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CaMV 35S promoter enhancer domains 

A1 

-343 -301 -208 -15S -108 -90 -46 -8 

4xB3 four tandem copies of B3 domain (-208 to -155) 
4xAS-1 four tandem copies of the activation sequence (-83 to -62) 

(III) 2xB1-B2 two tandem copies of B1-B2 domain (-148 to -90) 
H 2x Al-B3 two tandem copies of Al-B3 domain (-208 to -46) 

2xB1-B5 two tandem copies of B1-B5 domain (-343 to -90) 

Figure 1 
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CHMERIC PROMOTERS COMPRISINGA 
RCE ACTN 1 PROMOTER AND 35S 
ENHANCERS FOR USE IN PLANTS 

This application is a divisional of U.S. application Ser. 5 
No. 12/876,071 filed Sep. 3, 2010, now U.S. Pat. No. 
8.436,161, which is a divisional of U.S. application Ser. No. 
12/023,350 filed Jan. 31, 2008, now U.S. Pat. No. 7,838,652, 
which is a continuation of U.S. application Ser. No. 11/038, 
981 filed Jan. 20, 2005, now U.S. Pat. No. 7,371,848, which 
claims the benefit of U.S. application 60/537,793 filed Jan. 
20, 2004, each of the disclosures of which are incorporated 
herein by reference in their entirety. 

10 

INCORPORATION OF SEQUENCE LISTING 15 

Two copies of the sequence listing (Seq. Listing Copy 1 
and Seq. Listing Copy 2) and a computer-readable form of 
the sequence listing, all on CD-ROMs, each containing the 20 
file named pa 01117.rpt, which is 61,440 bytes (measured in 
MS-DOS) and was created on Jan. 18, 2005 all of which are 
incorporated herein by reference. 

FIELD OF THE INVENTION 25 

The invention relates to the field of plant molecular 
biology and plant genetic engineering and polynucleotide 
molecules useful for modulating gene expression in plants. 

30 

BACKGROUND 

One of the goals of plant genetic engineering is to produce 
plants with agronomically desirable characteristics or traits. 
The proper expression of a desirable transgene in a trans- 35 
genic plant is one way to achieve this goal. Promoters are 
non-coding polynucleotide molecules which play an integral 
role in the overall expression of genes in living cells. 
Isolated promoters that function in plants are useful for 
modifying plant phenotypes through the methods of genetic 
engineering. 
Many constitutive promoters are available and are useful 

for providing good overall gene expression. For example, 
constitutive promoters such as P-FMV, the promoter from 
the S transcript of the Figwort mosaic virus, (U.S. Pat. No. 
6,051,753); P-CaMV 35S, the promoter from the 35S RNA 
transcript of the Cauliflower mosaic virus, (U.S. Pat. No. 
5.530,196); P-Rice Actin 1, the promoter from the actin 1 
gene of Oryza sativa, (U.S. Pat. No. 5,641,876); and P-NOS, 50 
the promoter from the nopaline synthase gene of Agrobac 
terium tumefaciens are known to provide some level of gene 
expression in most or all of the tissues of a plant during most 
or all of the plants lifespan. Alternately, many promoters are 
available with more specific expression patterns such as 55 
tissue specificity, temporal specificity, or developmental 
specificity. These promoters are useful for the targeted 
expression of a transgene in plants. 

Optimal expression of a transgene is useful for producing 
plants with agronomically desirable characteristics or traits. 60 
Such optimal expression often requires a promoter having a 
specific expression pattern which may not be readily avail 
able in known promoters. One example of Such a specific 
expression pattern is a high level of transgene expression in 
both vegetative and reproductive tissues. The present inven- 65 
tion solves this problem by producing novel chimeric pro 
moters containing elements from known promoters. These 

40 

45 

2 
novel chimeric promoters can then be tested in plants to 
determine whether the desired expression pattern is indeed 
achieved. 

SUMMARY 

In one embodiment the invention provides novel chimeric 
promoters provided as SEQ ID NO: 9-35 comprising a 
caulimovirus promoter enhancer fused with a plant actin 
gene promoter and useful for modulating gene expression in 
plants. In another embodiment the invention provides con 
structs comprising the novel chimeric promoter and useful 
for modulating gene expression in plants. In another 
embodiment the invention provides a transgenic plant com 
prising the novel chimeric promoter and the seed of the 
transgenic plant. In another embodiment the invention pro 
vides a method of inhibiting weed growth in a field of 
transgenic glyphosate tolerant crop plants comprising plant 
ing the transgenic plants transformed with an expression 
cassette comprising the novel chimeric promoter operably 
linked to a DNA molecule encoding a glyphosate tolerance 
gene and applying glyphosate to the field at an application 
rate that inhibits the growth of weeds. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 represents a section of the CaMV 35S promoter 
with enhancer domains marked. Also diagrammatically rep 
resented are five enhancer domains constructed for use in 
creating chimeric actin promoters. 

FIG. 2 represents the native rice actin 1 promoter and 
novel chimeric promoters made by fusing the rice actin 1 
promoter and selected CaMV 35S promoter enhancer 
domains. 
FIG.3 represents the native Arabidopsis actin 1 promoter 

and novel chimeric promoters made by fusing the Arabi 
dopsis actin 1 promoter and selected CaMV 35S promoter 
enhancer domains. 

DETAILED DESCRIPTION 

The following definitions and methods are provided to 
better define the present invention and to guide those of 
ordinary skill in the art in the practice of the present 
invention. Unless otherwise noted, terms are to be under 
stood according to conventional usage by those of ordinary 
skill in the relevant art. 
The invention disclosed herein provides novel combina 

tions of polynucleotide molecules for use in constructing 
novel chimeric promoters. The design, construction, and use 
of chimeric or hybrid promoters comprising one or more of 
the enhancer domains of a caulimovirus 35S promoter and 
a plant actin gene promoter is one object of this invention. 
The novel chimeric promoter sequences thereof of SEQ ID 
NO: 9-35, are capable of transcribing operably linked DNA 
sequences in multiple tissues and therefore can selectively 
regulate expression of transgenes in multiple tissues. 
As used herein, the term “polynucleotide molecule” refers 

to the single- or double-stranded DNA or RNA of genomic 
or synthetic origin, i.e., a polymer of deoxyribonucleotide or 
ribonucleotide bases, respectively, read from the 5' (up 
stream) end to the 3' (downstream) end. 
As used herein, the term “polynucleotide sequence” refers 

to the sequence of a polynucleotide molecule. The nomen 
clature for DNA bases as set forth at 37 CFRS1.822 is used. 
As used herein, the term “gene regulatory activity” refers 

to the ability to affect transcription or translation of an 
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operably linked transcribable polynucleotide molecule. An 
isolated polynucleotide molecule having gene regulatory 
activity may provide temporal or spatial expression or 
modulate levels and rates of expression of the operably 
linked transcribable polynucleotide molecule. An isolated 
polynucleotide molecule having gene regulatory activity 
may comprise a promoter, intron, leader, or 3' transcription 
termination region. 
As used herein, the term “gene expression” refers to the 

transcription of a DNA molecule into a transcribed RNA 
molecule. Gene expression may be described as related to 
temporal, spatial, developmental, or morphological qualities 
as well as quantitative or qualitative indications. 
As used herein, the term “regulatory element” refers to a 

polynucleotide molecule that may affect the transcription or 
translation of an operably linked transcribable polynucle 
otide molecule. Regulatory elements such as promoters, 
leaders, introns, and transcription termination regions are 
non-coding polynucleotide molecules having gene regula 
tory activity which play an integral part in the overall 
expression of genes in living cells. Isolated regulatory 
elements that function in plants are therefore useful for 
modifying plant phenotypes through the methods of genetic 
engineering. 
As used herein, the term “promoter” refers to a polynucle 

