEQ ID NO 51

<211> LENGTH: 78

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 51
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aacctegtgt tcegtteggag cgcacacaca cgcaaccaga tcteccccaa atccagecgt 60
cggcacctcee gcecttcaag 78
<210> SEQ ID NO 52
<211> LENGTH: 1050
<212> TYPE: DNA
<213> ORGANISM: Zea mays subsp. Mexicana
<400> SEQUENCE: 52
gtacgceget catcctccee cccecectet ctcetacctte tcectagategg cgatcceggte 60
catggttagg gcccggtagt tctacttetg ttecatgtttyg tgttagagca aacatgttca 120
tgttcatgtt tgtgatgatg tggtctggtt gggceggtegt tctagatcgyg agtaggatac 180
tgtttcaagc tacctggtgg atttattaat tttgtatctg tatgtgtgtg ccatacatct 240
tcatagttac gagtttaaga tgatggatgg aaatatcgat ctaggatagg tatacatgtt 300
gatgcgggtt ttactgatgc atatacagag atgctttttt tcectecgcettgg ttgtgatgat 360
atggtctggt tgggeggtceg ttctagatceg gagtagaata ctgtttcaaa ctacctggtg 420
gatttattaa aggataaagg gtcgttctag atcggagtag aatactgttt caaactacct 480
ggtggattta ttaaaggatc tgtatgtatg tgcctacatc ttcatagtta cgagtttaag 540
atgatggatg gaaatatcga tctaggatag gtatacatgt tgatgcgggt tttactgatg 600
catatacaga gatgcttttt ttcgettggt tgtgatgatg tggtctggtt gggcggtegt 660
tctagatcgg agtagaatac tgtttcaaac tacctggtgg atttattaat tttgtatctt 720
tatgtgtgtg ccatacatct tcatagttac gagtttaaga tgatggatgg aaatattgat 780
ctaggatagg tatacatgtt gatgtgggtt ttactgatge atatacatga tggcatatge 840
ggcatctatt catatgctct aaccttgagt acctatctat tataataaac aagtatgttt 900
tataattatt ttgatcttga tatacttgga tgatggcata tgcagcagct atatgtggat 960

tttttagcce tgccttcata cgctatttat ttgcttggta ctgtttcecttt tgtccgatgce 1020
tcaccctgtt gttgggtgat acttctgcag 1050
<210> SEQ ID NO 53

<211> LENGTH: 2005

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 53

gtegtgecee tcetctagaga taaagagcat tgcatgtcta aagtataaaa aattaccaca 60
tatttttttg tcacacttat ttgaagtgta gtttatctat ctctatacat atatttaaac 120
ttcactctac aaataatata gtctataata ctaaaataat attagtgttt tagaggatca 180
tataaataaa ctgctagaca tggtctaaag gataattgaa tattttgaca atctacagtt 240
ttatcttttt agtgtgcatg tgatctctct gttttttttg caaatagctt gacctatata 300
atacttcatc cattttatta gtacatccat ttaggattta gggttgatgg tttctataga 360
ctaattttta gtacatccat tttattcttt ttagtctcta aattttttaa aactaaaact 420
ctattttagt tttttattta ataatttaga tataaaatga aataaaataa attgactaca 480
aataaaacaa atacccttta agaaataaaa aaactaagca aacatttttce ttgtttcgag 540

tagataatga caggctgtte aacgcegteg acgagtctaa cggacaccaa ccagcgaacce 600
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agcagcgtceg cgtcgggcca agcgaagcag acggcacggce atctctgtag ctgectetgg 660
acccctceteg agagttccge tccaccgttg gacttgetee getgteggca tccagaaatt 720
gcgtggegga gcggcagacg tgaggcggca cggcaggegg cctettecte ctcetcacgge 780
accggcagcet acgggggatt cctttcccac cgctcctteg ctttecctte ctegecegece 840
gtaataaata gacaccccct ccacacccte tttccccaac ctegtgtteg ttcecggagege 900
acacacacgc aaccagatct cccccaaatc cagccgtegg cacctcecget tcaaggtacg 960

ccgctcatcece tecceccceee ccectetetecta ccttetetag atcggegate cggtecatgg 1020
ttagggcccg gtagttctac ttectgttcat gtttgtgtta gagcaaacat gttcatgttce 1080
atgtttgtga tgatgtggtc tggttgggcg gtcegttctag atcggagtag gatactgttt 1140
caagctacct ggtggattta ttaattttgt atctgtatgt gtgtgccata catcttcata 1200
gttacgagtt taagatgatg gatggaaata tcgatctagg ataggtatac atgttgatgce 1260
gggttttact gatgcatata cagagatgct ttttttcteg cttggttgtg atgatatggt 1320
ctggttgggce ggtcgttcta gatcggagta gaatactgtt tcaaactacc tggtggattt 1380
attaaaggat aaagggtcgt tctagatcgg agtagaatac tgtttcaaac tacctggtgg 1440
atttattaaa ggatctgtat gtatgtgcct acatcttcat agttacgagt ttaagatgat 1500
ggatggaaat atcgatctag gataggtata catgttgatg cgggttttac tgatgcatat 1560
acagagatgc tttttttege ttggttgtga tgatgtggtc tggttgggceg gtecgttcectag 1620
atcggagtag aatactgttt caaactacct ggtggattta ttaattttgt atctttatgt 1680
gtgtgccata catcttcata gttacgagtt taagatgatg gatggaaata ttgatctagg 1740
ataggtatac atgttgatgt gggttttact gatgcatata catgatggca tatgcggcat 1800
ctattcatat gctctaacct tgagtaccta tctattataa taaacaagta tgttttataa 1860
ttattttgat cttgatatac ttggatgatg gcatatgcag cagctatatg tggatttttt 1920
agccctgect tcatacgcta tttatttgcet tggtactgtt tecttttgtece gatgctcacce 1980
ctgttgtttg gtgatacttc tgcag 2005
<210> SEQ ID NO 54

<211> LENGTH: 1050

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 54

gtacgceget catcctccee cccecectet ctcetacctte tcectagategg cgatcceggte 60
catggttagg gcccggtagt tctacttetg ttecatgtttyg tgttagagca aacatgttca 120
tgttcatgtt tgtgatgatg tggtctggtt gggceggtegt tctagatcgyg agtaggatac 180
tgtttcaagc tacctggtgg atttattaat tttgtatctg tatgtgtgtg ccatacatct 240
tcatagttac gagtttaaga tgatggatgg aaatatcgat ctaggatagg tatacatgtt 300
gatgcgggtt ttactgatgc atatacagag atgctttttt tcectecgcettgg ttgtgatgat 360
atggtctggt tgggeggtceg ttctagatceg gagtagaata ctgtttcaaa ctacctggtg 420
gatttattaa aggataaagg gtcgttctag atcggagtag aatactgttt caaactacct 480
ggtggattta ttaaaggatc tgtatgtatg tgcctacatc ttcatagtta cgagtttaag 540

atgatggatg gaaatatcga tctaggatag gtatacatgt tgatgegggt tttactgatg 600
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catatacaga gatgcttttt ttcgettggt tgtgatgatg tggtctggtt gggcggtegt 660
tctagatcgg agtagaatac tgtttcaaac tacctggtgg atttattaat tttgtatctt 720
tatgtgtgtg ccatacatct tcatagttac gagtttaaga tgatggatgg aaatattgat 780
ctaggatagg tatacatgtt gatgtgggtt ttactgatge atatacatga tggcatatge 840
ggcatctatt catatgctct aaccttgagt acctatctat tataataaac aagtatgttt 900
tataattatt ttgatcttga tatacttgga tgatggcata tgcagcagct atatgtggat 960

tttttagcce tgccttcata cgctatttat ttgcttggta ctgtttcecttt tgtccgatgce 1020
tcaccctgtt gtttggtgat acttctgcag 1050
<210> SEQ ID NO 55

<211> LENGTH: 1632

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 55

ccaagtccaa atgtcaattc ccttgaagat gatctatttt tatcttttge attttgttat 60
ggaagtttgce aaatagcaac aaatgctaag tcaatttgcc aaagtctttg gagatgctet 120
tagtctataa ttgaacaata tttgtaaaat acaaaaaaaa atagtactat ttttatttta 180
aaaaattttt ggaagtaaac aaggccgagg atggggaaac ggaagtccaa cacgtcgttt 240
tctaagttgg gctcaaaagce ccatcacgga actgacctge tatgggtegyg aggagagcgce 300
gtecagatgyg ttccagagge tggtggtggt gggccaaacyg cggaactccg ccaccgccac 360
ggectegtyge gcaagegcag cgcgttgeceg tgagecgtga cgtaacccte cgttgcccac 420
gataaaagct ccacccccga ccceggecce ccgatttece ctacggacca gtctecceece 480
gatcgcaate gcgaattcegt cgcaccatcg gcacgcagac gaacgaagca aggctctecce 540
catcggcecteg tcaaggtatg cgttcecectag atttgttece ttcectectcecte ggtttgteta 600
tatatatgca tgtatggtcg attcccgatce tegtegatte teggtttege cttecgtacyg 660
aagattcgtt tagattgttc atatgttctg ttgtgttacc agattgatcg gatcaacttg 720
atccagttat cttcgctect ccgattagat ccgtttcetat ttcagtatat atatactagt 780
atagtatcta gggttcacac tgttgaccga ctggttactt ggaattgatc cgtgcetgagt 840
tcagttgttyg ccgtccataa aggccegtge tattgtctgt tcetgaaacga aatcctgtag 900
atttcttagg gttagtgttc aattcatcaa aaggttgatt agtgaattat caaatttgag 960

agggttaaat cattctcatc atgttgtctc gaatgtaatc ccaaagatat tatagactgt 1020
gtttcgattt gatggattga tttgtgtatc atctaaatca acaaggctaa gtcatcagtt 1080
catagaatca tgtttaggtt tccgttcaat agactagttt tatcaatata taaaattata 1140
agaagggtag ggtaaatcac gttgcctcaa atgccatcct gtatggtttg gtttcaattce 1200
aattagtttg gttgattagg gtatgctctg gattaagatg gttaaatctt ccctagcatce 1260
ttccctgect atccttactt gatccegttte ggatatgttg gaagtacage gagcttattt 1320
catgttgata gtgacccctt tcagattata ctattgaata ttgtatgttt gccacttctg 1380
tatgttgaat tatcctgcta aattagcaat ggaattagca tattggcaat tggtatgcat 1440
ggacctaatc aggacggatg tggttatgtt agtttcaatt cattgtcaat tcattgttca 1500

cctgcgttag atatatatga tgatttttac gtgtagttca tagttcttga gttttggatce 1560
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tttcttatct gatatatget ttecctgtgce tgtgectttat tgtgtcttac catgcgattt 1620
ttgtctatge ag 1632
<210> SEQ ID NO 56

<211> LENGTH: 401

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 56

ccaagtccaa atgtcaattc ccttgaagat gatctatttt tatcttttge attttgttat 60
ggaagtttgce aaatagcaac aaatgctaag tcaatttgcc aaagtctttg gagatgctet 120
tagtctataa ttgaacaata tttgtaaaat acaaaaaaaa atagtactat ttttatttta 180
aaaaattttt ggaagtaaac aaggccgagg atggggaaac ggaagtccaa cacgtcgttt 240
tctaagttgg gctcaaaagce ccatcacgga actgacctge tatgggtegyg aggagagcgce 300
gtecagatgyg ttccagagge tggtggtggt gggccaaacyg cggaactccg ccaccgccac 360
ggcctegtge gcaagcgcag cgcgttgccg tgagccgtga ¢ 401

<210> SEQ ID NO 57

<211> LENGTH: 154

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 57

gtaaccctee gttgcccacg ataaaagctc cacccecgac cecggecccec cgattteece 60
tacggaccag tcteccceccceg atcgcaateg cgaattcegte gcaccatcegyg cacgcagacg 120
aacgaagcaa ggctctcecee atcggctegt caag 154

<210> SEQ ID NO 58

<211> LENGTH: 1077

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 58

gtatgcegtte cctagatttg ttcecttect cteteggttt gtctatatat atgcatgtat 60
ggtecgattee cgatctegte gattcteggt ttegecttee gtacgaagat tegtttagat 120
tgttcatatg ttctgttgtyg ttaccagatt gatcggatca acttgatcca gttatcttceg 180
ctcctecgat tagatccgtt tetatttcag tatatatata ctagtatagt atctagggtt 240
cacactgttg accgactggt tacttggaat tgatccegtge tgagttcagt tgttgecgte 300
cataaaggce cgtgctattg tctgttectga aacgaaatce tgtagattte ttagggttag 360
tgttcaattc atcaaaaggt tgattagtga attatcaaat ttgagagggt taaatcatte 420
tcatcatgtt gtctcgaatg taatcccaaa gatattatag actgtgtttc gatttgatgg 480
attgatttgt gtatcatcta aatcaacaag gctaagtcat cagttcatag aatcatgttt 540
aggtttccegt tcaatagact agttttatca atatataaaa ttataagaag ggtagggtaa 600
atcacgttgce ctcaaatgcc atcctgtatg gtttggtttc aattcaatta gtttggttga 660
ttagggtatg ctctggatta agatggttaa atcttcccta gcatcttece tgcectatcct 720
tacttgatce gttteggata tgttggaagt acagcgaget tatttcatgt tgatagtgac 780

ccetttecaga ttatactatt gaatattgta tgtttgccac ttctgtatgt tgaattatcce 840
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tgctaaatta gcaatggaat tagcatattg gcaattggta tgcatggacc taatcaggac 900
ggatgtggtt atgttagttt caattcattg tcaattcatt gttcacctgc gttagatata 960

tatgatgatt tttacgtgta gttcatagtt cttgagtttt ggatctttct tatctgatat 1020
atgctttect gtgectgtge tttattgtgt cttaccatge gatttttgte tatgcag 1077
<210> SEQ ID NO 59

<211> LENGTH: 2000

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 59

cactagctge gcatgataaa gccacaagcec aaaattaatt attatgggtyg agaataaata 60
cgtaccagca ccggecatag aaaaagtaca ttattaaagg tctaatttgg aaacagtctg 120
aaaacgacgt gcgctgcaga ggtaaatgta attttecggea ctaaaaccat tatcaactaa 180
ttcattcaat aacagttatt tagaaaatgt atagctcget ctaaaaaaac agtttagaaa 240
aacagtcaaa ataattcgac caacaaacag ttaataaggt tcattaaata tataatgcac 300
ggtgctattt gatcttttaa aggaaaaaga ggaatagtcg tgggcgccag gegggaattg 360
gggcegeggga gtetgecgga cgacgegtte cgtccgaacg gecggaccog acgaggeced 420
cecegeagece cacgtegeag aaccgteegt gggtggtaat ctggeegggt acaccagecg 480
tccecttggyg cggectcaca gecactggget cacacgtgag ttttgttetg ggetteggat 540
cgcaccatat gggectegge atcagaaaga cggggeccgt ctgggataga agagacagga 600
acctcctegt ggattccaga agccagecac gagcgaccac cgacgeggag gatactegte 660
gtccaagtcee aacacggcegg gegggeggge ggacgegtgg getgggetaa ctgectaacce 720
ttaacctcca aggcacgeca aggcccgett cteccacceg acataaatat ccccccatcce 780
aggcaaggcg cagagcctca gaccagatte cgatcaatca cccataaget ccccccaaat 840
ctgttecteg tcteecegtet cgeggtttee tactteecte ggacgectee ggcaagtege 900
tcgaccegege gattcegece getcaaggta tcaacteggt tcaccactce aatctacgte 960

tgatttagat gttacttcca tctatgtcta atttagatgt tactccgatg cgattggatt 1020
atgtttatgc ggtttgcact gctctggaaa ctggaatcta gggtttcgag tgatttgatce 1080
gatcgcgate tgtgatttcg ttgcgecttg tgtatgcttg gagtgatcta ggcttgtata 1140
tgcggcatcg cgatctgacg cggttgcttt gtagaggcetg ggggtctagg ctgtgatttt 1200
agaatcaaat aaagctgttc cttaccgtag atgtttccta catgttctgt ccagtactcce 1260
agtgctatat tcacattgtt tgaggcttga gttttgtcga tcagtggtca tgagaaaaat 1320
atatctcatg attttagagg cacctattgg gaaaggtaga tggttccgtt ttacatgttt 1380
tatagacctt gtggcatggc tcecctttgtte tatgggtget ttattttcecct gaataacagt 1440
aatgcgagac tggtctatgg gtgctttgac cagtaatgcg agactagtta tttgatcatg 1500
gtgcagttcc tagtgattac gaacaacaat ttggtagctc agttcattca gcattggttt 1560
ctacgatcct tatcatttta cttctgaatg aatttattta tttaagatat tacagtgcaa 1620
taaactgctg tataatatca gtaacaaact gctattacta gtaaatgcct agattcataa 1680
taattcatta ttctacttga aaatgatctt aggccttttt atgcggtcct acgcatcctt 1740

ccacaggact tgctgtttgt ttgttttttg taatcccteg ctgggacgca gaatggttca 1800
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tctgtgctaa taattttttt gcatatataa gtttatagtt ctcattattc atgtggctat 1860
ggtagcctgt aaaatctatt gtaataacat attagtcagc catacatctg ttccaacttg 1920
ctcaattgca aatcatatct ccacttaaag cacatgtttg caagctttct gacaagtttce 1980
tttgtgtttg attgaaacag 2000
<210> SEQ ID NO 60

<211> LENGTH: 791

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 60

cactagctge gcatgataaa gccacaagcec aaaattaatt attatgggtyg agaataaata 60
cgtaccagca ccggecatag aaaaagtaca ttattaaagg tctaatttgg aaacagtctg 120
aaaacgacgt gcgctgcaga ggtaaatgta attttecggea ctaaaaccat tatcaactaa 180
ttcattcaat aacagttatt tagaaaatgt atagctcget ctaaaaaaac agtttagaaa 240
aacagtcaaa ataattcgac caacaaacag ttaataaggt tcattaaata tataatgcac 300
ggtgctattt gatcttttaa aggaaaaaga ggaatagtcg tgggcgccag gegggaattg 360
gggcegeggga gtetgecgga cgacgegtte cgtccgaacg gecggaccog acgaggeced 420
cecegeagece cacgtegeag aaccgteegt gggtggtaat ctggeegggt acaccagecg 480
tccecttggyg cggectcaca gecactggget cacacgtgag ttttgttetg ggetteggat 540
cgcaccatat gggectegge atcagaaaga cggggeccgt ctgggataga agagacagga 600
acctcctegt ggattccaga agccagecac gagcgaccac cgacgeggag gatactegte 660
gtccaagtcee aacacggcegg gegggeggge ggacgegtgg getgggetaa ctgectaacce 720
ttaacctcca aggcacgeca aggcccgett cteccacceg acataaatat ccccccatcce 780
aggcaaggeg ¢ 791

<210> SEQ ID NO 61

<211> LENGTH: 136

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 61

agagcctcag accagattcc gatcaatcac ccataagcete cccccaaatce tgttectegt 60
ctecegtete geggtttect acttcecteg gacgecteeg gcaagtceget cgaccgegeg 120
attcecgeceg ctcaag 136

<210> SEQ ID NO 62

<211> LENGTH: 1073

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 62

gtatcaactc ggttcaccac tccaatctac gtctgattta gatgttactt ccatctatgt 60
ctaatttaga tgttactccg atgcgattgg attatgttta tgcggtttge actgctectgg 120
aaactggaat ctagggtttc gagtgatttg atcgatcgeg atctgtgatt tcegttgegee 180
ttgtgtatge ttggagtgat ctaggcttgt atatgcggea tegegatctyg acgeggttge 240

tttgtagagg ctgggggtct aggctgtgat tttagaatca aataaagetg ttecttacceg 300
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tagatgtttc ctacatgttc tgtccagtac tccagtgcta tattcacatt gtttgaggcet 360
tgagttttgt cgatcagtgg tcatgagaaa aatatatctc atgattttag aggcacctat 420
tgggaaaggt agatggttcc gttttacatg ttttatagac cttgtggcat ggctcctttg 480
ttctatgggt getttatttt cctgaataac agtaatgcga gactggtcta tgggtgettt 540
gaccagtaat gcgagactag ttatttgatc atggtgcagt tcctagtgat tacgaacaac 600
aatttggtag ctcagttcat tcagcattgg tttctacgat ccttatcatt ttacttctga 660
atgaatttat ttatttaaga tattacagtg caataaactg ctgtataata tcagtaacaa 720
actgctatta ctagtaaatg cctagattca taataattca ttattctact tgaaaatgat 780
cttaggcctt tttatgcggt cctacgcatc cttceccacagg acttgectgtt tgtttgtttt 840
ttgtaatcce tcgctgggac gcagaatggt tcatctgtge taataatttt tttgcatata 900
taagtttata gttctcatta ttcatgtggc tatggtagcc tgtaaaatct attgtaataa 960

catattagtc agccatacat ctgttccaac ttgctcaatt gcaaatcata tctccactta 1020
aagcacatgt ttgcaagctt tcectgacaagt ttctttgtgt ttgattgaaa cag 1073
<210> SEQ ID NO 63

<211> LENGTH: 2064

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 63

cattaaaagt cattatgtge atgcgtegta actaacatgg atatgttget gcactatcte 60
ctcgecactag ctgcgecatga taaagccaca agcecaaaatt aattattatg ggtgagaata 120
aatacgtacc agcaccggcece atagaaaaag tacattatta aaggtctaat ttggaaacag 180
tctgaaaacyg acgtgegetyg cagaggtaaa tgtaatttte ggcactaaaa ccattatcaa 240
ctaattcatt caataacagt tatttagaaa atgtataget cgctctaaaa aaacagttta 300
gaaaaacagt caaaataatt cgaccaacaa acagttaata aggttcatta aatatataat 360
gcacggtgcet atttgatctt ttaaaggaaa aagaggaata gtecgtgggeg ccaggeggga 420

attggggege gggagtctge cggacgacge gtteegteeg aacggecgga cccgacgagg 480

ccececeegee gecccacgte gecagaacegt cegtgggtgg taatctggee gggtacacca 540
gecgtecect tgggeggect cacagcactyg ggctcacacg tgagttttgt tetgggette 600
ggatcgcace atatgggcct cggcatcaga aagacgggge ccgtetggga tagaagagac 660
aggaacctce tcgtggatte cagaagccag ccacgagcga ccaccgacge ggaggatact 720

cgtegtccaa gtccaacacg gegggeggge gggeggacge gtgggetggg ctaactgect 780

aaccttaacce tccaaggcac gccaaggece gettetecca cecgacataa atatcccccce 840
atccaggcaa ggcgcagage ctcagaccag attccgatca atcacccata agetcccccce 900
aaatctgtte ctegtetece gtetegeggt ttectactte ceteggacge ctecggcaag 960

tcgctecgace gegcecgattee geccgctcaa ggtatcaact cggttcacca ctccaatcta 1020
cgtctgattt agatgttact tccatctatg tctaatttag atgttactcce gatgcgattg 1080
gattatgttt atgcggtttg cactgctctg gaaactggaa tctagggttt cgagtgattt 1140
gatcgatcge gatctgtgat ttegttgege cttgtgtatg cttggagtga tctaggettg 1200

tatatgcgge atcgcgatct gacgceggttg ctttgtagag gectgggggtce taggetgtga 1260
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ttttagaatc aaataaagct gttccttacc gtagatgttt cctacatgtt ctgtccagta 1320
ctccagtget atattcacat tgtttgaggce ttgagttttg tcgatcagtg gtcatgagaa 1380
aaatatatct catgatttta gaggcaccta ttgggaaagg tagatggttc cgttttacat 1440
gttttataga ccttgtggca tggctccttt gttctatggg tgctttattt tcctgaataa 1500
cagtaatgcg agactggtcect atgggtgctt tgaccagtaa tgcgagacta gttatttgat 1560
catggtgcag ttcctagtga ttacgaacaa caatttggta gctcagttca ttcagcattg 1620
gtttctacga tccttatcat tttacttctg aatgaattta tttatttaag atattacagt 1680
gcaataaact gctgtataat atcagtaaca aactgctatt actagtaaat gcctagattce 1740
ataataattc attattctac ttgaaaatga tcttaggcect ttttatgcgg tcectacgcat 1800
ccttceccacag gacttgctgt ttgtttgttt tttgtaatcce ctcgectggga cgcagaatgg 1860
ttcatctgtg ctaataattt ttttgcatat ataagtttat agttctcatt attcatgtgg 1920
ctatggtagc ctgtaaaatc tattgtaata acatattagt cagccataca tctgttccaa 1980
cttgctcaat tgcaaatcat atctccactt aaagcacatg tttgcaagct ttctgacaag 2040
tttctttgtg tttgattgaa acag 2064
<210> SEQ ID NO 64

<211> LENGTH: 855

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 64

cattaaaagt cattatgtge atgcgtegta actaacatgg atatgttget gcactatcte 60
ctcgecactag ctgcgecatga taaagccaca agcecaaaatt aattattatg ggtgagaata 120
aatacgtacc agcaccggcece atagaaaaag tacattatta aaggtctaat ttggaaacag 180
tctgaaaacyg acgtgegetyg cagaggtaaa tgtaatttte ggcactaaaa ccattatcaa 240
ctaattcatt caataacagt tatttagaaa atgtataget cgctctaaaa aaacagttta 300
gaaaaacagt caaaataatt cgaccaacaa acagttaata aggttcatta aatatataat 360
gcacggtgcet atttgatctt ttaaaggaaa aagaggaata gtecgtgggeg ccaggeggga 420

attggggege gggagtctge cggacgacge gtteegteeg aacggecgga cccgacgagg 480

ccececeegee gecccacgte gecagaacegt cegtgggtgg taatctggee gggtacacca 540
gecgtecect tgggeggect cacagcactyg ggctcacacg tgagttttgt tetgggette 600
ggatcgcace atatgggcct cggcatcaga aagacgggge ccgtetggga tagaagagac 660
aggaacctce tcgtggatte cagaagccag ccacgagcga ccaccgacge ggaggatact 720

cgtegtecaa gtccaacacg gegggeggge gggceggacge gtgggetggyg ctaactgect 780
aaccttaacc tccaaggcac gccaaggecce gettctceeca cecgacataa atatccccce 840
atccaggcaa ggcgce 855
<210> SEQ ID NO 65

<211> LENGTH: 2000

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 65

agaagtaaaa aaaaagttcg tttcagaatc ataaaggtaa gttaaaaaaa gaccatacaa 60
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aaaagaggta tttaatgata aactataatc cagaatttgt taggatagta tataagaata 120
agaccttgtt tagtttcaaa aaaatttgca aaattttcca gattcctegt cacatcaaat 180
ctttagaggt atgcatggag tattaaatat agacaagacc taaataagaa aacatgaaat 240
gttcacgaaa aaaatcaagc caatgcatga tcgaagcaaa cggtatagta acggtgttaa 300
cctgatccat tgatctttgt aatctttaac ggccacctac cgegggcage aaacggegte 360
ccectecteg atatctecge ggeggectet ggetttttee geggaattge geggtgggga 420
cggattccac gagaccgcaa cgcaaccgece tcetegecget gggecccaca ccgeteggtyg 480
cegtageceg tagectcacg ggattcettte tecctectee ceegtgtata aattggette 540
atccectece tgcctcatce atccaaatcce cactccccaa teccatcceeyg tcggagaaat 600
tcatcgaage gaagcgaagce gaatcctccece gatcctctea aggtacgega gttttcgaat 660
ccectecaga cccectegtat gettteectg ttegtttteg tegtagegtt tgattaggta 720
tgctttcect gttegtgtte gtegtagggt tegattaggt cgtgtgagge catggectge 780
tgtgataaat ttatttgttg ttatatcgga tctgtagtecg atttgggggt cgtggtgtag 840
atccgeggge tgtgatgaag ttatttggtg tgattgtget cgegtgatte tgcgegttga 900
gctegagtag atctgatggt tggacgaccg attggttegt tggctggetg cgectaaggtt 960

gggctgggcet catgttgegt tcegetgttge gegtgattee geggatggac ttgegcttga 1020
ttgccgecag atcacgttac gattatgtga tttegtttgg aactttttag atttgtaget 1080
tctgcttatt atatgacaga tgcgcectact gctcatatge ctgtggtaaa taatggatgg 1140
ctgtgggtca aactagttga ttgtcgagtc atgtatcata tacaggtgta tagacttgcg 1200
tctaattgtt tgcatgttgc agttatatga tttgttttag attgtttgtt ccactcatct 1260
aggctgtaaa agggacacta cttattagct tgttgtttaa tctttttatt agtagattat 1320
attggtaatg ttttactaat tattattatg ttatatgtga cttctgctca tgcctgatta 1380
taatcataga tcactgtagt tgattgttga atcatgtgtc aaatacccgt atacataaca 1440
ctacacattt gcttagttgt ttccttaact catgcaaatt gaacaccatg tatgatttgc 1500
atggtgctgt aatgttaaat actacagtcc tgttggtact tgtttagtaa gaatctgcett 1560
catacaacta tatgctatgc ctgatgataa tcatatatct ttgtgtaatt aataattagt 1620
tgactgttga ataatgtatc gagtacatac catggcacaa ttgcttagtc acttccttaa 1680
ccatgcatat tgaactgacc ccttcatgtt ctgctgaatt gttctattct gattagacca 1740
tacatcatgt attgcaatct ttatttgcaa ttgtaatgta atggttcggt tctcaaatgt 1800
taaatgctat agttgtgcta ctttctaatg ttaaatgcta tagctgtgct acttgtaaga 1860
tctgcttcat agtttagtta aattaggatg atgagctttg atgctgtaac tttgtttgat 1920
tatgttcata gttgatcagt ttttgttaga ctcacagtaa cttatggtct cactcttcectt 1980
ctggtctttg atgtttgcag 2000
<210> SEQ ID NO 66

<211> LENGTH: 565

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 66

agaagtaaaa aaaaagttcg tttcagaatc ataaaggtaa gttaaaaaaa gaccatacaa 60
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aaaagaggta tttaatgata aactataatc cagaatttgt taggatagta tataagaata 120
agaccttgtt tagtttcaaa aaaatttgca aaattttcca gattcctegt cacatcaaat 180
ctttagaggt atgcatggag tattaaatat agacaagacc taaataagaa aacatgaaat 240
gttcacgaaa aaaatcaagc caatgcatga tcgaagcaaa cggtatagta acggtgttaa 300
cctgatccat tgatctttgt aatctttaac ggccacctac cgegggcage aaacggegte 360
ccectecteg atatctecge ggeggectet ggetttttee geggaattge geggtgggga 420
cggattccac gagaccgcaa cgcaaccgece tcetegecget gggecccaca ccgeteggtyg 480
cegtageceg tagectcacg ggattcettte tecctectee ceegtgtata aattggette 540
atccectece tgcectcatee atcca 565
<210> SEQ ID NO 67
<211> LENGTH: 77
<212> TYPE: DNA
<213> ORGANISM: Sorghum bicolor
<400> SEQUENCE: 67
aatcccacte cccaatccca tcccgtegga gaaattcate gaagcgaage gaagcgaatce 60
ctccecgatee tctcaag 77
<210> SEQ ID NO 68
<211> LENGTH: 1358
<212> TYPE: DNA
<213> ORGANISM: Sorghum bicolor
<400> SEQUENCE: 68
gtacgcgagt tttcgaatce cctecagacce cctegtatge tttecetgtt cgttttegte 60
gtagcgtttyg attaggtatg ctttccetgt tegtgttcegt cgtagggttc gattaggtceg 120
tgtgaggcca tggcctgetg tgataaattt atttgttgtt atatcggatce tgtagtcgat 180
ttgggggteyg tggtgtagat ccgcgggetyg tgatgaagtt atttggtgtyg attgtgetceg 240
cgtgattetyg cgcgttgage tcgagtagat ctgatggttyg gacgaccgat tggttegttg 300
getggetgeyg ctaaggttgg getgggetca tgttgegtte getgttgege gtgattcege 360
ggatggactt gecgcettgatt gccgecagat cacgttacga ttatgtgatt tegtttggaa 420
ctttttagat ttgtagcttc tgcttattat atgacagatg cgcctactgce tcatatgect 480
gtggtaaata atggatggct gtgggtcaaa ctagttgatt gtcgagtcat gtatcatata 540
caggtgtata gacttgcgtc taattgtttg catgttgcag ttatatgatt tgttttagat 600
tgtttgttce actcatctag gctgtaaaag ggacactact tattagcttg ttgtttaatce 660
tttttattag tagattatat tggtaatgtt ttactaatta ttattatgtt atatgtgact 720
tctgctcatg cctgattata atcatagatc actgtagttg attgttgaat catgtgtcaa 780
atacccgtat acataacact acacatttge ttagttgttt ccttaactca tgcaaattga 840
acaccatgta tgatttgcat ggtgctgtaa tgttaaatac tacagtcctyg ttggtacttg 900
tttagtaaga atctgcttca tacaactata tgctatgcect gatgataatc atatatcttt 960

gtgtaattaa taattagttg actgttgaat aatgtatcga gtacatacca tggcacaatt 1020
gcttagtcac ttecttaacce atgcatattg aactgaccec ttcatgttcect gctgaattgt 1080

tctattctga ttagaccata catcatgtat tgcaatcttt atttgcaatt gtaatgtaat 1140
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ggttcggtte tcaaatgtta aatgctatag ttgtgctact ttctaatgtt aaatgctata 1200
gctgtgctac ttgtaagatc tgcttcatag tttagttaaa ttaggatgat gagctttgat 1260
gctgtaactt tgtttgatta tgttcatagt tgatcagttt ttgttagact cacagtaact 1320
tatggtctca ctcttcttet ggtctttgat gtttgcag 1358
<210> SEQ ID NO 69

<211> LENGTH: 2622

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 69

actgcegega cacgectcac tggegggagg getcegageg ctetceteece ggeggecgge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcect tttatattat agectgtggac ctgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660

ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacac gtaactggec ctgtaactac tcegtteggece 780
atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840

gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag catcggaaca ctggtgattg 1080
gtggagcegyg cagtatgcege cccagcacgg ccgaggtggt ggtggecegt ggecctgetg 1140
tctgecgegge tcgggacaac ttgaaactgg gccaccgect cgtcegcaact cgcaaccegt 1200
tggcggaaga aaggaatggc tcgtaggggce ccgggtagaa tcgaagaatg ttgcgetggg 1260
cttcgattca cataacatgg gcctgaagct ctaaaacgac ggcccggteg ccgcgcgatg 1320
gaaagagacc ggatcctcect cgtgaattct ggaaggccac acgagagcga cccaccaccg 1380
acgcggagga gtcegtgegtg gtccaacacg gecggeggge tgggctgega ccttaaccag 1440
caaggcacgce cacgacccgce cccgcececteg aggcataaat accctcccat cccegttgecg 1500
caagactcag atcagattcc gatccccagt tcttceccccaa tcaccttgtg gtectetegtg 1560
tegeggttee cagggacgcece tcecggetegt cgetcgacag cgatctceege cccagcaagg 1620
tatagattca gttccttget ccgatcccaa tctggttgag atgttgctee gatgcgactt 1680
gattatgtca tatatctgcg gtttgcaccg atctgaagcec tagggtttct cgagcgaccce 1740

agttatttgc aatttgcgat ttgctcegttt gttgcgcage gtagtttatg tttggagtaa 1800
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tcgaggattt gtatgcggeg tceggcgctac ctgcttaatc acgccatgtg acgcggttac 1860
ttgcagaggc tgggttctgt tatgtcgtga tctaagaatc tagattaggce tcagtcgttce 1920
ttgctgtcga ctagtttgtt ttgatatcca tgtagtacaa gttacttaaa atttaggtcc 1980
aatatatttt gcatgctttt ggcctgttat tcttgccaac aagttgtcct ggtaaaaagt 2040
agatgtgaaa gtcacgtatt gggacaaatt gatggtttag tgctatagtt ctatagttct 2100
gtgatacatc tatctgattt tttttggtct attggtgcct aacttatctg aaaatcatgg 2160
aacatgaggc tagtttgatc atggtttagt tcattgtgat taataatgta tgatttagta 2220
gctattttgg tgatcgtgte attttatttg tgaatggaat cattgtatgt aaatgaagcet 2280
agttcagggg ttacgatgta gctggctttg tattctaaag gctgctatta ttcatccatce 2340
gatttcacct atatgtaatc cagagctttt gatgtgaaat ttgtctgatc cttcactagg 2400
aaggacagaa cattgttaat attttggcac atctgtctta ttctcatcct ttgtttgaac 2460
atgttagcct gttcaaacag atactgttgt aatgtcctag ttatataggt acatatgtgt 2520
tctctattga gtttatggac ttttgtgtgt gaagttatat ttcattttgce tcaaaactca 2580
tgtttgcaag ctttctgaca ttattctatt gttctgaaac ag 2622
<210> SEQ ID NO 70

<211> LENGTH: 1492

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 70

actgcegega cacgectcac tggegggagg getcegageg ctetceteece ggeggecgge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcect tttatattat agectgtggac ctgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660

ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacac gtaactggec ctgtaactac tcegtteggece 780
atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840

gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag catcggaaca ctggtgattg 1080
gtggagcegyg cagtatgcege cccagcacgg ccgaggtggt ggtggecegt ggecctgetg 1140

tctgecgegge tcgggacaac ttgaaactgg gccaccgect cgtcegcaact cgcaaccegt 1200



US 2012/0246763 Al Sep. 27,2012
100

-continued

tggcggaaga aaggaatggc tcgtaggggce ccgggtagaa tcgaagaatg ttgcgetggg 1260
cttcgattca cataacatgg gcctgaagct ctaaaacgac ggcccggteg ccgcgcgatg 1320
gaaagagacc ggatcctcect cgtgaattct ggaaggccac acgagagcga cccaccaccg 1380
acgcggagga gtcegtgegtg gtccaacacg gecggeggge tgggctgega ccttaaccag 1440
caaggcacgc cacgacccgce cccgececteg aggcataaat acccteccat cce 1492
<210> SEQ ID NO 71

<211> LENGTH: 127

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 71

cgttgeccgea agactcagat cagattccga tcecccagtte ttecccaatce accttgtggt 60
ctetegtgte geggttecca gggacgecte cggetegteg ctegacageyg atctecgece 120
cagcaag 127