otide molecule that is involved in recognition and binding of 
RNA polymerase II and other proteins (trans-acting tran 
Scription factors) to initiate transcription. A plant promoter 
is a native or non-native promoter that is functional in plant 
cells. A promoter can be used as a 5' regulatory element for 
modulating expression of an operably linked transcribable 
polynucleotide molecule. Promoters may be defined by their 
temporal, spatial, or developmental expression pattern. 
As used herein, the term "enhancer domain refers to a 

cis-acting transcriptional regulatory element, a.k.a. cis-ele 
ment, which confers an aspect of the overall control of gene 
expression. An enhancer domain may function to bind 
transcription factors, trans-acting protein factors that regu 
late transcription. Some enhancer domains bind more than 
one transcription factor, and transcription factors may inter 
act with different affinities with more than one enhancer 
domain. Enhancer domains 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 I footprinting, 
methylation interference, electrophoresis mobility-shift 
assays, in vivo genomic footprinting by ligation-mediated 
PCR, and other conventional assays; or by DNA sequence 
similarity analysis with known cis-element motifs by con 
ventional DNA sequence comparison methods. The fine 
structure of an enhancer domain can be further studied by 
mutagenesis (or Substitution) of one or more nucleotides or 
by other conventional methods. Enhancer domains can be 
obtained by chemical synthesis or by isolation from pro 
moters that include Such elements, and they can be synthe 
sized with additional flanking nucleotides that contain useful 
restriction enzyme sites to facilitate Subsequence manipula 
tion. Thus, the design, construction, and use of enhancer 
domains according to the methods disclosed herein for 
modulating the expression of operably linked transcribable 
polynucleotide molecules are encompassed by the present 
invention 
As used herein, the term "chimeric' refers to the product 

of the fusion of portions of two or more different polynucle 
otide molecules. As used herein, the term "chimeric pro 
moter” refers to a promoter produced through the manipu 
lation of known promoters or other polynucleotide 
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4 
molecules. Such chimeric promoters may combine enhancer 
domains that can confer or modulate gene expression from 
one or more promoters, for example, by fusing a heterolo 
gous enhancer domain from a first promoter to a second 
promoter with its own partial or complete regulatory ele 
ments. The novel chimeric promoters of the present inven 
tion desirably contain at least one enhancer domain fused to 
a plant actin promoter. Thus, the design, construction, and 
use of chimeric promoters according to the methods dis 
closed herein for modulating the expression of operably 
linked transcribable polynucleotide molecules are encom 
passed by the present invention. 
As used herein, the term “percent sequence identity” 

refers to the percentage of identical nucleotides in a linear 
polynucleotide sequence of a reference ("query') polynucle 
otide molecule (or its complementary Strand) as compared to 
a test (“subject') polynucleotide molecule (or its comple 
mentary Strand) when the two sequences are optimally 
aligned (with appropriate nucleotide insertions, deletions, or 
gaps totaling less than 20 percent of the reference sequence 
over the window of comparison). Optimal alignment of 
sequences for aligning a comparison window are well 
known to those skilled in the art and may be conducted by 
tools such as the local homology algorithm of Smith and 
Waterman, the homology alignment algorithm of Needle 
man and Wunsch, the search for similarity method of 
Pearson and Lipman, and preferably by computerized imple 
mentations of these algorithms such as GAP, BESTFIT, 
FASTA, and TFASTA available as part of the GCG(R) Wis 
consin Package R. (Accelrys Inc., Burlington, Mass.). An 
“identity fraction' for aligned segments of a test sequence 
and a reference sequence is the number of identical com 
ponents which are shared by the two aligned sequences 
divided by the total number of components in the reference 
sequence segment, i.e., the entire reference sequence or a 
smaller defined part of the reference sequence. Percent 
sequence identity is represented as the identity fraction 
multiplied by 100. The comparison of one or more poly 
nucleotide sequences may be to a full-length polynucleotide 
sequence or a portion thereof, or to a longer polynucleotide 
Sequence. 
As used herein, the term "substantial percent sequence 

identity” refers to a percent sequence identity of at least 
about 80% sequence identity, at least about 90% sequence 
identity, or even greater sequence identity, Such as about 
98% or about 99% sequence identity. Thus, one embodiment 
of the invention is a polynucleotide molecule that has at least 
about 80% sequence identity, at least about 90% sequence 
identity, or even greater sequence identity, Such as about 
98% or about 99% sequence identity with a polynucleotide 
sequence described herein. Polynucleotide molecules that 
are capable of regulating transcription of operably linked 
transcribable polynucleotide molecules and have a Substan 
tial percent sequence identity to the polynucleotide 
sequences of the promoters provided herein are encom 
passed within the scope of this invention. 
Promoter Isolation and Modification Methods 
Any number of methods well known to those skilled in the 

art can be used to isolate fragments of a promoter disclosed 
herein. For example, PCR (polymerase chain reaction) tech 
nology can be used to amplify flanking regions from a 
genomic library of a plant using publicly available sequence 
information. A number of methods are known to those of 
skill in the art to amplify unknown polynucleotide molecules 
adjacent to a core region of known polynucleotide sequence. 
Methods include but are not limited to inverse PCR (IPCR), 
vectorette PCR, Y-shaped PCR, and genome walking 
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approaches. Polynucleotide fragments can also be obtained 
by other techniques such as by directly synthesizing the 
fragment by chemical means, as is commonly practiced by 
using an automated oligonucleotide synthesizer. For the 
present invention, the polynucleotide molecules were iso 
lated by designing PCR primers based on available sequence 
information. 

Novel chimeric promoters can be designed or engineered 
by a number of methods. For example, a chimeric promoter 
may be produced by fusing an enhancer domain from a first 
promoter to a second promoter. The resultant chimeric 
promoter may have novel expression properties relative to 
the first or second promoters. Novel chimeric promoters can 
be constructed such that the enhancer domain from a first 
promoter is fused at the 5' end, at the 3' end, or at any 
position internal to the second promoter. The location of the 
enhancer domain fusion relative to the second promoter may 
cause the resultant chimeric promoter to have novel expres 
sion properties relative to a fusion made at a different 
location. 

Those of skill in the art are familiar with the standard 
resource materials that describe specific conditions and 
procedures for the construction, manipulation, and isolation 
of macromolecules (e.g., polynucleotide molecules, plas 
mids, etc.), as well as the generation of recombinant organ 
isms and the screening and isolation of polynucleotide 
molecules. 
Constructs 
As used herein, the term “construct” refers to any recom 

binant polynucleotide molecule Such as a plasmid, cosmid, 
virus, autonomously replicating polynucleotide molecule, 
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 transcribable polynucleotide molecule 
has been operably linked. 
As used herein, the term “operably linked’ refers to a first 

polynucleotide molecule. Such as a promoter, connected 
with a second transcribable polynucleotide molecule. Such 
as a gene of interest, where the polynucleotide molecules are 
so arranged that the first polynucleotide molecule affects the 
function of the second polynucleotide molecule. The two 
polynucleotide molecules may be part of a single contiguous 
polynucleotide molecule and may be adjacent. For example, 
a promoter is operably linked to a gene of interest if the 
promoter regulates or mediates transcription of the gene of 
interest in a cell. 
As used herein, the term “transcribable polynucleotide 

molecule' refers to any polynucleotide molecule capable of 
being transcribed into a RNA molecule. Methods are known 
for 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 therefore 
expressed as a protein product. Constructs may also be 
constructed to be capable of expressing antisense RNA 
molecules, in order to inhibit translation of a specific RNA 
molecule of interest. For the practice of the present inven 
tion, conventional compositions and methods for preparing 
and using constructs and host cells are well known to one 
skilled in the art, see for example, Molecular Cloning. A 
Laboratory Manual, 3' edition Volumes 1, 2, and 3 (2000). 
J. F. Sambrook, D. W. Russell, and N. Irwin, Cold Spring 
Harbor Laboratory Press. 