<210> SEQ ID NO 72

<211> LENGTH: 1003

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 72

gtatagattc agttccttge tccgatccca atctggttga gatgttgetce cgatgcgact 60
tgattatgtce atatatctgce ggtttgcacce gatctgaage ctagggttte tcgagcgace 120
cagttatttg caatttgcga tttgctegtt tgttgcgcag cgtagtttat gtttggagta 180
atcgaggatt tgtatgcggce gtcggegeta cctgettaat cacgecatgt gacgeggtta 240
cttgcagagg ctgggttetg ttatgtegtg atctaagaat ctagattagg ctcagtegtt 300
cttgctgtecg actagtttgt tttgatatce atgtagtaca agttacttaa aatttaggtc 360
caatatattt tgcatgcttt tggcctgtta ttcttgccaa caagttgtcce tggtaaaaag 420
tagatgtgaa agtcacgtat tgggacaaat tgatggttta gtgctatagt tctatagtte 480
tgtgatacat ctatctgatt ttttttggtc tattggtgcce taacttatct gaaaatcatg 540
gaacatgagg ctagtttgat catggtttag ttcattgtga ttaataatgt atgatttagt 600
agctattttg gtgatcgtgt cattttattt gtgaatggaa tcattgtatg taaatgaagc 660
tagttcaggg gttacgatgt agctggcttt gtattctaaa ggctgctatt attcatccat 720
cgatttcacc tatatgtaat ccagagcttt tgatgtgaaa tttgtctgat ccttcactag 780
gaaggacaga acattgttaa tattttggca catctgtctt attctcatcc tttgtttgaa 840
catgttagcee tgttcaaaca gatactgttg taatgtccta gttatatagg tacatatgtg 900
ttctctattg agtttatgga cttttgtgtg tgaagttata tttcattttg ctcaaaactc 960
atgtttgcaa gctttctgac attattctat tgttctgaaa cag 1003

<210> SEQ ID NO 73

<211> LENGTH: 2622

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 73

actgcegega cacgectcac tggegggagg getcegageg ctetceteece ggeggecgge 60
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ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcet tttatattat agectgtggac ccgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660

ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacac gtaactggec ctgtaactac tcegtteggece 780
atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840

gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag catcggaaca ctggtgattg 1080
gtggagcegyg cagtatgcege cccagcacgg ccgaggtggt ggtggecegt ggecctgetg 1140
tctgecgegge tcgggacaac ttgaaactgg gccaccgect cgtcegcaact cgcaaccegt 1200
tggcggaaga aaggaatggc tcgtaggggce ccgggtagaa tcgaagaatg ttgcgetggg 1260
cttcgattca cataacatgg gcctgaagct ctaaaacgac ggcccggteg ccgcgcgatg 1320
gaaagagacc ggatcctcect cgtgaattct ggaaggccac acgagagcga cccaccaccg 1380
acgcggagga gtcegtgegtg gtccaacacg gecggeggge tgggctgega ccttaaccag 1440
caaggcacgce cacgacccgce cccgcececteg aggcataaat accctcccat cccegttgecg 1500
caagactcag atcagattcc gatccccagt tcttceccccaa tcaccttgtg gtectetegtg 1560
tegeggttee cagggacgcece tcecggetegt cgetcgacag cgatctceege cccagcaagg 1620
tatagattca gttccttget ccgatcccaa tctggttgag atgttgctee gatgcgactt 1680
gattatgtca tatatctgcg gtttgcaccg atctgaagcec tagggtttct cgagcgaccce 1740
agttatttgc aatttgcgat ttgctcegttt gttgcgcage gtagtttatg tttggagtaa 1800
tcgaggattt gtatgcggeg tceggcgctac ctgcttaatc acgccatgtg acgcggttac 1860
ttgcagaggc tgggttctgt tatgtcgtga tctaagaatc tagattaggce tcagtcgttce 1920
ttgctgtcga ctagtttgtt ttgatatcca tgtagtacaa gttacttaaa atttaggtcc 1980
aatatatttt gcatgctttt ggcctgttat tcttgccaac aagttgtcct ggtaaaaagt 2040
agatgtgaaa gtcacgtatt gggacaaatt gatggtttag tgctatagtt ctatagttct 2100
gtgatacatc tatctgattt tttttggtct attggtgcct aacttatctg aaaatcatgg 2160
aacatgaggc tagtttgatc atggtttagt tcattgtgat taataatgta tgatttagta 2220
gctattttgg tgatcgtgte attttatttg tgaatggaat cattgtatgt aaatgaagcet 2280

agttcagggg ttacgatgta gctggctttg tattctaaag gctgctatta ttcatccatce 2340
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gatttcacct atatgtaatc cagagctttt gatgtgaaat ttgtctgatc cttcactagg 2400
aaggacagaa cattgttaat attttggcac atctgtctta ttctcatcct ttgtttgaac 2460
atgttagcct gttcaaacag atactgttgt aatgtcctag ttatataggt acatatgtgt 2520
tctctattga gtttatggac ttttgtgtgt gaagttatat ttcattttgce tcaaaactca 2580
tgtttgcaag ctttctgaca ttattctatt gttctgaaac ag 2622
<210> SEQ ID NO 74

<211> LENGTH: 1492

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 74

actgcegega cacgectcac tggegggagg getcegageg ctetceteece ggeggecgge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcet tttatattat agectgtggac ccgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660

ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacac gtaactggec ctgtaactac tcegtteggece 780
atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840

gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag catcggaaca ctggtgattg 1080
gtggagcegyg cagtatgcege cccagcacgg ccgaggtggt ggtggecegt ggecctgetg 1140
tctgecgegge tcgggacaac ttgaaactgg gccaccgect cgtcegcaact cgcaaccegt 1200
tggcggaaga aaggaatggc tcgtaggggce ccgggtagaa tcgaagaatg ttgcgetggg 1260
cttcgattca cataacatgg gcctgaagct ctaaaacgac ggcccggteg ccgcgcgatg 1320
gaaagagacc ggatcctcect cgtgaattct ggaaggccac acgagagcga cccaccaccg 1380
acgcggagga gtcegtgegtg gtccaacacg gecggeggge tgggctgega ccttaaccag 1440
caaggcacgc cacgacccgce cccgececteg aggcataaat acccteccat cce 1492
<210> SEQ ID NO 75

<211> LENGTH: 2164

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 75
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geegtttttyg aagtatccag gattagaagce ttctactgeg cttttatatt atagetgtgg 60
acctgtggta acctttctet tttggcgcectt gcttaatctce ggccgtgctg gteccatgett 120

aggcactagg cagagataga gccgggggtyg aatggggeta aagetcaget getcgagggg 180

cegtgggetyg gtttecacta gectacaget gtgecacgtg cggecgegea agecgaagca 240
agcacgctga gcegttggac agettgtecat aatgecatta cgtggattac acgtaactgg 300
ccctgtaact actegttegg ccatcatcaa acgacgacgt cegetaggeg acgacacggg 360
taatgcacge agccacccag gogegegege tageggagea cggtcaggtyg acacgggegt 420
cgtgacgett ccgagttgaa ggggttaacyg ccagaaacag tgtttggeca gggtatgaac 480
ataacaaaaa atattcacac gaaagaatgg aagtatggag ctgctactgt gtaaatgcca 540
agcaggaaac tcacgcccge taacatccaa cggccaacag ctcgacgtge cggtcageag 600
agcatcggaa cactggtgat tggtggagee ggcagtatge gecccagecac ggcecgaggtg 660
gtggtggece gtggecctge tgtetgegeyg getegggaca acttgaaact gggecaccge 720
ctegtegeaa ctegeaacce gttggeggaa gaaaggaatg getegtaggg geccgggtag 780
aatcgaagaa tgttgegetg ggettegatt cacataacat gggectgaag ctctaaaacg 840
acggcceggt cgecgegega tggaaagaga ccggatecte ctegtgaatt ctggaaggece 900
acacgagagc gacccaccac cgacgceggag gagtegtgeg tggtccaaca cggccggegg 960

gectgggetge gaccttaacce agcaaggcac gccacgaccce gecccgecect cgaggcataa 1020
ataccctecce atccegttge cgcaagactce agatcagatt ccgatcccca gttcettecce 1080
aatcaccttg tggtctcteg tgtcgeggtt cccagggacg cctceecggcte gtegetcecgac 1140
agcgatctce geccccagcaa ggtatagatt cagttceccettg ctceccgatcece aatctggttg 1200
agatgttgct ccgatgcgac ttgattatgt catatatctg cggtttgcac cgatctgaag 1260
cctagggttt ctcgagcgac ccagttattt gcaatttgeg atttgctcecgt ttgttgegca 1320
gcgtagttta tgtttggagt aatcgaggat ttgtatgcgg cgtcggcgcet acctgcttaa 1380
tcacgccatg tgacgcggtt acttgcagag gctgggttcet gttatgtcgt gatctaagaa 1440
tctagattag gctcagtegt tettgctgte gactagtttg ttttgatatce catgtagtac 1500
aagttactta aaatttaggt ccaatatatt ttgcatgctt ttggcctgtt attcttgeca 1560
acaagttgtc ctggtaaaaa gtagatgtga aagtcacgta ttgggacaaa ttgatggttt 1620
agtgctatag ttctatagtt ctgtgataca tctatctgat tttttttggt ctattggtgc 1680
ctaacttatc tgaaaatcat ggaacatgag gctagtttga tcatggttta gttcattgtg 1740
attaataatg tatgatttag tagctatttt ggtgatcgtg tcattttatt tgtgaatgga 1800
atcattgtat gtaaatgaag ctagttcagg ggttacgatg tagctggctt tgtattctaa 1860
aggctgctat tattcatcca tcgatttcac ctatatgtaa tccagagctt ttgatgtgaa 1920
atttgtctga tccttcacta ggaaggacag aacattgtta atattttggce acatctgtct 1980
tattctcatc ctttgtttga acatgttagc ctgttcaaac agatactgtt gtaatgtcct 2040
agttatatag gtacatatgt gttctctatt gagtttatgg acttttgtgt gtgaagttat 2100
atttcatttt gctcaaaact catgtttgca agctttctga cattattcta ttgttctgaa 2160

acag 2164

<210> SEQ ID NO 76



US 2012/0246763 Al Sep. 27,2012
104

-continued
<211> LENGTH: 1034
<212> TYPE: DNA
<213> ORGANISM: Setaria italica
<400> SEQUENCE: 76
geegtttttyg aagtatccag gattagaagce ttctactgeg cttttatatt atagetgtgg 60
acctgtggta acctttctet tttggcgcectt gcttaatctce ggccgtgctg gteccatgett 120

aggcactagg cagagataga gccgggggtyg aatggggeta aagetcaget getcgagggg 180

cegtgggetyg gtttecacta gectacaget gtgecacgtg cggecgegea agecgaagca 240
agcacgctga gcegttggac agettgtecat aatgecatta cgtggattac acgtaactgg 300
ccctgtaact actegttegg ccatcatcaa acgacgacgt cegetaggeg acgacacggg 360
taatgcacge agccacccag gogegegege tageggagea cggtcaggtyg acacgggegt 420
cgtgacgett ccgagttgaa ggggttaacyg ccagaaacag tgtttggeca gggtatgaac 480
ataacaaaaa atattcacac gaaagaatgg aagtatggag ctgctactgt gtaaatgcca 540
agcaggaaac tcacgcccge taacatccaa cggccaacag ctcgacgtge cggtcageag 600
agcatcggaa cactggtgat tggtggagee ggcagtatge gecccagecac ggcecgaggtg 660
gtggtggece gtggecctge tgtetgegeyg getegggaca acttgaaact gggecaccge 720
ctegtegeaa ctegeaacce gttggeggaa gaaaggaatg getegtaggg geccgggtag 780
aatcgaagaa tgttgegetg ggettegatt cacataacat gggectgaag ctctaaaacg 840
acggcceggt cgecgegega tggaaagaga ccggatecte ctegtgaatt ctggaaggece 900
acacgagagc gacccaccac cgacgceggag gagtegtgeg tggtccaaca cggccggegg 960

gctgggetge gaccttaacce agcaaggcac gccacgaccce gccccgcecct cgaggcataa 1020
ataccctecce atcce 1034
<210> SEQ ID NO 77

<211> LENGTH: 1810

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 77

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagca tcggaacact ggtgattggt ggagecggea gtatgegece cagcacggec 300

gaggtggtgg tggcccegtgg cectgetgte tgegeggete gggacaactt gaaactggge 360

caccgecteg tegcaacteg caaccegttyg geggaagaaa ggaatggete gtaggggecce 420
gggtagaatc gaagaatgtt gecgetggget tcgattcaca taacatggge ctgaagetet 480
aaaacgacgg cceggtegece gegegatgga aagagaccgg atcctecteg tgaattetgg 540
aaggccacac gagagcgacce caccaccgac gocggaggagt cgtgegtggt ccaacacgge 600
cggegggetyg ggctgegace ttaaccagca aggcacgcca cgaccegece cgecctegag 660
gcataaatac cctcccatce cgttgecgeca agactcagat cagattccga tcecccagtte 720

ttccccaate accttgtggt ctetegtgte geggttecca gggacgecte cggctegteg 780
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ctcgacageg atctcecgecce cagcaaggta tagattcagt tccttgetcce gatcccaatce 840
tggttgagat gttgctccga tgcgacttga ttatgtcata tatctgeggt ttgcaccgat 900
ctgaagccta gggtttcteg agcgacccag ttatttgcaa tttgcgattt getegtttgt 960

tgcgcagegt agtttatgtt tggagtaatc gaggatttgt atgcggcgte ggcgctacct 1020
gcttaatcac gccatgtgac gcggttactt gcagaggctg ggttctgtta tgtegtgatce 1080
taagaatcta gattaggctc agtcgttctt gctgtcgact agtttgtttt gatatccatg 1140
tagtacaagt tacttaaaat ttaggtccaa tatattttgc atgcttttgg cctgttattce 1200
ttgccaacaa gttgtcctgg taaaaagtag atgtgaaagt cacgtattgg gacaaattga 1260
tggtttagtg ctatagttct atagttctgt gatacatcta tctgattttt tttggtctat 1320
tggtgcctaa cttatctgaa aatcatggaa catgaggcta gtttgatcat ggtttagttce 1380
attgtgatta ataatgtatg atttagtagc tattttggtg atcgtgtcat tttatttgtg 1440
aatggaatca ttgtatgtaa atgaagctag ttcaggggtt acgatgtagc tggctttgta 1500
ttctaaaggce tgctattatt catccatcga tttcacctat atgtaatcca gagcttttga 1560
tgtgaaattt gtctgatcct tcactaggaa ggacagaaca ttgttaatat tttggcacat 1620
ctgtcttatt ctcatccttt gtttgaacat gttagcctgt tcaaacagat actgttgtaa 1680
tgtcctagtt atataggtac atatgtgttc tctattgagt ttatggactt ttgtgtgtga 1740
agttatattt cattttgctc aaaactcatg tttgcaagct ttctgacatt attctattgt 1800
tctgaaacag 1810
<210> SEQ ID NO 78

<211> LENGTH: 680

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 78

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagca tcggaacact ggtgattggt ggagecggea gtatgegece cagcacggec 300

gaggtggtgg tggcccegtgg cectgetgte tgegeggete gggacaactt gaaactggge 360

caccgecteg tegcaacteg caaccegttg geggaagaaa ggaatggete gtaggggcece 420
gggtagaatc gaagaatgtt gcgetgggcet tcgattcaca taacatgggce ctgaagctcet 480
aaaacgacgg cccggtegece gegcgatgga aagagaccegg atcctecteg tgaattetgg 540
aaggccacac gagagcgacc caccaccgac geggaggagt cgtgegtggt ccaacacgge 600
cggegggetyg ggctgegace ttaaccagca aggcacgcca cgacccgece cgccectegag 660
gcataaatac cctcecccatce 680

<210> SEQ ID NO 79

<211> LENGTH: 1940

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 79
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agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttcecttect cgceegecat cataaatage cacccectecee agettectte gccacatcct 840
ctcatcatcet tctetegtgt agcacgegea geccgatcee caatccccte tcectegegag 900
cctegtegat cectegcectte aaggtatgge tatcgtectt cctcetcectcete tetttacctt 960

atctagatcg gcgatccatg gttagggcct gctagttete cgttegtgtt tgtcgatggce 1020
tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget cttgcgatct 1080
gtggttcectt taggaaaggc attaatttaa tccctgatgg ttcgagatcg gtgatccatg 1140
gttagtaccc taagctgtgg agtegggttt agatccgcge tgttcecgtagg cgatctgtte 1200
tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagctggtt cggagatcag 1260
atcgattcca ttatctgcta tacatcttgt ttegttgect aggctccgtt taatctatce 1320
atcgtatgat gttagccttt gatatgattc gatcgtgcta gectatgtcct gtggacttaa 1380
ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt tattaaattt 1440
ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat ctcttatctt 1500
ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt cttagaatat 1560
atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg aagcaacatg 1620
ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg ttctgtgtgt 1680
tttattggta tttgattaga tatatacatg cttagataca tacatgaagc agcatgctgc 1740
tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt tatcttgata 1800
tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc atgcatgacc 1860
ctgcgttagt atgctgttta tttgcttgag actctttett ttgtagatac tcaccctgtt 1920
ttctggtgat cctactgcag 1940
<210> SEQ ID NO 80

<211> LENGTH: 837

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 80

agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
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gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttececttect cgccegecat cataaatage cacccctecee agettectte gccacat 837
<210> SEQ ID NO 81
<211> LENGTH: 86
<212> TYPE: DNA
<213> ORGANISM: Coix lacryma-jobi
<400> SEQUENCE: 81
cctetecatca tetteteteg tgtagcacge geageccgat cceccaatccee ctetectege 60
gagcctegte gatccctege ttcaag 86
<210> SEQ ID NO 82
<211> LENGTH: 1017
<212> TYPE: DNA
<213> ORGANISM: Coix lacryma-jobi
<400> SEQUENCE: 82
gtatggctat cgteccttect ctctetetet ttaccttate tagatceggeg atccatggtt 60
agggcctget agttctecegt tegtgtttgt cgatggetgt gaggcacaat agatccgtceg 120
gegttatgat ggttagcctg tcatgetett gegatctgtg gttectttag gaaaggcatt 180
aatttaatcce ctgatggttc gagatcggtg atccatggtt agtaccctaa gctgtggagt 240
cgggtttaga tccgegetgt tcgtaggega tetgttcetga ttgttaactt gtcagtacct 300
gcgaatccte ggtggttcta getggttegg agatcagatce gattccatta tctgctatac 360
atcttgtttc gttgcctagg ctceccgtttaa tctatccatc gtatgatgtt agectttgat 420
atgattcgat cgtgctagect atgtcctgtg gacttaattg tcaggtccta atttttagga 480
agactgttce aaaccatctg ctggatttat taaatttgga tctggatgtg tcacatacac 540
cttcataatt aaaatggatg gaaatatctc ttatctttta gatatggata ggcatttata 600
tgatgctgtg agttttacta gtactttctt agaatatatg tactttttta gacggaatat 660
tgatatgtat acatgtgtag atacatgaag caacatgctg ctgtagtcta ataattcctg 720
ttcatctaat aatcaagtat gtatatgttc tgtgtgtttt attggtattt gattagatat 780
atacatgctt agatacatac atgaagcagc atgctgctac agtttaatca ttattgttta 840

tccaataaac aaacatgett tttaatttat cttgatatge ttggatgacg gaatatgcag 900



US 2012/0246763 Al Sep. 27,2012
108

-continued
agattttaag tacccagcat catgagcatg catgaccctyg cgttagtatg ctgtttattt 960
gcttgagact ctttettttg tagatactca ccctgtttte tggtgatcct actgcag 1017
<210> SEQ ID NO 83
<211> LENGTH: 1845
<212> TYPE: DNA
<213> ORGANISM: Coix lacryma-jobi
<400> SEQUENCE: 83
ctatctgttt tctttttgce ctgaaagagt gaagtcatca tcatatttac catggcgcge 60
gtaggagcge ttegtcgaag acccataggg gggcggtact cgcaccegtgg ttgtttectg 120
ttatgtaata tcggatgggg gagcagtcgg ctaggttggt cccatcggta ctggtegtcee 180
cctagtgege tagatgegeg atgtttgtec tcaaaaacte ttttettett aataacaatce 240
atacgcaaat tttttgcgta ttcgagaaaa aaagaagatt ctatctgttt tttttttgaa 300
atggctccaa tttataggag gagccegttt aacggcgteg acaaatctaa cggacaccaa 360
ccagecgaatg agcgaaccca ccagcgecaa getagccaag cgaagcagac ggccgagacyg 420
ctgacaccct tgccttggeg cggcatctee gtegetgget cgetggetet ggecectteg 480
cgagagttee ggtccaccte cacctgtgte ggtttccaac teegtteege cttegegtgg 540
gacttgttece gttcatccegt tggeggcatce cggaaattge gtggcegtaga gcacggggec 600
ctectetcac acggcacgga accgtcacga getcacggea cceggcagcac ggcggggatt 660
ccttecccac caccgetect teectttece ttectegece gecatcataa atagecacce 720
ctecccagett ccttegecac atcctcetecat catcttetet cgtgtagecac gegecageccyg 780
atcceccaate ccctetecte gegagecteg tegatccecte gettcaaggt atggetatceg 840
tcettectet ctetetettt accttatcta gatcggegat ccatggttag ggcectgetag 900
ttectecgtte gtgtttgteg atggetgtga ggcacaatag atccgtcegge gttatgatgg 960

ttagcctgte atgctcttge gatctgtggt tcectttagga aaggcattaa tttaatccect 1020
gatggttcga gatcggtgat ccatggttag taccctaage tgtggagtcg ggtttagatce 1080
cgegetgtte gtaggcgatce tgttcectgatt gttaacttgt cagtacctge gaatcctegg 1140
tggttctage tggttcggag atcagatcga ttccattatc tgctatacat cttgtttegt 1200
tgcctaggcet ccgtttaatce tatccatcgt atgatgttag cctttgatat gattcgatcg 1260
tgctagctat gtcctgtgga cttaattgtc aggtcctaat ttttaggaag actgttccaa 1320
accatctgect ggatttatta aatttggatc tggatgtgtc acatacacct tcataattaa 1380
aatggatgga aatatctctt atcttttaga tatggatagg catttatatg atgctgtgag 1440
ttttactagt actttcttag aatatatgta cttttttaga cggaatattg atatgtatac 1500
atgtgtagat acatgaagca acatgctgct gtagtctaat aattcctgtt catctaataa 1560
tcaagtatgt atatgttctg tgtgttttat tggtatttga ttagatatat acatgcttag 1620
atacatacat gaagcagcat gctgctacag tttaatcatt attgtttatc caataaacaa 1680
acatgctttt taatttatct tgatatgctt ggatgacgga atatgcagag attttaagta 1740
cccagcatca tgagcatgca tgaccctgcg ttagtatget gtttatttge ttgagactcet 1800

ttecttttgta gatactcacc ctgttttctg gtgatcctac tgcag 1845

<210> SEQ ID NO 84
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<211> LENGTH: 742
<212> TYPE: DNA
<213> ORGANISM: Coix lacryma-jobi
<400> SEQUENCE: 84
ctatctgttt tctttttgce ctgaaagagt gaagtcatca tcatatttac catggcgcge 60
gtaggagcge ttegtcgaag acccataggg gggcggtact cgcaccegtgg ttgtttectg 120
ttatgtaata tcggatgggg gagcagtcgg ctaggttggt cccatcggta ctggtegtcee 180
cctagtgege tagatgegeg atgtttgtec tcaaaaacte ttttettett aataacaatce 240
atacgcaaat tttttgcgta ttcgagaaaa aaagaagatt ctatctgttt tttttttgaa 300
atggctccaa tttataggag gagccegttt aacggcgteg acaaatctaa cggacaccaa 360
ccagecgaatg agcgaaccca ccagcgecaa getagccaag cgaagcagac ggccgagacyg 420
ctgacaccct tgccttggeg cggcatctee gtegetgget cgetggetet ggecectteg 480
cgagagttee ggtccaccte cacctgtgte ggtttccaac teegtteege cttegegtgg 540
gacttgttece gttcatccegt tggeggcatce cggaaattge gtggcegtaga gcacggggec 600
ctectetcac acggcacgga accgtcacga getcacggea cceggcagcac ggcggggatt 660
ccttecccac caccgetect teectttece ttectegece gecatcataa atagecacce 720
ctcccagett ccttegcecac at 742
<210> SEQ ID NO 85
<211> LENGTH: 1504
<212> TYPE: DNA
<213> ORGANISM: Coix lacryma-jobi
<400> SEQUENCE: 85
caaatctaac ggacaccaac cagcgaatga gcgaacccac cagcgccaag ctagccaagce 60
gaagcagacyg gccgagacge tgacacccett gecttggege ggcatcteeg tegetggete 120
getggetetyg gececttege gagagttceceg gtccacctee acctgtgteg gtttecaact 180
cegttecgee ttegegtggg acttgtteeg ttecatcegtt ggeggcatcece ggaaattgeg 240
tggcgtagag cacggggccce tcctctcaca cggcacggaa ccegtcacgag ctcacggcac 300
cggcagcacg gcggggattce cttccccacce accgetectt cecttteect tectegeccyg 360
ccatcataaa tagccaccce tcccagette cttegcecaca tectetcate atcttetete 420
gtgtagcacyg cgcagcccga tccccaatce cctcetecteg cgagectegt cgatcccteg 480
cttcaaggta tggctatcgt ccttectcte tctetcttta ccttatctag atcggcgatce 540
catggttagg gcctgetagt tctceegtteg tgtttgtega tggctgtgag gcacaataga 600
tcegteggeg ttatgatggt tagcectgtca tgetcettgeg atctgtggtt cctttaggaa 660
aggcattaat ttaatccctg atggttcgag atcggtgate catggttagt accctaaget 720
gtggagtcgyg gtttagatce gegetgtteg taggcgatcet gttetgattg ttaacttgte 780
agtacctgeg aatccteggt ggttctaget ggttceggaga tcagatcgat tccattatct 840
gctatacatc ttgtttegtt gcctaggectce cgtttaatcet atccatcgta tgatgttage 900
ctttgatatg attcgatcgt gctagctatg tcctgtggac ttaattgtca ggtcctaatt 960

tttaggaaga ctgttccaaa ccatctgctg gatttattaa atttggatct ggatgtgtca 1020

catacacctt cataattaaa atggatggaa atatctctta tcttttagat atggataggc 1080
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atttatatga tgctgtgagt tttactagta ctttcttaga atatatgtac ttttttagac 1140
ggaatattga tatgtataca tgtgtagata catgaagcaa catgctgctg tagtctaata 1200
attcctgttce atctaataat caagtatgta tatgttctgt gtgttttatt ggtatttgat 1260
tagatatata catgcttaga tacatacatg aagcagcatg ctgctacagt ttaatcatta 1320
ttgtttatcc aataaacaaa catgcttttt aatttatctt gatatgcttg gatgacggaa 1380
tatgcagaga ttttaagtac ccagcatcat gagcatgcat gaccctgcgt tagtatgcetg 1440
tttatttgct tgagactcectt tettttgtag atactcaccce tgttttctgg tgatcctact 1500
gcag 1504
<210> SEQ ID NO 86

<211> LENGTH: 401

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 86

caaatctaac ggacaccaac cagcgaatga gcgaacccac cagcgccaag ctagccaagce 60
gaagcagacyg gccgagacge tgacacccett gecttggege ggcatcteeg tegetggete 120
getggetetyg gececttege gagagttceceg gtccacctee acctgtgteg gtttecaact 180
cegttecgee ttegegtggg acttgtteeg ttecatcegtt ggeggcatcece ggaaattgeg 240
tggcgtagag cacggggccce tcctctcaca cggcacggaa ccegtcacgag ctcacggcac 300
cggcagcacg gcggggattce cttccccacce accgetectt cecttteect tectegeccyg 360
ccatcataaa tagccacccc tecccagette cttegcecaca t 401

<210> SEQ ID NO 87

<211> LENGTH: 1157

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 87

ccttectege ccgecatcat aaatagecac cectceccage ttecttegece acatectcete 60
atcatcttet ctcegtgtage acgcgcagece cgatccccaa tecectetece tcegegagect 120
cgtcgatcce tecgcttcaag gtatggctat cgtecttect ctctectcectet ttaccttatce 180
tagatcggeg atccatggtt agggectget agttctceegt tegtgtttgt cgatggetgt 240
gaggcacaat agatccgteg gegttatgat ggttagectg tcatgetett gegatctgtg 300
gttectttag gaaaggcatt aatttaatcc ctgatggttc gagatcggtg atccatggtt 360
agtaccctaa gctgtggagt cgggtttaga tcecgegetgt tegtaggega tetgttetga 420
ttgttaactt gtcagtacct gcgaatccte ggtggttcta getggttegyg agatcagate 480
gattccatta tctgctatac atcttgtttc gttgcctagg ctceccgtttaa tctatccatce 540
gtatgatgtt agcctttgat atgattcgat cgtgctaget atgtcctgtg gacttaattg 600
tcaggtccta atttttagga agactgttcc aaaccatctyg ctggatttat taaatttgga 660
tctggatgtg tcacatacac cttcataatt aaaatggatg gaaatatctc ttatctttta 720
gatatggata ggcatttata tgatgctgtg agttttacta gtactttctt agaatatatg 780
tactttttta gacggaatat tgatatgtat acatgtgtag atacatgaag caacatgctg 840

ctgtagtcta ataattcctg ttcatctaat aatcaagtat gtatatgttce tgtgtgtttt 900
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attggtattt gattagatat atacatgctt agatacatac atgaagcagc atgctgctac 960
agtttaatca ttattgttta tccaataaac aaacatgctt tttaatttat cttgatatgc 1020
ttggatgacg gaatatgcag agattttaag tacccagcat catgagcatg catgaccctg 1080
cgttagtatg ctgtttattt gcttgagact ctttcttttg tagatactca ccctgtttte 1140
tggtgatcct actgcag 1157
<210> SEQ ID NO 88

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 88

ccttectege ccgecatcat aaatagecac cectcccage ttecttegece acat 54
<210> SEQ ID NO 89

<211> LENGTH: 798

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 89

agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttececettect cgecegee 798

<210> SEQ ID NO 90

<211> LENGTH: 3393

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 90

ggttctatac aacaccacac actgtgtgag tgtgtgacca gtggccaact tttgttcagt 60
tcaacgatce tggectttee gggcacccaa tacactaatt aatctattge agctaaccte 120
aaaagaaatg catttgcagt tgtctgtect aatcaatcta ctagcagact cacattattg 180
atgtaggaaa taaaattcag cctgtgacgt ggatgcaaca actgcactge acaggatacc 240
atcttageeg ttgtgtcaca atttgetttg ctaatgtttt gagaaaccca gctttgacaa 300

acgtaagatc gatgagggece ttacgtttgg cacaatatgt attgtaatce ggcacggcaa 360
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gttagactcg gtagtgttta gccggcatct ttatgtttgg cacaatttaa tttaattcgg 420
catggtaggt tagactgcag cgtgagecgg tcattgcaag ttattatgac atgttagage 480
atctccaaca agttggaaaa aatgacttgg tatatcatgg tatatcatga gttttagcaa 540
cttattaatt catttgacaa gtaaaaaaaa gatccctcett caacaatttyg ctattccaac 600
tcgctaaaat aaaaaaaaat taggctcacc taggccgate tgegttgecyg cgggagagga 660

gggtaaaaga ttttgcgcta ggagaggtgyg aggaacaggg cgcgggagece ggecacggtg 720

aaatcacggg atagcaacct cacccgegeg cgcaaattta cgegtgtgge atggaggaat 780
agaaagttgg aaaagatagc aagttcattt agggagttgt tggagaagaa tatttgtgcet 840
tttaccaaat ttataagaat agcaagtgag aatagagagt tgttggagat gctcaacaaa 900
tatacacaat aaagtggtat aataagcgge aagttattat gacatatata agagcaagta 960

tacaataagg tgaactgtta tatcgatcga tttttttttg agcacatatc gatcgaattt 1020
attgtaagat agaaaagaga agatataaaa acttatagtg atgaacaata ataatataaa 1080
gattattttt aaactatgaa aacaataacc gaactactcg ctctcttcta attagtaaag 1140
taaaggcttc tcattgtata tatataaaaa aattcgttct gatttcttat attcaagacg 1200
gggagagtgc tgagtgctaa cttactagtc tacgagagaa gcttcaaatc aaacagtgta 1260
ctatagggct tacacaattt ttctgaggga agcgattgtc tgaaatgaac taaaaggctg 1320
agagctggaa aaagtagctt attctgattc tgtgaagtga ttctccatge tgattttaaa 1380
agtttatgat aaaaaatcaa agagaataac tttcagccac agaatcactt ctctcagaga 1440
atcaacttat atggagaatc agaatcagat ggagctctac caaactggcc ctaggcatta 1500
acctaccatg gatcacatcg taaaaaaaaa accctaccat ggatcctatce tgttttettt 1560
ttgccctgaa agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgcttegt 1620
cgaagaccca taggggggcg gtactcgcac cgtggttgtt tecctgttatg taatatcgga 1680
tgggggagca gtcggctagg ttggtcccat cggtactggt cgtccecctag tgcgctagat 1740
gcgegatgtt tgtcctcaaa aactcttttce ttcttaataa caatcatacg caaatttttt 1800
gcgtattcecga gaaaaaaaga agattctatc tgtttttttt ttgaaatggc tccaatttat 1860
aggaggagcce cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga 1920
acccaccagce gccaagctag ccaagcgaag cagacggecyg agacgctgac acccttgect 1980
tggcgeggca tcectceegtege tggctegetg gcectetggece cttegegaga gttecggtcece 2040
acctccacct gtgteggttt ccaactccgt tcecgectteg cgtgggactt gtteccegttca 2100
tcegttggeg gecatccggaa attgcegtgge gtagagcacg gggccctcect ctcacacggce 2160
acggaaccgt cacgagctca cggcaccgge agcacggegyg ggattcctte cccaccaccyg 2220
cteccttecct tteecttect cgecccgecat cataaatage caccecctceece agettectte 2280
gccacatect ctcatcatct tctetegtgt agcacgcgca gceccgatccce caatccecte 2340
tcetegegag cectegtcecgat cectegette aaggtatgge tatcgtcectt cetcetetcete 2400
tctttacctt atctagatcg gcgatccatg gttagggect gectagttcte cgttegtgtt 2460
tgtcgatgge tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget 2520
cttgcgatct gtggttcctt taggaaaggc attaatttaa tccctgatgg ttcgagatcg 2580

gtgatccatg gttagtacce taagctgtgg agtcgggttt agatccgegce tgttegtagg 2640
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cgatctgttc tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagetggtt 2700
cggagatcag atcgattcca ttatctgcta tacatcttgt ttcecgttgcct aggctceccgtt 2760
taatctatcc atcgtatgat gttagccttt gatatgattc gatcgtgcta gctatgtect 2820
gtggacttaa ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt 2880
tattaaattt ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat 2940
ctcttatcett ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt 3000
cttagaatat atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg 3060
aagcaacatg ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg 3120
ttectgtgtgt tttattggta tttgattaga tatatacatg cttagataca tacatgaagc 3180
agcatgctgce tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt 3240
tatcttgata tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc 3300
atgcatgacc ctgcgttagt atgctgttta tttgcttgag actctttctt ttgtagatac 3360
tcaccectgtt ttctggtgat cctactgcag gtg 3393
<210> SEQ ID NO 91

<211> LENGTH: 2287

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 91

ggttctatac aacaccacac actgtgtgag tgtgtgacca gtggccaact tttgttcagt 60
tcaacgatce tggectttcee gggcacccaa tacactaatt aatctattge agctaaccte 120
aaaagaaatg catttgcagt tgtctgtcct aatcaatcta ctagcagact cacattattg 180
atgtaggaaa taaaattcag cctgtgacgt ggatgcaaca actgcactgce acaggatacce 240
atcttagceg ttgtgtcaca atttgetttg ctaatgtttt gagaaaccca gctttgacaa 300
acgtaagatc gatgagggcce ttacgtttgg cacaatatgt attgtaatcc ggcacggcaa 360
gttagactcg gtagtgttta gccggcatct ttatgtttgg cacaatttaa tttaattcgg 420
catggtaggt tagactgcag cgtgagecgg tcattgcaag ttattatgac atgttagage 480
atctccaaca agttggaaaa aatgacttgg tatatcatgg tatatcatga gttttagcaa 540
cttattaatt catttgacaa gtaaaaaaaa gatccctcett caacaatttyg ctattccaac 600
tcgctaaaat aaaaaaaaat taggctcacc taggccgate tgegttgecyg cgggagagga 660

gggtaaaaga ttttgcgcta ggagaggtgyg aggaacaggg cgcgggagece ggecacggtg 720

aaatcacggg atagcaacct cacccgegeg cgcaaattta cgegtgtgge atggaggaat 780
agaaagttgg aaaagatagc aagttcattt agggagttgt tggagaagaa tatttgtgcet 840
tttaccaaat ttataagaat agcaagtgag aatagagagt tgttggagat gctcaacaaa 900
tatacacaat aaagtggtat aataagcgge aagttattat gacatatata agagcaagta 960

tacaataagg tgaactgtta tatcgatcga tttttttttg agcacatatc gatcgaattt 1020
attgtaagat agaaaagaga agatataaaa acttatagtg atgaacaata ataatataaa 1080
gattattttt aaactatgaa aacaataacc gaactactcg ctctcttcta attagtaaag 1140
taaaggcttc tcattgtata tatataaaaa aattcgttct gatttcttat attcaagacg 1200

gggagagtgc tgagtgctaa cttactagtc tacgagagaa gcttcaaatc aaacagtgta 1260
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ctatagggct tacacaattt ttctgaggga agcgattgtc tgaaatgaac taaaaggctg 1320
agagctggaa aaagtagctt attctgattc tgtgaagtga ttctccatge tgattttaaa 1380
agtttatgat aaaaaatcaa agagaataac tttcagccac agaatcactt ctctcagaga 1440
atcaacttat atggagaatc agaatcagat ggagctctac caaactggcc ctaggcatta 1500
acctaccatg gatcacatcg taaaaaaaaa accctaccat ggatcctatce tgttttettt 1560
ttgccctgaa agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgcttegt 1620
cgaagaccca taggggggcg gtactcgcac cgtggttgtt tecctgttatg taatatcgga 1680
tgggggagca gtcggctagg ttggtcccat cggtactggt cgtccecctag tgcgctagat 1740
gcgegatgtt tgtcctcaaa aactcttttce ttcttaataa caatcatacg caaatttttt 1800
gcgtattcecga gaaaaaaaga agattctatc tgtttttttt ttgaaatggc tccaatttat 1860
aggaggagcce cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga 1920
acccaccagce gccaagctag ccaagcgaag cagacggecyg agacgctgac acccttgect 1980
tggcgeggca tcectceegtege tggctegetg gcectetggece cttegegaga gttecggtcece 2040
acctccacct gtgteggttt ccaactccgt tcecgectteg cgtgggactt gtteccegttca 2100
tcegttggeg gecatccggaa attgcegtgge gtagagcacg gggccctcect ctcacacggce 2160
acggaaccgt cacgagctca cggcaccgge agcacggegyg ggattcctte cccaccaccyg 2220
cteccttecct tteecttect cgecccgecat cataaatage caccecctceece agettectte 2280
gccacat 2287
<210> SEQ ID NO 92

<211> LENGTH: 1020

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 92

gtatggctat cgteccttect ctctetetet ttaccttate tagatceggeg atccatggtt 60
agggcctget agttctecegt tegtgtttgt cgatggetgt gaggcacaat agatccgtceg 120
gegttatgat ggttagcctg tcatgetett gegatctgtg gttectttag gaaaggcatt 180
aatttaatcce ctgatggttc gagatcggtg atccatggtt agtaccctaa gctgtggagt 240
cgggtttaga tccgegetgt tcgtaggega tetgttcetga ttgttaactt gtcagtacct 300
gcgaatccte ggtggttcta getggttegg agatcagatce gattccatta tctgctatac 360
atcttgtttc gttgcctagg ctceccgtttaa tctatccatc gtatgatgtt agectttgat 420
atgattcgat cgtgctagect atgtcctgtg gacttaattg tcaggtccta atttttagga 480
agactgttce aaaccatctg ctggatttat taaatttgga tctggatgtg tcacatacac 540
cttcataatt aaaatggatg gaaatatctc ttatctttta gatatggata ggcatttata 600
tgatgctgtg agttttacta gtactttctt agaatatatg tactttttta gacggaatat 660
tgatatgtat acatgtgtag atacatgaag caacatgctg ctgtagtcta ataattcctg 720
ttcatctaat aatcaagtat gtatatgttc tgtgtgtttt attggtattt gattagatat 780
atacatgctt agatacatac atgaagcagc atgctgctac agtttaatca ttattgttta 840
tccaataaac aaacatgctt tttaatttat cttgatatge ttggatgacyg gaatatgcag 900

agattttaag tacccagcat catgagcatg catgaccctg cgttagtatg ctgtttattt 960
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gcttgagact ctttettttg tagatactca ccctgtttte tggtgatcct actgcaggtyg 1020

<210> SEQ ID NO 93

<211> LENGTH: 3393

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 93

ggttctatac aacaccacac actgtgtgag tgtgtgacca gtggccaact tttgttcagt 60
tcaacgatce tggectttcee gggcacccaa tacactaatt aatctattge agctaaccte 120
aaaagaaatg catttgcagt tgtctgtcct aatcaatcta ctagcagact cacattattg 180
atgtaggaaa taaaattcag cctgtgacgt ggatgcaaca actgcactgce acaggatacce 240
atcttagceg ttgtgtcaca atttgetttg ctaatgtttt gagaaaccca gctttgacaa 300
acgtaagatc gatgagggcce ttacgtttgg cacaatatgt attgtaatcc ggcacggcaa 360
gttagactcg gtagtgttta gccggcatct ttatgtttgg cacaatttaa tttaattcgg 420
catggtaggt tagactgcag cgtgagecgg tcattgcaag ttattatgac atgttagage 480
atctccaaca agttggaaaa aatgacttgg tatatcatgg tatatcatga gttttagcaa 540
cttattaatt catttgacaa gtaaaaaaaa gatccctcett caacaatttyg ctattccaac 600
tcgctaaaat aaaaaaaaat taggctcacc taggccgate tgegttgecyg cgggagagga 660

gggtaaaaga ttttgcgcta ggagaggtgyg aggaacaggg cgcgggagece ggecacggtg 720

aaatcacggg atagcaacct cacccgegeg cgcaaattta cgegtgtgge atggaggaat 780
agaaagttgg aaaagatagc aagttcattt agggagttgt tggagaagaa tatttgtgcet 840
tttaccaaat ttataagaat agcaagtgag aatagagagt tgttggagat gctcaacaaa 900
tatacacaat aaagtggtat aataagcgge aagttattat gacatatata agagcaagta 960

tacaataagg tgaactgtta tatcgatcga tttttttttg agcacatatc gatcgaattt 1020
attgtaagat agaaaagaga agatataaaa acttatagtg atgaacaata ataatataaa 1080
gattattttt aaactatgaa aacaataacc gaactactcg ctctcttcta attagtaaag 1140
taaaggcttc tcattgtata tatataaaaa aattcgttct gatttcttat attcaagacg 1200
gggagagtgc tgagtgctaa cttactagtc tacgagagaa gcttcaaatc aaacagtgta 1260
ctatagggct tacacaattt ttctgaggga agcgattgtc tgaaatgaac taaaaggctg 1320
agagctggaa aaagtagctt attctgattc tgtgaagtga ttctccatge tgattttaaa 1380
agtttatgat aaaaaatcaa agagaataac tttcagccac agaatcactt ctctcagaga 1440
atcaacttat atggagaatc agaatcagat ggagctctac caaactggcc ctaggcatta 1500
acctaccatg gatcacatcg taaaaaaaaa accctaccat ggatcctatce tgttttettt 1560
ttgccctgaa agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgcttegt 1620
cgaagaccca taggggggcg gtactcgcac cgtggttgtt tecctgttatg taatatcgga 1680
tgggggagca gtcggctagg ttggtcccat cggtactggt cgtccecctag tgcgctagat 1740
gcgegatgtt tgtcctcaaa aactcttttce ttcttaataa caatcatacg caaatttttt 1800
gcgtattcecga gaaaaaaaga agattctatc tgtttttttt ttgaaatggc tccaatttat 1860
aggaggagcce cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga 1920

acccaccage gccaagctag ccaagcgaag cagacggeeg agacgcetgac acccttgect 1980
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tggcgeggca tcectceegtege tggctegetg gcectetggece cttegegaga gttecggtcece 2040
acctccacct gtgteggttt ccaactccgt tcecgectteg cgtgggactt gtteccegttca 2100
tcegttggeg gecatccggaa attgcegtgge gtagagcacg gggccctcect ctcacacggce 2160
acggaaccgt cacgagctca cggcaccgge agcacggegyg ggattcctte cccaccaccyg 2220
cteccttecct tteecttect cgecccgecat cataaatage caccecctceece agettectte 2280
gccacatect ctcatcatct tctetegtgt agcacgcgca gceccgatccce caatccecte 2340
tcetegegag cectegtcecgat cectegette aaggtatgge tatcgtcectt cetcetetcete 2400
tctttacctt atctagatcg gcgatccatg gttagggect gectagttcte cgttegtgtt 2460
tgtcgatgge tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget 2520
cttgcgatct gtggttcctt taggaaaggc attaatttaa tccctgatgg ttcgagatcg 2580
gtgatccatg gttagtacce taagctgtgg agtcgggttt agatccgegce tgttegtagg 2640
cgatctgttc tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagetggtt 2700
cggagatcag atcgattcca ttatctgcta tacatcttgt ttcecgttgcct aggctceccgtt 2760
taatctatcc atcgtatgat gttagccttt gatatgattc gatcgtgcta gctatgtect 2820
gtggacttaa ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt 2880
tattaaattt ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat 2940
ctcttatcett ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt 3000
cttagaatat atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg 3060
aagcaacatg ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg 3120
ttectgtgtgt tttattggta tttgattaga tatatacatg cttagataca tacatgaagc 3180
agcatgctgce tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt 3240
tatcttgata tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc 3300
atgcatgacc ctgcgttagt atgctgttta tttgcttgag actctttctt ttgtagatac 3360
tcaccectgtt ttctggtgat cctactgcag gtce 3393
<210> SEQ ID NO 94

<211> LENGTH: 1020

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 94

gtatggctat cgteccttect ctctetetet ttaccttate tagatceggeg atccatggtt 60
agggcctget agttctecegt tegtgtttgt cgatggetgt gaggcacaat agatccgtceg 120
gegttatgat ggttagcctg tcatgetett gegatctgtg gttectttag gaaaggcatt 180
aatttaatcce ctgatggttc gagatcggtg atccatggtt agtaccctaa gctgtggagt 240
cgggtttaga tccgegetgt tcgtaggega tetgttcetga ttgttaactt gtcagtacct 300
gcgaatccte ggtggttcta getggttegg agatcagatce gattccatta tctgctatac 360
atcttgtttc gttgcctagg ctceccgtttaa tctatccatc gtatgatgtt agectttgat 420
atgattcgat cgtgctagect atgtcctgtg gacttaattg tcaggtccta atttttagga 480
agactgttce aaaccatctg ctggatttat taaatttgga tctggatgtg tcacatacac 540

cttcataatt aaaatggatg gaaatatctc ttatctttta gatatggata ggcatttata 600
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tgatgctgtg agttttacta gtactttctt agaatatatg tactttttta gacggaatat 660
tgatatgtat acatgtgtag atacatgaag caacatgctg ctgtagtcta ataattcctg 720
ttcatctaat aatcaagtat gtatatgttc tgtgtgtttt attggtattt gattagatat 780
atacatgctt agatacatac atgaagcagc atgctgctac agtttaatca ttattgttta 840
tccaataaac aaacatgctt tttaatttat cttgatatge ttggatgacyg gaatatgcag 900
agattttaag tacccagcat catgagcatg catgaccctyg cgttagtatg ctgtttattt 960

gcttgagact ctttettttg tagatactca ccctgtttte tggtgatcct actgcaggtce 1020

<210> SEQ ID NO 95

<211> LENGTH: 2166

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 95

gtctacgaga gaagcttcaa atcaaacagt gtactatagg gcttacacaa tttttetgag 60
ggaagcgatt gtctgaaatg aactaaaagyg ctgagagctg gaaaaagtag cttattctga 120
ttctgtgaag tgattcteca tgctgatttt aaaagtttat gataaaaaat caaagagaat 180
aactttcage cacagaatca cttctctecag agaatcaact tatatggaga atcagaatca 240
gatggagcte taccaaactg gccctaggca ttaacctacce atggatcaca tcgtaaaaaa 300
aaaaccctac catggatcct atctgtttte tttttgecet gaaagagtga agtcatcatce 360
atatttacca tggcgegegt aggagegett cgtcgaagac ccataggggg geggtacteg 420
caccgtggtt gtttectgtt atgtaatate ggatggggga gecagtegget aggttggtece 480
catcggtact ggtegteccee tagtgegeta gatgegegat gtttgtcecte aaaaactcett 540
ttcttettaa taacaatcat acgcaaattt tttgegtatt cgagaaaaaa agaagattct 600
atctgttttt tttttgaaat ggctccaatt tataggagga gecegtttaa cggegtcegac 660
aaatctaacg gacaccaacc agcgaatgag cgaacccacce agcgccaage tagccaageg 720
aagcagacgg ccgagacgct gacacccttg ccttggegeg geatcteegt cgetggeteg 780
ctggetetgyg ccecttegeg agagtteegg tccaccteca cetgtgtegg tttecaacte 840
cgttecegect tegegtggga cttgtteegt tcatcegttg geggecatecg gaaattgegt 900
ggcgtagage acggggcecct cctcetcacac ggcacggaac cgtcacgage tcacggeacc 960

ggcagcacgg cggggattce tteccccacca ccgctectte ccectttecctt cctegeccge 1020
catcataaat agccacccct cccagcttcee ttegccacat cctcectcatca tettcecteteg 1080
tgtagcacgc gcagcccgat ccccaatcce ctetectege gagcctegte gatccctege 1140
ttcaaggtat ggctatcgtc cttectectcet ctetectttac cttatctaga teggcgatce 1200
atggttaggg cctgctagtt cteccgttcegt gtttgtcecgat ggctgtgagg cacaatagat 1260
ccgteggegt tatgatggtt agecctgtcat gctettgega tetgtggtte ctttaggaaa 1320
ggcattaatt taatccctga tggttcgaga tcggtgatcc atggttagta ccctaagetg 1380
tggagtcggg tttagatccg cgctgttcegt aggcgatcetg ttctgattgt taacttgtca 1440
gtacctgcga atcctecggtg gttcectagetg gttcecggagat cagatcgatt ccattatcetg 1500
ctatacatct tgtttcgttg cctaggctce gtttaatcta tccatcgtat gatgttagece 1560

tttgatatga ttcgatcgtg ctagctatgt cctgtggact taattgtcag gtcctaattt 1620
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ttaggaagac tgttccaaac catctgctgg atttattaaa tttggatctg gatgtgtcac 1680
atacaccttc ataattaaaa tggatggaaa tatctcttat cttttagata tggataggca 1740
tttatatgat gctgtgagtt ttactagtac tttcttagaa tatatgtact tttttagacg 1800
gaatattgat atgtatacat gtgtagatac atgaagcaac atgctgctgt agtctaataa 1860
ttcctgttca tctaataatc aagtatgtat atgttctgtg tgttttattg gtatttgatt 1920
agatatatac atgcttagat acatacatga agcagcatgc tgctacagtt taatcattat 1980
tgtttatcca ataaacaaac atgcttttta atttatcttg atatgcttgg atgacggaat 2040
atgcagagat tttaagtacc cagcatcatg agcatgcatg accctgcgtt agtatgctgt 2100
ttatttgctt gagactcttt cttttgtaga tactcaccct gttttctggt gatcctactg 2160
caggtg 2166
<210> SEQ ID NO 96

<211> LENGTH: 1060

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 96

gtctacgaga gaagcttcaa atcaaacagt gtactatagg gcttacacaa tttttetgag 60
ggaagcgatt gtctgaaatg aactaaaagyg ctgagagctg gaaaaagtag cttattctga 120
ttctgtgaag tgattcteca tgctgatttt aaaagtttat gataaaaaat caaagagaat 180
aactttcage cacagaatca cttctctecag agaatcaact tatatggaga atcagaatca 240
gatggagcte taccaaactg gccctaggca ttaacctacce atggatcaca tcgtaaaaaa 300
aaaaccctac catggatcct atctgtttte tttttgecet gaaagagtga agtcatcatce 360
atatttacca tggcgegegt aggagegett cgtcgaagac ccataggggg geggtacteg 420
caccgtggtt gtttectgtt atgtaatate ggatggggga gecagtegget aggttggtece 480
catcggtact ggtegteccee tagtgegeta gatgegegat gtttgtcecte aaaaactcett 540
ttcttettaa taacaatcat acgcaaattt tttgegtatt cgagaaaaaa agaagattct 600
atctgttttt tttttgaaat ggctccaatt tataggagga gecegtttaa cggegtcegac 660
aaatctaacg gacaccaacc agcgaatgag cgaacccacce agcgccaage tagccaageg 720
aagcagacgg ccgagacgct gacacccttg ccttggegeg geatcteegt cgetggeteg 780
ctggetetgyg ccecttegeg agagtteegg tccaccteca cetgtgtegg tttecaacte 840
cgttecegect tegegtggga cttgtteegt tcatcegttg geggecatecg gaaattgegt 900
ggcgtagage acggggcecct cctcetcacac ggcacggaac cgtcacgage tcacggeacc 960

ggcagcacgg cggggattce tteccccacca ccgctectte ccectttecctt cctegeccge 1020
catcataaat agccaccecct cccagcttcee ttegeccacat 1060
<210> SEQ ID NO 97

<211> LENGTH: 2166

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 97

gtctacgaga gaagcttcaa atcaaacagt gtactatagg gcttacacaa tttttetgag 60

ggaagcgatt gtctgaaatg aactaaaagyg ctgagagctg gaaaaagtag cttattctga 120
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ttctgtgaag tgattctcca tgctgatttt aaaagtttat gataaaaaat caaagagaat 180
aactttcagc cacagaatca cttctctcag agaatcaact tatatggaga atcagaatca 240
gatggagctc taccaaactg gccctaggca ttaacctacce atggatcaca tcgtaaaaaa 300
aaaaccctac catggatcct atctgtttte tttttgcecct gaaagagtga agtcatcatc 360
atatttacca tggcgcgegt aggagcgctt cgtcgaagac ccataggggg gcggtactceg 420
caccgtggtt gtttecctgtt atgtaatatc ggatggggga gcagtcgget aggttggtcece 480
catcggtact ggtcgtccce tagtgcgcta gatgcgegat gtttgtcctce aaaaactcett 540
ttcttecttaa taacaatcat acgcaaattt tttgcgtatt cgagaaaaaa agaagattct 600
atctgttttt tttttgaaat ggctccaatt tataggagga gcccgtttaa cggcgtcgac 660
aaatctaacg gacaccaacc agcgaatgag cgaacccacc agcgccaagce tagccaagcg 720
aagcagacgg ccgagacgct gacacccttg ccttggegeg gecatcteccegt cgcetggetceg 780
ctggctcetgg ccecttegeg agagttcecgg tccaccteca cctgtgtegg tttecaacte 840
cgttececgect tegegtggga cttgttceegt tcatcegttg geggcatceg gaaattgegt 900
ggcgtagage acggggccct cctctcacac ggcacggaac cgtcacgagce tcacggcacc 960

ggcagcacgg cggggattce tteccccacca ccgctectte ccectttecctt cctegeccge 1020
catcataaat agccacccct cccagcttcee ttegccacat cctcectcatca tettcecteteg 1080
tgtagcacgc gcagcccgat ccccaatcce ctetectege gagcctegte gatccctege 1140
ttcaaggtat ggctatcgtc cttectectcet ctetectttac cttatctaga teggcgatce 1200
atggttaggg cctgctagtt cteccgttcegt gtttgtcecgat ggctgtgagg cacaatagat 1260
ccgteggegt tatgatggtt agecctgtcat gctettgega tetgtggtte ctttaggaaa 1320
ggcattaatt taatccctga tggttcgaga tcggtgatcc atggttagta ccctaagetg 1380
tggagtcggg tttagatccg cgctgttcegt aggcgatcetg ttctgattgt taacttgtca 1440
gtacctgcga atcctecggtg gttcectagetg gttcecggagat cagatcgatt ccattatcetg 1500
ctatacatct tgtttcgttg cctaggctce gtttaatcta tccatcgtat gatgttagece 1560
tttgatatga ttcgatcgtg ctagctatgt cctgtggact taattgtcag gtcctaattt 1620
ttaggaagac tgttccaaac catctgctgg atttattaaa tttggatctg gatgtgtcac 1680
atacaccttc ataattaaaa tggatggaaa tatctcttat cttttagata tggataggca 1740
tttatatgat gctgtgagtt ttactagtac tttcttagaa tatatgtact tttttagacg 1800
gaatattgat atgtatacat gtgtagatac atgaagcaac atgctgctgt agtctaataa 1860
ttcctgttca tctaataatc aagtatgtat atgttctgtg tgttttattg gtatttgatt 1920
agatatatac atgcttagat acatacatga agcagcatgc tgctacagtt taatcattat 1980
tgtttatcca ataaacaaac atgcttttta atttatcttg atatgcttgg atgacggaat 2040
atgcagagat tttaagtacc cagcatcatg agcatgcatg accctgcgtt agtatgctgt 2100
ttatttgctt gagactcttt cttttgtaga tactcaccct gttttctggt gatcctactg 2160
caggtce 2166
<210> SEQ ID NO 98

<211> LENGTH: 1943

<212> TYPE: DNA
<213> ORGANISM: Coix lacryma-jobi
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<400> SEQUENCE: 98

agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttcecttect cgceegecat cataaatage cacccectecee agettectte gccacatcct 840
ctcatcatcet tctetegtgt agcacgegea geccgatcee caatccccte tcectegegag 900
cctegtegat cectegcectte aaggtatgge tatcgtectt cctcetcectcete tetttacctt 960

atctagatcg gcgatccatg gttagggcct gctagttete cgttegtgtt tgtcgatggce 1020
tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget cttgcgatct 1080
gtggttcectt taggaaaggc attaatttaa tccctgatgg ttcgagatcg gtgatccatg 1140
gttagtaccc taagctgtgg agtegggttt agatccgcge tgttcecgtagg cgatctgtte 1200
tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagctggtt cggagatcag 1260
atcgattcca ttatctgcta tacatcttgt ttegttgect aggctccgtt taatctatce 1320
atcgtatgat gttagccttt gatatgattc gatcgtgcta gectatgtcct gtggacttaa 1380
ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt tattaaattt 1440
ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat ctcttatctt 1500
ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt cttagaatat 1560
atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg aagcaacatg 1620
ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg ttctgtgtgt 1680
tttattggta tttgattaga tatatacatg cttagataca tacatgaagc agcatgctgc 1740
tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt tatcttgata 1800
tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc atgcatgacc 1860
ctgcgttagt atgctgttta tttgcttgag actctttett ttgtagatac tcaccctgtt 1920
ttectggtgat cctactgcag gtce 1943
<210> SEQ ID NO 99

<211> LENGTH: 1943

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 99
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agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttcecttect cgceegecat cataaatage cacccectecee agettectte gccacatcct 840
ctcatcatcet tctetegtgt agcacgegea geccgatcee caatccccte tcectegegag 900
cctegtegat cectegcectte aaggtatgge tatcgtectt cctcetcectcete tetttacctt 960

atctagatcg gcgatccatg gttagggcct gctagttete cgttegtgtt tgtcgatggce 1020
tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget cttgcgatct 1080
gtggttcectt taggaaaggc attaatttaa tccctgatgg ttcgagatcg gtgatccatg 1140
gttagtaccc taagctgtgg agtegggttt agatccgcge tgttcecgtagg cgatctgtte 1200
tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagctggtt cggagatcag 1260
atcgattcca ttatctgcta tacatcttgt ttegttgect aggctccgtt taatctatce 1320
atcgtatgat gttagccttt gatatgattc gatcgtgcta gectatgtcct gtggacttaa 1380
ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt tattaaattt 1440
ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat ctcttatctt 1500
ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt cttagaatat 1560
atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg aagcaacatg 1620
ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg ttctgtgtgt 1680
tttattggta tttgattaga tatatacatg cttagataca tacatgaagc agcatgctgc 1740
tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt tatcttgata 1800
tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc atgcatgacc 1860
ctgcgttagt atgctgttta tttgcttgag actctttett ttgtagatac tcaccctgtt 1920
ttectggtgat cctactgcag gtg 1943
<210> SEQ ID NO 100

<211> LENGTH: 1943

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 100

agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
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gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttcecttect cgceegecat cataaatage cacccectecee agettectte gccacatcct 840
ctcatcatcet tctetegtgt agcacgegea geccgatcee caatccccte tcectegegag 900
cctegtegat cectegcectte aaggtatgge tatcgtectt cctcetcectcete tetttacctt 960

atctagatcg gcgatccatg gttagggcct gctagttete cgttegtgtt tgtcgatggce 1020
tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget cttgcgatct 1080
gtggttcectt taggaaaggc attaatttaa tccctgatgg ttcgagatcg gtgatccatg 1140
gttagtaccc taagctgtgg agtegggttt agatccgcge tgttcecgtagg cgatctgtte 1200
tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagctggtt cggagatcag 1260
atcgattcca ttatctgcta tacatcttgt ttegttgect aggctccgtt taatctatce 1320
atcgtatgat gttagccttt gatatgattc gatcgtgcta gectatgtcct gtggacttaa 1380
ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt tattaaattt 1440
ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat ctcttatctt 1500
ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt cttagaatat 1560
atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg aagcaacatg 1620
ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg ttctgtgtgt 1680
tttattggta tttgattaga tatatacatg cttagataca tacatgaagc agcatgctgc 1740
tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt tatcttgata 1800
tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc atgcatgacc 1860
ctgcgttagt atgctgttta tttgcttgag actctttett ttgtagatac tcaccctgtt 1920
ttetggtgat cctactgcag gcg 1943
<210> SEQ ID NO 101

<211> LENGTH: 1020

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 101

gtatggctat cgteccttect ctctetetet ttaccttate tagatceggeg atccatggtt 60

agggcctget agtteteegt tegtgtttgt cgatggetgt gaggcacaat agatccegteg 120
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gegttatgat ggttagcctg tcatgetett gegatctgtg gttectttag gaaaggcatt 180
aatttaatcce ctgatggttc gagatcggtg atccatggtt agtaccctaa gctgtggagt 240
cgggtttaga tccgegetgt tcgtaggega tetgttcetga ttgttaactt gtcagtacct 300
gcgaatccte ggtggttcta getggttegg agatcagatce gattccatta tctgctatac 360
atcttgtttc gttgcctagg ctceccgtttaa tctatccatc gtatgatgtt agectttgat 420
atgattcgat cgtgctagect atgtcctgtg gacttaattg tcaggtccta atttttagga 480
agactgttce aaaccatctg ctggatttat taaatttgga tctggatgtg tcacatacac 540
cttcataatt aaaatggatg gaaatatctc ttatctttta gatatggata ggcatttata 600
tgatgctgtg agttttacta gtactttctt agaatatatg tactttttta gacggaatat 660
tgatatgtat acatgtgtag atacatgaag caacatgctg ctgtagtcta ataattcctg 720
ttcatctaat aatcaagtat gtatatgttc tgtgtgtttt attggtattt gattagatat 780
atacatgctt agatacatac atgaagcagc atgctgctac agtttaatca ttattgttta 840
tccaataaac aaacatgctt tttaatttat cttgatatge ttggatgacyg gaatatgcag 900
agattttaag tacccagcat catgagcatg catgaccctyg cgttagtatg ctgtttattt 960

gcttgagact ctttettttg tagatactca ccctgtttte tggtgatcct actgcaggcey 1020

<210> SEQ ID NO 102

<211> LENGTH: 1943

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 102

agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttcecttect cgceegecat cataaatage cacccectecee agettectte gccacatcct 840
ctcatcatcet tctetegtgt agcacgegea geccgatcee caatccccte tcectegegag 900
cctegtegat cectegcectte aaggtatgge tatcgtectt cctcetcectcete tetttacctt 960

atctagatcg gcgatccatg gttagggcct gctagttete cgttegtgtt tgtcgatggce 1020
tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget cttgcgatct 1080

gtggttcectt taggaaaggc attaatttaa tccctgatgg ttcgagatcg gtgatccatg 1140
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gttagtaccc taagctgtgg agtegggttt agatccgcge tgttcecgtagg cgatctgtte 1200
tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagctggtt cggagatcag 1260
atcgattcca ttatctgcta tacatcttgt ttegttgect aggctccgtt taatctatce 1320
atcgtatgat gttagccttt gatatgattc gatcgtgcta gectatgtcct gtggacttaa 1380
ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt tattaaattt 1440
ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat ctcttatctt 1500
ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt cttagaatat 1560
atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg aagcaacatg 1620
ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg ttctgtgtgt 1680
tttattggta tttgattaga tatatacatg cttagataca tacatgaagc agcatgctgc 1740
tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt tatcttgata 1800
tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc atgcatgacc 1860
ctgcgttagt atgctgttta tttgcttgag actctttett ttgtagatac tcaccctgtt 1920
ttectggtgat cctactgcag gac 1943
<210> SEQ ID NO 103

<211> LENGTH: 1020

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 103

gtatggctat cgteccttect ctctetetet ttaccttate tagatceggeg atccatggtt 60
agggcctget agttctecegt tegtgtttgt cgatggetgt gaggcacaat agatccgtceg 120
gegttatgat ggttagcctg tcatgetett gegatctgtg gttectttag gaaaggcatt 180
aatttaatcce ctgatggttc gagatcggtg atccatggtt agtaccctaa gctgtggagt 240
cgggtttaga tccgegetgt tcgtaggega tetgttcetga ttgttaactt gtcagtacct 300
gcgaatccte ggtggttcta getggttegg agatcagatce gattccatta tctgctatac 360
atcttgtttc gttgcctagg ctceccgtttaa tctatccatc gtatgatgtt agectttgat 420
atgattcgat cgtgctagect atgtcctgtg gacttaattg tcaggtccta atttttagga 480
agactgttce aaaccatctg ctggatttat taaatttgga tctggatgtg tcacatacac 540
cttcataatt aaaatggatg gaaatatctc ttatctttta gatatggata ggcatttata 600
tgatgctgtg agttttacta gtactttctt agaatatatg tactttttta gacggaatat 660
tgatatgtat acatgtgtag atacatgaag caacatgctg ctgtagtcta ataattcctg 720
ttcatctaat aatcaagtat gtatatgttc tgtgtgtttt attggtattt gattagatat 780
atacatgctt agatacatac atgaagcagc atgctgctac agtttaatca ttattgttta 840
tccaataaac aaacatgctt tttaatttat cttgatatge ttggatgacyg gaatatgcag 900
agattttaag tacccagcat catgagcatg catgaccctyg cgttagtatg ctgtttattt 960

gcttgagact ctttettttg tagatactca ccctgtttte tggtgatcct actgcaggac 1020

<210> SEQ ID NO 104

<211> LENGTH: 1943

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi
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<400> SEQUENCE: 104

agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttcecttect cgceegecat cataaatage cacccectecee agettectte gccacatcct 840
ctcatcatcet tctetegtgt agcacgegea geccgatcee caatccccte tcectegegag 900
cctegtegat cectegcectte aaggtatgge tatcgtectt cctcetcectcete tetttacctt 960

atctagatcg gcgatccatg gttagggcct gctagttete cgttegtgtt tgtcgatggce 1020
tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget cttgcgatct 1080
gtggttcectt taggaaaggc attaatttaa tccctgatgg ttcgagatcg gtgatccatg 1140
gttagtaccc taagctgtgg agtegggttt agatccgcge tgttcecgtagg cgatctgtte 1200
tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagctggtt cggagatcag 1260
atcgattcca ttatctgcta tacatcttgt ttegttgect aggctccgtt taatctatce 1320
atcgtatgat gttagccttt gatatgattc gatcgtgcta gectatgtcct gtggacttaa 1380
ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt tattaaattt 1440
ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat ctcttatctt 1500
ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt cttagaatat 1560
atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg aagcaacatg 1620
ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg ttctgtgtgt 1680
tttattggta tttgattaga tatatacatg cttagataca tacatgaagc agcatgctgc 1740
tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt tatcttgata 1800
tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc atgcatgacc 1860
ctgcgttagt atgctgttta tttgcttgag actctttett ttgtagatac tcaccctgtt 1920
ttectggtgat cctactgcag acc 1943
<210> SEQ ID NO 105

<211> LENGTH: 1020

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 105
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gtatggctat cgteccttect ctctetetet ttaccttate tagatceggeg atccatggtt 60
agggcctget agttctecegt tegtgtttgt cgatggetgt gaggcacaat agatccgtceg 120
gegttatgat ggttagcctg tcatgetett gegatctgtg gttectttag gaaaggcatt 180
aatttaatcce ctgatggttc gagatcggtg atccatggtt agtaccctaa gctgtggagt 240
cgggtttaga tccgegetgt tcgtaggega tetgttcetga ttgttaactt gtcagtacct 300
gcgaatccte ggtggttcta getggttegg agatcagatce gattccatta tctgctatac 360
atcttgtttc gttgcctagg ctceccgtttaa tctatccatc gtatgatgtt agectttgat 420
atgattcgat cgtgctagect atgtcctgtg gacttaattg tcaggtccta atttttagga 480
agactgttce aaaccatctg ctggatttat taaatttgga tctggatgtg tcacatacac 540
cttcataatt aaaatggatg gaaatatctc ttatctttta gatatggata ggcatttata 600
tgatgctgtg agttttacta gtactttctt agaatatatg tactttttta gacggaatat 660
tgatatgtat acatgtgtag atacatgaag caacatgctg ctgtagtcta ataattcctg 720
ttcatctaat aatcaagtat gtatatgttc tgtgtgtttt attggtattt gattagatat 780
atacatgctt agatacatac atgaagcagc atgctgctac agtttaatca ttattgttta 840
tccaataaac aaacatgctt tttaatttat cttgatatge ttggatgacyg gaatatgcag 900
agattttaag tacccagcat catgagcatg catgaccctyg cgttagtatg ctgtttattt 960

gcttgagact ctttettttg tagatactca ccctgtttte tggtgatcct actgcagacce 1020

<210> SEQ ID NO 106

<211> LENGTH: 1943

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 106

agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttcecttect cgceegecat cataaatage cacccectecee agettectte gccacatcct 840
ctcatcatcet tctetegtgt agcacgegea geccgatcee caatccccte tcectegegag 900
cctegtegat cectegcectte aaggtatgge tatcgtectt cctcetcectcete tetttacctt 960

atctagatcg gcgatccatg gttagggcct gctagttete cgttegtgtt tgtcgatggce 1020
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tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget cttgcgatct 1080
gtggttcectt taggaaaggc attaatttaa tccctgatgg ttcgagatcg gtgatccatg 1140
gttagtaccc taagctgtgg agtegggttt agatccgcge tgttcecgtagg cgatctgtte 1200
tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagctggtt cggagatcag 1260
atcgattcca ttatctgcta tacatcttgt ttegttgect aggctccgtt taatctatce 1320
atcgtatgat gttagccttt gatatgattc gatcgtgcta gectatgtcct gtggacttaa 1380
ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt tattaaattt 1440
ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat ctcttatctt 1500
ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt cttagaatat 1560
atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg aagcaacatg 1620
ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg ttctgtgtgt 1680
tttattggta tttgattaga tatatacatg cttagataca tacatgaagc agcatgctgc 1740
tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt tatcttgata 1800
tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc atgcatgacc 1860
ctgcgttagt atgctgttta tttgcttgag actctttett ttgtagatac tcaccctgtt 1920
ttetggtgat cctactgcag ggg 1943
<210> SEQ ID NO 107

<211> LENGTH: 1020

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 107

gtatggctat cgteccttect ctctetetet ttaccttate tagatceggeg atccatggtt 60
agggcctget agttctecegt tegtgtttgt cgatggetgt gaggcacaat agatccgtceg 120
gegttatgat ggttagcctg tcatgetett gegatctgtg gttectttag gaaaggcatt 180
aatttaatcce ctgatggttc gagatcggtg atccatggtt agtaccctaa gctgtggagt 240
cgggtttaga tccgegetgt tcgtaggega tetgttcetga ttgttaactt gtcagtacct 300
gcgaatccte ggtggttcta getggttegg agatcagatce gattccatta tctgctatac 360
atcttgtttc gttgcctagg ctceccgtttaa tctatccatc gtatgatgtt agectttgat 420
atgattcgat cgtgctagect atgtcctgtg gacttaattg tcaggtccta atttttagga 480
agactgttce aaaccatctg ctggatttat taaatttgga tctggatgtg tcacatacac 540
cttcataatt aaaatggatg gaaatatctc ttatctttta gatatggata ggcatttata 600
tgatgctgtg agttttacta gtactttctt agaatatatg tactttttta gacggaatat 660
tgatatgtat acatgtgtag atacatgaag caacatgctg ctgtagtcta ataattcctg 720
ttcatctaat aatcaagtat gtatatgttc tgtgtgtttt attggtattt gattagatat 780
atacatgctt agatacatac atgaagcagc atgctgctac agtttaatca ttattgttta 840
tccaataaac aaacatgctt tttaatttat cttgatatge ttggatgacyg gaatatgcag 900
agattttaag tacccagcat catgagcatg catgaccctyg cgttagtatg ctgtttattt 960

gcttgagact ctttettttg tagatactca ccctgtttte tggtgatcct actgcagggyg 1020

<210> SEQ ID NO 108



US 2012/0246763 Al Sep. 27,2012
128

-continued
<211> LENGTH: 1943
<212> TYPE: DNA
<213> ORGANISM: Coix lacryma-jobi
<400> SEQUENCE: 108
agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttcecttect cgceegecat cataaatage cacccectecee agettectte gccacatcct 840
ctcatcatcet tctetegtgt agcacgegea geccgatcee caatccccte tcectegegag 900
cctegtegat cectegcectte aaggtatgge tatcgtectt cctcetcectcete tetttacctt 960

atctagatcg gcgatccatg gttagggcct gctagttete cgttegtgtt tgtcgatggce 1020
tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget cttgcgatct 1080
gtggttcectt taggaaaggc attaatttaa tccctgatgg ttcgagatcg gtgatccatg 1140
gttagtaccc taagctgtgg agtegggttt agatccgcge tgttcecgtagg cgatctgtte 1200
tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagctggtt cggagatcag 1260
atcgattcca ttatctgcta tacatcttgt ttegttgect aggctccgtt taatctatce 1320
atcgtatgat gttagccttt gatatgattc gatcgtgcta gectatgtcct gtggacttaa 1380
ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt tattaaattt 1440
ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat ctcttatctt 1500
ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt cttagaatat 1560
atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg aagcaacatg 1620
ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg ttctgtgtgt 1680
tttattggta tttgattaga tatatacatg cttagataca tacatgaagc agcatgctgc 1740
tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt tatcttgata 1800
tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc atgcatgacc 1860
ctgcgttagt atgctgttta tttgcttgag actctttett ttgtagatac tcaccctgtt 1920
ttectggtgat cctactgcag ggt 1943
<210> SEQ ID NO 109