Constructs of the present invention would typically con 
tain a promoter operably linked to a transcribable polynucle 
otide molecule operably linked to a 3’ transcription termi 
nation polynucleotide molecule. In addition, constructs may 
include but are not limited to additional regulatory poly 
nucleotide molecules from the 3'-untranslated region (3 
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6 
UTR) of plant genes (e.g., a 3' UTR to increase mRNA 
stability of the mRNA, such as the PI-II termination region 
of potato or the octopine or nopaline synthase 3' termination 
regions). Constructs may include but are not limited to the 
5' untranslated regions (5' UTR) of an mRNA polynucle 
otide molecule which can play an important role in trans 
lation initiation and can also be a genetic component in a 
plant expression construct. For example, non-translated 5' 
leader polynucleotide molecules derived from heat shock 
protein genes have been demonstrated to enhance gene 
expression in plants (see for example, U.S. Pat. No. 5,659, 
122 and U.S. Pat. No. 5,362,865, all of which are incorpo 
rated herein by reference). These additional upstream and 
downstream regulatory polynucleotide molecules may be 
derived from a source that is native or heterologous with 
respect to the other elements present on the construct. 

Thus, one embodiment of the invention is a promoter Such 
as provided in SEQ ID NO: 9-35, operably linked to a 
transcribable polynucleotide molecule so as to direct tran 
Scription of said transcribable polynucleotide molecule at a 
desired level or in a desired tissue or developmental pattern 
upon introduction of said construct into a plant cell. In one 
embodiment, the transcribable polynucleotide molecule 
comprises a protein-coding region of a gene, and the pro 
moter provides for transcription of a functional mRNA 
molecule that is translated and expressed as a protein 
product. In another embodiment, the transcribable poly 
nucleotide molecule comprises an antisense region of a 
gene, and the regulatory element affects the transcription of 
an antisense RNA molecule or other similar inhibitory RNA 
in order to inhibit expression of a specific RNA molecule of 
interest in a target host cell. 

Exemplary transcribable polynucleotide molecules for 
incorporation into constructs of the present invention 
include, for example, polynucleotide 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 tech 
niques. 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 exter 
nally, 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. 
The regulatory elements of the present invention can be 

incorporated into a construct using marker genes as 
described and tested in transient or stable plant analyses to 
provide an indication of the regulatory element's gene 
expression pattern in stable transgenic plants. As used herein 
the term “marker gene’ refers to any transcribable poly 
nucleotide molecule whose expression 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 B-glu 
curonidase (GUS described in U.S. Pat. No. 5,599,670, 
which is incorporated herein by reference) and green fluo 
rescent protein (GFP described in U.S. Pat. No. 5,491,084 
and U.S. Pat. No. 6,146,826, both of which are incorporated 
herein by reference), proteins that confer antibiotic resis 
tance, or proteins that confer herbicide tolerance. Useful 
antibiotic resistance markers, including those encoding pro 
teins conferring resistance to kanamycin (nptII), hygromy 
cin 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 
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applied, include but are not limited to: glyphosate, glufosi 
nate, Sulfonylureas, imidazolinones, bromoxynil, delapon, 
cycloheZanedione, protoporphyrionogen oxidase inhibitors, 
and isoxasflutole herbicides. Polynucleotide molecules 
encoding proteins involved in herbicide tolerance are known 
in the art, and include, but are not limited to a polynucleotide 
molecule encoding 5-enolpyruvylshikimate-3-phosphate 
synthase (EPSPS described in U.S. Pat. No. 5,627,061, U.S. 
Pat. No. 5,633,435, U.S. Pat. No. 6,040,497 and in U.S. Pat. 
No. 5,094,945 for glyphosate tolerance, all of which are 
incorporated herein by reference); polynucleotides encoding 
a glyphosate oxidoreductase and a glyphosate-N-acetyl 
transferase (GOX described in U.S. Pat. No. 5,463,175 and 
GAT described in U.S. Patent publication 20030083480, 
both of which are incorporated herein by reference); a 
polynucleotide molecule encoding bromoxynil nitrilase 
(BXn described in U.S. Pat. No. 4,810,648 for Bromoxynil 
tolerance, which is incorporated herein by reference); a 
polynucleotide molecule encoding phytoene desaturase 
(crtI) described in Misawa et al. (1993) Plant J. 4:833-840 
and Misawa et al. (1994) Plant J. 6:481-489 for norflurazon 
tolerance; a polynucleotide molecule encoding acetohy 
droxyacid synthase (AHAS, aka ALS) described in Sathasii 
van et al. (1990) Nucl. Acids Res. 18:2188-2193 for toler 
ance to Sulfonylurea herbicides; a polynucleotide molecule 
encoding a dicamba-degrading oxygenase enzyme (de 
scribed in U.S. Patent Publications US2003O135879 and 
US2003.01.15626, for dicamba tolerance, all of which are 
incorporated herein by reference); and the bar gene 
described in DeBlock, et al. (1987) EMBO.J. 6:2513-2519 
for glufosinate and bialaphos tolerance. The regulatory 
elements of the present invention can express transcribable 
polynucleotide molecules that encode for phosphinothricin 
acetyltransferase, glyphosate resistant EPSPS, aminoglyco 
side phosphotransferase, hydroxyphenyl pyruvate dehydro 
genase, hygromycin phosphotransferase, neomycin phos 
photransferase, dalapon dehalogenase, bromoxynil resistant 
nitrilase, anthranilate synthase, glyphosate oxidoreductase 
and glyphosate-N-acetyl transferase. 

Thus, in one embodiment of the invention, a polynucle 
otide molecule of the present invention as shown in SEQID 
NO: 9-35 is incorporated into a DNA construct such that a 
polynucleotide molecule of the present invention is operably 
linked to a transcribable polynucleotide molecule that pro 
vides for a selectable, screenable, or scorable marker. The 
constructs containing the regulatory elements operably 
linked to a marker gene may be delivered to the tissues and 
the tissues analyzed by the appropriate mechanism, depend 
ing on the marker. The quantitative or qualitative analyses 
are used as a tool to evaluate the potential expression profile 
of a regulatory element when operatively linked to a gene of 
agronomic interest in stable plants. Any marker gene can be 
used in a transient assay. Methods of testing for marker gene 
expression in transient assays are known to those of skill in 
the art. Transient expression of marker genes has been 
reported using a variety of plants, tissues, and DNA delivery 
systems. For example, types of transient analyses can 
include but are not limited to direct gene delivery via 
electroporation or particle bombardment of tissues in any 
transient plant assay using any plant species of interest. Such 
transient systems would include but are not limited to 
electroporation of protoplasts from a variety of tissue 
Sources or particle bombardment of specific tissues of inter 
est. The present invention encompasses the use of any 
transient expression system to evaluate regulatory elements 
operably linked to any transcribable polynucleotide mol 
ecule, including but not limited to marker genes or genes of 
agronomic interest. Examples of plant tissues envisioned to 
test in transients via an appropriate delivery system would 
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8 
include but are not limited to leaf base tissues, callus, 
cotyledons, roots, endosperm, embryos, floral tissue, pollen, 
and epidermal tissue. 