<211> LENGTH: 1020
<212> TYPE: DNA
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<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 109

gtatggctat cgteccttect ctctetetet ttaccttate tagatceggeg atccatggtt 60
agggcctget agttctecegt tegtgtttgt cgatggetgt gaggcacaat agatccgtceg 120
gegttatgat ggttagcctg tcatgetett gegatctgtg gttectttag gaaaggcatt 180
aatttaatcce ctgatggttc gagatcggtg atccatggtt agtaccctaa gctgtggagt 240
cgggtttaga tccgegetgt tcgtaggega tetgttcetga ttgttaactt gtcagtacct 300
gcgaatccte ggtggttcta getggttegg agatcagatce gattccatta tctgctatac 360
atcttgtttc gttgcctagg ctceccgtttaa tctatccatc gtatgatgtt agectttgat 420
atgattcgat cgtgctagect atgtcctgtg gacttaattg tcaggtccta atttttagga 480
agactgttce aaaccatctg ctggatttat taaatttgga tctggatgtg tcacatacac 540
cttcataatt aaaatggatg gaaatatctc ttatctttta gatatggata ggcatttata 600
tgatgctgtg agttttacta gtactttctt agaatatatg tactttttta gacggaatat 660
tgatatgtat acatgtgtag atacatgaag caacatgctg ctgtagtcta ataattcctg 720
ttcatctaat aatcaagtat gtatatgttc tgtgtgtttt attggtattt gattagatat 780
atacatgctt agatacatac atgaagcagc atgctgctac agtttaatca ttattgttta 840
tccaataaac aaacatgctt tttaatttat cttgatatge ttggatgacyg gaatatgcag 900
agattttaag tacccagcat catgagcatg catgaccctyg cgttagtatg ctgtttattt 960

gcttgagact ctttettttg tagatactca ccctgtttte tggtgatcct actgcagggt 1020

<210> SEQ ID NO 110

<211> LENGTH: 1943

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 110

agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttcecttect cgceegecat cataaatage cacccectecee agettectte gccacatcct 840

ctcatcatct tectetegtgt agecacgegea geccgatcece caatceccte tcectegegag 900
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cctegtegat cectegcectte aaggtatgge tatcgtectt cctcetcectcete tetttacctt 960
atctagatcg gcgatccatg gttagggcct gctagttete cgttegtgtt tgtcgatggce 1020
tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget cttgcgatct 1080
gtggttcectt taggaaaggc attaatttaa tccctgatgg ttcgagatcg gtgatccatg 1140
gttagtaccc taagctgtgg agtegggttt agatccgcge tgttcecgtagg cgatctgtte 1200
tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagctggtt cggagatcag 1260
atcgattcca ttatctgcta tacatcttgt ttegttgect aggctccgtt taatctatce 1320
atcgtatgat gttagccttt gatatgattc gatcgtgcta gectatgtcct gtggacttaa 1380
ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt tattaaattt 1440
ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat ctcttatctt 1500
ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt cttagaatat 1560
atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg aagcaacatg 1620
ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg ttctgtgtgt 1680
tttattggta tttgattaga tatatacatg cttagataca tacatgaagc agcatgctgc 1740
tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt tatcttgata 1800
tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc atgcatgacc 1860
ctgcgttagt atgctgttta tttgcttgag actctttett ttgtagatac tcaccctgtt 1920
ttectggtgat cctactgcag cgt 1943
<210> SEQ ID NO 111

<211> LENGTH: 1020

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 111

gtatggctat cgteccttect ctctetetet ttaccttate tagatceggeg atccatggtt 60
agggcctget agttctecegt tegtgtttgt cgatggetgt gaggcacaat agatccgtceg 120
gegttatgat ggttagcctg tcatgetett gegatctgtg gttectttag gaaaggcatt 180
aatttaatcce ctgatggttc gagatcggtg atccatggtt agtaccctaa gctgtggagt 240
cgggtttaga tccgegetgt tcgtaggega tetgttcetga ttgttaactt gtcagtacct 300
gcgaatccte ggtggttcta getggttegg agatcagatce gattccatta tctgctatac 360
atcttgtttc gttgcctagg ctceccgtttaa tctatccatc gtatgatgtt agectttgat 420
atgattcgat cgtgctagect atgtcctgtg gacttaattg tcaggtccta atttttagga 480
agactgttce aaaccatctg ctggatttat taaatttgga tctggatgtg tcacatacac 540
cttcataatt aaaatggatg gaaatatctc ttatctttta gatatggata ggcatttata 600
tgatgctgtg agttttacta gtactttctt agaatatatg tactttttta gacggaatat 660
tgatatgtat acatgtgtag atacatgaag caacatgctg ctgtagtcta ataattcctg 720
ttcatctaat aatcaagtat gtatatgttc tgtgtgtttt attggtattt gattagatat 780
atacatgctt agatacatac atgaagcagc atgctgctac agtttaatca ttattgttta 840
tccaataaac aaacatgctt tttaatttat cttgatatge ttggatgacyg gaatatgcag 900

agattttaag tacccagcat catgagcatg catgaccctg cgttagtatg ctgtttattt 960
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gcttgagact ctttettttg tagatactca ccctgtttte tggtgatcct actgcagegt 1020

<210> SEQ ID NO 112

<211> LENGTH: 1943

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 112

agcagactcg cattatcgat ggagctctac caaactggec ctaggcatta acctaccatg 60
gatcacatcyg taaaaaaaaa accctaccat ggatcctatce tgttttettt ttgecctgaa 120
agagtgaagt catcatcata tttaccatgg cgcgcgtagg agcgettegt cgaagaccca 180
taggggggceyg gtactcecgcac cgtggttgtt tectgttatg taatatcgga tgggggagca 240
gteggctagyg ttggtcccat cggtactggt cgtccectag tgcgctagat gegegatgtt 300
tgtcctcaaa aactctttte ttcecttaataa caatcatacg caaatttttt gegtattcga 360
gaaaaaaaga agattctatc tgtttttttt ttgaaatggce tccaatttat aggaggagec 420
cgtttaacgg cgtcgacaaa tctaacggac accaaccagce gaatgagcga acccaccage 480
gccaagctag ccaagcgaag cagacggccg agacgctgac acccttgect tggegceggea 540
tcteegtege tggetegetyg getcetggece cttegegaga gttecggtece acctecacct 600
gtgtcggttt ccaactccegt tccgectteg cgtgggactt gttecegttceca teegttggeg 660
gcatccggaa attgcgtgge gtagagcacg gggcecctect ctcacacgge acggaaccgt 720
cacgagctca cggcaccggce agcacggegg ggattcectte cccaccaccyg ctecttecct 780
ttcecttect cgceegecat cataaatage cacccectecee agettectte gccacatcct 840
ctcatcatcet tctetegtgt agcacgegea geccgatcee caatccccte tcectegegag 900
cctegtegat cectegcectte aaggtatgge tatcgtectt cctcetcectcete tetttacctt 960

atctagatcg gcgatccatg gttagggcct gctagttete cgttegtgtt tgtcgatggce 1020
tgtgaggcac aatagatccg tcggcgttat gatggttage ctgtcatget cttgcgatct 1080
gtggttcectt taggaaaggc attaatttaa tccctgatgg ttcgagatcg gtgatccatg 1140
gttagtaccc taagctgtgg agtegggttt agatccgcge tgttcecgtagg cgatctgtte 1200
tgattgttaa cttgtcagta cctgcgaatc ctcggtggtt ctagctggtt cggagatcag 1260
atcgattcca ttatctgcta tacatcttgt ttegttgect aggctccgtt taatctatce 1320
atcgtatgat gttagccttt gatatgattc gatcgtgcta gectatgtcct gtggacttaa 1380
ttgtcaggtc ctaattttta ggaagactgt tccaaaccat ctgctggatt tattaaattt 1440
ggatctggat gtgtcacata caccttcata attaaaatgg atggaaatat ctcttatctt 1500
ttagatatgg ataggcattt atatgatgct gtgagtttta ctagtacttt cttagaatat 1560
atgtactttt ttagacggaa tattgatatg tatacatgtg tagatacatg aagcaacatg 1620
ctgctgtagt ctaataattc ctgttcatct aataatcaag tatgtatatg ttctgtgtgt 1680
tttattggta tttgattaga tatatacatg cttagataca tacatgaagc agcatgctgc 1740
tacagtttaa tcattattgt ttatccaata aacaaacatg ctttttaatt tatcttgata 1800
tgcttggatg acggaatatg cagagatttt aagtacccag catcatgagc atgcatgacc 1860
ctgcgttagt atgctgttta tttgcttgag actctttett ttgtagatac tcaccctgtt 1920

ttectggtgat cctactgcag tgt 1943



US 2012/0246763 Al

132

Sep. 27,2012

-continued
<210> SEQ ID NO 113
<211> LENGTH: 1020
<212> TYPE: DNA
<213> ORGANISM: Coix lacryma-jobi
<400> SEQUENCE: 113
gtatggctat cgteccttect ctctetetet ttaccttate tagatceggeg atccatggtt 60
agggcctget agttctecegt tegtgtttgt cgatggetgt gaggcacaat agatccgtceg 120
gegttatgat ggttagcctg tcatgetett gegatctgtg gttectttag gaaaggcatt 180
aatttaatcce ctgatggttc gagatcggtg atccatggtt agtaccctaa gctgtggagt 240
cgggtttaga tccgegetgt tcgtaggega tetgttcetga ttgttaactt gtcagtacct 300
gcgaatccte ggtggttcta getggttegg agatcagatce gattccatta tctgctatac 360
atcttgtttc gttgcctagg ctceccgtttaa tctatccatc gtatgatgtt agectttgat 420
atgattcgat cgtgctagect atgtcctgtg gacttaattg tcaggtccta atttttagga 480
agactgttce aaaccatctg ctggatttat taaatttgga tctggatgtg tcacatacac 540
cttcataatt aaaatggatg gaaatatctc ttatctttta gatatggata ggcatttata 600
tgatgctgtg agttttacta gtactttctt agaatatatg tactttttta gacggaatat 660
tgatatgtat acatgtgtag atacatgaag caacatgctg ctgtagtcta ataattcctg 720
ttcatctaat aatcaagtat gtatatgttc tgtgtgtttt attggtattt gattagatat 780
atacatgctt agatacatac atgaagcagc atgctgctac agtttaatca ttattgttta 840
tccaataaac aaacatgctt tttaatttat cttgatatge ttggatgacyg gaatatgcag 900
agattttaag tacccagcat catgagcatg catgaccctyg cgttagtatg ctgtttattt 960
gcttgagact ctttettttg tagatactca ccctgtttte tggtgatcct actgcagtgt 1020
<210> SEQ ID NO 114
<211> LENGTH: 1848
<212> TYPE: DNA
<213> ORGANISM: Coix lacryma-jobi
<400> SEQUENCE: 114
ctatctgttt tctttttgce ctgaaagagt gaagtcatca tcatatttac catggcgcge 60
gtaggagcge ttegtcgaag acccataggg gggcggtact cgcaccegtgg ttgtttectg 120
ttatgtaata tcggatgggg gagcagtcgg ctaggttggt cccatcggta ctggtegtcee 180
cctagtgege tagatgegeg atgtttgtec tcaaaaacte ttttettett aataacaatce 240
atacgcaaat tttttgcgta ttcgagaaaa aaagaagatt ctatctgttt tttttttgaa 300
atggctccaa tttataggag gagccegttt aacggcgteg acaaatctaa cggacaccaa 360
ccagecgaatg agcgaaccca ccagcgecaa getagccaag cgaagcagac ggccgagacyg 420
ctgacaccct tgccttggeg cggcatctee gtegetgget cgetggetet ggecectteg 480
cgagagttee ggtccaccte cacctgtgte ggtttccaac teegtteege cttegegtgg 540
gacttgttece gttcatccegt tggeggcatce cggaaattge gtggcegtaga gcacggggec 600
ctectetcac acggcacgga accgtcacga getcacggea cceggcagcac ggcggggatt 660
ccttecccac caccgetect teectttece ttectegece gecatcataa atagecacce 720
ctecccagett ccttegecac atcctcetecat catcttetet cgtgtagecac gegecageccyg 780
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atcceccaatce cecctcetecte gegagecteg tcegatcccte gettcaaggt atggetatceg 840
teccttectet ctetcetettt accttatcta gatcggegat ccatggttag ggcectgetag 900
ttcteegtte gtgtttgteg atggctgtga ggcacaatag atccgteggce gttatgatgg 960

ttagcctgte atgctcttge gatctgtggt tcectttagga aaggcattaa tttaatccect 1020
gatggttcga gatcggtgat ccatggttag taccctaage tgtggagtcg ggtttagatce 1080
cgegetgtte gtaggcgatce tgttcectgatt gttaacttgt cagtacctge gaatcctegg 1140
tggttctage tggttcggag atcagatcga ttccattatc tgctatacat cttgtttegt 1200
tgcctaggcet ccgtttaatce tatccatcgt atgatgttag cctttgatat gattcgatcg 1260
tgctagctat gtcctgtgga cttaattgtc aggtcctaat ttttaggaag actgttccaa 1320
accatctgect ggatttatta aatttggatc tggatgtgtc acatacacct tcataattaa 1380
aatggatgga aatatctctt atcttttaga tatggatagg catttatatg atgctgtgag 1440
ttttactagt actttcttag aatatatgta cttttttaga cggaatattg atatgtatac 1500
atgtgtagat acatgaagca acatgctgct gtagtctaat aattcctgtt catctaataa 1560
tcaagtatgt atatgttctg tgtgttttat tggtatttga ttagatatat acatgcttag 1620
atacatacat gaagcagcat gctgctacag tttaatcatt attgtttatc caataaacaa 1680
acatgctttt taatttatct tgatatgctt ggatgacgga atatgcagag attttaagta 1740
cccagcatca tgagcatgca tgaccctgcg ttagtatget gtttatttge ttgagactcet 1800
ttecttttgta gatactcacc ctgttttctg gtgatcctac tgcaggtce 1848
<210> SEQ ID NO 115

<211> LENGTH: 1507

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 115

caaatctaac ggacaccaac cagcgaatga gcgaacccac cagcgccaag ctagccaagce 60
gaagcagacyg gccgagacge tgacacccett gecttggege ggcatcteeg tegetggete 120
getggetetyg gececttege gagagttceceg gtccacctee acctgtgteg gtttecaact 180
cegttecgee ttegegtggg acttgtteeg ttecatcegtt ggeggcatcece ggaaattgeg 240
tggcgtagag cacggggccce tcctctcaca cggcacggaa ccegtcacgag ctcacggcac 300
cggcagcacg gcggggattce cttccccacce accgetectt cecttteect tectegeccyg 360
ccatcataaa tagccaccce tcccagette cttegcecaca tectetcate atcttetete 420
gtgtagcacyg cgcagcccga tccccaatce cctcetecteg cgagectegt cgatcccteg 480
cttcaaggta tggctatcgt ccttectcte tctetcttta ccttatctag atcggcgatce 540
catggttagg gcctgetagt tctceegtteg tgtttgtega tggctgtgag gcacaataga 600
tcegteggeg ttatgatggt tagcectgtca tgetcettgeg atctgtggtt cctttaggaa 660
aggcattaat ttaatccctg atggttcgag atcggtgate catggttagt accctaaget 720
gtggagtcgyg gtttagatce gegetgtteg taggcgatcet gttetgattg ttaacttgte 780
agtacctgeg aatccteggt ggttctaget ggttceggaga tcagatcgat tccattatct 840
gctatacatc ttgtttegtt gcctaggectce cgtttaatcet atccatcgta tgatgttage 900

ctttgatatg attcgatcgt gctagctatg tcctgtggac ttaattgtca ggtcctaatt 960
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tttaggaaga ctgttccaaa ccatctgctg gatttattaa atttggatct ggatgtgtca 1020
catacacctt cataattaaa atggatggaa atatctctta tcttttagat atggataggc 1080
atttatatga tgctgtgagt tttactagta ctttcttaga atatatgtac ttttttagac 1140
ggaatattga tatgtataca tgtgtagata catgaagcaa catgctgctg tagtctaata 1200
attcctgttce atctaataat caagtatgta tatgttctgt gtgttttatt ggtatttgat 1260
tagatatata catgcttaga tacatacatg aagcagcatg ctgctacagt ttaatcatta 1320
ttgtttatcc aataaacaaa catgcttttt aatttatctt gatatgcttg gatgacggaa 1380
tatgcagaga ttttaagtac ccagcatcat gagcatgcat gaccctgcgt tagtatgcetg 1440
tttatttgct tgagactcectt tettttgtag atactcaccce tgttttctgg tgatcctact 1500
geaggte 1507
<210> SEQ ID NO 116

<211> LENGTH: 1160

<212> TYPE: DNA

<213> ORGANISM: Coix lacryma-jobi

<400> SEQUENCE: 116

ccttectege ccgecatcat aaatagecac cectceccage ttecttegece acatectcete 60
atcatcttet ctcegtgtage acgcgcagece cgatccccaa tecectetece tcegegagect 120
cgtcgatcce tecgcttcaag gtatggctat cgtecttect ctctectcectet ttaccttatce 180
tagatcggeg atccatggtt agggectget agttctceegt tegtgtttgt cgatggetgt 240
gaggcacaat agatccgteg gegttatgat ggttagectg tcatgetett gegatctgtg 300
gttectttag gaaaggcatt aatttaatcc ctgatggttc gagatcggtg atccatggtt 360
agtaccctaa gctgtggagt cgggtttaga tcecgegetgt tegtaggega tetgttetga 420
ttgttaactt gtcagtacct gcgaatccte ggtggttcta getggttegyg agatcagate 480
gattccatta tctgctatac atcttgtttc gttgcctagg ctceccgtttaa tctatccatce 540
gtatgatgtt agcctttgat atgattcgat cgtgctaget atgtcctgtg gacttaattg 600
tcaggtccta atttttagga agactgttcc aaaccatctyg ctggatttat taaatttgga 660
tctggatgtg tcacatacac cttcataatt aaaatggatg gaaatatctc ttatctttta 720
gatatggata ggcatttata tgatgctgtg agttttacta gtactttctt agaatatatg 780
tactttttta gacggaatat tgatatgtat acatgtgtag atacatgaag caacatgctg 840
ctgtagtcta ataattcctg ttcatctaat aatcaagtat gtatatgttce tgtgtgtttt 900
attggtattt gattagatat atacatgctt agatacatac atgaagcagc atgctgctac 960

agtttaatca ttattgttta tccaataaac aaacatgctt tttaatttat cttgatatgc 1020
ttggatgacg gaatatgcag agattttaag tacccagcat catgagcatg catgaccctg 1080
cgttagtatg ctgtttattt gcttgagact ctttcttttg tagatactca ccctgtttte 1140
tggtgatcct actgcaggte 1160
<210> SEQ ID NO 117

<211> LENGTH: 2625

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 117
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actgcegega cacgectcac tggegggagg getcegageg ctetceteece ggeggecgge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcect tttatattat agectgtggac ctgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660

ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacac gtaactggec ctgtaactac tcegtteggece 780
atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840

gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag catcggaaca ctggtgattg 1080
gtggagcegyg cagtatgcege cccagcacgg ccgaggtggt ggtggecegt ggecctgetg 1140
tctgecgegge tcgggacaac ttgaaactgg gccaccgect cgtcegcaact cgcaaccegt 1200
tggcggaaga aaggaatggc tcgtaggggce ccgggtagaa tcgaagaatg ttgcgetggg 1260
cttcgattca cataacatgg gcctgaagct ctaaaacgac ggcccggteg ccgcgcgatg 1320
gaaagagacc ggatcctcect cgtgaattct ggaaggccac acgagagcga cccaccaccg 1380
acgcggagga gtcegtgegtg gtccaacacg gecggeggge tgggctgega ccttaaccag 1440
caaggcacgce cacgacccgce cccgcececteg aggcataaat accctcccat cccegttgecg 1500
caagactcag atcagattcc gatccccagt tcttceccccaa tcaccttgtg gtectetegtg 1560
tegeggttee cagggacgcece tcecggetegt cgetcgacag cgatctceege cccagcaagg 1620
tatagattca gttccttget ccgatcccaa tctggttgag atgttgctee gatgcgactt 1680
gattatgtca tatatctgcg gtttgcaccg atctgaagcec tagggtttct cgagcgaccce 1740
agttatttgc aatttgcgat ttgctcegttt gttgcgcage gtagtttatg tttggagtaa 1800
tcgaggattt gtatgcggeg tceggcgctac ctgcttaatc acgccatgtg acgcggttac 1860
ttgcagaggc tgggttctgt tatgtcgtga tctaagaatc tagattaggce tcagtcgttce 1920
ttgctgtcga ctagtttgtt ttgatatcca tgtagtacaa gttacttaaa atttaggtcc 1980
aatatatttt gcatgctttt ggcctgttat tcttgccaac aagttgtcct ggtaaaaagt 2040
agatgtgaaa gtcacgtatt gggacaaatt gatggtttag tgctatagtt ctatagttct 2100
gtgatacatc tatctgattt tttttggtct attggtgcct aacttatctg aaaatcatgg 2160
aacatgaggc tagtttgatc atggtttagt tcattgtgat taataatgta tgatttagta 2220

gctattttgg tgatcgtgte attttatttg tgaatggaat cattgtatgt aaatgaagcet 2280
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agttcagggg ttacgatgta gctggctttg tattctaaag gctgctatta ttcatccatce 2340
gatttcacct atatgtaatc cagagctttt gatgtgaaat ttgtctgatc cttcactagg 2400
aaggacagaa cattgttaat attttggcac atctgtctta ttctcatcct ttgtttgaac 2460
atgttagcct gttcaaacag atactgttgt aatgtcctag ttatataggt acatatgtgt 2520
tctctattga gtttatggac ttttgtgtgt gaagttatat ttcattttgce tcaaaactca 2580
tgtttgcaag ctttctgaca ttattctatt gttctgaaac aggtg 2625
<210> SEQ ID NO 118

<211> LENGTH: 1006

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 118

gtatagattc agttccttge tccgatccca atctggttga gatgttgetce cgatgcgact 60
tgattatgtce atatatctgce ggtttgcacce gatctgaage ctagggttte tcgagcgace 120
cagttatttg caatttgcga tttgctegtt tgttgcgcag cgtagtttat gtttggagta 180
atcgaggatt tgtatgcggce gtcggegeta cctgettaat cacgecatgt gacgeggtta 240
cttgcagagg ctgggttetg ttatgtegtg atctaagaat ctagattagg ctcagtegtt 300
cttgctgtecg actagtttgt tttgatatce atgtagtaca agttacttaa aatttaggtc 360
caatatattt tgcatgcttt tggcctgtta ttcttgccaa caagttgtcce tggtaaaaag 420
tagatgtgaa agtcacgtat tgggacaaat tgatggttta gtgctatagt tctatagtte 480
tgtgatacat ctatctgatt ttttttggtc tattggtgcce taacttatct gaaaatcatg 540
gaacatgagg ctagtttgat catggtttag ttcattgtga ttaataatgt atgatttagt 600
agctattttg gtgatcgtgt cattttattt gtgaatggaa tcattgtatg taaatgaagc 660
tagttcaggg gttacgatgt agctggcttt gtattctaaa ggctgctatt attcatccat 720
cgatttcacc tatatgtaat ccagagcttt tgatgtgaaa tttgtctgat ccttcactag 780
gaaggacaga acattgttaa tattttggca catctgtctt attctcatcc tttgtttgaa 840
catgttagcee tgttcaaaca gatactgttg taatgtccta gttatatagg tacatatgtg 900
ttctctattg agtttatgga cttttgtgtg tgaagttata tttcattttg ctcaaaactc 960
atgtttgcaa gctttctgac attattctat tgttctgaaa caggtg 1006

<210> SEQ ID NO 119

<211> LENGTH: 2625

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 119

actgeccgega cacgectcac tggegggagyg getccgageg ctetetecee ggeggeegge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtyg cccaagacca gtgeegegge acaccagegt ctaagtgaac 240
ttcegetaac ctteeggtea ttgegectga aagatgtcat gtggegagge ccccctetca 300
gtagattgce aactgcctac cgtgccacte ttccatgcat gattgetecce gtetateceg 360

tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
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aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcet tttatattat agectgtggac ccgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660

ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacac gtaactggec ctgtaactac tcegtteggece 780
atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840

gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag catcggaaca ctggtgattg 1080
gtggagcegyg cagtatgcege cccagcacgg ccgaggtggt ggtggecegt ggecctgetg 1140
tctgecgegge tcgggacaac ttgaaactgg gccaccgect cgtcegcaact cgcaaccegt 1200
tggcggaaga aaggaatggc tcgtaggggce ccgggtagaa tcgaagaatg ttgcgetggg 1260
cttcgattca cataacatgg gcctgaagct ctaaaacgac ggcccggteg ccgcgcgatg 1320
gaaagagacc ggatcctcect cgtgaattct ggaaggccac acgagagcga cccaccaccg 1380
acgcggagga gtcegtgegtg gtccaacacg gecggeggge tgggctgega ccttaaccag 1440
caaggcacgce cacgacccgce cccgcececteg aggcataaat accctcccat cccegttgecg 1500
caagactcag atcagattcc gatccccagt tcttceccccaa tcaccttgtg gtectetegtg 1560
tegeggttee cagggacgcece tcecggetegt cgetcgacag cgatctceege cccagcaagg 1620
tatagattca gttccttget ccgatcccaa tctggttgag atgttgctee gatgcgactt 1680
gattatgtca tatatctgcg gtttgcaccg atctgaagcec tagggtttct cgagcgaccce 1740
agttatttgc aatttgcgat ttgctcegttt gttgcgcage gtagtttatg tttggagtaa 1800
tcgaggattt gtatgcggeg tceggcgctac ctgcttaatc acgccatgtg acgcggttac 1860
ttgcagaggc tgggttctgt tatgtcgtga tctaagaatc tagattaggce tcagtcgttce 1920
ttgctgtcga ctagtttgtt ttgatatcca tgtagtacaa gttacttaaa atttaggtcc 1980
aatatatttt gcatgctttt ggcctgttat tcttgccaac aagttgtcct ggtaaaaagt 2040
agatgtgaaa gtcacgtatt gggacaaatt gatggtttag tgctatagtt ctatagttct 2100
gtgatacatc tatctgattt tttttggtct attggtgcct aacttatctg aaaatcatgg 2160
aacatgaggc tagtttgatc atggtttagt tcattgtgat taataatgta tgatttagta 2220
gctattttgg tgatcgtgte attttatttg tgaatggaat cattgtatgt aaatgaagcet 2280
agttcagggg ttacgatgta gctggctttg tattctaaag gctgctatta ttcatccatce 2340
gatttcacct atatgtaatc cagagctttt gatgtgaaat ttgtctgatc cttcactagg 2400
aaggacagaa cattgttaat attttggcac atctgtctta ttctcatcct ttgtttgaac 2460
atgttagcct gttcaaacag atactgttgt aatgtcctag ttatataggt acatatgtgt 2520
tctctattga gtttatggac ttttgtgtgt gaagttatat ttcattttgce tcaaaactca 2580

tgtttgcaag ctttctgaca ttattctatt gttctgaaac agggt 2625

<210> SEQ ID NO 120
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<211> LENGTH: 1006
<212> TYPE: DNA
<213> ORGANISM: Setaria italica
<400> SEQUENCE: 120
gtatagattc agttccttge tccgatccca atctggttga gatgttgetce cgatgcgact 60
tgattatgtce atatatctgce ggtttgcacce gatctgaage ctagggttte tcgagcgace 120
cagttatttg caatttgcga tttgctegtt tgttgcgcag cgtagtttat gtttggagta 180
atcgaggatt tgtatgcggce gtcggegeta cctgettaat cacgecatgt gacgeggtta 240
cttgcagagg ctgggttetg ttatgtegtg atctaagaat ctagattagg ctcagtegtt 300
cttgctgtecg actagtttgt tttgatatce atgtagtaca agttacttaa aatttaggtc 360
caatatattt tgcatgcttt tggcctgtta ttcttgccaa caagttgtcce tggtaaaaag 420
tagatgtgaa agtcacgtat tgggacaaat tgatggttta gtgctatagt tctatagtte 480
tgtgatacat ctatctgatt ttttttggtc tattggtgcce taacttatct gaaaatcatg 540
gaacatgagg ctagtttgat catggtttag ttcattgtga ttaataatgt atgatttagt 600
agctattttg gtgatcgtgt cattttattt gtgaatggaa tcattgtatg taaatgaagc 660
tagttcaggg gttacgatgt agctggcttt gtattctaaa ggctgctatt attcatccat 720
cgatttcacc tatatgtaat ccagagcttt tgatgtgaaa tttgtctgat ccttcactag 780
gaaggacaga acattgttaa tattttggca catctgtctt attctcatcc tttgtttgaa 840
catgttagcee tgttcaaaca gatactgttg taatgtccta gttatatagg tacatatgtg 900
ttctctattg agtttatgga cttttgtgtg tgaagttata tttcattttg ctcaaaactc 960
atgtttgcaa gctttctgac attattctat tgttctgaaa cagggt 1006
<210> SEQ ID NO 121
<211> LENGTH: 2625
<212> TYPE: DNA
<213> ORGANISM: Setaria italica
<400> SEQUENCE: 121
actgccgega cacgectcac tggcgggagg getccgageg ctetetcecee ggeggecgge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcet tttatattat agectgtggac ccgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660
ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacac gtaactggec ctgtaactac tcegtteggece 780

atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840
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gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag catcggaaca ctggtgattg 1080
gtggagcegyg cagtatgcege cccagcacgg ccgaggtggt ggtggecegt ggecctgetg 1140
tctgecgegge tcgggacaac ttgaaactgg gccaccgect cgtcegcaact cgcaaccegt 1200
tggcggaaga aaggaatggc tcgtaggggce ccgggtagaa tcgaagaatg ttgcgetggg 1260
cttcgattca cataacatgg gcctgaagct ctaaaacgac ggcccggteg ccgcgcgatg 1320
gaaagagacc ggatcctcect cgtgaattct ggaaggccac acgagagcga cccaccaccg 1380
acgcggagga gtcegtgegtg gtccaacacg gecggeggge tgggctgega ccttaaccag 1440
caaggcacgce cacgacccgce cccgcececteg aggcataaat accctcccat cccegttgecg 1500
caagactcag atcagattcc gatccccagt tcttceccccaa tcaccttgtg gtectetegtg 1560
tegeggttee cagggacgcece tcecggetegt cgetcgacag cgatctceege cccagcaagg 1620
tatagattca gttccttget ccgatcccaa tctggttgag atgttgctee gatgcgactt 1680
gattatgtca tatatctgcg gtttgcaccg atctgaagcec tagggtttct cgagcgaccce 1740
agttatttgc aatttgcgat ttgctcegttt gttgcgcage gtagtttatg tttggagtaa 1800
tcgaggattt gtatgcggeg tceggcgctac ctgcttaatc acgccatgtg acgcggttac 1860
ttgcagaggc tgggttctgt tatgtcgtga tctaagaatc tagattaggce tcagtcgttce 1920
ttgctgtcga ctagtttgtt ttgatatcca tgtagtacaa gttacttaaa atttaggtcc 1980
aatatatttt gcatgctttt ggcctgttat tcttgccaac aagttgtcct ggtaaaaagt 2040
agatgtgaaa gtcacgtatt gggacaaatt gatggtttag tgctatagtt ctatagttct 2100
gtgatacatc tatctgattt tttttggtct attggtgcct aacttatctg aaaatcatgg 2160
aacatgaggc tagtttgatc atggtttagt tcattgtgat taataatgta tgatttagta 2220
gctattttgg tgatcgtgte attttatttg tgaatggaat cattgtatgt aaatgaagcet 2280
agttcagggg ttacgatgta gctggctttg tattctaaag gctgctatta ttcatccatce 2340
gatttcacct atatgtaatc cagagctttt gatgtgaaat ttgtctgatc cttcactagg 2400
aaggacagaa cattgttaat attttggcac atctgtctta ttctcatcct ttgtttgaac 2460
atgttagcct gttcaaacag atactgttgt aatgtcctag ttatataggt acatatgtgt 2520
tctctattga gtttatggac ttttgtgtgt gaagttatat ttcattttgce tcaaaactca 2580
tgtttgcaag ctttctgaca ttattctatt gttctgaaac agacc 2625
<210> SEQ ID NO 122

<211> LENGTH: 1006

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 122

gtatagattc agttccttge tccgatccca atctggttga gatgttgetce cgatgcgact 60
tgattatgtce atatatctgce ggtttgcacce gatctgaage ctagggttte tcgagcgace 120
cagttatttg caatttgcga tttgctegtt tgttgcgcag cgtagtttat gtttggagta 180

atcgaggatt tgtatgegge gteggegeta cctgettaat cacgccatgt gacgeggtta 240
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cttgcagagg ctgggttetg ttatgtegtg atctaagaat ctagattagg ctcagtegtt 300
cttgctgtecg actagtttgt tttgatatce atgtagtaca agttacttaa aatttaggtc 360
caatatattt tgcatgcttt tggcctgtta ttcttgccaa caagttgtcce tggtaaaaag 420
tagatgtgaa agtcacgtat tgggacaaat tgatggttta gtgctatagt tctatagtte 480
tgtgatacat ctatctgatt ttttttggtc tattggtgcce taacttatct gaaaatcatg 540
gaacatgagg ctagtttgat catggtttag ttcattgtga ttaataatgt atgatttagt 600
agctattttg gtgatcgtgt cattttattt gtgaatggaa tcattgtatg taaatgaagc 660
tagttcaggg gttacgatgt agctggcttt gtattctaaa ggctgctatt attcatccat 720
cgatttcacc tatatgtaat ccagagcttt tgatgtgaaa tttgtctgat ccttcactag 780
gaaggacaga acattgttaa tattttggca catctgtctt attctcatcc tttgtttgaa 840
catgttagcee tgttcaaaca gatactgttg taatgtccta gttatatagg tacatatgtg 900
ttctctattg agtttatgga cttttgtgtg tgaagttata tttcattttg ctcaaaactc 960
atgtttgcaa gctttctgac attattctat tgttctgaaa cagacc 1006
<210> SEQ ID NO 123
<211> LENGTH: 2167
<212> TYPE: DNA
<213> ORGANISM: Setaria italica
<400> SEQUENCE: 123
geegtttttyg aagtatccag gattagaagce ttctactgeg cttttatatt atagetgtgg 60
acctgtggta acctttctet tttggcgcectt gcttaatctce ggccgtgctg gteccatgett 120

aggcactagg cagagataga gccgggggtyg aatggggeta aagetcaget getcgagggg 180

cegtgggetyg gtttecacta gectacaget gtgecacgtg cggecgegea agecgaagca 240
agcacgctga gcegttggac agettgtecat aatgecatta cgtggattac acgtaactgg 300
ccctgtaact actegttegg ccatcatcaa acgacgacgt cegetaggeg acgacacggg 360
taatgcacge agccacccag gogegegege tageggagea cggtcaggtyg acacgggegt 420
cgtgacgett ccgagttgaa ggggttaacyg ccagaaacag tgtttggeca gggtatgaac 480
ataacaaaaa atattcacac gaaagaatgg aagtatggag ctgctactgt gtaaatgcca 540
agcaggaaac tcacgcccge taacatccaa cggccaacag ctcgacgtge cggtcageag 600
agcatcggaa cactggtgat tggtggagee ggcagtatge gecccagecac ggcecgaggtg 660
gtggtggece gtggecctge tgtetgegeyg getegggaca acttgaaact gggecaccge 720
ctegtegeaa ctegeaacce gttggeggaa gaaaggaatg getegtaggg geccgggtag 780
aatcgaagaa tgttgegetg ggettegatt cacataacat gggectgaag ctctaaaacg 840
acggcceggt cgecgegega tggaaagaga ccggatecte ctegtgaatt ctggaaggece 900
acacgagagc gacccaccac cgacgceggag gagtegtgeg tggtccaaca cggccggegg 960

gectgggetge gaccttaacce agcaaggcac gccacgaccce gecccgecect cgaggcataa 1020
ataccctecce atccegttge cgcaagactce agatcagatt ccgatcccca gttcettecce 1080
aatcaccttg tggtctcteg tgtcgeggtt cccagggacg cctceecggcte gtegetcecgac 1140
agcgatctce geccccagcaa ggtatagatt cagttceccettg ctceccgatcece aatctggttg 1200

agatgttgct ccgatgcgac ttgattatgt catatatctg cggtttgcac cgatctgaag 1260
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cctagggttt ctcgagcgac ccagttattt gcaatttgeg atttgctcecgt ttgttgegca 1320
gcgtagttta tgtttggagt aatcgaggat ttgtatgcgg cgtcggcgcet acctgcttaa 1380
tcacgccatg tgacgcggtt acttgcagag gctgggttcet gttatgtcgt gatctaagaa 1440
tctagattag gctcagtegt tettgctgte gactagtttg ttttgatatce catgtagtac 1500
aagttactta aaatttaggt ccaatatatt ttgcatgctt ttggcctgtt attcttgeca 1560
acaagttgtc ctggtaaaaa gtagatgtga aagtcacgta ttgggacaaa ttgatggttt 1620
agtgctatag ttctatagtt ctgtgataca tctatctgat tttttttggt ctattggtgc 1680
ctaacttatc tgaaaatcat ggaacatgag gctagtttga tcatggttta gttcattgtg 1740
attaataatg tatgatttag tagctatttt ggtgatcgtg tcattttatt tgtgaatgga 1800
atcattgtat gtaaatgaag ctagttcagg ggttacgatg tagctggctt tgtattctaa 1860
aggctgctat tattcatcca tcgatttcac ctatatgtaa tccagagctt ttgatgtgaa 1920
atttgtctga tccttcacta ggaaggacag aacattgtta atattttggce acatctgtct 1980
tattctcatc ctttgtttga acatgttagc ctgttcaaac agatactgtt gtaatgtcct 2040
agttatatag gtacatatgt gttctctatt gagtttatgg acttttgtgt gtgaagttat 2100
atttcatttt gctcaaaact catgtttgca agctttctga cattattcta ttgttctgaa 2160
acaggtg 2167
<210> SEQ ID NO 124

<211> LENGTH: 1813

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 124

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagca tcggaacact ggtgattggt ggagecggea gtatgegece cagcacggec 300

gaggtggtgg tggcccegtgg cectgetgte tgegeggete gggacaactt gaaactggge 360

caccgecteg tegcaacteg caaccegttyg geggaagaaa ggaatggete gtaggggecce 420
gggtagaatc gaagaatgtt gecgetggget tcgattcaca taacatggge ctgaagetet 480
aaaacgacgg cceggtegece gegegatgga aagagaccgg atcctecteg tgaattetgg 540
aaggccacac gagagcgacce caccaccgac gocggaggagt cgtgegtggt ccaacacgge 600
cggegggetyg ggctgegace ttaaccagca aggcacgcca cgaccegece cgecctegag 660
gcataaatac cctcccatce cgttgecgeca agactcagat cagattccga tcecccagtte 720
ttccccaate accttgtggt ctetegtgte geggttecca gggacgecte cggctegteg 780
ctcgacageg atctecgece cagcaaggta tagattcagt tecttgetcee gatcccaate 840
tggttgagat gttgctccga tgcgacttga ttatgtcata tatctgeggt ttgcaccgat 900
ctgaagccta gggttteteg agegacccag ttatttgeaa tttgegattt getegtttgt 960

tgcgcagegt agtttatgtt tggagtaatc gaggatttgt atgcggcgte ggcgctacct 1020

gcttaatcac gccatgtgac gcggttactt gcagaggctg ggttctgtta tgtegtgatce 1080
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taagaatcta gattaggctc agtcgttctt gctgtcgact agtttgtttt gatatccatg 1140
tagtacaagt tacttaaaat ttaggtccaa tatattttgc atgcttttgg cctgttattce 1200
ttgccaacaa gttgtcctgg taaaaagtag atgtgaaagt cacgtattgg gacaaattga 1260
tggtttagtg ctatagttct atagttctgt gatacatcta tctgattttt tttggtctat 1320
tggtgcctaa cttatctgaa aatcatggaa catgaggcta gtttgatcat ggtttagttce 1380
attgtgatta ataatgtatg atttagtagc tattttggtg atcgtgtcat tttatttgtg 1440
aatggaatca ttgtatgtaa atgaagctag ttcaggggtt acgatgtagc tggctttgta 1500
ttctaaaggce tgctattatt catccatcga tttcacctat atgtaatcca gagcttttga 1560
tgtgaaattt gtctgatcct tcactaggaa ggacagaaca ttgttaatat tttggcacat 1620
ctgtcttatt ctcatccttt gtttgaacat gttagcctgt tcaaacagat actgttgtaa 1680
tgtcctagtt atataggtac atatgtgttc tctattgagt ttatggactt ttgtgtgtga 1740
agttatattt cattttgctc aaaactcatg tttgcaagct ttctgacatt attctattgt 1800
tctgaaacag gtg 1813
<210> SEQ ID NO 125

<211> LENGTH: 1813

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 125

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagca tcggaacact ggtgattggt ggagecggea gtatgegece cagcacggec 300

gaggtggtgg tggcccegtgg cectgetgte tgegeggete gggacaactt gaaactggge 360

caccgecteg tegcaacteg caaccegttyg geggaagaaa ggaatggete gtaggggecce 420
gggtagaatc gaagaatgtt gecgetggget tcgattcaca taacatggge ctgaagetet 480
aaaacgacgg cceggtegece gegegatgga aagagaccgg atcctecteg tgaattetgg 540
aaggccacac gagagcgacce caccaccgac gocggaggagt cgtgegtggt ccaacacgge 600
cggegggetyg ggctgegace ttaaccagca aggcacgcca cgaccegece cgecctegag 660
gcataaatac cctcccatce cgttgecgeca agactcagat cagattccga tcecccagtte 720
ttccccaate accttgtggt ctetegtgte geggttecca gggacgecte cggctegteg 780
ctcgacageg atctecgece cagcaaggta tagattcagt tecttgetcee gatcccaate 840
tggttgagat gttgctccga tgcgacttga ttatgtcata tatctgeggt ttgcaccgat 900
ctgaagccta gggttteteg agegacccag ttatttgeaa tttgegattt getegtttgt 960

tgcgcagegt agtttatgtt tggagtaatc gaggatttgt atgcggcgte ggcgctacct 1020
gcttaatcac gccatgtgac gcggttactt gcagaggctg ggttctgtta tgtegtgatce 1080
taagaatcta gattaggctc agtcgttctt gctgtcgact agtttgtttt gatatccatg 1140
tagtacaagt tacttaaaat ttaggtccaa tatattttgc atgcttttgg cctgttattce 1200

ttgccaacaa gttgtcctgg taaaaagtag atgtgaaagt cacgtattgg gacaaattga 1260
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tggtttagtg ctatagttct atagttctgt gatacatcta tctgattttt tttggtctat 1320
tggtgcctaa cttatctgaa aatcatggaa catgaggcta gtttgatcat ggtttagttce 1380
attgtgatta ataatgtatg atttagtagc tattttggtg atcgtgtcat tttatttgtg 1440
aatggaatca ttgtatgtaa atgaagctag ttcaggggtt acgatgtagc tggctttgta 1500
ttctaaaggce tgctattatt catccatcga tttcacctat atgtaatcca gagcttttga 1560
tgtgaaattt gtctgatcct tcactaggaa ggacagaaca ttgttaatat tttggcacat 1620
ctgtcttatt ctcatccttt gtttgaacat gttagcctgt tcaaacagat actgttgtaa 1680
tgtcctagtt atataggtac atatgtgttc tctattgagt ttatggactt ttgtgtgtga 1740
agttatattt cattttgctc aaaactcatg tttgcaagct ttctgacatt attctattgt 1800
tctgaaacag ggt 1813
<210> SEQ ID NO 126

<211> LENGTH: 1813

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 126

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagca tcggaacact ggtgattggt ggagecggea gtatgegece cagcacggec 300

gaggtggtgg tggcccegtgg cectgetgte tgegeggete gggacaactt gaaactggge 360

caccgecteg tegcaacteg caaccegttyg geggaagaaa ggaatggete gtaggggecce 420
gggtagaatc gaagaatgtt gecgetggget tcgattcaca taacatggge ctgaagetet 480
aaaacgacgg cceggtegece gegegatgga aagagaccgg atcctecteg tgaattetgg 540
aaggccacac gagagcgacce caccaccgac gocggaggagt cgtgegtggt ccaacacgge 600
cggegggetyg ggctgegace ttaaccagca aggcacgcca cgaccegece cgecctegag 660
gcataaatac cctcccatce cgttgecgeca agactcagat cagattccga tcecccagtte 720
ttccccaate accttgtggt ctetegtgte geggttecca gggacgecte cggctegteg 780
ctcgacageg atctecgece cagcaaggta tagattcagt tecttgetcee gatcccaate 840
tggttgagat gttgctccga tgcgacttga ttatgtcata tatctgeggt ttgcaccgat 900
ctgaagccta gggttteteg agegacccag ttatttgeaa tttgegattt getegtttgt 960

tgcgcagegt agtttatgtt tggagtaatc gaggatttgt atgcggcgte ggcgctacct 1020
gcttaatcac gccatgtgac gcggttactt gcagaggctg ggttctgtta tgtegtgatce 1080
taagaatcta gattaggctc agtcgttctt gctgtcgact agtttgtttt gatatccatg 1140
tagtacaagt tacttaaaat ttaggtccaa tatattttgc atgcttttgg cctgttattce 1200
ttgccaacaa gttgtcctgg taaaaagtag atgtgaaagt cacgtattgg gacaaattga 1260
tggtttagtg ctatagttct atagttctgt gatacatcta tctgattttt tttggtctat 1320
tggtgcctaa cttatctgaa aatcatggaa catgaggcta gtttgatcat ggtttagttce 1380

attgtgatta ataatgtatg atttagtagc tattttggtg atcgtgtcat tttatttgtg 1440
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aatggaatca ttgtatgtaa atgaagctag ttcaggggtt acgatgtagc tggctttgta 1500
ttctaaaggce tgctattatt catccatcga tttcacctat atgtaatcca gagcttttga 1560
tgtgaaattt gtctgatcct tcactaggaa ggacagaaca ttgttaatat tttggcacat 1620
ctgtcttatt ctcatccttt gtttgaacat gttagcctgt tcaaacagat actgttgtaa 1680
tgtcctagtt atataggtac atatgtgttc tctattgagt ttatggactt ttgtgtgtga 1740
agttatattt cattttgctc aaaactcatg tttgcaagct ttctgacatt attctattgt 1800
tctgaaacag ggc 1813
<210> SEQ ID NO 127

<211> LENGTH: 1006

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 127

gtatagattc agttccttge tccgatccca atctggttga gatgttgetce cgatgcgact 60
tgattatgtce atatatctgce ggtttgcacce gatctgaage ctagggttte tcgagcgace 120
cagttatttg caatttgcga tttgctegtt tgttgcgcag cgtagtttat gtttggagta 180
atcgaggatt tgtatgcggce gtcggegeta cctgettaat cacgecatgt gacgeggtta 240
cttgcagagg ctgggttetg ttatgtegtg atctaagaat ctagattagg ctcagtegtt 300
cttgctgtecg actagtttgt tttgatatce atgtagtaca agttacttaa aatttaggtc 360
caatatattt tgcatgcttt tggcctgtta ttcttgccaa caagttgtcce tggtaaaaag 420
tagatgtgaa agtcacgtat tgggacaaat tgatggttta gtgctatagt tctatagtte 480
tgtgatacat ctatctgatt ttttttggtc tattggtgcce taacttatct gaaaatcatg 540
gaacatgagg ctagtttgat catggtttag ttcattgtga ttaataatgt atgatttagt 600
agctattttg gtgatcgtgt cattttattt gtgaatggaa tcattgtatg taaatgaagc 660
tagttcaggg gttacgatgt agctggcttt gtattctaaa ggctgctatt attcatccat 720
cgatttcacc tatatgtaat ccagagcttt tgatgtgaaa tttgtctgat ccttcactag 780
gaaggacaga acattgttaa tattttggca catctgtctt attctcatcc tttgtttgaa 840
catgttagcee tgttcaaaca gatactgttg taatgtccta gttatatagg tacatatgtg 900
ttctctattg agtttatgga cttttgtgtg tgaagttata tttcattttg ctcaaaactc 960
atgtttgcaa gctttctgac attattctat tgttctgaaa cagggce 1006

<210> SEQ ID NO 128

<211> LENGTH: 2634

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 128

actgeccgega cacgectcac tggegggagyg getccgageg ctetetecee ggeggeegge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtyg cccaagacca gtgeegegge acaccagegt ctaagtgaac 240
ttcegetaac ctteeggtea ttgegectga aagatgtcat gtggegagge ccccctetca 300

gtagattgce aactgcctac cgtgccacte ttccatgcat gattgetecce gtetateceg 360
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tttctcacaa

aaaaaggctt

ttagaagctt

tggcgettge

cgggggtgaa

ctacagctgt

cttgtcataa

atcatcaaac

gegegegeta

ggttaacgce

aagaatggaa

acatccaacyg

ggtggagecg

gtetgegegyg

ttggcggaag

gettegatte

ggaaagagac

gacgcggagy

gcaaggcacyg

gcaagactca

gtegeggtte

gtatagattc

tgattatgte

cagttgtttyg

atcgaggatt

cttgcagagyg

cagtecgttet

tttaggtcca

gtaaaaagta

tatagttctg

aaatcatgga

gatttagtag

aatgaagcta

tcatccateg

ttcactagga

tgtttgaaca

catatgtgtt

caaaactcat

cagatagaca

atactaccag

ctactgeget

ttaatctegyg

tggggctaaa

gecacgtgeyg

tgccattacg

gacgacgtce

gcggageacy

agaaacagtg

gtatggagct

gccaacagcet

gcagtatgeg

ctcgggacaa

aaaggaatgg

acataacatg

cggatectec

agtcgtgegt

ccacgacceg

gatcagattce

ccagggacge

agttccttge

atatatctge

caatttgcga

tgtatgecgge

ctgggttagt

tgctgtegac

atatattttg

gatgtgaaag

tgatacatct

acatgaggct

ctattttggt

gttcaggggt

atttcaccta

aggacagaac

tgttagcetyg

ctctattgag

gtttgcaage

acagtaagca

tatactatca

tttatattat

cegtgetggt

gctecagetge

gecgegcaag

tggattacag

gctaggegac

gtcaggtgac

tttggccagy

gctactgtgt

cgacgtgeeg

ccccageacy

cttgaaactg

ctcgtagggg

ggcctgaage

tcgtgaatte

ggtccaacac

cctegeecte

cgatccccag

ctceggeteg

tccgatceca

ggtttgcace

tttgctegtt

gtcggegeta

gggttetgtt

tagtttgttt

catgcttttyg

tcacgtattyg

atctgatttt

agtttgatca

gatcgtgtca

tatgatgtag

tatgtaatcc

attgttaata

ttcaaacaga

tttatggact

tttctgacat

tcactaaagc

accagcatge

agctgtggac

ccatgcettag

tcgaggggcc

ccgaagcaag

gtaactggce

gacacgggta

anggCgth

gtatgaacat

aaatgccaag

gtcagcagag

geecgaggtgg

ggccaccgee

ccegggtaga

tctaaaacga

tggaaggcca

dgecggegyy

gaggcataaa

ttcttececca

tcgetegaca

atctggttga

gatctgaage

tgttgcgeat

cctgettaat

atgtcgtgat

tgatatccat

gectgttatt

ggacaaattyg

ttttggtcta

tggtttagtt

ttttatttgt

ctggetttgt

agagcttteg

ttttggcaca

tactgttgta

tttgtgtgty

tattctattg

aagcatgtgt agaaccttaa

cgtttttgaa gtatccagga

ctgtggtaac ctttctettt

gcactaggca gagatagagce

gtgggetggt ttccactagce

cacgctgage cgttggacag

ctgtaactac tcgtteggec

atgcacgcag ccacccagge

tgacgcttee gagttgaagyg

aacaaaaaat attcacacga

caggaaactc acgcccgceta

acatcggaac actggtgatt

tggtggceceyg tggecctget

tcgtegcaac tcgcaacccey

atccaagaat gttgcgetgg

cggeceggte accgggcegat

cacgagagcg acccaccace

ctgggetgeg accttaacca

tacccteeca teccegttgee

atcaccttgt ggtctectegt

gegatetecg ccccagcaag

gatgttgete cgatgcgact

ctagggttte tcgagcgace

cgtagtttat gtttggagta

cacgccatgt gacgeggtta

ctaagaatct agattaggcet

gtagtacaag ttacttaaaa

cttgccaaca agttgtectg

atggttaagt gctatagttce

ttggtgccta acttatctga

cattgtgatt aataatgtat

gaatggaatc attgtatgta

attctaaagg ctgctattat

atgtgaaatt tgtctgatcc

tctgtecttat tcectcatcectt

atgtcctagt tatataggta

aagttatatt tcattttget

ttctgaaaca ggtg

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2634
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<210> SEQ ID NO 129
<211> LENGTH: 1014
<212> TYPE: DNA
<213> ORGANISM: Setaria viridis
<400> SEQUENCE: 129
gtatagattc agttccttge tccgatccca atctggttga gatgttgetce cgatgcgact 60
tgattatgtce atatatctgce ggtttgcacce gatctgaage ctagggttte tcgagcgace 120
cagttgtttg caatttgcga tttgctegtt tgttgcgcat cgtagtttat gtttggagta 180
atcgaggatt tgtatgcggce gtcggegeta cctgettaat cacgecatgt gacgeggtta 240
cttgcagagg ctgggttagt gggttctgtt atgtcegtgat ctaagaatct agattaggcet 300
cagtcgttct tgctgtcgac tagtttgttt tgatatccat gtagtacaag ttacttaaaa 360
tttaggtcca atatattttg catgcttttg gcctgttatt cttgccaaca agttgtectg 420
gtaaaaagta gatgtgaaag tcacgtattg ggacaaattg atggttaagt gctatagttc 480
tatagttctg tgatacatct atctgatttt ttttggtcecta ttggtgccta acttatctga 540
aaatcatgga acatgaggct agtttgatca tggtttagtt cattgtgatt aataatgtat 600
gatttagtag ctattttggt gatcgtgtca ttttatttgt gaatggaatc attgtatgta 660
aatgaagcta gttcaggggt tatgatgtag ctggetttgt attctaaagg ctgctattat 720
tcatccateg atttcaccta tatgtaatce agagettteg atgtgaaatt tgtctgatce 780
ttcactagga aggacagaac attgttaata ttttggcaca tctgtcttat tcectcatcctt 840
tgtttgaaca tgttagcctg ttcaaacaga tactgttgta atgtcctagt tatataggta 900
catatgtgtt ctctattgag tttatggact tttgtgtgtg aagttatatt tcattttgct 960
caaaactcat gtttgcaagc tttctgacat tattctattg ttctgaaaca ggtg 1014
<210> SEQ ID NO 130
<211> LENGTH: 2634
<212> TYPE: DNA
<213> ORGANISM: Setaria viridis
<400> SEQUENCE: 130
actgccgega cacgectcac tggcgggagg getccgageg ctetetcecee ggeggecgge 60
ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120
caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcect tttatattat agectgtggac ctgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600
cgggggtgaa tggggctaaa gcetcagetge tegaggggece gtgggetggt ttccactage 660
ctacagctgt gccacgtgcg gecgcegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacag gtaactggec ctgtaactac tcgttecggece 780
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atcatcaaac gacgacgtcc gctaggegac gacacgggta atgcacgcag ccacccaggce 840
gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag acatcggaac actggtgatt 1080
ggtggagceyg gcagtatgeg ccccagcacg gecgaggtgg tggtggecceg tggecctget 1140
gtetgegegyg ctegggacaa cttgaaactg ggccaccgece tegtcegcaac tegcaaccey 1200
ttggcggaag aaaggaatgg ctcgtagggg cccgggtaga atccaagaat gttgcegetgg 1260
gcttegatte acataacatg ggcectgaage tctaaaacga cggcccggtce accgggcegat 1320
ggaaagagac cggatcctcee tcegtgaattce tggaaggcca cacgagagcg acccaccacce 1380
gacgcggagyg agtcgtgegt ggtccaacac ggcceggeggg ctgggetgeg accttaacca 1440
gcaaggcacyg ccacgacccg cctegeccte gaggcataaa taccctecca teccgttgece 1500
gcaagactca gatcagattc cgatccccag ttctteccca atcaccttgt ggtectctegt 1560
gtegeggtte ccagggacge ctceeggeteg tegcetegaca gegatctecg ceccagcaag 1620
gtatagattc agttccttge tccgatccca atctggttga gatgttgectce cgatgcgact 1680
tgattatgtc atatatctgc ggtttgcacc gatctgaagce ctagggtttce tcgagcgacce 1740
cagttgtttg caatttgcga tttgctegtt tgttgcgcat cgtagtttat gtttggagta 1800
atcgaggatt tgtatgcggce gtcggcgcta cctgcttaat cacgccatgt gacgceggtta 1860
cttgcagagg ctgggttagt gggttctgtt atgtcgtgat ctaagaatct agattaggct 1920
cagtcgttct tgctgtcgac tagtttgttt tgatatccat gtagtacaag ttacttaaaa 1980
tttaggtcca atatattttg catgcttttg gcctgttatt cttgccaaca agttgtectg 2040
gtaaaaagta gatgtgaaag tcacgtattg ggacaaattg atggttaagt gctatagttc 2100
tatagttctg tgatacatct atctgatttt ttttggtcecta ttggtgccta acttatctga 2160
aaatcatgga acatgaggct agtttgatca tggtttagtt cattgtgatt aataatgtat 2220
gatttagtag ctattttggt gatcgtgtca ttttatttgt gaatggaatc attgtatgta 2280
aatgaagcta gttcaggggt tatgatgtag ctggctttgt attctaaagg ctgctattat 2340
tcatccatcg atttcaccta tatgtaatcc agagctttecg atgtgaaatt tgtctgatcce 2400
ttcactagga aggacagaac attgttaata ttttggcaca tctgtcttat tcectcatcctt 2460
tgtttgaaca tgttagcctg ttcaaacaga tactgttgta atgtcctagt tatataggta 2520
catatgtgtt ctctattgag tttatggact tttgtgtgtg aagttatatt tcattttgct 2580
caaaactcat gtttgcaagc tttctgacat tattctattg ttctgaaaca gggt 2634
<210> SEQ ID NO 131

<211> LENGTH: 1014

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 131

gtatagattc agttccttge tccgatccca atctggttga gatgttgetce cgatgcgact 60
tgattatgtce atatatctgce ggtttgcacce gatctgaage ctagggttte tcgagcgace 120

cagttgtttg caatttgcga tttgctegtt tgttgcgcat cgtagtttat gtttggagta 180
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atcgaggatt tgtatgcggce gtcggegeta cctgettaat cacgecatgt gacgeggtta 240
cttgcagagg ctgggttagt gggttctgtt atgtcegtgat ctaagaatct agattaggcet 300
cagtcgttct tgctgtcgac tagtttgttt tgatatccat gtagtacaag ttacttaaaa 360
tttaggtcca atatattttg catgcttttg gcctgttatt cttgccaaca agttgtectg 420
gtaaaaagta gatgtgaaag tcacgtattg ggacaaattg atggttaagt gctatagttc 480
tatagttctg tgatacatct atctgatttt ttttggtcecta ttggtgccta acttatctga 540
aaatcatgga acatgaggct agtttgatca tggtttagtt cattgtgatt aataatgtat 600
gatttagtag ctattttggt gatcgtgtca ttttatttgt gaatggaatc attgtatgta 660
aatgaagcta gttcaggggt tatgatgtag ctggetttgt attctaaagg ctgctattat 720
tcatccateg atttcaccta tatgtaatce agagettteg atgtgaaatt tgtctgatce 780
ttcactagga aggacagaac attgttaata ttttggcaca tctgtcttat tcectcatcctt 840
tgtttgaaca tgttagcctg ttcaaacaga tactgttgta atgtcctagt tatataggta 900
catatgtgtt ctctattgag tttatggact tttgtgtgtg aagttatatt tcattttgct 960
caaaactcat gtttgcaagc tttctgacat tattctattg ttctgaaaca gggt 1014
<210> SEQ ID NO 132
<211> LENGTH: 2176
<212> TYPE: DNA
<213> ORGANISM: Setaria viridis
<400> SEQUENCE: 132
geegtttttyg aagtatccag gattagaagce ttctactgeg cttttatatt atagetgtgg 60
acctgtggta acctttctet tttggcgcectt gcttaatctce ggccgtgctg gteccatgett 120

aggcactagg cagagataga gccgggggtyg aatggggeta aagetcaget getcgagggg 180

cegtgggetyg gtttecacta gectacaget gtgecacgtg cggecgegea agecgaagca 240
agcacgctga gcegttggac agettgtecat aatgecatta cgtggattac aggtaactgg 300
ccctgtaact actegttegg ccatcatcaa acgacgacgt cegetaggeg acgacacggg 360
taatgcacge agccacccag gogegegege tageggagea cggtcaggtyg acacgggegt 420
cgtgacgett ccgagttgaa ggggttaacyg ccagaaacag tgtttggeca gggtatgaac 480
ataacaaaaa atattcacac gaaagaatgg aagtatggag ctgctactgt gtaaatgcca 540
agcaggaaac tcacgcccge taacatccaa cggccaacag ctcgacgtge cggtcageag 600
agacatcgga acactggtga ttggtggage cggcagtatg cgccccagea cggccgaggt 660
ggtggtggee cgtggcectg ctgtetgege ggctegggac aacttgaaac tgggecacceg 720
cctegtegea actcgeaace cgttggegga agaaaggaat ggcetcegtagg ggeccegggta 780
gaatccaaga atgttgcget gggettcgat tcacataaca tgggectgaa getctaaaac 840
gacggcecegg tcaccgggeg atggaaagag accggatcct cctegtgaat tcetggaagge 900
cacacgagag cgacccacca ccgacgegga ggagtegtge gtggtcecaac acggecggeg 960

ggctgggetyg cgaccttaac cagcaaggca cgccacgacce cgectegecc tcegaggcata 1020
aataccctcece catcececgttyg ccgcaagact cagatcagat tccgatccce agttcttece 1080
caatcacctt gtggtctcte gtgtcgeggt tcccagggac gectcecgget cgtecgctega 1140

cagcgatctce cgccccagca aggtatagat tcagttectt gectceccgatce caatctggtt 1200
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gagatgttgc tccgatgcga cttgattatg tcatatatct geggtttgca ccgatctgaa 1260
gcctagggtt tcetecgagcecga cccagttgtt tgcaatttge gatttgctceg tttgttgege 1320
atcgtagttt atgtttggag taatcgagga tttgtatgcg gecgtcggcge tacctgetta 1380
atcacgccat gtgacgcggt tacttgcaga ggctgggtta gtgggttctg ttatgtegtg 1440
atctaagaat ctagattagg ctcagtcgtt cttgctgteg actagtttgt tttgatatcce 1500
atgtagtaca agttacttaa aatttaggtc caatatattt tgcatgcttt tggcctgtta 1560
ttcttgccaa caagttgtec tggtaaaaag tagatgtgaa agtcacgtat tgggacaaat 1620
tgatggttaa gtgctatagt tctatagttc tgtgatacat ctatctgatt ttttttggtce 1680
tattggtgcce taacttatct gaaaatcatg gaacatgagg ctagtttgat catggtttag 1740
ttcattgtga ttaataatgt atgatttagt agctattttg gtgatcgtgt cattttattt 1800
gtgaatggaa tcattgtatg taaatgaagc tagttcaggg gttatgatgt agctggettt 1860
gtattctaaa ggctgctatt attcatccat cgatttcacc tatatgtaat ccagagcettt 1920
cgatgtgaaa tttgtctgat ccttcactag gaaggacaga acattgttaa tattttggca 1980
catctgtectt attctcatcc tttgtttgaa catgttagcc tgttcaaaca gatactgttg 2040
taatgtccta gttatatagg tacatatgtg ttctctattg agtttatgga cttttgtgtg 2100
tgaagttata tttcattttg ctcaaaactc atgtttgcaa gctttctgac attattctat 2160
tgttctgaaa caggtg 2176
<210> SEQ ID NO 133

<211> LENGTH: 1822

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 133

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagac atcggaacac tggtgattgg tggageegge agtatgegee ccagcacgge 300

cgaggtggtyg gtggecegtyg geectgetgt ctgegegget cgggacaact tgaaactggg 360

ccaccgecte gtegcaacte geaaccegtt ggeggaagaa aggaatgget cgtaggggece 420
cgggtagaat ccaagaatgt tgcgetggge ttegattcac ataacatggg cctgaagete 480
taaaacgacyg gcccggtcac cgggcgatgg aaagagaceg gatectceett gtgaattetg 540
gaaggccaca cgagagcgac ccaccaccga cgceggaggag tegtgegtgyg tccaacacgg 600
ceggeggget gggetgegac cttaaccage aaggcacgec acgaccecgece tcegecectega 660
ggcataaata cccteccatce cegttgecege aagactcaga tcagattccg atccccagtt 720
cttecccaat caccttgtgg tetetegtgt cgeggtteee agggacgect ceggetegte 780
getcgacage gatctcegec ccagcaaggt atagattcag ttecttgete cgatcccaat 840
ctggttgaga tgttgecteeg atgegacttyg attatgtcat atatctgegg tttgcaccga 900
tctgaagect agggtttete gagegaccca gttgtttgea atttgegatt tgetegtttg 960

ttgcgcatcg tagtttatgt ttggagtaat cgaggatttg tatgcggcgt cggcgctacce 1020
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tgcttaatca cgccatgtga cgcggttact tgcagaggct gggttagtgg gttctgttat 1080
gtcgtgatcet aagaatctag attaggctca gtcgttcttg ctgtcgacta gtttgttttg 1140
atatccatgt agtacaagtt acttaaaatt taggtccaat atattttgca tgcttttggce 1200
ctgttattct tgccaacaag ttgtcctggt aaaaagtaga tgtgaaagtc acgtattggg 1260
acaaattgat ggttaagtgc tatagttcta tagttctgtg atacatctat ctgatttttt 1320
ttggtctatt ggtgcctaac ttatctgaaa atcatggaac atgaggctag tttgatcatg 1380
gtttagttca ttgtgattaa taatgtatga tttagtagct attttggtga tcgtgtcatt 1440
ttatttgtga atggaatcat tgtatgtaaa tgaagctagt tcaggggtta tgatgtagct 1500
ggctttgtat tctaaaggct gctattattc atccatcgat ttcacctata tgtaatccag 1560
agctttegat gtgaaatttg tcectgatcctt cactaggaag gacagaacat tgttaatatt 1620
ttggcacatc tgtcttattc tcatcctttg tttgaacatg ttagcctgtt caaacagata 1680
ctgttgtaat gtcctagtta tataggtaca tatgtgttct ctattgagtt tatggacttt 1740
tgtgtgtgaa gttatatttc attttgctca aaactcatgt ttgcaagctt tctgacatta 1800
ttctattgtt ctgaaacagg tg 1822
<210> SEQ ID NO 134

<211> LENGTH: 1822

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 134

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagac atcggaacac tggtgattgg tggageegge agtatgegee ccagcacgge 300

cgaggtggtyg gtggecegtyg geectgetgt ctgegegget cgggacaact tgaaactggg 360

ccaccgecte gtegcaacte geaaccegtt ggeggaagaa aggaatgget cgtaggggece 420
cgggtagaat ccaagaatgt tgcgetggge ttegattcac ataacatggg cctgaagete 480
taaaacgacyg gcccggtcac cgggcgatgg aaagagaceg gatectcecte gtgaattetg 540
gaaggccaca cgagagcgac ccaccaccga cgceggaggag tegtgegtgyg tccaacacgg 600
ceggeggget gggetgegac cttaaccage aaggcacgec acgaccecgece tcegecectega 660
ggcataaata cccteccatce cegttgecege aagactcaga tcagattccg atccccagtt 720
cttecccaat caccttgtgg tetetegtgt cgeggtteee agggacgect ceggetegte 780
getcgacage gatctcegec ccagcaaggt atagattcag ttecttgete cgatcccaat 840
ctggttgaga tgttgecteeg atgegacttyg attatgtcat atatctgegg tttgcaccga 900
tctgaagect agggtttete gagegaccca gttgtttgea atttgegatt tgetegtttg 960

ttgcgcatcg tagtttatgt ttggagtaat cgaggatttg tatgcggcgt cggcgctacce 1020
tgcttaatca cgccatgtga cgcggttact tgcagaggct gggttagtgg gttctgttat 1080
gtcgtgatcet aagaatctag attaggctca gtcgttcttg ctgtcgacta gtttgttttg 1140

atatccatgt agtacaagtt acttaaaatt taggtccaat atattttgca tgcttttggce 1200
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ctgttattct tgccaacaag ttgtcctggt aaaaagtaga tgtgaaagtc acgtattggg 1260
acaaattgat ggttaagtgc tatagttcta tagttctgtg atacatctat ctgatttttt 1320
ttggtctatt ggtgcctaac ttatctgaaa atcatggaac atgaggctag tttgatcatg 1380
gtttagttca ttgtgattaa taatgtatga tttagtagct attttggtga tcgtgtcatt 1440
ttatttgtga atggaatcat tgtatgtaaa tgaagctagt tcaggggtta tgatgtagct 1500
ggctttgtat tctaaaggct gctattattc atccatcgat ttcacctata tgtaatccag 1560
agctttegat gtgaaatttg tcectgatcctt cactaggaag gacagaacat tgttaatatt 1620
ttggcacatc tgtcttattc tcatcctttg tttgaacatg ttagcctgtt caaacagata 1680
ctgttgtaat gtcctagtta tataggtaca tatgtgttct ctattgagtt tatggacttt 1740
tgtgtgtgaa gttatatttc attttgctca aaactcatgt ttgcaagctt tctgacatta 1800
ttctattgtt ctgaaacagg tg 1822
<210> SEQ ID NO 135

<211> LENGTH: 681

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 135

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagac atcggaacac tggtgattgg tggageegge agtatgegee ccagcacgge 300

cgaggtggtyg gtggecegtyg geectgetgt ctgegegget cgggacaact tgaaactggg 360

ccaccgecte gtcgcaactce gcaaccegtt ggcggaagaa aggaatgget cgtaggggece 420
cgggtagaat ccaagaatgt tgcgctggge ttegattcac ataacatggyg cctgaagcete 480
taaaacgacg gcccggtcac cgggcgatgg aaagagaccyg gatcctecte gtgaattcetg 540
gaaggccaca cgagagcgac ccaccaccga cgcggaggag tegtgegtgg tcecaacacgg 600
ceggeggget gggetgegac cttaaccage aaggcacgece acgacccgece tcegecctcga 660
ggcataaata ccctcecccate ¢ 681

<210> SEQ ID NO 136

<211> LENGTH: 1822

<212> TYPE: DNA

<213> ORGANISM: Setaria viridis

<400> SEQUENCE: 136

cacgggtaat gcacgcagece acccaggege gegegctage ggagcacggt caggtgacac 60
gggcegtegty acgcttecga gttgaagggyg ttaacgccag aaacagtgtt tggecagggt 120
atgaacataa caaaaaatat tcacacgaaa gaatggaagt atggagctgce tactgtgtaa 180
atgccaagca ggaaactcac geccgctaac atccaacgge caacageteg acgtgecggt 240
cagcagagac atcggaacac tggtgattgg tggageegge agtatgegee ccagcacgge 300

cgaggtggtyg gtggecegtyg geectgetgt ctgegegget cgggacaact tgaaactggg 360

ccaccgecte gtegcaacte geaaccegtt ggeggaagaa aggaatgget cgtaggggece 420
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cgggtagaat ccaagaatgt tgcgctggge ttcgattcac ataacatggg cctgaagcetce 480
taaaacgacg gcccggtcac cgggcgatgg aaagagaccg gatcctcctt gtgaattcetg 540
gaaggccaca cgagagcgac ccaccaccga cgceggaggag tcegtgegtgg tccaacacgg 600
ceggeggget gggctgcegac cttaaccage aaggcacgcec acgacccgcec tcgecctcga 660
ggcataaata ccctcccatce cegttgccge aagactcaga tcagattccg atccccagtt 720
cttcecccaat caccttgtgg tcetcetegtgt cgeggttceee agggacgcect cecggetegtce 780
gctcgacage gatctcegee ccagcaaggt atagattcag ttecttgetce cgatcccaat 840
ctggttgaga tgttgctccg atgcgacttg attatgtcat atatctgegg tttgcaccga 900
tctgaagect agggtttctce gagcgaccca gttgtttgeca atttgegatt tgctegtttg 960

ttgcgcatcg tagtttatgt ttggagtaat cgaggatttg tatgcggcgt cggcgctacce 1020
tgcttaatca cgccatgtga cgcggttact tgcagaggct gggttagtgg gttctgttat 1080
gtcgtgatcet aagaatctag attaggctca gtcgttcttg ctgtcgacta gtttgttttg 1140
atatccatgt agtacaagtt acttaaaatt taggtccaat atattttgca tgcttttggce 1200
ctgttattct tgccaacaag ttgtcctggt aaaaagtaga tgtgaaagtc acgtattggg 1260
acaaattgat ggttaagtgc tatagttcta tagttctgtg atacatctat ctgatttttt 1320
ttggtctatt ggtgcctaac ttatctgaaa atcatggaac atgaggctag tttgatcatg 1380
gtttagttca ttgtgattaa taatgtatga tttagtagct attttggtga tcgtgtcatt 1440
ttatttgtga atggaatcat tgtatgtaaa tgaagctagt tcaggggtta tgatgtagct 1500
ggctttgtat tctaaaggct gctattattc atccatcgat ttcacctata tgtaatccag 1560
agctttegat gtgaaatttg tcectgatcctt cactaggaag gacagaacat tgttaatatt 1620
ttggcacatc tgtcttattc tcatcctttg tttgaacatg ttagcctgtt caaacagata 1680
ctgttgtaat gtcctagtta tataggtaca tatgtgttct ctattgagtt tatggacttt 1740
tgtgtgtgaa gttatatttc attttgctca aaactcatgt ttgcaagctt tctgacatta 1800
ttctattgtt ctgaaacagg gt 1822
<210> SEQ ID NO 137

<211> LENGTH: 1925

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 137

gtegtgecee tcetctagaga taatgagcat tgcatgtcta agttataaaa aattaccaca 60
tatttttttt tgtcacactt gtgtttgaag tgcagtttat ctatctctat acatatattt 120
aaacttcact atatgaataa tatagtctat agtattaaaa taatatcaat gttttagatg 180
attatataac tgaactgcta gacatggtct aaaggacaac cgagtatttt gacaacatga 240
ctctacagtt ttatcttttt agtgtgcatg tgttcttttt acttttgcaa atagcttcac 300
ctatataata cttcatccat tttattagta catccattta ctaaattttt agtacatcta 360
ttttattcta ttttagcctc taaattaaga aaacttaaac tctattttag ttttttattt 420
aataatttag atataaaata gaataaaata aagtgactaa aaaataacta aatacctttt 480
aagaaataaa aaaactaagg aaccattttt cttgttccga gtagataatg acagectgtt 540

caacgcegte gacgagtcta acggacacca accagcgaac cagcagegte gegtegggece 600
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aagcgaagca gacggcacgg catctctgta getgcectetg gacccctcte gagagttcecg 660
ctccaccgtt ggacttgctce cgetgtegge atccagaaat tgcgtggegg agceggcagac 720
gtgagcecgge acggcaggcg gectcectcecte acggcaccgg cagctacggg ggattcecttt 780
cccaccgete cttegettte ccottectege ccgccgtaat aaatagaccce cctecacacce 840
ctctttecee aacctegtgt tegtteggag cgegcacaca cacaaccaga tctceccccaa 900
atccaccegt cggcacctcce gcttcaaggt acgccgetca tcctectccce cccectetet 960

ctaccttctce tagatcggceg tttcecggtcca tggttaggge ccggtagtte tacttcetgtt 1020
catgtttgtg ttagatccgt gtttgtgtta gatccgtget gectagatttce gtacacggat 1080
gcgacctgta catcagacat gttcectgattg ctaacttgec agtgtttctce tttggggaat 1140
cctgggatgg ctctagcegt tecgcagacg ggatcgattt catgaatttt ttttgttteg 1200
ttgcataggg tttggtttgc ccttttectt tatttcaata tatgccgtge acttgtttgt 1260
cgggtcatct tttcatgttt tttttggctt ggttgtgatg atgtggtctg gttgggcggt 1320
cgttctagat cggagtagaa tactgtttca aactacctgg tggatttatt aaaggatctg 1380
tatgtatgtg ccatacatct tcatagttac gagtttaaga tgatggatgg aaatatcgat 1440
ctaggatagg tatacatgtt gatgcgggtt ttactgatgc atatacagag atgctttttt 1500
ttcgettggt tgtgatgatg tggtctggte gggeggtegt tctagatcgg agtagaatac 1560
tgtttcaaac tacctggtgg atttattaat tttggatctg tatgtgtgtc atacatcttce 1620
atagttacga gtttaagatc gatggaaata tcgatctagg ataggtatac atgttgatgt 1680
gggttttact gatgcatata catggcatat gcagcatcta ttcatatgct ctaaccttga 1740
gtacctatct attataataa acaagtatgt tttataatta ttttgatctt gatatacttg 1800
gatgatggca tatgcagcag ctatatgtgg atttttttag ccctgccttce atacgctatt 1860
tatttgcttg gtactgttte ttttgtcgat gctcaccctg ttgtttggtg atacttcectgce 1920
aggtc 1925
<210> SEQ ID NO 138