In one embodiment of the invention, a polynucleotide 
molecule as shown in SEQID NO: 9-35 is incorporated into 
a construct such that a polynucleotide molecule of the 
present invention is operably linked to a transcribable poly 
nucleotide molecule that is a gene of agronomic interest. As 
used herein, the term “gene of agronomic interest” refers to 
a transcribable polynucleotide molecule that includes but is 
not limited to a gene that provides a desirable characteristic 
associated with plant morphology, physiology, growth and 
development, yield, nutritional enhancement, disease or pest 
resistance, or environmental or chemical tolerance. The 
expression of a gene of agronomic interest is desirable in 
order to confer an agronomically important trait. A gene of 
agronomic interest that provides a beneficial agronomic trait 
to crop plants may be, for example, including, but not 
limited to genetic elements comprising 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; 5,463,175; and 
U.S. Patent Publications US2003O135879 and 
US2003.01.15626), 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: 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; 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; 6,506,962), virus resistance (U.S. Pat. Nos. 
6,617,496; 6,608,241; 6,015,940; 6,013,864; 5,850,023; 
5,304.730), nematode resistance (U.S. 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; 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 pro 
duction (U.S. Pat. Nos. 6,444,876; 6,426,447; 6,380.462), 
high oil production (U.S. Pat. Nos. 6,495,739; 5,608, 149: 
6,483,008; 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; 6,459, 
018), high protein production (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; 
6,5412,59; 5,985,605; 6,171,640), biopolymers (U.S. Pat. 
Nos. RE37,543; 6,228,623; 5,958,745 and U.S. Patent Pub 
lication No. US20030028917), environmental stress resis 
tance (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; 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 flavor (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; 5,869,720) and biofuel production 
(U.S. Pat. No. 5,998,700); the genetic elements, methods, 
and transgenes described in the patents listed above are 
incorporated herein by reference. 

Alternatively, a transcribable polynucleotide molecule 
can effect the above mentioned plant characteristic or phe 
notypes by encoding a RNA molecule that causes the 
targeted inhibition of expression of an endogenous gene, for 



US 9,453,234 B2 

example via antisense, inhibitory RNA (RNAi), or coSup 
pression-mediated mechanisms. The RNA could also be a 
catalytic RNA molecule (i.e., a ribozyme) engineered to 
cleave a desired endogenous mRNA product. Thus, any 
transcribable polynucleotide molecule that encodes a tran 
scribed RNA molecule that affects a phenotype or morphol 
ogy change of interest may be useful for the practice of the 
present invention. 
The constructs of the present invention are generally 

double Tiplasmid border DNA constructs that have the right 
border (RB or AGRtu.RB) and left border (LB or 
AGRtu.LB) regions of the Ti plasmid isolated from Agro 
bacterium tumefaciens comprising a T-DNA, which along 
with transfer molecules provided by the Agrobacterium 
cells, permit the integration of the T-DNA into the genome 
of a plant cell. 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 TnT aminoglycoside adenyltransferase (aadA) 
conferring resistance to spectinomycin or Streptomycin, or a 
gentamicin (Gm, Gent) selectable marker gene. For plant 
transformation, the host bacterial strain is often Agrobacte 
rium tumefaciens AB1, C58, or LBA4404, however, other 
strains known to those skilled in the art of plant transfor 
mation can function in the present invention. 
Transformed Plants and Plant Cells 
As used herein, the term “transformed’ refers to a cell, 

tissue, organ, or organism into which has been introduced a 
foreign polynucleotide molecule. Such as a construct. The 
introduced polynucleotide molecule may be integrated 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 “trans 
formed cell or organism also includes progeny of the cell 
or organism and progeny produced from a breeding program 
employing Such a transgenic plant as a parent in a cross and 
exhibiting an altered phenotype resulting from the presence 
of a foreign polynucleotide molecule. A plant transformation 
construct containing a promoter of the present invention 
may be introduced into plants by any plant transformation 
method. Methods and materials for transforming plants by 
introducing a plant expression construct into a plant genome 
in the practice of this invention can include any of the 
well-known and demonstrated methods including electropo 
ration (as illustrated in U.S. Pat. No. 5,384.253; micropro 
jectile bombardment as illustrated in U.S. Pat. No. 5,015, 
580; U.S. Pat. No. 5,550,318; U.S. Pat. No. 5,538,880; U.S. 
Pat. No. 6, 160,208; U.S. Pat. No. 6,399,861; and U.S. Pat. 
No. 6,403,865; Agrobacterium-mediated transformation as 
illustrated in U.S. Pat. No. 5,824,877; U.S. Pat. No. 5,591, 
616; U.S. Pat. No. 5,981,840; and U.S. Pat. No. 6,384,301; 
and protoplast transformation as illustrated in U.S. Pat. No. 
5,508,184, all of which are incorporated herein by reference. 
Methods for specifically transforming dicots are well 

known to those skilled in the art. Transformation and plant 
regeneration using these methods have been described for a 
number of crops including, but not limited to, cotton (Gos 
sypium hirsutum), soybean (Glycine max), peanut (Arachis 
hypogaea), and members of the genus Brassica. 
Methods for transforming monocots are well known to 

those skilled in the art. Transformation and plant regenera 
tion using these methods have been described for a number 
of crops including, but not limited to, barley (Hordeum 
vulgarae); maize (Zea mays); oats (Avena sativa); orchard 
grass (Dactylis glomerata); rice (Oryza sativa, including 
indica and japonica varieties); Sorghum (Sorghum bicolor); 
Sugar cane (Saccharum sp); tall fescue (Festuca arundina 
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10 
cea); turfgrass species (e.g. species: Agrostis stolonifera, 
Poa pratensis, Stenotaphrum secundatum); wheat (Triticum 
aestivum), and alfalfa (Medicago sativa). It is apparent to 
those of skill in the art that a number of transformation 
methodologies can be used and modified for production of 
stable transgenic plants from any number of target crops of 
interest. 
The transformed plants are analyzed for the presence of 

the genes of interest and, the expression level and/or profile 
conferred by the promoters 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 seeds 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. 
The present invention also provides for parts of the plants 

of the present invention. Plant parts, without limitation, 
include seed, endosperm, ovule and pollen. In a particularly 
preferred embodiment of the present invention, the plant 
part is a seed. 

Still yet another aspect of the invention is a method of 
inhibiting weed growth in a field of transgenic crop plants 
comprising first planting the transgenic plants transformed 
with an expression cassette comprising a polynucleotide 
sequence selected from the group consisting of SEQID NO: 
9-35 operably linked to a transcribable polynucleotide mol 
ecule encoding a glyphosate tolerance gene and then apply 
ing glyphosate to the field at an application rate that inhibits 
the growth of weeds, wherein the growth and yield of the 
transgenic crop plant is not substantially affected by the 
glyphosate application. The glyphosate application rate is 
the effective rate necessary to control weeds in a particular 
glyphosate tolerant crop; these rates may range from 8 
ounces/acre to 256 ounces/acre, preferably 16 ounces/acre to 
128 ounces/acre, and more preferably 32 ounces/acre to 96 
ounces/acre. The glyphosate is applied at least once during 
the growth of the glyphosate tolerant crop and may be 
applied 2, 3, or 4 times during the growth of the crop or more 
as necessary to control weeds in the field. 
The following examples are included to demonstrate 

preferred embodiments of the invention. It should be appre 
ciated by those of skill in the art that the techniques 
disclosed in the examples that follow 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 

Construction of Chimeric Promoters 

Novel chimeric promoters are constructed by fusing at 
least one enhancer domain from a Caulimovirus promoter 
with a plant actin gene promoter. A brief description of the 
sequences referred to herein is provided in Table 1 below. 
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TABLE 1. 