<211> LENGTH: 997

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 138

gtacgceget catcctecte cccecectet ctcetacctte tectagategg cgttteggte 60
catggttagg gcccggtagt tcectacttctg ttcatgtttg tgttagatce gtgtttgtgt 120
tagatccgtg ctgctagatt tcgtacacgg atgcgacctyg tacatcagac atgttctgat 180
tgctaacttyg ccagtgtttc tctttgggga atcctgggat ggctctagece gttecgcaga 240
cgggatcgat ttcatgaatt ttttttgttt cgttgcatag ggtttggttt gecccttttcee 300
tttatttcaa tatatgccgt gcacttgttt gtcgggtcat cttttcatgt tttttttggce 360
ttggttgtga tgatgtggtc tggttgggcg gtegttcectag atcggagtag aatactgttt 420
caaactacct ggtggattta ttaaaggatc tgtatgtatg tgccatacat cttcatagtt 480
acgagtttaa gatgatggat ggaaatatcg atctaggata ggtatacatg ttgatgcggg 540
ttttactgat gcatatacag agatgctttt ttttcgettg gttgtgatga tgtggtctgg 600

tcgggeggte gttcectagate ggagtagaat actgtttcaa actacctggt ggatttatta 660
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attttggatc tgtatgtgtg tcatacatct tcatagttac gagtttaaga tcgatggaaa 720
tatcgatcta ggataggtat acatgttgat gtgggtttta ctgatgcata tacatggcat 780
atgcagcatc tattcatatg ctctaacctt gagtacctat ctattataat aaacaagtat 840
gttttataat tattttgatc ttgatatact tggatgatgg catatgcagc agctatatgt 900
ggattttttt agccctgcect tcatacgcta tttatttget tggtactgtt tcettttgteg 960
atgctcacce tgttgtttgg tgatacttct gcaggtce 997
<210> SEQ ID NO 139
<211> LENGTH: 1925
<212> TYPE: DNA
<213> ORGANISM: Zea mays subsp. Mexicana
<400> SEQUENCE: 139
gtegtgecee tcetctagaga taatgagcat tgcatgtcta agttataaaa aattaccaca 60
tatttttttt tgtcacactt gtgtttgaag tgcagtttat ctatctctat acatatattt 120
aaacttcact atatgaataa tatagtctat agtattaaaa taatatcaat gttttagatg 180
attatataac tgaactgcta gacatggtct aaaggacaac cgagtatttt gacaacatga 240
ctctacagtt ttatcttttt agtgtgcatg tgttcttttt acttttgcaa atagcttcac 300
ctatataata cttcatccat tttattagta catccattta ctaaattttt agtacatcta 360
ttttattcta ttttagcctc taaattaaga aaacttaaac tctattttag ttttttattt 420
aataatttag atataaaata gaataaaata aagtgactaa aaaataacta aatacctttt 480
aagaaataaa aaaactaagg aaccattttt cttgttccga gtagataatg acagectgtt 540
caacgccgte gacgagtcta acggacacca accagcgaac cagcagcegte gegtegggece 600
aagcgaagca gacggcacgg catctctgta getgectetyg gaccectete gagagttecg 660
cteccaccgtt ggacttgete cgectgtegge atccagaaat tgegtggegyg agceggcagac 720
gtgagcegge acggcaggeg gcectectete acggcaccgg cagctacggg ggattccttt 780
cccaccgete cttegettte ccttectege cegecgtaat aaatagacce cctcecacace 840
ctetttecee aacctegtgt tegtteggag cgegcacaca cacaaccaga tctceccccaa 900
atccaccegt cggcacctcece gettcaaggt acgecgctea tectectece cccectetet 960

ctaccttctce tagatcggceg tttcecggtcca tggttaggge ccggtagtte tacttcetgtt 1020
catgtttgtg ttagatccgt gtttgtgtta gatccgtget gectagatttce gtacacggat 1080
gcgacctgta catcagacat gttcectgattg ctaacttgec agtgtttctce tttggggaat 1140
cctgggatgg ctctagcegt tecgcagacg ggatcgattt catgaatttt ttttgttteg 1200
ttgcataggg tttggtttgc ccttttectt tatttcaata tatgccgtge acttgtttgt 1260
cgggtcatct tttcatgttt tttttggctt ggttgtgatg atgtggtctg gttgggcggt 1320
cgttctagat cggagtagaa tactgtttca aactacctgg tggatttatt aaaggatctg 1380
tatgtatgtg ccatacatct tcatagttac gagtttaaga tgatggatgg aaatatcgat 1440
ctaggatagg tatacatgtt gatgcgggtt ttactgatgc atatacagag atgctttttt 1500
ttcgettggt tgtgatgatg tggtctggte gggeggtegt tctagatcgg agtagaatac 1560
tgtttcaaac tacctggtgg atttattaat tttggatctg tatgtgtgtc atacatcttce 1620

atagttacga gtttaagatc gatggaaata tcgatctagg ataggtatac atgttgatgt 1680
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gggttttact gatgcatata catggcatat gcagcatcta ttcatatgct ctaaccttga 1740
gtacctatct attataataa acaagtatgt tttataatta ttttgatctt gatatacttg 1800
gatgatggca tatgcagcag ctatatgtgg atttttttag ccctgccttce atacgctatt 1860
tatttgcttg gtactgttte ttttgtcgat gctcaccctg ttgtttggtg atacttcectgce 1920
agggt 1925
<210> SEQ ID NO 140

<211> LENGTH: 997

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 140

gtacgceget catcctecte cccecectet ctcetacctte tectagategg cgttteggte 60
catggttagg gcccggtagt tcectacttctg ttcatgtttg tgttagatce gtgtttgtgt 120
tagatccgtg ctgctagatt tcgtacacgg atgcgacctyg tacatcagac atgttctgat 180
tgctaacttyg ccagtgtttc tctttgggga atcctgggat ggctctagece gttecgcaga 240
cgggatcgat ttcatgaatt ttttttgttt cgttgcatag ggtttggttt gecccttttcee 300
tttatttcaa tatatgccgt gcacttgttt gtcgggtcat cttttcatgt tttttttggce 360
ttggttgtga tgatgtggtc tggttgggcg gtegttcectag atcggagtag aatactgttt 420
caaactacct ggtggattta ttaaaggatc tgtatgtatg tgccatacat cttcatagtt 480
acgagtttaa gatgatggat ggaaatatcg atctaggata ggtatacatg ttgatgcggg 540
ttttactgat gcatatacag agatgctttt ttttcgettg gttgtgatga tgtggtctgg 600
tecgggeggte gttctagatce ggagtagaat actgtttcaa actacctggt ggatttatta 660
attttggatc tgtatgtgtg tcatacatct tcatagttac gagtttaaga tcgatggaaa 720
tatcgatcta ggataggtat acatgttgat gtgggtttta ctgatgcata tacatggcat 780
atgcagcatc tattcatatg ctctaacctt gagtacctat ctattataat aaacaagtat 840
gttttataat tattttgatc ttgatatact tggatgatgg catatgcagc agctatatgt 900
ggattttttt agccctgcect tcatacgcta tttatttget tggtactgtt tcettttgteg 960
atgctcacce tgttgtttgg tgatacttct gcagggt 997

<210> SEQ ID NO 141

<211> LENGTH: 1974

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 141

gtegtgecee tcetctagaga taaagagcat tgcatgtcta agttataaaa aattaccaca 60
tatttttttt gtcacacttg tttgaagtgc agtttatcta tctttataca tatatttaaa 120
ctttactcta cgaataatat aatctatagt actacaataa tatcagtgtt ttagagaatc 180
atataaatga acagttagac atggtctaaa ggacaattga gtattttgac aacaggactc 240
tacagtttta tctttttagt gtgcatgtgt tctecttttt tttttgcaaa tagcttcacc 300
tatataatac ttcatccatt ttattagtac atccatttag ggtttagggt taatggtttt 360
tatagactaa tttttttagt acatctattt tattctattt tagcctctaa attaagaaaa 420

ctaaaactct attttagttt ttttatttaa taatttagat ataaaataga ataaaataaa 480
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gtgactaaaa attaaacaaa taccctttaa gaaattaaaa aaactaagga aacatttttc 540
ttgtttcgag tagataatgc cagcctgtta aacgccgteg acgagtctaa cggacaccaa 600
ccagcgaacc agcagcgtcg cgtcegggcca agcgaagcag acggcacggce atctetgteg 660
ctgcctetgg accccteteg agagttccge tccaccgttg gacttgetcce getgteggea 720
tccagaaatt gecgtggcgga gcggcagacg tgagccggca cggcaggcegyg cctectecte 780
ctctcacgge accggcagcet acgggggatt ccttteccac cgctectteg cttteectte 840
ctcgeccgec gtaataaata gacaccccct ccacacctte tttccccaac ctegtgttgt 900
tcggagcegca cacacacaca accagatctc ccccaaatcce accegtegge acctecegett 960

caaggtacgc cgctcatcecct ccccccecce tetectaccett ctctagatceg gegttecggt 1020
ccatggttag ggcccggtag ttctacttct gttcatgttt gtgttagatce cgtgtttgtg 1080
ttagatccgt gectgctageg ttegtacacg gatgcgacct gtacgtcaga cacgttctga 1140
ttgctaactt gccagtgttt ctectttgggg aatcctggga tggctctage cgttcecgcag 1200
acgggatcga tttcatgatt ttttttgttt cgttgcatag ggtttggttt gecccttttcee 1260
tttatttcaa tatatgccgt gcacttgttt gtcgggtcat cttttcatge ttttttttgt 1320
cttggttgtg atgatgtggt ctggttgggce ggtcgttceta gatcggagaa gaattctgtt 1380
tcaaactacc tggtggattt attaattttg gatctgtatg tgtgtgccat acatattcat 1440
agttacgaat tgaagatgat ggatggaaat atcgatctag gataggtata catgttgatg 1500
cgggttttac tgatgcatat acagagatgc tttttgttecg cttggttgtg atgatgtggt 1560
ctggttgggce ggtcgttcat tegttctaga tcggagtaga atactgtttce aaactacctg 1620
gtgtatttat taattttgga actgtatgtg tgtgtcatac atcttcatag ttacgagttt 1680
aagatggatg gaaatatcga tctaggatag gtatacatgt tgatgtgggt tttactgatg 1740
catatacatg atggcatatg cagcatctat tcatatgctc taaccttgag tacctatcta 1800
ttataataaa caagtatgtt ttataattat tttgatcttg atatacttgg atgatggcat 1860
atgcagcagc tatatgtgga tttttttagc cctgccttca tacgctattt atttgcettgg 1920
tactgtttct tttgtcgatg ctcaccctgt tgtttggtga tacttctgca ggtce 1974
<210> SEQ ID NO 142

<211> LENGTH: 1010

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 142

gtacgceget catcctccee ccceectete taccttetet agatcggegt tecggtcecat 60
ggttagggcc cggtagttct acttctgttc atgtttgtgt tagatccgtg tttgtgttag 120
atccgtgetyg ctagegtteg tacacggatg cgacctgtac gtcagacacyg ttctgattge 180
taacttgcca gtgtttctet ttggggaatce ctgggatgge tctagccegtt ccgcagacgg 240
gatcgatttc atgatttttt ttgtttcegtt gcatagggtt tggtttgeccce ttttecttta 300
tttcaatata tgccgtgcac ttgtttgtcg ggtcatcttt tcatgetttt ttttgtettg 360
gttgtgatga tgtggtctgg ttgggcggtce gttctagatce ggagaagaat tctgtttcaa 420
actacctggt ggatttatta attttggatc tgtatgtgtg tgccatacat attcatagtt 480

acgaattgaa gatgatggat ggaaatatcg atctaggata ggtatacatg ttgatgeggg 540
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ttttactgat gcatatacag agatgctttt tgttcgettg gttgtgatga tgtggtctgg 600
ttgggcggte gttcattegt tctagatcgg agtagaatac tgtttcaaac tacctggtgt 660
atttattaat tttggaactg tatgtgtgtg tcatacatct tcatagttac gagtttaaga 720
tggatggaaa tatcgatcta ggataggtat acatgttgat gtgggtttta ctgatgcata 780
tacatgatgg catatgcagc atctattcat atgctctaac cttgagtacc tatctattat 840
aataaacaag tatgttttat aattattttg atcttgatat acttggatga tggcatatgc 900
agcagctata tgtggatttt tttagccctg ccttcatacg ctatttattt gettggtact 960
gtttecttttyg tcgatgctca ccetgttgtt tggtgatact tcetgcaggtce 1010
<210> SEQ ID NO 143
<211> LENGTH: 1974
<212> TYPE: DNA
<213> ORGANISM: Zea mays subsp. Mexicana
<400> SEQUENCE: 143
gtegtgecee tcetctagaga taaagagcat tgcatgtcta agttataaaa aattaccaca 60
tatttttttt gtcacacttg tttgaagtgc agtttatcta tctttataca tatatttaaa 120
ctttactcta cgaataatat aatctatagt actacaataa tatcagtgtt ttagagaatc 180
atataaatga acagttagac atggtctaaa ggacaattga gtattttgac aacaggactc 240
tacagtttta tctttttagt gtgcatgtgt tctecttttt tttttgcaaa tagcttcacc 300
tatataatac ttcatccatt ttattagtac atccatttag ggtttagggt taatggtttt 360
tatagactaa tttttttagt acatctattt tattctattt tagcctctaa attaagaaaa 420
ctaaaactct attttagttt ttttatttaa taatttagat ataaaataga ataaaataaa 480
gtgactaaaa attaaacaaa taccctttaa gaaattaaaa aaactaagga aacatttttce 540
ttgtttcgag tagataatgc cagcctgtta aacgccgteg acgagtctaa cggacaccaa 600
ccagegaace agcagegtceg cgtcegggeca agcgaagcag acggcacgge atctetgteg 660
ctgectetgg accecteteg agagttecge tecaccegttyg gacttgetee getgteggea 720
tccagaaatt gcegtggegga geggcagacg tgagecggea cggcaggegyg cctectecte 780
ctctecacgge accggcagcet acgggggatt cettteccac cgetectteg ctttecctte 840
ctegeccgee gtaataaata gacacccect ccacacctte tttecccaac ctegtgttgt 900
tcggagegea cacacacaca accagatcte ceccaaatee accegtcegge acctecgett 960

caaggtacgc cgctcatcecct ccccccecce tetectaccett ctctagatceg gegttecggt 1020
ccatggttag ggcccggtag ttctacttct gttcatgttt gtgttagatce cgtgtttgtg 1080
ttagatccgt gectgctageg ttegtacacg gatgcgacct gtacgtcaga cacgttctga 1140
ttgctaactt gccagtgttt ctectttgggg aatcctggga tggctctage cgttcecgcag 1200
acgggatcga tttcatgatt ttttttgttt cgttgcatag ggtttggttt gecccttttcee 1260
tttatttcaa tatatgccgt gcacttgttt gtcgggtcat cttttcatge ttttttttgt 1320
cttggttgtg atgatgtggt ctggttgggce ggtcgttceta gatcggagaa gaattctgtt 1380
tcaaactacc tggtggattt attaattttg gatctgtatg tgtgtgccat acatattcat 1440
agttacgaat tgaagatgat ggatggaaat atcgatctag gataggtata catgttgatg 1500

cgggttttac tgatgcatat acagagatgc tttttgttecg cttggttgtg atgatgtggt 1560
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ctggttgggce ggtcgttcat tegttctaga tcggagtaga atactgtttce aaactacctg 1620
gtgtatttat taattttgga actgtatgtg tgtgtcatac atcttcatag ttacgagttt 1680
aagatggatg gaaatatcga tctaggatag gtatacatgt tgatgtgggt tttactgatg 1740
catatacatg atggcatatg cagcatctat tcatatgctc taaccttgag tacctatcta 1800
ttataataaa caagtatgtt ttataattat tttgatcttg atatacttgg atgatggcat 1860
atgcagcagc tatatgtgga tttttttagc cctgccttca tacgctattt atttgcettgg 1920
tactgtttct tttgtcgatg ctcaccctgt tgtttggtga tacttctgca gggt 1974
<210> SEQ ID NO 144

<211> LENGTH: 1010

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 144

gtacgceget catcctccee ccceectete taccttetet agatcggegt tecggtcecat 60
ggttagggcc cggtagttct acttctgttc atgtttgtgt tagatccgtg tttgtgttag 120
atccgtgetyg ctagegtteg tacacggatg cgacctgtac gtcagacacyg ttctgattge 180
taacttgcca gtgtttctet ttggggaatce ctgggatgge tctagccegtt ccgcagacgg 240
gatcgatttc atgatttttt ttgtttcegtt gcatagggtt tggtttgeccce ttttecttta 300
tttcaatata tgccgtgcac ttgtttgtcg ggtcatcttt tcatgetttt ttttgtettg 360
gttgtgatga tgtggtctgg ttgggcggtce gttctagatce ggagaagaat tctgtttcaa 420
actacctggt ggatttatta attttggatc tgtatgtgtg tgccatacat attcatagtt 480
acgaattgaa gatgatggat ggaaatatcg atctaggata ggtatacatg ttgatgcggg 540
ttttactgat gcatatacag agatgctttt tgttcgettg gttgtgatga tgtggtctgg 600
ttgggcggte gttcattegt tctagatcgg agtagaatac tgtttcaaac tacctggtgt 660
atttattaat tttggaactg tatgtgtgtg tcatacatct tcatagttac gagtttaaga 720
tggatggaaa tatcgatcta ggataggtat acatgttgat gtgggtttta ctgatgcata 780
tacatgatgg catatgcagc atctattcat atgctctaac cttgagtacc tatctattat 840
aataaacaag tatgttttat aattattttg atcttgatat acttggatga tggcatatgc 900
agcagctata tgtggatttt tttagccctg ccttcatacg ctatttattt gettggtact 960
gtttecttttyg tcgatgctca ccetgttgtt tggtgatact tcetgcagggt 1010

<210> SEQ ID NO 145

<211> LENGTH: 2008

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 145

gtegtgecee tcetctagaga taaagagcat tgcatgtcta aagtataaaa aattaccaca 60
tatttttttg tcacacttat ttgaagtgta gtttatctat ctctatacat atatttaaac 120
ttcactctac aaataatata gtctataata ctaaaataat attagtgttt tagaggatca 180
tataaataaa ctgctagaca tggtctaaag gataattgaa tattttgaca atctacagtt 240
ttatcttttt agtgtgcatg tgatctctct gttttttttg caaatagctt gacctatata 300

atacttcatc cattttatta gtacatccat ttaggattta gggttgatgg tttctataga 360
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ctaattttta gtacatccat tttattcttt ttagtctcta aattttttaa aactaaaact 420
ctattttagt tttttattta ataatttaga tataaaatga aataaaataa attgactaca 480
aataaaacaa atacccttta agaaataaaa aaactaagca aacatttttce ttgtttcgag 540
tagataatga caggctgttc aacgccgteg acgagtctaa cggacaccaa ccagcgaacce 600
agcagegteg cgtegggeca agcgaagcag acggcacgge atctetgtag ctgectetgg 660
accceteteg agagttcecge tccacegttg gacttgetece getgtceggea tcecagaaatt 720
gegtggegga geggcagacg tgaggeggca cggcaggegg cctcettecte ctetcacgge 780
accggcaget acgggggatt ccttteccac cgetectteg ctttecctte ctegeccgee 840
gtaataaata gacaccccct ccacacccte tttececaac ctegtgtteg tteggagege 900
acacacacgc aaccagatct cccccaaatce cagecgtegg cacctccget tcaaggtacg 960

ccgctcatcece tecceccceee ccectetetecta ccttetetag atcggegate cggtecatgg 1020
ttagggcccg gtagttctac ttectgttcat gtttgtgtta gagcaaacat gttcatgttce 1080
atgtttgtga tgatgtggtc tggttgggcg gtcegttctag atcggagtag gatactgttt 1140
caagctacct ggtggattta ttaattttgt atctgtatgt gtgtgccata catcttcata 1200
gttacgagtt taagatgatg gatggaaata tcgatctagg ataggtatac atgttgatgce 1260
gggttttact gatgcatata cagagatgct ttttttcteg cttggttgtg atgatatggt 1320
ctggttgggce ggtcgttcta gatcggagta gaatactgtt tcaaactacc tggtggattt 1380
attaaaggat aaagggtcgt tctagatcgg agtagaatac tgtttcaaac tacctggtgg 1440
atttattaaa ggatctgtat gtatgtgcct acatcttcat agttacgagt ttaagatgat 1500
ggatggaaat atcgatctag gataggtata catgttgatg cgggttttac tgatgcatat 1560
acagagatgc tttttttege ttggttgtga tgatgtggtc tggttgggceg gtecgttcectag 1620
atcggagtag aatactgttt caaactacct ggtggattta ttaattttgt atctttatgt 1680
gtgtgccata catcttcata gttacgagtt taagatgatg gatggaaata ttgatctagg 1740
ataggtatac atgttgatgt gggttttact gatgcatata catgatggca tatgcggcat 1800
ctattcatat gctctaacct tgagtaccta tctattataa taaacaagta tgttttataa 1860
ttattttgat cttgatatac ttggatgatg gcatatgcag cagctatatg tggatttttt 1920
agccctgect tcatacgcta tttatttgcet tggtactgtt tecttttgtece gatgctcacce 1980
ctgttgttgg gtgatacttc tgcaggtc 2008
<210> SEQ ID NO 146

<211> LENGTH: 1053

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 146

gtacgceget catcctccee cccecectet ctcetacctte tcectagategg cgatcceggte 60
catggttagg gcccggtagt tctacttetg ttecatgtttyg tgttagagca aacatgttca 120
tgttcatgtt tgtgatgatg tggtctggtt gggceggtegt tctagatcgyg agtaggatac 180
tgtttcaagc tacctggtgg atttattaat tttgtatctg tatgtgtgtg ccatacatct 240
tcatagttac gagtttaaga tgatggatgg aaatatcgat ctaggatagg tatacatgtt 300

gatgcgggtt ttactgatgc atatacagag atgctttttt tcectecgcettgg ttgtgatgat 360
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atggtctggt tgggeggtceg ttctagatceg gagtagaata ctgtttcaaa ctacctggtg 420
gatttattaa aggataaagg gtcgttctag atcggagtag aatactgttt caaactacct 480
ggtggattta ttaaaggatc tgtatgtatg tgcctacatc ttcatagtta cgagtttaag 540
atgatggatg gaaatatcga tctaggatag gtatacatgt tgatgcgggt tttactgatg 600
catatacaga gatgcttttt ttcgettggt tgtgatgatg tggtctggtt gggcggtegt 660
tctagatcgg agtagaatac tgtttcaaac tacctggtgg atttattaat tttgtatctt 720
tatgtgtgtg ccatacatct tcatagttac gagtttaaga tgatggatgg aaatattgat 780
ctaggatagg tatacatgtt gatgtgggtt ttactgatge atatacatga tggcatatge 840
ggcatctatt catatgctct aaccttgagt acctatctat tataataaac aagtatgttt 900
tataattatt ttgatcttga tatacttgga tgatggcata tgcagcagct atatgtggat 960

tttttagcce tgccttcata cgctatttat ttgcttggta ctgtttcecttt tgtccgatgce 1020
tcaccectgtt gttgggtgat acttctgcag gtce 1053
<210> SEQ ID NO 147

<211> LENGTH: 2008

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 147

gtegtgecee tcetctagaga taaagagcat tgcatgtcta aagtataaaa aattaccaca 60
tatttttttg tcacacttat ttgaagtgta gtttatctat ctctatacat atatttaaac 120
ttcactctac aaataatata gtctataata ctaaaataat attagtgttt tagaggatca 180
tataaataaa ctgctagaca tggtctaaag gataattgaa tattttgaca atctacagtt 240
ttatcttttt agtgtgcatg tgatctctct gttttttttg caaatagctt gacctatata 300
atacttcatc cattttatta gtacatccat ttaggattta gggttgatgg tttctataga 360
ctaattttta gtacatccat tttattcttt ttagtctcta aattttttaa aactaaaact 420
ctattttagt tttttattta ataatttaga tataaaatga aataaaataa attgactaca 480
aataaaacaa atacccttta agaaataaaa aaactaagca aacatttttce ttgtttcgag 540
tagataatga caggctgttc aacgccgteg acgagtctaa cggacaccaa ccagcgaacce 600
agcagegteg cgtegggeca agcgaagcag acggcacgge atctetgtag ctgectetgg 660
accceteteg agagttcecge tccacegttg gacttgetece getgtceggea tcecagaaatt 720
gegtggegga geggcagacg tgaggeggca cggcaggegg cctcettecte ctetcacgge 780
accggcaget acgggggatt ccttteccac cgetectteg ctttecctte ctegeccgee 840
gtaataaata gacaccccct ccacacccte tttececaac ctegtgtteg tteggagege 900
acacacacgc aaccagatct cccccaaatce cagecgtegg cacctccget tcaaggtacg 960

ccgctcatcece tecceccceee ccectetetecta ccttetetag atcggegate cggtecatgg 1020
ttagggcccg gtagttctac ttectgttcat gtttgtgtta gagcaaacat gttcatgttce 1080
atgtttgtga tgatgtggtc tggttgggcg gtcegttctag atcggagtag gatactgttt 1140
caagctacct ggtggattta ttaattttgt atctgtatgt gtgtgccata catcttcata 1200
gttacgagtt taagatgatg gatggaaata tcgatctagg ataggtatac atgttgatgce 1260

gggttttact gatgcatata cagagatgct ttttttcteg cttggttgtg atgatatggt 1320
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ctggttgggce ggtcgttcta gatcggagta gaatactgtt tcaaactacc tggtggattt 1380
attaaaggat aaagggtcgt tctagatcgg agtagaatac tgtttcaaac tacctggtgg 1440
atttattaaa ggatctgtat gtatgtgcct acatcttcat agttacgagt ttaagatgat 1500
ggatggaaat atcgatctag gataggtata catgttgatg cgggttttac tgatgcatat 1560
acagagatgc tttttttege ttggttgtga tgatgtggtc tggttgggceg gtecgttcectag 1620
atcggagtag aatactgttt caaactacct ggtggattta ttaattttgt atctttatgt 1680
gtgtgccata catcttcata gttacgagtt taagatgatg gatggaaata ttgatctagg 1740
ataggtatac atgttgatgt gggttttact gatgcatata catgatggca tatgcggcat 1800
ctattcatat gctctaacct tgagtaccta tctattataa taaacaagta tgttttataa 1860
ttattttgat cttgatatac ttggatgatg gcatatgcag cagctatatg tggatttttt 1920
agccctgect tcatacgcta tttatttgcet tggtactgtt tecttttgtece gatgctcacce 1980
ctgttgtttg gtgatacttc tgcaggtc 2008
<210> SEQ ID NO 148

<211> LENGTH: 1053

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 148

gtacgceget catcctccee cccecectet ctcetacctte tcectagategg cgatcceggte 60
catggttagg gcccggtagt tctacttetg ttecatgtttyg tgttagagca aacatgttca 120
tgttcatgtt tgtgatgatg tggtctggtt gggceggtegt tctagatcgyg agtaggatac 180
tgtttcaagc tacctggtgg atttattaat tttgtatctg tatgtgtgtg ccatacatct 240
tcatagttac gagtttaaga tgatggatgg aaatatcgat ctaggatagg tatacatgtt 300
gatgcgggtt ttactgatgc atatacagag atgctttttt tcectecgcettgg ttgtgatgat 360
atggtctggt tgggeggtceg ttctagatceg gagtagaata ctgtttcaaa ctacctggtg 420
gatttattaa aggataaagg gtcgttctag atcggagtag aatactgttt caaactacct 480
ggtggattta ttaaaggatc tgtatgtatg tgcctacatc ttcatagtta cgagtttaag 540
atgatggatg gaaatatcga tctaggatag gtatacatgt tgatgcgggt tttactgatg 600
catatacaga gatgcttttt ttcgettggt tgtgatgatg tggtctggtt gggcggtegt 660
tctagatcgg agtagaatac tgtttcaaac tacctggtgg atttattaat tttgtatctt 720
tatgtgtgtg ccatacatct tcatagttac gagtttaaga tgatggatgg aaatattgat 780
ctaggatagg tatacatgtt gatgtgggtt ttactgatge atatacatga tggcatatge 840
ggcatctatt catatgctct aaccttgagt acctatctat tataataaac aagtatgttt 900
tataattatt ttgatcttga tatacttgga tgatggcata tgcagcagct atatgtggat 960

tttttagcce tgccttcata cgctatttat ttgcttggta ctgtttcecttt tgtccgatgce 1020
tcaccectgtt gtttggtgat acttctgcag gtce 1053
<210> SEQ ID NO 149

<211> LENGTH: 2008

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 149
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gtegtgecee tcetctagaga taaagagcat tgcatgtcta aagtataaaa aattaccaca 60
tatttttttg tcacacttat ttgaagtgta gtttatctat ctctatacat atatttaaac 120
ttcactctac aaataatata gtctataata ctaaaataat attagtgttt tagaggatca 180
tataaataaa ctgctagaca tggtctaaag gataattgaa tattttgaca atctacagtt 240
ttatcttttt agtgtgcatg tgatctctct gttttttttg caaatagctt gacctatata 300
atacttcatc cattttatta gtacatccat ttaggattta gggttgatgg tttctataga 360
ctaattttta gtacatccat tttattcttt ttagtctcta aattttttaa aactaaaact 420
ctattttagt tttttattta ataatttaga tataaaatga aataaaataa attgactaca 480
aataaaacaa atacccttta agaaataaaa aaactaagca aacatttttce ttgtttcgag 540
tagataatga caggctgttc aacgccgteg acgagtctaa cggacaccaa ccagcgaacce 600
agcagegteg cgtegggeca agcgaagcag acggcacgge atctetgtag ctgectetgg 660
accceteteg agagttcecge tccacegttg gacttgetece getgtceggea tcecagaaatt 720
gegtggegga geggcagacg tgaggeggca cggcaggegg cctcettecte ctetcacgge 780
accggcaget acgggggatt ccttteccac cgetectteg ctttecctte ctegeccgee 840
gtaataaata gacaccccct ccacacccte tttececaac ctegtgtteg tteggagege 900
acacacacgc aaccagatct cccccaaatce cagecgtegg cacctccget tcaaggtacg 960

ccgctcatcece tecceccceee ccectetetecta ccttetetag atcggegate cggtecatgg 1020
ttagggcccg gtagttctac ttectgttcat gtttgtgtta gagcaaacat gttcatgttce 1080
atgtttgtga tgatgtggtc tggttgggcg gtcegttctag atcggagtag gatactgttt 1140
caagctacct ggtggattta ttaattttgt atctgtatgt gtgtgccata catcttcata 1200
gttacgagtt taagatgatg gatggaaata tcgatctagg ataggtatac atgttgatgce 1260
gggttttact gatgcatata cagagatgct ttttttcteg cttggttgtg atgatatggt 1320
ctggttgggce ggtcgttcta gatcggagta gaatactgtt tcaaactacc tggtggattt 1380
attaaaggat aaagggtcgt tctagatcgg agtagaatac tgtttcaaac tacctggtgg 1440
atttattaaa ggatctgtat gtatgtgcct acatcttcat agttacgagt ttaagatgat 1500
ggatggaaat atcgatctag gataggtata catgttgatg cgggttttac tgatgcatat 1560
acagagatgc tttttttege ttggttgtga tgatgtggtc tggttgggceg gtecgttcectag 1620
atcggagtag aatactgttt caaactacct ggtggattta ttaattttgt atctttatgt 1680
gtgtgccata catcttcata gttacgagtt taagatgatg gatggaaata ttgatctagg 1740
ataggtatac atgttgatgt gggttttact gatgcatata catgatggca tatgcggcat 1800
ctattcatat gctctaacct tgagtaccta tctattataa taaacaagta tgttttataa 1860
ttattttgat cttgatatac ttggatgatg gcatatgcag cagctatatg tggatttttt 1920
agccctgect tcatacgcta tttatttgcet tggtactgtt tecttttgtece gatgctcacce 1980
ctgttgttgg gtgatacttc tgcagggt 2008
<210> SEQ ID NO 150

<211> LENGTH: 1053

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 150
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gtacgceget catcctccee cccecectet ctcetacctte tcectagategg cgatcceggte 60
catggttagg gcccggtagt tctacttetg ttecatgtttyg tgttagagca aacatgttca 120
tgttcatgtt tgtgatgatg tggtctggtt gggceggtegt tctagatcgyg agtaggatac 180
tgtttcaagc tacctggtgg atttattaat tttgtatctg tatgtgtgtg ccatacatct 240
tcatagttac gagtttaaga tgatggatgg aaatatcgat ctaggatagg tatacatgtt 300
gatgcgggtt ttactgatgc atatacagag atgctttttt tcectecgcettgg ttgtgatgat 360
atggtctggt tgggeggtceg ttctagatceg gagtagaata ctgtttcaaa ctacctggtg 420
gatttattaa aggataaagg gtcgttctag atcggagtag aatactgttt caaactacct 480
ggtggattta ttaaaggatc tgtatgtatg tgcctacatc ttcatagtta cgagtttaag 540
atgatggatg gaaatatcga tctaggatag gtatacatgt tgatgcgggt tttactgatg 600
catatacaga gatgcttttt ttcgettggt tgtgatgatg tggtctggtt gggcggtegt 660
tctagatcgg agtagaatac tgtttcaaac tacctggtgg atttattaat tttgtatctt 720
tatgtgtgtg ccatacatct tcatagttac gagtttaaga tgatggatgg aaatattgat 780
ctaggatagg tatacatgtt gatgtgggtt ttactgatge atatacatga tggcatatge 840
ggcatctatt catatgctct aaccttgagt acctatctat tataataaac aagtatgttt 900
tataattatt ttgatcttga tatacttgga tgatggcata tgcagcagct atatgtggat 960

tttttagcce tgccttcata cgctatttat ttgcttggta ctgtttcecttt tgtccgatgce 1020
tcaccectgtt gttgggtgat acttctgcag ggt 1053
<210> SEQ ID NO 151

<211> LENGTH: 1635

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 151

ccaagtccaa atgtcaattc ccttgaagat gatctatttt tatcttttge attttgttat 60
ggaagtttgce aaatagcaac aaatgctaag tcaatttgcc aaagtctttg gagatgctet 120
tagtctataa ttgaacaata tttgtaaaat acaaaaaaaa atagtactat ttttatttta 180
aaaaattttt ggaagtaaac aaggccgagg atggggaaac ggaagtccaa cacgtcgttt 240
tctaagttgg gctcaaaagce ccatcacgga actgacctge tatgggtegyg aggagagcgce 300
gtecagatgyg ttccagagge tggtggtggt gggccaaacyg cggaactccg ccaccgccac 360
ggectegtyge gcaagegcag cgcgttgeceg tgagecgtga cgtaacccte cgttgcccac 420
gataaaagct ccacccccga ccceggecce ccgatttece ctacggacca gtctecceece 480
gatcgcaate gcgaattcegt cgcaccatcg gcacgcagac gaacgaagca aggctctecce 540
catcggcecteg tcaaggtatg cgttcecectag atttgttece ttcectectcecte ggtttgteta 600
tatatatgca tgtatggtcg attcccgatce tegtegatte teggtttege cttecgtacyg 660
aagattcgtt tagattgttc atatgttctg ttgtgttacc agattgatcg gatcaacttg 720
atccagttat cttcgctect ccgattagat ccgtttcetat ttcagtatat atatactagt 780
atagtatcta gggttcacac tgttgaccga ctggttactt ggaattgatc cgtgcetgagt 840
tcagttgttyg ccgtccataa aggccegtge tattgtctgt tcetgaaacga aatcctgtag 900

atttcttagg gttagtgttc aattcatcaa aaggttgatt agtgaattat caaatttgag 960
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agggttaaat cattctcatc atgttgtctc gaatgtaatc ccaaagatat tatagactgt 1020
gtttcgattt gatggattga tttgtgtatc atctaaatca acaaggctaa gtcatcagtt 1080
catagaatca tgtttaggtt tccgttcaat agactagttt tatcaatata taaaattata 1140
agaagggtag ggtaaatcac gttgcctcaa atgccatcct gtatggtttg gtttcaattce 1200
aattagtttg gttgattagg gtatgctctg gattaagatg gttaaatctt ccctagcatce 1260
ttccctgect atccttactt gatccegttte ggatatgttg gaagtacage gagcttattt 1320
catgttgata gtgacccctt tcagattata ctattgaata ttgtatgttt gccacttctg 1380
tatgttgaat tatcctgcta aattagcaat ggaattagca tattggcaat tggtatgcat 1440
ggacctaatc aggacggatg tggttatgtt agtttcaatt cattgtcaat tcattgttca 1500
cctgcgttag atatatatga tgatttttac gtgtagttca tagttcttga gttttggatce 1560
tttcttatct gatatatget ttecctgtgce tgtgectttat tgtgtcttac catgcgattt 1620
ttgtctatge aggtce 1635
<210> SEQ ID NO 152

<211> LENGTH: 1080

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 152

gtatgcegtte cctagatttg ttcecttect cteteggttt gtctatatat atgcatgtat 60
ggtecgattee cgatctegte gattcteggt ttegecttee gtacgaagat tegtttagat 120
tgttcatatg ttctgttgtyg ttaccagatt gatcggatca acttgatcca gttatcttceg 180
ctcctecgat tagatccgtt tetatttcag tatatatata ctagtatagt atctagggtt 240
cacactgttg accgactggt tacttggaat tgatccegtge tgagttcagt tgttgecgte 300
cataaaggce cgtgctattg tctgttectga aacgaaatce tgtagattte ttagggttag 360
tgttcaattc atcaaaaggt tgattagtga attatcaaat ttgagagggt taaatcatte 420
tcatcatgtt gtctcgaatg taatcccaaa gatattatag actgtgtttc gatttgatgg 480
attgatttgt gtatcatcta aatcaacaag gctaagtcat cagttcatag aatcatgttt 540
aggtttccegt tcaatagact agttttatca atatataaaa ttataagaag ggtagggtaa 600
atcacgttgce ctcaaatgcc atcctgtatg gtttggtttc aattcaatta gtttggttga 660
ttagggtatg ctctggatta agatggttaa atcttcccta gcatcttece tgcectatcct 720
tacttgatce gttteggata tgttggaagt acagcgaget tatttcatgt tgatagtgac 780
ccetttecaga ttatactatt gaatattgta tgtttgccac ttctgtatgt tgaattatcce 840
tgctaaatta gcaatggaat tagcatattg gcaattggta tgcatggacc taatcaggac 900
ggatgtggtt atgttagttt caattcattg tcaattcatt gttcacctgc gttagatata 960

tatgatgatt tttacgtgta gttcatagtt cttgagtttt ggatctttct tatctgatat 1020
atgctttect gtgcctgtge tttattgtgt cttaccatge gatttttgte tatgcaggtce 1080
<210> SEQ ID NO 153