SEQ 
ID NO Sequence Name Brief Description 

1 P-CaMV.35S 35S promoter sequence from the Cauliflower mosaic virus 
2 4xB3 P-CaMV.35S Enhancer Domain -- four tandem copies of the B3 domain (-208 

o -155) as described in U.S. Pat. No. 5,097,025 
3 4xAS-1 P-CaMV.35S Enhancer Domain -- four tandem copies of the “activation 

sequence' (-83 to -62) as described in U.S. Pat. No. 5,097,025 
4 2xB1-B2 P-CaMV.35S Enhancer Domain -- two tandem copies of the B1-B2 domain (-148 

o -90) as described in U.S. Pat. No. 5,097,025 
5 2XA1-B3 P-CaMV.35S Enhancer Domain -- two tandem copies of the A1-B3 domain (-208 

o -46) as described in U.S. Pat. No. 5,097,025 
6 2xB1-B5 P-CaMV.35S Enhancer Domain -- two tandem copies of the B1-B5 domain (-343 

o -90) as described in U.S. Pat. No. 5,097,025 
7. P-OS.Act1 Rice actin 1 promoter 
8 P-At-Act1 Arabidopsis Actin 1 promoter 
9 P-4xB3/P-Os.Act1-1 Chimeric promoter -- 4xB3 fused to the rice Act1 promoter at the -848 nt 

position 

O P-4xB3/P-Os.Act1-2 Chimeric promoter -- 4xB3 fused to the rice Act1 promoter at the -462 nt 
position 

1 P-4xB3/P-Os.Act1-3 Chimeric promoter -- 4xB3 fused to the rice Act1 promoter at the -80 nt 
position 

2 P-4XAS-1 P- Chimeric promoter -- 4XAS-1 fused to the rice Act1 promoter at the -848 nt 
Os.Act1-1 position 

3 P-4XAS-1 P- Chimeric promoter -- 4XAS-1 fused to the rice Act1 promoter at the -462 nt 
Os.Act1-2 position 

4 P-4XAS-1 P- Chimeric promoter -- 4XAS-1 fused to the rice Act1 promoter at the -80 nt 
Os.Act1-3 position 

5 P-2xB1-B2FP- Chimeric promoter -- 2xB1-B2 fused to the rice Act1 promoter at the -848 nt 
Os.Act1-1 position 

6 P-2xB1-B2FP- Chimeric promoter -- 2xB1-B2 fused to the rice Act1 promoter at the -462nt 
Os.Act1-2 position 

7 P-2xB1-B2FP- Chimeric promoter -- 2xB1-B2 fused to the rice Act1 promoter at the -80 nt 
Os.Act1-3 position 

8 P-2XA1-B3, P- Chimeric promoter -- 2XA1-B3 fused to the rice Act1 promoter at the -848 nt 
Os.Act1-1 position 

9 P-2XA1-B3, P- Chimeric promoter -- 2XA1-B3 fused to the rice Act1 promoter at the -462nt 
Os.Act1-2 position 

20 P-2XA1-B3, P- Chimeric promoter -- 2XA1-B3 fused to the rice Act1 promoter at the -80 nt 
Os.Act1-3 position 

21 P-2xB1-B5, P- Chimeric promoter -- 2xB1-B5 fused to the rice Act1 promoter at the -848 nt 
Os.Act1-1 position 

22 P-2xB1-BSP- Chimeric promoter -- 2xB1-B5 fused to the rice Act1 promoter at the -462nt 
Os.Act1-2 position 

23 P-2xB1-B5, P- Chimeric promoter -- 2xB1-B5 fused to the rice Act1 promoter at the -80 nt 
Os.Act1-3 position 

24 P-2XA1- Chimeric promoter -- 2XA1-B3 fused to the Arabidopsis Act1 promoter at the 
B3. At Act 1 Airw ArvII position 

25 P-2XA1- Chimeric promoter -- 2XA1-B3 fused to the Arabidopsis Act1 promoter at the 
B3. At Act1 Bst2I Bst7I position 

26 P-2XA1- Chimeric promoter -- 2XA1-B3 fused to the Arabidopsis Act1 promoter at the 
B3. At Act1/Bst7I-R Bst2I position in reverse orientation 

27 P-2XA1- Chimeric promoter -- 2XA1-B3 fused to the Arabidopsis Act1 promoter at the 
B3. At Act1 Nsi Nsi position 

28 P-2XA1- Chimeric promoter -- 2XA1-B3 fused to the Arabidopsis Act1 promoter at the 
B3. At. Act1 Nsi-R Nsi position in reverse orientation 

29 P-2XA1- Chimeric promoter -- 2XA1-B3 fused to the Arabidopsis Act1 promoter at the 
B3. At Act1/BSmFI BSmFI position 

30 P-4xAS- Chimeric promoter -- 4XAS-1 fused to the Arabidopsis Act1 promoter at the 
fAt.-Act1; Arv ArvII position 

31 P-4XAS- Chimeric promoter -- 4XAS-1 fused to the Arabidopsis Act1 promoter at the 
/At. Act1/ArvII-R ArvII position in reverse orientation 

32 P-4xAS- Chimeric promoter -- 4XAS-1 fused to the Arabidopsis Act1 promoter at the 
fAt.-Act 1Bst2I Bstzi position 

33 P-4XAS- Chimeric promoter -- 4XAS-1 fused to the Arabidopsis Act1 promoter at the 
/At. Act1/Bst7I-R Bst2I position in reverse orientation 

34 P-4xAS- Chimeric promoter -- 4XAS-1 fused to the Arabidopsis Act1 promoter at the 
fAt.-Act1 Nsi Nsi position 

35 P-4XAS- Chimeric promoter -- 4XAS-1 fused to the Arabidopsis Act1 promoter at the 
fAt.-Act1 BSmFI BSmFI position 

12 

The Caulimovirus promoter can be any promoter from a 
virus in the Caulimovirus family, including but not limited 
to promoters from Cauliflower mosaic virus (CaMV) such as 
the promoter from the 35S RNA transcript of the Cauli 
flower mosaic virus (P-CaMV.35S) (SEQ ID NO: 1) (U.S. 

65 

Pat. No. 5,530,196) and promoters from Figwort mosaic 
virus (FMV) such as the promoter from the 35S transcript of 
the Figwort mosaic virus, (U.S. Pat. No. 6,051,753), all of 
which are incorporated herein by reference. Promoter 
enhancer domains constructed as multimers of enhancer 
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domains from the P-CaMV.35S promoter include but are not 
limited to the 4xB3 domain (SEQID NO: 2), 4xAS-1 (SEQ 
ID NO:3), 2xB1-B2 domain (SEQ ID NO: 4), 2XA1-B3 
domain (SEQ ID NO. 5), and 2xB1-B5 domain (SEQ ID 
NO: 6). See FIG. 1. The monomers comprising the multi 
mers listed above as well as other enhancer domains from 
P-CaMV.35S are described in U.S. Pat. No. 5,097,025, 
incorporated herein by reference. 
The plant actin gene promoter can be any promoter from 

a plant actin gene, including but not limited to actin pro 
moters from Oryza sativa Such as the rice actin 1 promoter 
(P-Os. Act 1) (SEQ ID NO: 7) (U.S. Pat. No. 5,641,876), 
actin promoters from Arabidopsis thaliana Such as the 
Arabidopsis Actin 1 promoter (P-At-Act1) (SEQID NO: 8), 
and actin promoters from Zea mays such as the Actin-2 
promoter (U.S. Pat. No. 6,670.467), all of which are incor 
porated herein by reference. 
The fusion of at least one enhancer domain with a plant 

actin gene promoter may be to any region of the plant actin 
gene promoter including but not limited to the 5' end of the 
plant actin gene promoter, the 3' end of the plant actin gene 
promoter, or any region internal to the plant actin gene 
promoter. The enhancer domain may be in either the reverse 
or the forward orientation. 

Enhancer domains derived from P-CaMV.35S were 
inserted in three locations in the rice actin 1 (relative to rice 
Actin 1 transcription initiation site): -848 nt (HindIII site), 
-462 nt (EcoRI site), and -80 nt (Fsel site). See FIG. 2. 
Construction of these chimeric promoters is described in 
detail below. 
The P-4xB3/P-Os. Act 1 chimeric promoters were created 

by fusing the four tandem copies CaMV 35S B3 enhancer 
sequence to the rice Act 1 promoter (P-Os. Act 1). Chimeras 
were made by fusing the enhancer region at the -848 nt 
position of P-Os. Act 1 (SEQ ID NO: 9), at the -462 nt 
position of P-Os.Act 1 (SEQ ID NO: 10) and at the -80 nt 
position of P-Os.Act 1 (SEQ ID NO: 11). 