<211> LENGTH: 2067

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 153
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cattaaaagt cattatgtgc atgcgtcgta actaacatgg atatgttgct gcactatctce 60
ctcgcactag ctgcgcatga taaagccaca agccaaaatt aattattatg ggtgagaata 120
aatacgtacc agcaccggcc atagaaaaag tacattatta aaggtctaat ttggaaacag 180
tctgaaaacg acgtgcgctg cagaggtaaa tgtaattttc ggcactaaaa ccattatcaa 240
ctaattcatt caataacagt tatttagaaa atgtatagct cgctctaaaa aaacagttta 300
gaaaaacagt caaaataatt cgaccaacaa acagttaata aggttcatta aatatataat 360
gcacggtgct atttgatctt ttaaaggaaa aagaggaata gtcgtgggeg ccaggcggga 420

attggggege gggagtctge cggacgacge gtteegteeg aacggecgga cccgacgagg 480

ccececeegee gecccacgte gecagaacegt cegtgggtgg taatctggee gggtacacca 540
gecgtecect tgggeggect cacagcactyg ggctcacacg tgagttttgt tetgggette 600
ggatcgcace atatgggcct cggcatcaga aagacgggge ccgtetggga tagaagagac 660
aggaacctce tcgtggatte cagaagccag ccacgagcga ccaccgacge ggaggatact 720

cgtegtccaa gtccaacacg gegggeggge gggeggacge gtgggetggg ctaactgect 780

aaccttaacce tccaaggcac gccaaggece gettetecca cecgacataa atatcccccce 840
atccaggcaa ggcgcagage ctcagaccag attccgatca atcacccata agetcccccce 900
aaatctgtte ctegtetece gtetegeggt ttectactte ceteggacge ctecggcaag 960

tcgctecgace gegcecgattee geccgctcaa ggtatcaact cggttcacca ctccaatcta 1020
cgtctgattt agatgttact tccatctatg tctaatttag atgttactcce gatgcgattg 1080
gattatgttt atgcggtttg cactgctctg gaaactggaa tctagggttt cgagtgattt 1140
gatcgatcge gatctgtgat ttegttgege cttgtgtatg cttggagtga tctaggettg 1200
tatatgcgge atcgcgatct gacgceggttg ctttgtagag gectgggggtce taggetgtga 1260
ttttagaatc aaataaagct gttccttacc gtagatgttt cctacatgtt ctgtccagta 1320
ctccagtget atattcacat tgtttgaggce ttgagttttg tcgatcagtg gtcatgagaa 1380
aaatatatct catgatttta gaggcaccta ttgggaaagg tagatggttc cgttttacat 1440
gttttataga ccttgtggca tggctccttt gttctatggg tgctttattt tcctgaataa 1500
cagtaatgcg agactggtcect atgggtgctt tgaccagtaa tgcgagacta gttatttgat 1560
catggtgcag ttcctagtga ttacgaacaa caatttggta gctcagttca ttcagcattg 1620
gtttctacga tccttatcat tttacttctg aatgaattta tttatttaag atattacagt 1680
gcaataaact gctgtataat atcagtaaca aactgctatt actagtaaat gcctagattce 1740
ataataattc attattctac ttgaaaatga tcttaggcect ttttatgcgg tcectacgcat 1800
ccttceccacag gacttgctgt ttgtttgttt tttgtaatcce ctcgectggga cgcagaatgg 1860
ttcatctgtg ctaataattt ttttgcatat ataagtttat agttctcatt attcatgtgg 1920
ctatggtagc ctgtaaaatc tattgtaata acatattagt cagccataca tctgttccaa 1980
cttgctcaat tgcaaatcat atctccactt aaagcacatg tttgcaagct ttctgacaag 2040
tttctttgtg tttgattgaa acaggtyg 2067
<210> SEQ ID NO 154

<211> LENGTH: 1076

<212> TYPE: DNA
<213> ORGANISM: Sorghum bicolor
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<400> SEQUENCE: 154

gtatcaactc ggttcaccac tccaatctac gtctgattta gatgttactt ccatctatgt 60
ctaatttaga tgttactccg atgcgattgg attatgttta tgcggtttge actgctectgg 120
aaactggaat ctagggtttc gagtgatttg atcgatcgeg atctgtgatt tcegttgegee 180
ttgtgtatge ttggagtgat ctaggcttgt atatgcggea tegegatctyg acgeggttge 240
tttgtagagg ctgggggtct aggctgtgat tttagaatca aataaagctyg ttccttaccg 300
tagatgtttc ctacatgttc tgtccagtac tccagtgcta tattcacatt gtttgaggcet 360
tgagttttgt cgatcagtgg tcatgagaaa aatatatctc atgattttag aggcacctat 420
tgggaaaggt agatggttcc gttttacatg ttttatagac cttgtggcat ggctcctttg 480
ttctatgggt getttatttt cctgaataac agtaatgcga gactggtcta tgggtgettt 540
gaccagtaat gcgagactag ttatttgatc atggtgcagt tcctagtgat tacgaacaac 600
aatttggtag ctcagttcat tcagcattgg tttctacgat ccttatcatt ttacttctga 660
atgaatttat ttatttaaga tattacagtg caataaactg ctgtataata tcagtaacaa 720
actgctatta ctagtaaatg cctagattca taataattca ttattctact tgaaaatgat 780
cttaggcctt tttatgcggt cctacgcatc cttceccacagg acttgectgtt tgtttgtttt 840
ttgtaatcce tcgctgggac gcagaatggt tcatctgtge taataatttt tttgcatata 900
taagtttata gttctcatta ttcatgtggc tatggtagcc tgtaaaatct attgtaataa 960

catattagtc agccatacat ctgttccaac ttgctcaatt gcaaatcata tctccactta 1020
aagcacatgt ttgcaagctt tctgacaagt ttetttgtgt ttgattgaaa caggtg 1076
<210> SEQ ID NO 155

<211> LENGTH: 2067

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 155

cattaaaagt cattatgtge atgcgtegta actaacatgg atatgttget gcactatcte 60
ctcgecactag ctgcgecatga taaagccaca agcecaaaatt aattattatg ggtgagaata 120
aatacgtacc agcaccggcece atagaaaaag tacattatta aaggtctaat ttggaaacag 180
tctgaaaacyg acgtgegetyg cagaggtaaa tgtaatttte ggcactaaaa ccattatcaa 240
ctaattcatt caataacagt tatttagaaa atgtataget cgctctaaaa aaacagttta 300
gaaaaacagt caaaataatt cgaccaacaa acagttaata aggttcatta aatatataat 360
gcacggtgcet atttgatctt ttaaaggaaa aagaggaata gtecgtgggeg ccaggeggga 420

attggggege gggagtctge cggacgacge gtteegteeg aacggecgga cccgacgagg 480

ccececeegee gecccacgte gecagaacegt cegtgggtgg taatctggee gggtacacca 540
gecgtecect tgggeggect cacagcactyg ggctcacacg tgagttttgt tetgggette 600
ggatcgcace atatgggcct cggcatcaga aagacgggge ccgtetggga tagaagagac 660
aggaacctce tcgtggatte cagaagccag ccacgagcga ccaccgacge ggaggatact 720

cgtegtccaa gtccaacacg gegggeggge gggeggacge gtgggetggg ctaactgect 780

aaccttaacce tccaaggcac gccaaggece gettetecca cecgacataa atatcccccce 840

atccaggcaa ggcgcagage ctcagaccag attccgatca atcacccata agetcccccce 900



US 2012/0246763 Al Sep. 27,2012
167

-continued

aaatctgtte ctegtetecce gtectegeggt ttectactte ceteggacge ctcecggcaag 960
tcgctecgace gegcecgattee geccgctcaa ggtatcaact cggttcacca ctccaatcta 1020
cgtctgattt agatgttact tccatctatg tctaatttag atgttactcce gatgcgattg 1080
gattatgttt atgcggtttg cactgctctg gaaactggaa tctagggttt cgagtgattt 1140
gatcgatcge gatctgtgat ttegttgege cttgtgtatg cttggagtga tctaggettg 1200
tatatgcgge atcgcgatct gacgceggttg ctttgtagag gectgggggtce taggetgtga 1260
ttttagaatc aaataaagct gttccttacc gtagatgttt cctacatgtt ctgtccagta 1320
ctccagtget atattcacat tgtttgaggce ttgagttttg tcgatcagtg gtcatgagaa 1380
aaatatatct catgatttta gaggcaccta ttgggaaagg tagatggttc cgttttacat 1440
gttttataga ccttgtggca tggctccttt gttctatggg tgctttattt tcctgaataa 1500
cagtaatgcg agactggtcect atgggtgctt tgaccagtaa tgcgagacta gttatttgat 1560
catggtgcag ttcctagtga ttacgaacaa caatttggta gctcagttca ttcagcattg 1620
gtttctacga tccttatcat tttacttctg aatgaattta tttatttaag atattacagt 1680
gcaataaact gctgtataat atcagtaaca aactgctatt actagtaaat gcctagattce 1740
ataataattc attattctac ttgaaaatga tcttaggcect ttttatgcgg tcectacgcat 1800
ccttceccacag gacttgctgt ttgtttgttt tttgtaatcce ctcgectggga cgcagaatgg 1860
ttcatctgtg ctaataattt ttttgcatat ataagtttat agttctcatt attcatgtgg 1920
ctatggtagc ctgtaaaatc tattgtaata acatattagt cagccataca tctgttccaa 1980
cttgctcaat tgcaaatcat atctccactt aaagcacatg tttgcaagct ttctgacaag 2040
tttctttgtg tttgattgaa acagggt 2067
<210> SEQ ID NO 156

<211> LENGTH: 1076

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 156

gtatcaactc ggttcaccac tccaatctac gtctgattta gatgttactt ccatctatgt 60
ctaatttaga tgttactccg atgcgattgg attatgttta tgcggtttge actgctectgg 120
aaactggaat ctagggtttc gagtgatttg atcgatcgeg atctgtgatt tcegttgegee 180
ttgtgtatge ttggagtgat ctaggcttgt atatgcggea tegegatctyg acgeggttge 240
tttgtagagg ctgggggtct aggctgtgat tttagaatca aataaagctyg ttccttaccg 300
tagatgtttc ctacatgttc tgtccagtac tccagtgcta tattcacatt gtttgaggcet 360
tgagttttgt cgatcagtgg tcatgagaaa aatatatctc atgattttag aggcacctat 420
tgggaaaggt agatggttcc gttttacatg ttttatagac cttgtggcat ggctcctttg 480
ttctatgggt getttatttt cctgaataac agtaatgcga gactggtcta tgggtgettt 540
gaccagtaat gcgagactag ttatttgatc atggtgcagt tcctagtgat tacgaacaac 600
aatttggtag ctcagttcat tcagcattgg tttctacgat ccttatcatt ttacttctga 660
atgaatttat ttatttaaga tattacagtg caataaactg ctgtataata tcagtaacaa 720
actgctatta ctagtaaatg cctagattca taataattca ttattctact tgaaaatgat 780

cttaggcctt tttatgcggt cctacgcatc cttceccacagg acttgectgtt tgtttgtttt 840
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ttgtaatcce tcgctgggac gcagaatggt tcatctgtge taataatttt tttgcatata 900
taagtttata gttctcatta ttcatgtggc tatggtagcc tgtaaaatct attgtaataa 960

catattagtc agccatacat ctgttccaac ttgctcaatt gcaaatcata tctccactta 1020
aagcacatgt ttgcaagctt tctgacaagt ttctttgtgt ttgattgaaa cagggt 1076
<210> SEQ ID NO 157

<211> LENGTH: 2003

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 157

agaagtaaaa aaaaagttcg tttcagaatc ataaaggtaa gttaaaaaaa gaccatacaa 60
aaaagaggta tttaatgata aactataatc cagaatttgt taggatagta tataagaata 120
agaccttgtt tagtttcaaa aaaatttgca aaattttcca gattcctegt cacatcaaat 180
ctttagaggt atgcatggag tattaaatat agacaagacc taaataagaa aacatgaaat 240
gttcacgaaa aaaatcaagc caatgcatga tcgaagcaaa cggtatagta acggtgttaa 300
cctgatccat tgatctttgt aatctttaac ggccacctac cgegggcage aaacggegte 360
ccectecteg atatctecge ggeggectet ggetttttee geggaattge geggtgggga 420
cggattccac gagaccgcaa cgcaaccgece tcetegecget gggecccaca ccgeteggtyg 480
cegtageceg tagectcacg ggattcettte tecctectee ceegtgtata aattggette 540
atccectece tgcctcatce atccaaatcce cactccccaa teccatcceeyg tcggagaaat 600
tcatcgaage gaagcgaagce gaatcctccece gatcctctea aggtacgega gttttcgaat 660
ccectecaga cccectegtat gettteectg ttegtttteg tegtagegtt tgattaggta 720
tgctttcect gttegtgtte gtegtagggt tegattaggt cgtgtgagge catggectge 780
tgtgataaat ttatttgttg ttatatcgga tctgtagtecg atttgggggt cgtggtgtag 840
atccgeggge tgtgatgaag ttatttggtg tgattgtget cgegtgatte tgcgegttga 900
gctegagtag atctgatggt tggacgaccg attggttegt tggctggetg cgectaaggtt 960

gggctgggcet catgttgegt tcegetgttge gegtgattee geggatggac ttgegcttga 1020
ttgccgecag atcacgttac gattatgtga tttegtttgg aactttttag atttgtaget 1080
tctgcttatt atatgacaga tgcgcectact gctcatatge ctgtggtaaa taatggatgg 1140
ctgtgggtca aactagttga ttgtcgagtc atgtatcata tacaggtgta tagacttgcg 1200
tctaattgtt tgcatgttgc agttatatga tttgttttag attgtttgtt ccactcatct 1260
aggctgtaaa agggacacta cttattagct tgttgtttaa tctttttatt agtagattat 1320
attggtaatg ttttactaat tattattatg ttatatgtga cttctgctca tgcctgatta 1380
taatcataga tcactgtagt tgattgttga atcatgtgtc aaatacccgt atacataaca 1440
ctacacattt gcttagttgt ttccttaact catgcaaatt gaacaccatg tatgatttgc 1500
atggtgctgt aatgttaaat actacagtcc tgttggtact tgtttagtaa gaatctgcett 1560
catacaacta tatgctatgc ctgatgataa tcatatatct ttgtgtaatt aataattagt 1620
tgactgttga ataatgtatc gagtacatac catggcacaa ttgcttagtc acttccttaa 1680
ccatgcatat tgaactgacc ccttcatgtt ctgctgaatt gttctattct gattagacca 1740

tacatcatgt attgcaatct ttatttgcaa ttgtaatgta atggttcggt tctcaaatgt 1800
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taaatgctat agttgtgcta ctttctaatg ttaaatgcta tagctgtgct acttgtaaga 1860
tctgcttcat agtttagtta aattaggatg atgagctttg atgctgtaac tttgtttgat 1920
tatgttcata gttgatcagt ttttgttaga ctcacagtaa cttatggtct cactcttcectt 1980
ctggtcetttg atgtttgcag cgg 2003
<210> SEQ ID NO 158

<211> LENGTH: 1361

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 158

gtacgcgagt tttcgaatce cctecagacce cctegtatge tttecetgtt cgttttegte 60
gtagcgtttyg attaggtatg ctttccetgt tegtgttcegt cgtagggttc gattaggtceg 120
tgtgaggcca tggcctgetg tgataaattt atttgttgtt atatcggatce tgtagtcgat 180
ttgggggteyg tggtgtagat ccgcgggetyg tgatgaagtt atttggtgtyg attgtgetceg 240
cgtgattetyg cgcgttgage tcgagtagat ctgatggttyg gacgaccgat tggttegttg 300
getggetgeyg ctaaggttgg getgggetca tgttgegtte getgttgege gtgattcege 360
ggatggactt gecgcettgatt gccgecagat cacgttacga ttatgtgatt tegtttggaa 420
ctttttagat ttgtagcttc tgcttattat atgacagatg cgcctactgce tcatatgect 480
gtggtaaata atggatggct gtgggtcaaa ctagttgatt gtcgagtcat gtatcatata 540
caggtgtata gacttgcgtc taattgtttg catgttgcag ttatatgatt tgttttagat 600
tgtttgttce actcatctag gctgtaaaag ggacactact tattagcttg ttgtttaatce 660
tttttattag tagattatat tggtaatgtt ttactaatta ttattatgtt atatgtgact 720
tctgctcatg cctgattata atcatagatc actgtagttg attgttgaat catgtgtcaa 780
atacccgtat acataacact acacatttge ttagttgttt ccttaactca tgcaaattga 840
acaccatgta tgatttgcat ggtgctgtaa tgttaaatac tacagtcctyg ttggtacttg 900
tttagtaaga atctgcttca tacaactata tgctatgcect gatgataatc atatatcttt 960

gtgtaattaa taattagttg actgttgaat aatgtatcga gtacatacca tggcacaatt 1020
gcttagtcac ttecttaacce atgcatattg aactgaccec ttcatgttcect gctgaattgt 1080
tctattctga ttagaccata catcatgtat tgcaatcttt atttgcaatt gtaatgtaat 1140
ggttcggtte tcaaatgtta aatgctatag ttgtgctact ttctaatgtt aaatgctata 1200
gctgtgctac ttgtaagatc tgcttcatag tttagttaaa ttaggatgat gagctttgat 1260
gctgtaactt tgtttgatta tgttcatagt tgatcagttt ttgttagact cacagtaact 1320
tatggtctca ctcttcttet ggtctttgat gtttgcageg g 1361
<210> SEQ ID NO 159

<211> LENGTH: 1812

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(1812)

<223> OTHER INFORMATION: Codon redesigned coding sequence.

<400> SEQUENCE: 159

atggtcegte ctgtagaaac cccaaccegt gaaatcaaaa aactcgacgg cctgtgggea 60
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ttcagtctgg atcgcgaaaa ctgtggaatt gatcagegtt ggtgggaaag cgcgttacaa 120
gaaagccggg caattgctgt gccaggcagt tttaacgatc agttcgccga tgcagatatt 180
cgtaattatg cgggcaacgt ctggtatcag cgcgaagtct ttataccgaa aggttgggca 240
ggccagcgta tcgtgctgeg tttecgatgeg gtcactcatt acggcaaagt gtgggtcaat 300
aatcaggaag tgatggagca tcagggcggce tatacgccat ttgaagccga tgtcacgccg 360
tatgttattg ccgggaaaag tgtacgtatc accgtttgtg tgaacaacga actgaactgg 420
cagactatcc cgccgggaat ggtgattacc gacgaaaacg gcaagaaaaa gcagtcttac 480
ttccatgatt tctttaacta tgccggaatc catcgcageg taatgctcta caccacgcecg 540
aacacctggg tggacgatat caccgtggtg acgcatgteg cgcaagactg taaccacgcg 600
tctgttgact ggcaggtggt ggccaatggt gatgtcageg ttgaactgcg tgatgcggat 660
caacaggtgg ttgcaactgg acaaggcact agcgggactt tgcaagtggt gaatccgcac 720
ctctggcaac cgggtgaagg ttatctctat gaactgtgeg tcacagccaa aagccagaca 780
gagtgtgata tctaccecget tecgegtegge atccggtcag tggcagtgaa gggcgaacag 840
ttcctgatta accacaaacc gttctacttt actggetttg gtcgtcatga agatgcggac 900
ttgcgtggca aaggattcga taacgtgctg atggtgcacg accacgcatt aatggactgg 960

attggggcca actcctaccg tacctcegcat tacccttacg ctgaagagat getcgactgg 1020
gcagatgaac atggcatcgt ggtgattgat gaaactgctg ctgtcggett taacctcectcet 1080
ttaggcattg gtttcgaagce gggcaacaag ccgaaagaac tgtacagcga agaggcagtce 1140
aacggggaaa ctcagcaagc gcacttacag gcgattaaag agctgatage gcgtgacaaa 1200
aaccacccaa gcgtggtgat gtggagtatt gccaacgaac cggatacccg tccgcaaggt 1260
gcacgggaat atttcgcgee actggcggaa gcaacgegta aactcgaccce gacgegtecg 1320
atcacctgcg tcaatgtaat gttctgcgac gctcacaccg ataccatcag cgatctettt 1380
gatgtgctgt gcctgaaccg ttattacgga tggtatgtcc aaagcggcga tttggaaacy 1440
gcagagaagg tactggaaaa agaacttctg gcctggcagg agaaactgca tcagccgatt 1500
atcatcaccg aatacggcgt ggatacgtta gccgggcetgce actcaatgta caccgacatg 1560
tggagtgaag agtatcagtg tgcatggctg gatatgtatc accgcgtctt tgatcgecgtce 1620
agcgccegteg tcggtgaaca ggtatggaat ttcgccgatt ttgcgacctce gcaaggcata 1680
ttgcgegttyg geggtaacaa gaaagggatc ttcactcgeg accgcaaacce gaagtcggceg 1740
gcttttetge tgcaaaaacg ctggactgge atgaactteg gtgaaaaacc gcagcaggga 1800
ggcaaacaat ga 1812
<210> SEQ ID NO 160

<211> LENGTH: 2001

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1).. (2001

<223> OTHER INFORMATION: Codon redesigned coding sequence.

<400> SEQUENCE: 160

atggtcegte ctgtagaaac cccaaccegt gaaatcaaaa aactcgacgg cctgtgggea 60

ttcagtctgg atcgcgaaaa ctgtggaatt gatcagegtt ggtgggaaag cgcegttacaa 120
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gaaagcceggyg caattgctgt gccaggcagt tttaacgatce agttcegecga tgcagatatt 180
cgtaattatg cgggcaacgt ctggtatcag cgcgaagtcet ttataccgaa aggttgggca 240
ggccagegta tegtgetgeg tttegatgeg gtcactcatt acggcaaagt gtgggtcaat 300
aatcaggaag tgatggagca tcagggcgge tatacgccat ttgaagccga tgtcacgccg 360
tatgttattg ccgggaaaag tgtacgtaag tttctgcttc tacctttgat atatatataa 420
taattatcat taattagtag taatataata tttcaaatat ttttttcaaa ataaaagaat 480
gtagtatata gcaattgctt ttctgtagtt tataagtgtg tatattttaa tttataactt 540
ttctaatata tgaccaaaat ttgttgatgt gcaggtatca cegtttgtgt gaacaacgaa 600
ctgaactgge agactatccce geccgggaatg gtgattacceyg acgaaaacgyg caagaaaaag 660
cagtcttact tccatgattt ctttaactat gecggaatce atcgcagegt aatgcetctac 720
accacgccga acacctgggt ggacgatatce accgtggtga cgcatgtege gcaagactgt 780
aaccacgcegt ctgttgactg gcaggtggtg gecaatggtyg atgtcagegt tgaactgegt 840
gatgcggate aacaggtggt tgcaactgga caaggcacta gecgggacttt gcaagtggtg 900
aatccgcace tctggcaacce gggtgaaggt tatctctatg aactgtgegt cacagccaaa 960

agccagacag agtgtgatat ctacccgctt cgecgtcggca tccggtcagt ggcagtgaag 1020
ggcgaacagt tcctgattaa ccacaaaccg ttctacttta ctggetttgg tcgtcatgaa 1080
gatgcggact tgcgtggcaa aggattcgat aacgtgctga tggtgcacga ccacgcatta 1140
atggactgga ttggggccaa ctcctaccgt acctcecgcatt acccttacge tgaagagatg 1200
ctcgactggg cagatgaaca tggcatcgtg gtgattgatg aaactgctgce tgtcggettt 1260
aacctctett taggcattgg tttcgaagcg ggcaacaagc cgaaagaact gtacagcgaa 1320
gaggcagtca acggggaaac tcagcaagcg cacttacagg cgattaaaga gctgatageg 1380
cgtgacaaaa accacccaag cgtggtgatg tggagtattg ccaacgaacc ggatacccgt 1440
ccgcaaggtyg cacgggaata tttcegegeca ctggceggaag caacgcgtaa actcgacccg 1500
acgcgtecga tcacctgegt caatgtaatg ttetgcgacg ctcacaccga taccatcagce 1560
gatctctttg atgtgctgtg cctgaaccgt tattacggat ggtatgtcca aagcggcgat 1620
ttggaaacgg cagagaaggt actggaaaaa gaacttctgg cctggcagga gaaactgcat 1680
cagccgatta tcatcaccga atacggegtg gatacgttag ccgggctgca ctcaatgtac 1740
accgacatgt ggagtgaaga gtatcagtgt gcatggctgg atatgtatca ccgecgtettt 1800
gatcgcgtceca gegecgtcegt cggtgaacag gtatggaatt tcegceccgattt tgcgaccteg 1860
caaggcatat tgcgcgttgg cggtaacaag aaagggatct tcactcgcga ccgcaaaccg 1920
aagtcggcgg cttttcectget gcaaaaacgce tggactggca tgaacttcgg tgaaaaaccg 1980
cagcagggag gcaaacaatg a 2001
<210> SEQ ID NO 161

<211> LENGTH: 253

<212> TYPE: DNA

<213> ORGANISM: Agrobacterium tumefaciens

<400> SEQUENCE: 161

gatcgttcaa acatttggca ataaagtttc ttaagattga atcctgttgce cggtettgeg 60

atgattatca tataatttct gttgaattac gttaagcatg taataattaa catgtaatgc 120
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atgacgttat ttatgagatg ggtttttatg attagagtcc cgcaattata catttaatac

gcgatagaaa acaaaatata gcgcgcaaac taggataaat tatcgegege ggtgtcatcet

atgttactag atc

<210> SEQ ID NO 162
<211> LENGTH: 210
<212> TYPE: DNA

<213> ORGANISM: Triticum aestivum

<400> SEQUENCE: 162
ctgcatgegt ttggacgtat
agttcttgeg agtctgatga
acttgtgtaa tcggctaatc
tctgattttyg agtgcaaaaa
<210> SEQ ID NO 163

<211> LENGTH: 1204
<212> TYPE: DNA

getcattcag gttggageca atttggttga tgtgtgtgeg

gacatctctg tattgtgttt ctttccccag tgttttetgt

gccaacagat tcggcgatga ataaatgaga aataaattgt

aaaaggaatt

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1204)
<223> OTHER INFORMATION: Chimeric transcriptional regulatory expression

element group.

<400> SEQUENCE: 163

ggtccgattyg agacttttca
ccagctatcet gtcactttat
catcattgeg ataaaggaaa
gatggacccee cacccacgag
aagcaagtgg attgatgtga
aacctecteg gattecattg
gaaggtggct cctacaaatg
tctgecgaca gtggteccaa
gacgttccaa ccacgtcette
gatgacgcac aatcccacta
catttggaga ggacacgctg
acactcaagc cacactattg
gecteegeeyg cegecggtaa
cegteteggt ctcgatettt
cgeccagate ggtgegeggg
teceggecegg atctegeggg
tgggggagat gatggggggt
aaaagggcac tatggtttat
ctagatcttt ctttcttett
tagtttttct tttcatgatt

gaag

acaaagggta

tgtgaagata

ggccategtt

gagcatcgtyg

tggtccgatt

cccagetate

ccatcattge

agatggaccc

aaagcaagtg

tccttegeaa

acaagctgac

gagaacacac

ccacccecgcece

ggcettggta

aggggcggga

gaatggggct

ttaaaatttc

atttttatat

tttgtgggta

tgtgacaaat

atatccggaa

gtggaaaagg

gaagatgcct

gaaaaagaag

gagactttte

tgtcacttta

gataaaggaa

ccacccacga

gattgatgtyg

gacccttect

tctagcagat

agggacaaca

cctetectet

gtttgggtgg

tctegegget

ctcggatgta

cgcegtgeta

atttctgetyg

gaatttgaat

gcagcctegt

acctectegy

aaggtggcete

ctgccgacag

acgttccaac

aacaaagggt

ttgtgaagat

aggccategt

ggagcatcgt

atatctccac

ctatataagg

cctetagaac

caccataaga

ttctttctece

dcgagaggceg

ggggCtCth

gatctgcgat

aacaagatca

cttegtcagy

ccctecageat

geggagettt

attccattge

ctacaaatgce

tggtcccaaa

cacgtcttca

aatatccgga

agtggaaaag

tgaagatgcce

ggaaaaagaa

tgacgtaagg

aagttcattt

catcttccac

tccaagggag

gttttttttt

gettegtgeg

ccggcgtgga

cegeegttgt

dgaagagggg

cttagatgtyg

tgttcatecgyg

tttgtaggta

180

240

253

60

120

180

210

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1204
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<210> SEQ ID NO 164
<211> LENGTH: 1399
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<400> SEQUENCE: 164
tcgaggtcat tcatatgett gagaagagag tcgggatagt ccaaaataaa acaaaggtaa 60
gattacctgyg tcaaaagtga aaacatcagt taaaaggtgg tataaagtaa aatatcggta 120
ataaaaggtg gcccaaagtg aaatttactc ttttctacta ttataaaaat tgaggatgtt 180
tttgtcggta ctttgatacg tcatttttgt atgaattggt ttttaagttt attcgcectttt 240
ggaaatgcat atctgtattt gagtcgggtt ttaagttcgt ttgcttttgt aaatacagag 300
ggatttgtat aagaaatatc tttagaaaaa cccatatgct aatttgacat aatttttgag 360
aaaaatatat attcaggcga attctcacaa tgaacaataa taagattaaa atagctttce 420
ccegttgcag cgcatgggta ttttttctag taaaaataaa agataaactt agactcaaaa 480
catttacaaa aacaacccct aaagttcecta aagcccaaag tgctatccac gatccatage 540
aagcccagece caacccaacc caacccaacce caccccagte cagcecaactyg gacaatagte 600
tccacaccee cccactatca ccgtgagttg tecgcacgea cegcacgtet cgcagcecaaa 660
aaaaaaaaga aagaaaaaaa agaaaaagaa aaaacagcag gtgggtcegyg gtcgtggggg 720
ccggaaacge gaggaggatc gcgagcecage gacgaggecg gcecctceccte cgcttcecaaa 780
gaaacgccee ccatcgccac tatatacata ccccceecte tectcccatce cecccaacce 840
taccaccacc accaccacca cctccaccte ctecccecte getgecggac gacgagcetcee 900
tceceectee cectecgecg cecgcecgegee ggtaaccace cegeccctet cctetttett 960
tcteegtttt tttttecegte teggtcetcecga tetttggect tggtagtttg ggtgggcgag 1020
aggcggette gtgegegece agatcggtge gegggagggyg cgggatcteg cggetgggge 1080
tctegeegge gtggatcegg cccggatcte gcggggaatg gggctctcegg atgtagatcet 1140
gcgatccecgee gttgttgggg gagatgatgg ggggtttaaa atttccgecg tgctaaacaa 1200
gatcaggaag aggggaaaag ggcactatgg tttatatttt tatatatttc tgctgcttceg 1260
tcaggcttag atgtgctaga tectttcettte ttetttttgt gggtagaatt tgaatccctce 1320
agcattgttc atcggtagtt tttcttttca tgatttgtga caaatgcagce ctcgtgcgga 1380
gcttttttgt aggtagaag 1399
<210> SEQ ID NO 165
<211> LENGTH: 2181
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<400> SEQUENCE: 165
gacaacaaca tgcttctcat caacatggag ggaagaggga gggagaaagt gtcgectggt 60
cacctecatt gtcacactag ccactggeca getctceccac accaccaatyg ccaggggcga 120
getttagcac agccaccgct tcacctccac caccgcacta cectagettce geccaacage 180
caccgtcaac gcctectete cgtcaacata agagagagag agaagaggag agtagccatg 240
tggggaggag gaatagtaca tggggcctac cgtttggcaa gttattttgg gttgccaagt 300
taggccaata aggggaggga tttggccatce cggttggaaa ggttattggyg gtagtatctt 360
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tttactagaa ttgtcaaaaa

agaggtgcte ttaggacatc

tttataacca ctaaaactgc

cgaattgagt ttcaatttca

gtcaggtage atggttettt

actaacagtt aggcccaagg

ccaccctece cctectgget

tggccgccga cggagcgggc

cgcccaccaa cccacacgcece

cgagacgtca gtcgetegea

ctggactett acccacccac

agaaaaattc cgatattcca

gecggagtgta aaattgggaa

tccegeteta tagaaagggyg

gegtettegt actcegectet

cecgecgecac cggctageca

ccteegttte tegtagtage

tggttegtte tgtttgatag

ggatctgegt tttgatcagt

tgagacgcta agaatcggga

gaattagtct gtctccctge

tttgtttegyg atagatctga

tataggaatyg gcatgcggat

gttgatggat cttgatattt

atttgttgct tattatgaat

atctgtagta tgtacattge

tatttagaca gattgggcaa

ttetgegtag taatcttttyg

attagaacgce tatctgaaag

gtcttgtett gataaatcct

tgttttgtce tatgcagect

<210> SEQ ID NO 166

<211> LENGTH: 1653
<212> TYPE: DNA

aaaatagttt

aaattccata

cctcaatteg

ctttaacccce

ttattccttt

cccatecgag

ccegetettyg

ggaaaatgac

actgacaatc

gcaaccagtyg

actaaacaaa

aaccagtaca

acttaatcga

aggagtggga

ctecegegece

tccaggtaaa

gegettegat

atctgteggt

ggtagttegt

aatgatgcaa

tgataatctg

tcaatgcttyg

ctggttggat

tactgetgtt

agatctgtaa

tgcgagctaa

ctatttgatg

atctgatctg

getgtattat

gtgataaaaa

g

gagagccatt

aaaacatcag

aagggagttc

tttgaaatct

caaaaagagt

caaacaatag

aatttcaaaa

ggaacaacce

cggteccace

ggcccaccte

acggcatgaa

gttectgace

gggggttaaa

ggtggaaacc
tccteegeey
acaaacaaaa
ctgtgggtgg
ggatctggee
ggatctggeg

tattaggggg

ttccttttty

tttgtteetet

tgccatgatce

cacctagatt

cttaggcaca

gaactatttce

gtctttggta

aagataggtg

gtggattggt

aaattcttaa

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1653)
<223> OTHER INFORMATION: Codon redesigned coding sequence.

<400> SEQUENCE: 166

tggagaggat gttgcctgtt

aaaaattctce tcgatgaaga

aaaacaatta aaatcatgtt

caatggtaaa acatcaaccc

taattacaaa cagaatcaaa

atcatgggcce aggcctgeca

tccaaaaata tcggcacgac

ctcgaattet accccaacta

cttgtgggee cacctacaag

ccagtgageyg gcegggtagat

tattttgcac taaaaccctce

gttggaggag ccaaagtgga

cgcaaaaacg ccgaggcegec

ctaccacacc gcagagaaag

cegetegecyg cegttegtet

acggatctga tgcttccatt

atctgggtga tcectggggty

ttctgtggtt gtcgatgtee

aaatgttttyg gatctggcag

gtttcggatyg gggatccact

gtagatctgg ttagtgtatg

caaattttct acctaggttyg

cgtgctgaaa tgccccttty

tgtactcccyg tttatactta

tgtatggacyg gagtatgtgg

agagcaagca cagaaaaaaa

tcatgetttyg tagtgctegt

ctattatatt cttaaaggtc

tcacctgtga ctcectgtte

ggcgtaattt gttgaaatct

atggaagacg ccaaaaacat aaagaaaggc ccggegecat tcetatectcet agaggatgga

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2181

60
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accgetggag agcaactgca taaggctatg aagagatacyg ccctggttece tggaacaatt 120
gettttacag atgcacatat cgaggtgaac atcacgtacg cggaatactt cgaaatgtcce 180
gtteggttygyg cagaagctat gaaacgatat gggctgaata caaatcacag aatcgtcgta 240
tgcagtgaaa actctcttca attctttatg ccggtgttgg gecgcgttatt tatcggagtt 300
gcagttgege ccgegaacga catttataat gaacgtgaat tgctcaacag tatgaacatt 360
tcgcagecta ccegtagtgtt tgtttccaaa aaggggttge aaaaaatttt gaacgtgcaa 420
aaaaaattac caataatcca gaaaattatt atcatggatt ctaaaacgga ttaccaggga 480
tttcagtcga tgtacacgtt cgtcacatct catctaccte ceggttttaa tgaatacgat 540
tttgtaccag agtcctttga tcgtgacaaa acaattgcac tgataatgaa ttcctctgga 600
tctactgggt tacctaaggg tgtggcectt cegecatagaa ctgectgegt cagattcteg 660
catgccagag atcctatttt tggcaatcaa atcattcegg atactgcgat tttaagtgtt 720
gttccattee atcacggttt tggaatgttt actacactcg gatatttgat atgtggattt 780
cgagtegtet taatgtatag atttgaagaa gagcetgtttt tacgatccct tcaggattac 840
aaaattcaaa gtgcgttgct agtaccaacc ctattttcat tcttegccaa aagcactctg 900
attgacaaat acgatttatc taatttacac gaaattgctt ctgggggege acctettteg 960

aaagaagtcg gggaagcggt tgcaaaacgc ttccatcttce cagggatacg acaaggatat 1020
gggctcactyg agactacatc agctattctg attacacceg agggggatga taaaccgggce 1080
gcggtcggta aagttgttce attttttgaa gcgaaggttg tggatctgga taccgggaaa 1140
acgctgggeg ttaatcagag aggcgaatta tgtgtcagag gacctatgat tatgtccggt 1200
tatgtaaaca atccggaagc gaccaacgcce ttgattgaca aggatggatg gctacattct 1260
ggagacatag cttactggga cgaagacgaa cacttcttca tagttgaccg cttgaagtct 1320
ttaattaaat acaaaggata tcaggtggcc cccgctgaat tggaatcgat attgttacaa 1380
caccccaaca tecttecgacge gggcgtggca ggtcecttececg acgatgacgce cggtgaactt 1440
ccegecgecg ttgttgtttt ggagcacgga aagacgatga cggaaaaaga gatcgtggat 1500
tacgtcgecca gtcaagtaac aaccgcgaaa aagttgcgceg gaggagttgt gtttgtggac 1560
gaagtaccga aaggtcttac cggaaaactc gacgcaagaa aaatcagaga gatcctcata 1620
aaggccaaga agggcggaaa dgtccaaattg taa 1653
<210> SEQ ID NO 167

<211> LENGTH: 936

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(936)

<223> OTHER INFORMATION: Codon redesigned coding sequence.