The P-4XAS-1/P-Os. Act 1 chimeric promoter was created 
by fusing four tandem copies of the CaMV 35S AS-1 
enhancer sequence to the rice Act 1 promoter (P-Os. Act 1). 
Chimeras were made by fusing the enhancer region at the 
-848 nt position of P-Os. Act 1 (SEQID NO: 12), at the -462 
nt position of P-Os. Act 1 (SEQID NO: 13) and at the -80 nt 
position of P-Os.Act 1 (SEQ ID NO: 14). 

The P-2xB1-B2/P-Os. Act 1 chimeric promoter was cre 
ated by fusing two tandem copies of the CaMV 35S B1-B2 
enhancer sequence to the rice Act 1 promoter (P-Os. Act 1). 
Chimeras were made by fusing the enhancer region at the 
-848 nt position of P-Os. Act 1 (SEQID NO: 15), at the -462 
nt position of P-Os. Act 1 (SEQID NO: 16) and at the -80 nt 
position of P-Os.Act 1 (SEQ ID NO: 17). 

The P-2XA1-B3/P-Os. Act 1 chimeric promoters were cre 
ated by fusing two tandem copies of the CaMV 35S A1-B3 
enhancer sequence to the rice Act 1 promoter (P-Os. Act 1). 
Chimeras were made by fusing the enhancer region at the 
-848 nt position of P-Os. Act 1 (SEQID NO: 18), at the -462 
nt position of P-OsAct 1 (SEQID NO: 19), and at the -80 nt 
position of P-Os.Act 1 (SEQ ID NO: 20). 

The P-2xB1-B5/P-Os. Act 1 chimeric promoter was cre 
ated by fusing two tandem copies of the CaMV 35S B1-B5 
enhancer sequence to the rice Act 1 promoter (P-Os. Act 1). 
Chimeras were made by fusing the enhancer region at the 
-848 nt position of P-Os. Act 1 (SEQID NO: 21), at the -462 
nt position of P-Os. Act 1 (SEQID NO: 22) and at the -80 nt 
position of P-Os.Act 1 (SEQ ID NO. 23). 

Enhancer domains derived from P-CaMV.35S were 
inserted in four locations in the Arabidopsis actin 1 promoter 
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14 
(P-At-Act1) (with the P-At. Act 1 transcription initiation site 
designated as +1). Four unique restriction sites in P-At-Act 1 
were used as insertion sites: AVrI, Bsta, Nsi, BSmFI. 
Construction of these chimeric promoters is described in 
detail below. 
The 2xA1B3 and 4xAS-1 fragments were isolated by 

restriction enzyme digest. Fragments ends were then made 
blunt by treatment with T4 DNA polymerase. Vectors con 
taining the P-At-Act 1 promoter were cut with one of the four 
unique enzymes and then the fragment ends were made 
blunt. Each of the two enhancer domains was fused into each 
of the four blunted restriction enzyme sites. Chimeric pro 
moters were selected with inserts in both the reverse and 
forward orientations. See FIG. 3. 

Selected chimeric promoters were subcloned into a binary 
vector to operably link the chimeric promoter with a reporter 
gene Such as the GUS reporter gene (B-glucuronidase gene) 
or the CP4 gene (for glyphosate tolerance). These vectors 
were used for plant transformation and Subsequent promoter 
characterization. Transgene expression levels of the chime 
ric promoters were compared with the transgene expression 
levels of control constructs. 

Example 2 

Promoter Characterization in Transient Systems 

Selected chimeric promoters were used for transient trans 
formation for reporter expression analysis. Transient sys 
tems used included tobacco protoplasts, corn protoplasts, 
wheat ovary, wheat anther, and barley microspores. Cells 
were harvested and protein extracted for GUS activity 
analysis. Methods for measuring GUS activity are well 
known to those skilled in the art, see for instance Using the 
Gus Gene as a Reporter of Gene Expression (1992) edited 
by Sean R. Gallagher, Academic Press, Inc., San Diego. 
Monocot Analysis 

Constructs containing chimeric P-Os. Act 1 promoters 
were used to transform corn protoplasts and assay for 
GUS/LUX activity relative to the P-Os. Act 1 promoter and 
the P-CaMV.e35S promoter. Data are provided in Table 2. 

TABLE 2 

Transient Analysis in Corn Protoplasts 

Relative activity Chimeric Promoter SEQ ID NO Construct 

P-Os. Act1 7 MON2S4S5 1.O 
P-2xB1-B5. P-OS.Act1-1 21 MON383O3 1.6 
P-2xB1-B5. P-OS.Act1-2 22 MON383O4 1.1 
P-2xB1-B5. P-OS.Act1-3 23 MON383OS 3.6 
P-2XA1-B3, P-OS.Act1-1 18 MON38310 4.5 
P-2XA1-B3, P-OS.Act1-2 19 MON38312 4.6 
P-2XA1-B3, P-OS.Act1-3 2O MON38314 11.O 
P-2xB1-B2P-OS.Act1-1 15 MON38.309 1.1 
P-2xB1-B2P-OS.Act1-2 16 MON38311 1.5 
P-2xB1-B2P-OS.Act1-3 17 MON38313 2.2 
P-4XAS-1 P-Os. Act1-1 12 MON383OO 1.8 
P-4XAS-1P-OS.Act1-2 13 MON38301 1.3 
P-4XAS-1P-OS.Act1-3 14 MON383O2 8.9 
P-4xB3, P-OS.Act1-1 9 MON383.06 1.8 
P-4xB3, P-OS.Act1-2 10 MON38307 3.3 
P-4xB3, P-OS.Act1-3 11 MON383O8 5.4 
P-CaMV.e3SS 1 MON2S456 S.1 

All the chimeric promoters tested were found to have 
higher activity than the native P-Os. Act 1 promoter when 
tested in corn protoplasts. The three chimeric promoters 
P-2XA1-B3/P-Os. Act 1-3 (SEQ ID NO: 20), P-4XAS-1/P- 
Os. Act 1-3 (SEQ ID NO: 14), and P-4xB3/P-Os. Act 1-3 
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(SEQ ID NO: 11) also showed increased activity when 
compared to the CaMV e35S promoter. Two factors con 
tributed the enhanced activity in the chimeric promoter, 
namely the enhancer domain selected and the fusion location 
of the enhancer domain. Every enhancer domain tested 
appeared to be more powerful when the fusion location was 
closer to the 3' end of the promoter, and attenuated when the 
fusion location was at the 5' end of the promoter. Among the 
enhancer domains tested, the 2xA1-B3 enhancer was found 
to be the strongest enhancer domain in corn protoplasts. The 
4xAS-1 enhancer was found to convey desirable strength to 
the chimeric promoter. The 4xB3 enhancer was found to be 
most effective when fused closer to the transcription start 
site. 
One limitation of expression analysis in the corn proto 

plast system is that it only represents vegetative tissue. An 
increased expression level in the corn protoplast system is 
not necessarily indicative of performance in reproductive 
tissue. A few selected chimeric promoters were therefore 
further tested for GUS activity (pmol/min in 10 ul) in wheat 
anther, wheat ovary, barley microspore, and corn pollen 
transient assay systems for comparison with corn leaf pro 
toplast data. Data are provided in Table 3 below. In com 
parison to P-Os. Act 1 promoter which is known to express 
well in reproductive tissue, these chimeric promoters did not 
show any decrease of activity in reproductive tissue. 