<400> SEQUENCE: 167

atggctteca aggtgtacga ccccgagcaa cgcaaacgea tgatcactgg gectcagtgg 60
tgggcteget gcaagcaaat gaacgtgetg gactecttea tcaactacta tgattccgag 120
aagcacgccg agaacgccgt gatttttetg catggtaacg ctgectccag ctacctgtgg 180
aggcacgtcg tgcctcacat cgagecegtg gectagatgea tcatcectga tcetgatcegga 240

atgggtaagt ccggcaagag cgggaatgge tcatategec tectggatca ctacaagtac 300
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ctcaccgett ggttecgaget getgaacctt ccaaagaaaa tcatctttgt gggecacgac 360
tggggggett gtctggectt tcactactce tacgagcacce aagacaagat caaggccate 420
gtecatgetyg agagtgtcegt ggacgtgatce gagtcectggg acgagtggec tgacatcgag 480
gaggatatcyg ccctgatcaa gagcgaagag ggcgagaaaa tggtgcttga gaataacttce 540
ttegtegaga ccatgetcce aagcaagatce atgceggaaac tggagcctga ggagtteget 600
gectacctygyg agecattcaa ggagaagggce gaggttagac ggcectaccct ctectggect 660
cgegagatcee ctctegttaa gggaggcaag cecgacgteg tcecagattgt ccgcaactac 720
aacgcctace ttcgggecag cgacgatctg cctaagatgt tcatcgagte cgaccctggg 780
ttetttteca acgctattgt cgagggaget aagaagttece ctaacaccga gttcegtgaag 840
gtgaagggce tccacttcag ccaggaggac gctccagatg aaatgggtaa gtacatcaag 900
agcttegtgg agcgcgtgcet gaagaacgag cagtaa 936

<210> SEQ ID NO 168

<211> LENGTH: 675

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(675)

<223> OTHER INFORMATION: Chimeric transcriptional regulatory expression
element group.

<400> SEQUENCE: 168

ggtccgatgt gagactttte aacaaagggt aatatccgga aacctecteg gattccattg 60
cccagetate tgtcacttta ttgtgaagat agtggaaaag gaaggtgget cctacaaatg 120
ccatcattge gataaaggaa aggccatcgt tgaagatgece tcetgccgaca gtggtcccaa 180
agatggacce ccacccacga ggagcatcgt ggaaaaagaa gacgttccaa ccacgtcette 240
aaagcaagtg gattgatgtg atggtccgat gtgagacttt tcaacaaagyg gtaatatccg 300
gaaacctcect cggattccat tgcccageta tetgtcactt tattgtgaag atagtggaaa 360
aggaaggtgg ctcctacaaa tgccatcatt gegataaagg aaaggccatc gttgaagatg 420
cctetgecga cagtggtece aaagatggac ceccacccac gaggagcatce gtggaaaaag 480
aagacgttce aaccacgtct tcaaagcaag tggattgatg tgatatctece actgacgtaa 540
gggatgacge acaatcccac tatccttcege aagaccctte ctectatataa ggaagttcat 600
ttcatttgga gaggaaccat cttccacaca ctcaagccac actattggag aacacacagg 660
gacaacacac cataa 675

<210> SEQ ID NO 169

<211> LENGTH: 622

<212> TYPE: DNA

<213> ORGANISM: Cauliflower mosaic virus

<400> SEQUENCE: 169

ggtccgattyg agacttttca acaaagggta atatccggaa acctectegyg attccattge 60
ccagctatet gtcactttat tgtgaagata gtggaaaagg aaggtggetce ctacaaatge 120
catcattgceg ataaaggaaa ggccatcgtt gaagatgect ctgecgacag tggtcccaaa 180

gatggaccce cacccacgag gagcatcgtyg gaaaaagaag acgttccaac cacgtcttca 240
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aagcaagtgg attgatgtga tggtccgatt gagactttte aacaaagggt aatatccgga 300
aacctecteg gattecattg cccagetate tgtcacttta ttgtgaagat agtggaaaag 360
gaaggtggct cctacaaatg ccatcattgce gataaaggaa aggccatcgt tgaagatgec 420
tctgecgaca gtggteccaa agatggaccce ccacccacga ggagcatcegt ggaaaaagaa 480
gacgttccaa ccacgtctte aaagcaagtg gattgatgtg atatctccac tgacgtaagg 540
gatgacgcac aatcccacta tctagacgca agacccttce tctatataag gaagttcatt 600
tcatttggag aggacacgct ga 622

<210> SEQ ID NO 170

<211> LENGTH: 1446

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(1446)

<223> OTHER INFORMATION: Chimeric transcriptional regulatory expression
element group.

<400> SEQUENCE: 170

ggtccgattyg agacttttca acaaagggta atatccggaa acctcctegg attccattge 60
ccagctatcet gtcactttat tgtgaagata gtggaaaagg aaggtggctce ctacaaatge 120
catcattgeg ataaaggaaa ggccatcgtt gaagatgect ctgccgacag tggtcccaaa 180
gatggaccee cacccacgag gagcatcgtg gaaaaagaag acgttccaac cacgtcttcea 240
aagcaagtgg attgatgtga tggtccgatt gagactttte aacaaagggt aatatccgga 300
aacctecteg gattecattg cccagetate tgtcacttta ttgtgaagat agtggaaaag 360
gaaggtggct cctacaaatg ccatcattgce gataaaggaa aggccatcgt tgaagatgec 420
tctgecgaca gtggteccaa agatggaccce ccacccacga ggagcatcegt ggaaaaagaa 480
gacgttccaa ccacgtctte aaagcaagtg gattgatgtg atatctccac tgacgtaagg 540
gatgacgcac aatcccacta tccttcgcaa gacccttect ctatataagg aagttcattt 600
catttggaga ggacacgctg acaagctgac tctagcagat ctaccgtcett cggtacgege 660
tcactcegee ctcectgecttt gttactgcecca cgtttcectetg aatgctctet tgtgtggtga 720
ttgctgagag tggtttagct ggatctagaa ttacactctyg aaatcgtgtt ctgectgtge 780
tgattacttg ccgtectttyg tagcagcaaa atatagggac atggtagtac gaaacgaaga 840
tagaacctac acagcaatac gagaaatgtg taatttggtg cttagcggta tttatttaag 900
cacatgttgg tgttataggg cacttggatt cagaagtttg ctgttaattt aggcacaggce 960

ttcatactac atgggtcaat agtataggga ttcatattat aggcgatact ataataattt 1020
gttcgtctge agagcttatt atttgccaaa attagatatt cctattctgt ttttgtttgt 1080
gtgctgttaa attgttaacg cctgaaggaa taaatataaa tgacgaaatt ttgatgttta 1140
tctetgetee tttattgtga ccataagtca agatcagatg cacttgtttt aaatattgtt 1200
gtctgaagaa ataagtactg acagtatttt gatgcattga tctgcttgtt tgttgtaaca 1260
aaatttaaaa ataaagagtt tcctttttgt tgctctectt acctecctgat ggtatctagt 1320
atctaccaac tgacactata ttgcttctct ttacatacgt atcttgcteg atgecttcecte 1380
cctagtgttg accagtgtta ctcacatagt ctttgctcat ttcattgtaa tgcagatacc 1440

aagcgg 1446
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<210> SEQ ID NO 171

<211> LENGTH: 1165

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1).. (1165

<223> OTHER INFORMATION: Chimeric transcriptional regulatory expression
element group.

<400> SEQUENCE: 171

ggtccgatgt gagactttte aacaaagggt aatatccgga aacctecteg gattccattg 60

cccagetate tgtcacttta ttgtgaagat agtggaaaag gaaggtgget cctacaaatg 120

ccatcattge gataaaggaa aggccatcgt tgaagatgece tcetgccgaca gtggtcccaa 180

agatggacce ccacccacga ggagcatcgt ggaaaaagaa gacgttccaa ccacgtcette 240

aaagcaagtg gattgatgtg atggtccgat gtgagacttt tcaacaaagyg gtaatatccg 300

gaaacctcect cggattccat tgcccageta tetgtcactt tattgtgaag atagtggaaa 360

aggaaggtgg ctcctacaaa tgccatcatt gegataaagg aaaggccatc gttgaagatg 420

cctetgecga cagtggtece aaagatggac ceccacccac gaggagcatce gtggaaaaag 480

aagacgttce aaccacgtct tcaaagcaag tggattgatg tgatatctece actgacgtaa 540

gggatgacge acaatcccac tatccttcege aagaccctte ctectatataa ggaagttcat 600

ttcatttgga gaggacacgc tgacaagctg actctagcag atcctctaga accatcttcee 660

acacactcaa gccacactat tggagaacac acagggacaa cacaccataa gatccaaggg 720

aggcctecege cgcegecggt aaccaccceceg ceectcetect ctttetttet cegttttttt 780

ttecegteteg gtetegatet ttggecttgg tagtttgggt gggcgagagyg cggettegtyg 840

cgegeccaga teggtgegeg ggaggggegyg gatctegegg ggaatgggge tceteggatgt 900

agatctgcga tcegeegttyg ttgggggaga tgatgggggg tttaaaattt gegecegtget 960

aaacaagatc aggaagaggg gaaaagggca ctatggttta tatttttata tatttctgcet 1020

gcttegtecag gettagatgt gctagatcett tetttettet ttttgtgggt agaatttgaa 1080

tcectecageca ttgttcateg gtagttttte ttttcatgat ttgtgacaaa tgcagcctceg 1140

tgcggagett ttttgtaggt agaag 1165

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 172

LENGTH: 1751

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

NAME/KEY: misc_feature

LOCATION: (1)..{(1751)

OTHER INFORMATION: Chimeric transcriptional regulatory expression
element group.

SEQUENCE: 172

tcgaggtcat tcatatgett gagaagagag tcgggatagt ccaaaataaa acaaaggtaa 60

gattacctgg tcaaaagtga aaacatcagt taaaaggtgg tataaagtaa aatatcggta 120

ataaaaggtyg gcccaaagtg aaatttacte ttttectacta ttataaaaat tgaggatgtt 180

tttgtcggta ctttgatacg tcatttttgt atgaattggt ttttaagttt attcgcectttt 240
gtcgg g <) g g g9 g <)

ggaaatgcat atctgtattt gagtcgggtt ttaagttcgt ttgcttttgt aaatacagag 300
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ggatttgtat aagaaatatc tttagaaaaa cccatatgct aatttgacat aatttttgag 360
aaaaatatat attcaggcga attagcttag gcctcatcegt tgaagatgcc tctgecgaca 420
gtggtceccaa agatggaccce ccacccacga ggagcatcgt ggaaaaagaa gacgttccaa 480
ccacgtcttc aaagcaagtg gattgatgtg atatctccac tgacgtaagg gatgacgcac 540
aatcccacta tccttegagg cctcatcegtt gaagatgcect ctgccgacag tggtcccaaa 600
gatggaccce cacccacgag gagcatcgtg gaaaaagaag acgttccaac cacgtcttca 660
aagcaagtgg attgatgtga tatctccact gacgtaaggg atgacgcaca atcccactat 720
ccttegaage taattctcac aatgaacaat aataagatta aaatagcttt ccccegttge 780
agcgcatggg tattttttct agtaaaaata aaagataaac ttagactcaa aacatttaca 840
aaaacaaccc ctaaagttcc taaagcccaa agtgctatcce acgatccata gcaagcccag 900
cccaacccaa cccaacccaa cccaccccag tccagccaac tggacaatag tctecacacce 960

cceccactat caccgtgagt tgtccgecacg caccgcacgt ctegcagceca aaaaaaaaaa 1020
gaaagaaaaa aaagaaaaag aaaaaacagc aggtgggtcc gggtcegtggg ggccggaaac 1080
gcgaggagga tcgecgagcca gcgacgagge cggcecctece tecgcetteca aagaaacgec 1140
ccecategece actatataca taccccccce tcetectecca tecccccaac cctaccacca 1200
ccaccaccac cacctccacce tectceecee tegetgeegyg acgacgaget ccteccccect 1260
cceectecge cgcecgecgeg ccggtaacca cceegecect ctectettte ttteteegtt 1320
ttttttteeg tecteggtete gatcectttgge cttggtagtt tgggtgggeg agaggcggct 1380
tegtgegege ccagatcggt gegcegggagg ggcgggatet cgeggetggyg getcetegecyg 1440
gcgtggatcee ggcccggate tcgeggggaa tggggctcte ggatgtagat ctgcgatcecg 1500
ccgttgttgg gggagatgat ggggggttta aaatttccge cgtgctaaac aagatcagga 1560
agaggggaaa agggcactat ggtttatatt tttatatatt tctgctgctt cgtcaggcett 1620
agatgtgcta gatctttett tettettttt gtgggtagaa tttgaatccce tcagcattgt 1680
tcatcggtag tttttctttt catgatttgt gacaaatgca gecctecgtgcg gagetttttt 1740
gtaggtagaa g 1751
<210> SEQ ID NO 173

<211> LENGTH: 1101

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1).. (1101

<223> OTHER INFORMATION: Chimeric transcriptional regulatory expression

element group.

<400> SEQUENCE: 173

ggtccgattyg agacttttca acaaagggta atatccggaa acctectegyg attccattge 60
ccagctatet gtcactttat tgtgaagata gtggaaaagg aaggtggetce ctacaaatge 120
catcattgceg ataaaggaaa ggccatcgtt gaagatgect ctgecgacag tggtcccaaa 180
gatggaccce cacccacgag gagcatcgtyg gaaaaagaag acgttccaac cacgtcttca 240
aagcaagtgg attgatgtga tggtccgatt gagacttttce aacaaagggt aatatccgga 300

aacctecteg gattecattg cccagcetate tgtcacttta ttgtgaagat agtggaaaag 360
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gaaggtggct cctacaaatg ccatcattgce gataaaggaa aggccatcgt tgaagatgec 420
tctgecgaca gtggteccaa agatggaccce ccacccacga ggagcatcegt ggaaaaagaa 480
gacgttccaa ccacgtctte aaagcaagtg gattgatgtg atatctccac tgacgtaagg 540
gatgacgcac aatcccacta tccttcgcaa gacccttect ctatataagg aagttcattt 600
catttggaga ggacacgctg accgccgecg ceggtaacca ccececgecect ctectettte 660
tttcteegtt ttttttteeg tetecggtcecte gatcectttgge cttggtagtt tgggtgggeg 720

agaggcggcet tegtgegege ccagateggt gegegggagg ggcgggatcet cgeggetggg 780

getetegeeyg gegtggatee ggcccggate tegeggggaa tggggetcete ggatgtagat 840
ctgcgateeg cegttgttgg gggagatgat ggggggttta aaatttcege cgtgctaaac 900
aagatcagga agaggggaaa agggcactat ggtttatatt tttatatatt tctgetgett 960

cgtcaggctt agatgtgcta gatctttctt tcettettttt gtgggtagaa tttgaatccce 1020
tcagcattgt tcatcggtag tttttcetttt catgatttgt gacaaatgca gecctcegtgeg 1080
gagctttttt gtaggtagaa g 1101
<210> SEQ ID NO 174

<211> LENGTH: 200

<212> TYPE: DNA

<213> ORGANISM: Cauliflower mosaic virus

<400> SEQUENCE: 174

aaatcaccag tctctctecta caaatctatce tetcectctatt tttectcecaga ataatgtgtg 60
agtagttcce agataaggga attagggttc ttatagggtt tegetcatgt gttgagcata 120
taagaaaccc ttagtatgta tttgtatttg taaaatactt ctatcaataa aatttctaat 180
tcctaaaacce aaaatccagt 200

<210> SEQ ID NO 175

<211> LENGTH: 300

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<400> SEQUENCE: 175

attaatcgat ccteccgatcce cttaattacce ataccattac accatgcatc aatatccata 60
tatatataaa ccctttcgca cgtacttata ctatgttttg tcatacatat atatgtgtcg 120
aacgatcgat ctatcactga tatgatatga ttgatccatc agectgatct ctgtatcttg 180
ttatttgtat accgtcaaat aaaagtttct tccacttgtg ttaataatta gctactctca 240
tctcatgaac cctatatata actagtttaa tttgctgtca attgaacatyg atgatcgatg 300

<210> SEQ ID NO 176

<211> LENGTH: 623

<212> TYPE: DNA

<213> ORGANISM: Cauliflower mosaic virus

<400> SEQUENCE: 176

ggtccgatgt gagacttttc aacaaagggt aatatccgga aacctecteg gattecattg 60
cccagetate tgtcacttta ttgtgaagat agtggaaaag gaaggtgget cctacaaatg 120
ccatcattge gataaaggaa aggccategt tgaagatgec tetgecgaca gtggtcccaa 180

agatggaccce ccacccacga ggagcategt ggaaaaagaa gacgttccaa ccacgtctte 240
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aaagcaagtg gattgatgtg atggtccgat gtgagacttt tcaacaaagyg gtaatatccg 300
gaaacctcect cggattccat tgcccageta tetgtcactt tattgtgaag atagtggaaa 360
aggaaggtgg ctcctacaaa tgccatcatt gegataaagg aaaggccatc gttgaagatg 420
cctetgecga cagtggtece aaagatggac ceccacccac gaggagcatce gtggaaaaag 480
aagacgttce aaccacgtct tcaaagcaag tggattgatg tgatatctece actgacgtaa 540
gggatgacge acaatcccac tatccttcege aagaccctte ctectatataa ggaagttcat 600
ttcatttgga gaggacacgc tga 623
<210> SEQ ID NO 177
<211> LENGTH: 8
<212> TYPE: DNA
<213> ORGANISM: Cauliflower mosaic virus
<400> SEQUENCE: 177
acacgctg 8
<210> SEQ ID NO 178
<211> LENGTH: 804
<212> TYPE: DNA
<213> ORGANISM: Zea mays
<400> SEQUENCE: 178
accgtetteg gtacgegete actccgecct ctgectttgt tactgccacyg tttetctgaa 60
tgctetettyg tgtggtgatt gectgagagtg gtttagetgg atctagaatt acactctgaa 120
atcgtgttet gectgtgetg attacttgec gtectttgta gcagcaaaat atagggacat 180
ggtagtacga aacgaagata gaacctacac agcaatacga gaaatgtgta atttggtget 240
tagcggtatt tatttaagca catgttggtg ttatagggca cttggattca gaagtttgcet 300
gttaatttag gcacaggctt catactacat gggtcaatag tatagggatt catattatag 360
gcgatactat aataatttgt tcgtctgcag agcttattat ttgccaaaat tagatattcce 420
tattctgttt ttgtttgtgt gctgttaaat tgttaacgcce tgaaggaata aatataaatg 480
acgaaatttt gatgtttatc tctgctectt tattgtgacce ataagtcaag atcagatgca 540
cttgttttaa atattgttgt ctgaagaaat aagtactgac agtattttga tgcattgatc 600
tgcttgtttg ttgtaacaaa atttaaaaat aaagagtttc ctttttgttg ctctccttac 660
ctcctgatgg tatctagtat ctaccaactg acactatatt gecttcectcttt acatacgtat 720
cttgctcegat gecttcteece tagtgttgac cagtgttact cacatagtcect ttgctcattt 780
cattgtaatg cagataccaa gcgg 804
<210> SEQ ID NO 179
<211> LENGTH: 1396
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<400> SEQUENCE: 179
tcgaggtcat tcatatgett gagaagagag tcgggatagt ccaaaataaa acaaaggtaa 60
gattacctgyg tcaaaagtga aaacatcagt taaaaggtgg tataaagtaa aatatcggta 120
ataaaaggtg gcccaaagtg aaatttactc ttttctacta ttataaaaat tgaggatgtt 180

tttgtcggta ctttgatacg tcatttttgt atgaattggt ttttaagttt attcgcectttt 240
gtcgg g <) g g g9 g <)
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ggaaatgcat atctgtattt gagtcgggtt ttaagttcgt ttgcttttgt aaatacagag 300
ggatttgtat aagaaatatc tttagaaaaa cccatatgct aatttgacat aatttttgag 360
aaaaatatat attcaggcga attctcacaa tgaacaataa taagattaaa atagctttce 420
ccegttgcag cgcatgggta ttttttctag taaaaataaa agataaactt agactcaaaa 480
catttacaaa aacaacccct aaagttcecta aagcccaaag tgctatccac gatccatage 540
aagcccagece caacccaacc caacccagece caccccagte cagecaactyg gacaatagte 600
tccacaccee cccactatca ccgtgagttg tecgcacgea cegcacgtet cgcagcecaaa 660
aaaaaaaaga aagaaaaaaa agaaaaagaa aaaacagcag gtgggtcegyg gtcgtggggg 720
ccggaaacge gaggaggatc gcgagcecage gacgaggecg gcecctceccte cgcttcecaaa 780
gaaacgccee ccatcgccac tatatacata ccccceecte tectcccatce cecccaacce 840
taccaccacc accaccacca cctccaccte ctecccecte getgecggac gacgagcetcee 900
tceceectee cectecgecg cecgcecgegee ggtaaccace cegeccctet cctetttett 960

tcteegtttt tttttecegte teggtcetcecga tetttggect tggtagtttg ggtgggcgag 1020
aggcggcttce gtgccgcecca gatcggtgceg cgggaggggce gggatctcecge ggctggetcet 1080
cgecceceegtyg gatcecggecee ggatctegeg gggaatgggg ctcectecggatg tagatcectgeg 1140
atccgeegtt gttggggecg atgatggggce ccttaaaatt tccgccgtge taaacaagat 1200
caggaagagg ggaaaagggc actatggttt atatttttat atatttctgce tgcttcecgtca 1260
ggcttagatg tgctagatct ttectttette tttttgtggg tagaatttaa tccctcagea 1320
ttgttcatcg gtagttttte ttttcatgat tcgtgacaaa tgcagccteg tgcggacgtt 1380
tttttgtagg tagaag 1396
<210> SEQ ID NO 180

<211> LENGTH: 2625

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 180

actgcegega cacgectcac tggegggagg getcegageg ctetceteece ggeggecgge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcet tttatattat agectgtggac ccgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660
ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacac gtaactggec ctgtaactac tcegtteggece 780

atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840
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gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag catcggaaca ctggtgattg 1080
gtggagcegyg cagtatgcege cccagcacgg ccgaggtggt ggtggecegt ggecctgetg 1140
tctgecgegge tcgggacaac ttgaaactgg gccaccgect cgtcegcaact cgcaaccegt 1200
tggcggaaga aaggaatggc tcgtaggggce ccgggtagaa tcgaagaatg ttgcgetggg 1260
cttcgattca cataacatgg gcctgaagct ctaaaacgac ggcccggteg ccgcgcgatg 1320
gaaagagacc ggatcctcect cgtgaattct ggaaggccac acgagagcga cccaccaccg 1380
acgcggagga gtcegtgegtg gtccaacacg gecggeggge tgggctgega ccttaaccag 1440
caaggcacgce cacgacccgce cccgcececteg aggcataaat accctcccat cccegttgecg 1500
caagactcag atcagattcc gatccccagt tcttceccccaa tcaccttgtg gtectetegtg 1560
tegeggttee cagggacgcece tcecggetegt cgetcgacag cgatctceege cccagcaagg 1620
tatagattca gttccttget ccgatcccaa tctggttgag atgttgctee gatgcgactt 1680
gattatgtca tatatctgcg gtttgcaccg atctgaagcec tagggtttct cgagcgaccce 1740
agttatttgc aatttgcgat ttgctcegttt gttgcgcage gtagtttatg tttggagtaa 1800
tcgaggattt gtatgcggeg tceggcgctac ctgcttaatc acgccatgtg acgcggttac 1860
ttgcagaggc tgggttctgt tatgtcgtga tctaagaatc tagattaggce tcagtcgttce 1920
ttgctgtcga ctagtttgtt ttgatatcca tgtagtacaa gttacttaaa atttaggtcc 1980
aatatatttt gcatgctttt ggcctgttat tcttgccaac aagttgtcct ggtaaaaagt 2040
agatgtgaaa gtcacgtatt gggacaaatt gatggtttag tgctatagtt ctatagttct 2100
gtgatacatc tatctgattt tttttggtct attggtgcct aacttatctg aaaatcatgg 2160
aacatgaggc tagtttgatc atggtttagt tcattgtgat taataatgta tgatttagta 2220
gctattttgg tgatcgtgte attttatttg tgaatggaat cattgtatgt aaatgaagcet 2280
agttcagggg ttacgatgta gctggctttg tattctaaag gctgctatta ttcatccatce 2340
gatttcacct atatgtaatc cagagctttt gatgtgaaat ttgtctgatc cttcactagg 2400
aaggacagaa cattgttaat attttggcac atctgtctta ttctcatcct ttgtttgaac 2460
atgttagcct gttcaaacag atactgttgt aatgtcctag ttatataggt acatatgtgt 2520
tctctattga gtttatggac ttttgtgtgt gaagttatat ttcattttgce tcaaaactca 2580
tgtttgcaag ctttctgaca ttattctatt gttctgaaac aggtg 2625
<210> SEQ ID NO 181

<211> LENGTH: 2008

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 181

gtegtgecee tcetctagaga taaagagcat tgcatgtcta aagtataaaa aattaccaca 60
tatttttttg tcacacttat ttgaagtgta gtttatctat ctctatacat atatttaaac 120
ttcactctac aaataatata gtctataata ctaaaataat attagtgttt tagaggatca 180

tataaataaa ctgctagaca tggtctaaag gataattgaa tattttgaca atctacagtt 240
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ttatcttttt agtgtgcatg tgatctctct gttttttttg caaatagctt gacctatata 300
atacttcatc cattttatta gtacatccat ttaggattta gggttgatgg tttctataga 360
ctaattttta gtacatccat tttattcttt ttagtctcta aattttttaa aactaaaact 420
ctattttagt tttttattta ataatttaga tataaaatga aataaaataa attgactaca 480
aataaaacaa atacccttta agaaataaaa aaactaagca aacatttttce ttgtttcgag 540
tagataatga caggctgttc aacgccgteg acgagtctaa cggacaccaa ccagcgaacce 600
agcagegteg cgtegggeca agcgaagcag acggcacgge atctetgtag ctgectetgg 660
accceteteg agagttcecge tccacegttg gacttgetece getgtceggea tcecagaaatt 720
gegtggegga geggcagacg tgaggeggca cggcaggegg cctcettecte ctetcacgge 780
accggcaget acgggggatt ccttteccac cgetectteg ctttecctte ctegeccgee 840
gtaataaata gacaccccct ccacacccte tttececaac ctegtgtteg tteggagege 900
acacacacgc aaccagatct cccccaaatce cagecgtegg cacctccget tcaaggtacg 960

ccgctcatcece tecceccceee ccectetetecta ccttetetag atcggegate cggtecatgg 1020
ttagggcccg gtagttctac ttectgttcat gtttgtgtta gagcaaacat gttcatgttce 1080
atgtttgtga tgatgtggtc tggttgggcg gtcegttctag atcggagtag gatactgttt 1140
caagctacct ggtggattta ttaattttgt atctgtatgt gtgtgccata catcttcata 1200
gttacgagtt taagatgatg gatggaaata tcgatctagg ataggtatac atgttgatgce 1260
gggttttact gatgcatata cagagatgct ttttttcteg cttggttgtg atgatatggt 1320
ctggttgggce ggtcgttcta gatcggagta gaatactgtt tcaaactacc tggtggattt 1380
attaaaggat aaagggtcgt tctagatcgg agtagaatac tgtttcaaac tacctggtgg 1440
atttattaaa ggatctgtat gtatgtgcct acatcttcat agttacgagt ttaagatgat 1500
ggatggaaat atcgatctag gataggtata catgttgatg cgggttttac tgatgcatat 1560
acagagatgc tttttttege ttggttgtga tgatgtggtc tggttgggceg gtecgttcectag 1620
atcggagtag aatactgttt caaactacct ggtggattta ttaattttgt atctttatgt 1680
gtgtgccata catcttcata gttacgagtt taagatgatg gatggaaata ttgatctagg 1740
ataggtatac atgttgatgt gggttttact gatgcatata catgatggca tatgcggcat 1800
ctattcatat gctctaacct tgagtaccta tctattataa taaacaagta tgttttataa 1860
ttattttgat cttgatatac ttggatgatg gcatatgcag cagctatatg tggatttttt 1920
agccctgect tcatacgcta tttatttgcet tggtactgtt tecttttgtece gatgctcacce 1980
ctgttgttgg gtgatacttc tgcagcgg 2008
<210> SEQ ID NO 182

<211> LENGTH: 1053

<212> TYPE: DNA

<213> ORGANISM: Zea mays subsp. Mexicana

<400> SEQUENCE: 182

gtacgceget catcctecce cececcectet ctetacctte tetagategg cgatceggte 60
catggttagg gcccggtagt tctacttetg ttecatgtttg tgttagagca aacatgttca 120
tgttcatgtt tgtgatgatg tggtctggtt gggeggtegt tetagategg agtaggatac 180

tgtttcaagc tacctggtgg atttattaat tttgtatctg tatgtgtgtg ccatacatct 240
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tcatagttac gagtttaaga tgatggatgg aaatatcgat ctaggatagg tatacatgtt 300
gatgcgggtt ttactgatgc atatacagag atgctttttt tcectecgcettgg ttgtgatgat 360
atggtctggt tgggeggtceg ttctagatceg gagtagaata ctgtttcaaa ctacctggtg 420
gatttattaa aggataaagg gtcgttctag atcggagtag aatactgttt caaactacct 480
ggtggattta ttaaaggatc tgtatgtatg tgcctacatc ttcatagtta cgagtttaag 540
atgatggatg gaaatatcga tctaggatag gtatacatgt tgatgcgggt tttactgatg 600
catatacaga gatgcttttt ttcgettggt tgtgatgatg tggtctggtt gggcggtegt 660
tctagatcgg agtagaatac tgtttcaaac tacctggtgg atttattaat tttgtatctt 720
tatgtgtgtg ccatacatct tcatagttac gagtttaaga tgatggatgg aaatattgat 780
ctaggatagg tatacatgtt gatgtgggtt ttactgatge atatacatga tggcatatge 840
ggcatctatt catatgctct aaccttgagt acctatctat tataataaac aagtatgttt 900
tataattatt ttgatcttga tatacttgga tgatggcata tgcagcagct atatgtggat 960

tttttagcce tgccttcata cgctatttat ttgcttggta ctgtttcecttt tgtccgatgce 1020
tcaccectgtt gttgggtgat acttctgcag cgg 1053
<210> SEQ ID NO 183

<211> LENGTH: 2625

<212> TYPE: DNA

<213> ORGANISM: Setaria italica

<400> SEQUENCE: 183

actgcegega cacgectcac tggegggagg getcegageg ctetceteece ggeggecgge 60

ggagcagcga tctggattgg agagaataga ggaaagagag ggaaaaggag agagatageg 120

caaagagctyg aaaagataag gttgtgeggg ctgtggtgat tagaggacca ctaatcccte 180
catctectaa tgacgeggtg cccaagacca gtgccgegge acaccagegt ctaagtgaac 240
ttecegetaac cttecggtca ttgcgectga aagatgtcat gtggcgagge cccectcetca 300
gtagattgcce aactgcctac cgtgecactce ttccatgcat gattgcteccce gtcectatcceeg 360
tttctcacaa cagatagaca acagtaagca tcactaaagce aagcatgtgt agaaccttaa 420
aaaaaggctt atactaccag tatactatca accagcatge cgtttttgaa gtatccagga 480
ttagaagctt ctactgcgcet tttatattat agectgtggac ccgtggtaac ctttctettt 540
tggcgettge ttaatctegg cecgtgetggt cecatgcettag gcactaggca gagatagage 600

cgggggtgaa tggggctaaa getcagetge tcgaggggece gtgggetggt ttecactage 660

ctacagctgt gecacgtgeg gecgegcaag ccgaagcaag cacgctgage cgttggacag 720
cttgtcataa tgccattacg tggattacac gtaactggec ctgtaactac tcegtteggece 780
atcatcaaac gacgacgtcce gctaggegac gacacgggta atgcacgcag ccacccaggce 840

gegegegeta geggagcacyg gtcaggtgac acgggegteg tgacgcettece gagttgaagyg 900
ggttaacgcce agaaacagtg tttggccagg gtatgaacat aacaaaaaat attcacacga 960
aagaatggaa gtatggagct gctactgtgt aaatgccaag caggaaactc acgcccgcta 1020
acatccaacg gccaacagct cgacgtgecg gtcagcagag catcggaaca ctggtgattg 1080
gtggagcegyg cagtatgcege cccagcacgg ccgaggtggt ggtggecegt ggecctgetg 1140

tctgecgegge tcgggacaac ttgaaactgg gccaccgect cgtcegcaact cgcaaccegt 1200
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-continued
tggcggaaga aaggaatggc tcgtaggggce ccgggtagaa tcgaagaatg ttgcgetggg 1260
cttcgattca cataacatgg gcctgaagct ctaaaacgac ggcccggteg ccgcgcgatg 1320
gaaagagacc ggatcctcect cgtgaattct ggaaggccac acgagagcga cccaccaccg 1380
acgcggagga gtcegtgegtg gtccaacacg gecggeggge tgggctgega ccttaaccag 1440
caaggcacgce cacgacccgce cccgcececteg aggcataaat accctcccat cccegttgecg 1500
caagactcag atcagattcc gatccccagt tcttceccccaa tcaccttgtg gtectetegtg 1560
tegeggttee cagggacgcece tcecggetegt cgetcgacag cgatctceege cccagcaagg 1620
tatagattca gttccttget ccgatcccaa tctggttgag atgttgctee gatgcgactt 1680
gattatgtca tatatctgcg gtttgcaccg atctgaagcec tagggtttct cgagcgaccce 1740
agttatttgc aatttgcgat ttgctcegttt gttgcgcage gtagtttatg tttggagtaa 1800
tcgaggattt gtatgcggeg tceggcgctac ctgcttaatc acgccatgtg acgcggttac 1860
ttgcagaggc tgggttctgt tatgtcgtga tctaagaatc tagattaggce tcagtcgttce 1920
ttgctgtcga ctagtttgtt ttgatatcca tgtagtacaa gttacttaaa atttaggtcc 1980
aatatatttt gcatgctttt ggcctgttat tcttgccaac aagttgtcct ggtaaaaagt 2040
agatgtgaaa gtcacgtatt gggacaaatt gatggtttag tgctatagtt ctatagttct 2100
gtgatacatc tatctgattt tttttggtct attggtgcct aacttatctg aaaatcatgg 2160
aacatgaggc tagtttgatc atggtttagt tcattgtgat taataatgta tgatttagta 2220
gctattttgg tgatcgtgte attttatttg tgaatggaat cattgtatgt aaatgaagcet 2280
agttcagggg ttacgatgta gctggctttg tattctaaag gctgctatta ttcatccatce 2340
gatttcacct atatgtaatc cagagctttt gatgtgaaat ttgtctgatc cttcactagg 2400
aaggacagaa cattgttaat attttggcac atctgtctta ttctcatcct ttgtttgaac 2460
atgttagcct gttcaaacag atactgttgt aatgtcctag ttatataggt acatatgtgt 2520
tctctattga gtttatggac ttttgtgtgt gaagttatat ttcattttgce tcaaaactca 2580
tgtttgcaag ctttctgaca ttattctatt gttctgaaac aggtg 2625

What is claimed is:
1. A DNA molecule comprising a DNA sequence selected
from the group consisting of:
a) a sequence with at least 85 percent sequence identity to
any of SEQ ID NOs: 1-158 and 180-183;
b) a sequence comprising any of SEQ ID NOs: 1-158 and
180-183; and
¢) a fragment of any of SEQ ID NOs: 1-158 and 180-183,
wherein the fragment has gene-regulatory activity;
wherein said sequence is operably linked to a heterologous
transcribable polynucleotide molecule.
2. The DNA molecule of claim 1, wherein said sequence
has atleast 90 percent sequence identity to the DNA sequence
of any of SEQ ID NOs: 1-158 and 180-183.
3. The DNA molecule of claim 1, wherein said sequence
has atleast 95 percent sequence identity to the DNA sequence
of any of SEQ ID NOs: 1-158 and 180-183.
4. The DNA molecule of claim 1, wherein the DNA
sequence comprises gene regulatory activity.
5. The DNA molecule of claim 1, wherein the heterologous
transcribable polynucleotide molecule comprises a gene of
agronomic interest.

6. The DNA molecule of claim 5, wherein the gene of
agronomic interest confers herbicide tolerance in plants.
7. The DNA molecule of claim 5, wherein the gene of
agronomic interest confers pest resistance in plants.
8. A transgenic plant cell comprising a heterologous DNA
molecule comprising a sequence selected from the group
consisting of:
a) a sequence with at least 85 percent sequence identity to
any of SEQ ID NOs: 1-158 and 180-183;

b) a sequence comprising any of SEQ ID NOs: 1-158 and
180-183; and

¢) a fragment of any of SEQ ID NOs: 1-158 and 180-183,
wherein the fragment has gene-regulatory activity;

wherein said sequence is operably linked to a heterologous
transcribable polynucleotide molecule.

9. The transgenic plant cell of claim 8, wherein said trans-
genic plant cell is a monocotyledonous plant cell.

10. The transgenic plant cell of claim 8, wherein said
transgenic plant cell is a dicotyledonous plant cell.

11. A transgenic plant, or part thereof, comprising the DNA
molecule of claim 1.



US 2012/0246763 Al

12. A progeny plant of the transgenic plant of claim 11, or
a part thereof, wherein the progeny plant or part thereof
comprises said DNA molecule.

13. A transgenic seed, wherein the seed comprises the
DNA molecule of claim 1.

14. A method of producing a commodity product compris-
ing obtaining a transgenic plant or part thereof according to
claim 11 and producing the commodity product therefrom.

15. The method of claim 14, wherein the commodity prod-
uct is protein concentrate, protein isolate, grain, starch, seeds,
meal, flour, biomass, or seed oil.

Sep. 27,2012

16. A commodity product comprising the DNA molecule
of claim 1.

17. The commodity product of claim 16, wherein the com-
modity product is protein concentrate, protein isolate, grain,
starch, seeds, meal, flour, biomass, or seed oil.

18. A method of expressing a transcribable polynucleotide
molecule comprising obtaining a transgenic plant according
to claim 11 and cultivating plant, wherein the transcribable
polynucleotide is expressed.
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