TABLE 3 
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Both the fusion location and choice of enhancer domain 

was found to produce a significant effect on promoter 
activity in tobacco protoplasts. The two promoters with the 
highest GUS activity were the P-4xAS-1/At Act1/Nsil (SEQ 
ID NO. 34) and P-4XAS-1/At Act1/BsmFI (SEQ ID NO: 
35). For constructs comprising the 2xA1B3 enhancer, the 
highest activity of GUS was shown with the enhancer fused 
at the BSmFI position. The 2xA1-B3 chimeric promoters 
were generally less active in all positions when compared to 
the 4xAS-1 chimeric promoters. Reverse orientation of the 
enhancer domain did not change significantly the activity of 
the chimeric promoter. 

Example 3 

Characterization of Chimeric Promoters in 
Transgenic Corn Plants 

Selected chimeric promoters were used for stable corn 
plant transformation for reporter expression analysis. Plants 
were transformed using agrobacterium-mediated methods. 

In order to have a direct side-by-side comparison of GUS 
activity in the cytoplasm and CP4 expression in plastids, and 
to minimize variations in sampling and environmental fac 
tors, a few selected chimeric promoter constructs were built. 

Transient Analysis of Selected Chineric Promoters in Reproductive Tissues 

Wheat Wheat Barley Corn 
Promoter SEQ ID NO Construct Anther Ovary Microspore Pollen 

P-OS.Act1 7 pMON25455 1.O 1.O 1.O 1.O 
P-CaMV.E3SS 1 pMON25456 3.3 O.S O.8 O.O3 
P-4XAS-1 P-OS.Act1-3 14 pMON383.02 16.4 1.2 2.0 2.2 
P-4xB3, P-OS.Act1-2 10 pMON38307 1.5 2.1 6.0 
P-4xB3, P-OS.Act1-3 11 pMON383.08 6.4 2.5 O.6 
P-2XA1-B3, P-OS.Act1-1 18 pMON38310 3.3 1.3 2.0 1.4 
P-2XA1-B3, P-OS.Act1-2 19 pMON38312 7.6 3.3 2.4 O.S 
P-2XA1-B3, P-OS.Act1-3 2O pMON38314 13.2 3.9 7.8 O.OS 

Dicot Analysis 
Constructs containing chimeric P-At-Act 1 promoters 

were used to transform tobacco protoplasts and assay for 
GUS activity (nMMUG/ug total protein). Data are provided 
in Table 4 below. 

TABLE 4 

Transient Analysis in Tobacco Protoplasts 

GUS 
Chimeric Promoter SEQ ID NO Construct Activity 

P-At.-Act1 8 pMON54945 10 
P-2XA1-B3. At Act1 Airw 24 pMON59394 18 
P-2XA1-B3. At Act1Bst2I 25 pMON59392 2O 
P-2XA1-B3. At Act1Bst2I-R 26 pMON59392-R 16 
P-2XA1-B3. At Act1 Nsi 27 pMON59386 23 
P-2XA1-B3. At Act1 Nsi-R 28 pMON59386-R 12 
P-2XA1-B3. At Act1 BSmFI 29 pMON59384 65 
P-4XAS-1 (At.-Act1 Arv 30 pMON59393 19 
P-4XAS-1 (At.-Act1 Arvi-R 31 pMON59393-R 15 
P-4XAS-1. At Act1 Bst2I 32 pMON59391 16 
P-4XAS-1. At Act1 Bst2I-R 33 pMON59391-R 21 
P-4XAS-1 (At.-Act1 Nsi 34 pMON59385 150 
P-4XAS-1. At Act1 BSmFI 35 pMON59383 179 
P-e3SS 1 pMON26180 365 

Each test construct comprised the test promoter driving the 
GUS reporter gene (beta-glucuronidase coding sequence 
from E. coli) and the test promoter driving the CP4 gene 

5 (bacterial strain CP4 aroA gene encoding class II EPSPS 

50 

55 

60 

65 

enzyme) in a linear array. Four test constructs, pMON46172 
(P-2XA1-B3/P-Os. Act 1-3, SEQ ID NO: 20); pMON46173 
(P-4XAS-1/P-Os. Act 1-3, SEQ ID NO: 14); pMON46174 
(P-4xB3/P-Os. Act 1-2, SEQ ID NO: 10); and pMON46175 
(P-2XA1-B3/P-Os.Act 1-1, SEQ ID NO: 18), and the refer 
ence construct, pMON46170 (P-CaMV.E35S driving GUS 
and P-Os. Act 1 driving CP4), were used to transform corn. 
Transformed corn plants were selected in glyphosate con 
taining medium. Three RO plants were generated for each 
transformation event. The first plant was sprayed with the 
equivalent of 64 ounce/acre of Roundup(R) Ultra, the second 
plant was sprayed with the equivalent of 96 ounce/acre of 
Roundup(R) Ultra. The third plant from each event was left as 
unsprayed control. Ten to fourteen days after Roundup(R) 
application each plant was rated for % chlorosis and % 
malformation. At mid-pollen shed, each R0 plant was rated 
for male fertility. Positive RO plants were pollinated with 
LH198 pollen grains to produce F1 seed. 

Transgenic events with single or lowest copy numbers of 
cassette based on CP4 copy number estimation by Taqman 
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were selected for F1 corn analysis. A total of 5 events from 
each construct with triplicate plants in each data point were 
used. The plants were grown in greenhouse from F1 seeds, 
and selected for positive segregates via glyphosate spray at 
16 oz/acre when plants reach V-2 stage. Leaf tissue was 
taken at V-4 stage, and V-4 again at V-8/V-9 stage. Also at 
V-8/V-9 stage, tissue was collected from V-8 leaf, root tip, 
and immature tassel ranging from 0.5 cm-3 cm. Pollen was 
collected when shedding. Embryo and endosperm were 
harvested at 12 days after pollination. Several positive 
embryos were pooled from GUS positive individual kernels. 
Samples were extracted and used for both GUS quantitative 
analysis and CP4 ELISA. The P-2XA1-B3/P-Os.Act 1-3 and 
P-4xAS-1/P-Os. Act 1-3 chimeric promoters provided GUS 
gene expression which was as good as or better than that 
provided by P-CaMV.E35S in most of the tissues analyzed. 
The P-4xB3/P-Os. Act 1-2 and P-2XA1-B3/P-Os. Act 1-1 chi 
meric promoters provided high levels of expression in pollen 
with moderate or low levels of expression in other tissues as 
compared to that provided by P-CaMV.E35S. The Data are 
provided for GUS activity (pmole/min/mg protein) as mean 
and standard error measurements in Table 5 below. 

TABLE 5 

F1 Transgenic Corn GUS Activi moleminimg protein 

pmon46170 pmon46172 pmon46173 pmon46174 
P- P-2XA1-B3, P-4xAS-1 P- P-4xB3 P 

CaMV.E35S P-OS.Act1-3 Os. Act1-3 Os.Act1-2 

Tissue/Stage Mean SE Mean SE Mean SE Mean SE 

Young V4 6.54 0.29 12.28 3.00 S.11 O.7S 1.02 O.35 
Aged V4 2.82 0.85 6.47 143 6.78 1.59 O.10 O.O2 
V8 0.67 0.2O 1.27 O.S1 O.64 O.12 O.17 O.OS 
Tassel O.S7 O.19 O49 0.25 OSO 0.23 O.19 O.O7 
Root Tip O.38 O.04 O.84 O. 10 111 O.43 O.19 O.04 
Pollen 1.44 0.11 2.27 O.26 2.87 O.S2 1526 2.84 
Embryo 2.19 O.22 2.35 0.68 568 1.64 1.42. O.18 
Endosperm 1.73 0.15 9.21 4.35 6.18 159 14O O.51 

All four chimeric promoters provided CP4 gene expres 
sion which was as good as or better than that provided by 
P-Os. Act 1 in all of the tissues analyzed with the exception 
of pollen. Expression levels in pollen for chimeric promoter 
constructs were approximately 20% to 73% that of expres 
sion levels in pollen for P-Os. Act 1 constructs. Data are 
provided for CP4 expression levels (ug CP4 protein/g total 
protein) as mean and Standard error measurements in Table 
6 below. 

TABLE 6 

10 

15 

18 
The F1 progenies were also used for field tests. Three F1 

populations derived from three RO plants of each event were 
tested. Commercial Roundup Ready(R) corn lines GA21 and 
NK603 were used as positive controls. Three Roundup(R) 
rates were used in this test: 0.96, and 128 oz/A. Roundup(R) 
was applied at V4 leaf stage. Data obtained were 96 trans 
formation efficiency (TE), number of single copy events per 
total events generated, Leaf CP4 levels (ugCP4/g fresh 
weight tissue), Pollen CP4 levels (ugCP4/g fresh weight 
tissue), percent chlorosis (CHL), percent malformation 
(MAL) at 10-14 DAT (days after treatment), and male 
fertility score (MFR) measured 1-5 with 5 the highest. Data 
represent the average score collected across the events 
generated for each construct and only tasseled plants were 
included for some measurements. Plants transformed with 
the P-4xB3/P-Os. Act 1-2 or the P-4XAS-1/P-Os. Act 1-3 chi 
meric promoter constructs had chlorosis scores equivalent to 
the reference construct (pMON46170). P-4XAS-1/P-Os 
Act 1-3 had a malformation score lower than that of the 
reference construct. All chimeric promoters tested had male 
fertility rates comparable to that of plants transformed with 
the reference construct. Data are provided in Table 7 below. 

Mean 

5.70 
4.14 
O.13 
O.13 
O.97 

13.76 
2.53 
2.09 

40 

45 

P-Os.Act1-1 

SE 

O.60 
1.09 
O.O1 
O.O7 
O.38 
2.05 
O.65 
0.37 

F1 Transgenic Corn CP4 Expression levels (11g CP4 proteing total protein 

pmon46170 pmon46172 pmon46173 pmon46174 pmon46175 
and P-2XA1-B3, P-4XAS-1 P- P-4xB3;P- P-2XA1-B3, 

P-OS.Act1 P-OS.Act1-3 Os.Act1-3 Os.Act1-2 P-Os. Act1-1 

Tissue/Stage Mean SE Mean SE Mean SE Mean SE Mean SE 

Young V4 31 3 35 2 4.08 122 28O 66 952 S4O 
Aged V4 2O 2. 21.87 656 1802 411 S24 257 688. 298 
V8 17 2 1055 298 870 272 311 35 284 110 
Tassel 225 27 1334 515 10O2 178 408 31 1072 3O3 
Root Tip 89 8 745 185 765 173 184 22 279 68 
Pollen 797 97 16S 13 217 33 370 16 S82 74 
Embryo 241 S4 623 69 1101 187 305 69 S66 84 
Endosperm 229 21 792. 212 889 229 237 36 375 46 
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TABLE 7 

Roundup B Tolerance in Transgenic Corn Field Tests 

% Single Leaf Pollen Pollen % % 
Promoter Construct TE Copy CP4 CP4 GUS CHL MAL MFR 

P-CaMV.E35S pMON46170 12 7/15 22 1471 4.4 1 1 5 
and P-Os. Act1 
P-2XA1-B3/P- pMON46172 10 5.15 116 313 5.8 7 4 5 
Os. Act1-3 
P-4XAS-1 P- pMON46173 16 9/15 319 475 9.7 1 O 5 
Os. Act1-3 
P-4xB3 P- pMON46174 24 8:15 78 674 24.3 1 3 5 
Os. Act1-2 
P-2XA1-B3/P- pMON46175 - 1.15 77 767 34.1 2 3 5 
Os. Act1-1 

Example 4 Example 4 
Insect Control Analysis in Corn 

Characterization of Chimeric Promoters in Two constructs (pMON38858 and pMON38859) were 
Transgenic Dicots 

Several constructs were evaluated in transgenic Arabi 
dopsis plants for GUS expression. GUS expression in leaf 
and flower tissue was measured as pMMUG/ug total protein 
and results were averaged for all the events produced for 
construct. The CaMV e35S promoter (P-CaMV.e35S) and 
Arabidopsis actin 1 promoter (P-At-Act1) were used as 
controls. Data are provided in Table 8 below 

TABLE 8 

Transgenic Arabidopsis analysis with chimeric At-Actl promoters 

SEQ ID 
Promoter NO Construct Flower Leaf 

P-At.-Act1 8 p.MON593.82 139 62 
P-CaMV.e3SS 1 pMON59381 374 176 
P-2XA1-B3. At Act1Bst2I 25 pMON59378 O 24 
P-4XAS-1. At Act1 Bst2I 32 pMON59377 12 47 
P-4XAS-1 (At.-Act1 Arv 30 p.MON593.79 58 18 
P-4XAS-1 (At.-Act1 Nsi 34 pMON5.9375 46 36 
P-4XAS-1. At Act1 Bst2I-R 33 pMON59371 66 21 
P-2XA1-B3. At Act1 Nsi 27 pMON59376 113 56 
P-2XA1-B3. At Act1Bst2I-R 26 pMON59372 149 114 
P-4XAS-1. At Act1 BSmFI 35 pMON59373 29 256 
P-2XA1-B3. At Act1 Airw 24 pMON59380 88 199 
P-2XA1-B3. At Act1 BSmFI 29 pMON59374 153 193 

GUS expression analysis in Arabidopsis showed that 
P-2XA1-B3/Alt. Act 1/BstZI-R (SEQ ID NO: 26) and P-2x 
A1-B3/At Act1/BsmFI (SEQ ID NO: 29) provided trans 
gene expression in flowers comparable to that of the 
P-At-Act 1 promoter. The P-2XA1-B3/At. Act 1/Bst7I-R 
(SEQ ID NO: 26), P-4XAS-1/At Act 1/BsmFI (SEQID NO: 
35), P-2XA1-B3/At. Act 1/ArvII (SEQID NO: 24), and P-2x 
A1-B3/At Act1/BsmFI (SEQ ID NO: 29) promoters pro 
vided transgene expression in leaves higher than or compa 
rable to the P-At-Act 1 and P-CaMV.e35S. 
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used to generate transgenic corn plants. Transformations 
were performed using Agrobacterium mediated methods. 
Both constructs contained the 2x A1-B3/P-Os Act 1-3 pro 
moter (SEQ ID NO: 20) operably linked to a nucleotide 
sequence encoding a Cry2Ab insecticidal protein (U.S. Pat. 
No. 6,489.542). Several transgenic corn plant lines produced 
from each construct were analyzed for Cry2Ab protein 
levels. The 2XA1-B3/P-OsAct 1-3 promoter was found to 
express the Cry2Ab protein at high levels in corn leaf tissue 
when compared with standard controls. 

Example 5 
Glyphosate Tolerance Analysis in Wheat 

Three chimeric promoters were tested in transgenic wheat 
plants. Transgenic wheat plants were generated from each of 
the single cassette constructs pMON43646 (P-4xAS-1/P- 
Os.Act 1-3, SEQ ID NO: 14), pMON43647 (P-2XA1-B3/P- 
Os. Act 1-2, SEQ ID NO: 19), and pMON43648 (P-2XA1 
B3/P-Os. Act 1-3, SEQ ID NO: 20). Transformations were 
performed with Agrobacterium in immature Bobwhite 
embryos. All three constructs contain a single copy of the 
CP4 EPSPS gene for glyphosate tolerance. The distinguish 
ing element in each construct is the promoter. Events from 
each single cassette construct were analyzed for vegetative 
and reproductive tolerance to glyphosate equivalent to the 
double cassette lead event 33391 (U.S. Patent Publication 
US20020062503) generated from pMON30139 which con 
tains two copies of the CP4 EPSPS gene driven by the 
P-e35S and P-Os. Act 1 promoters, respectively. Plants were 
analyzed for glyphosate tolerance, phenotype, copy number, 
molecular profile, and genome location. Results are pro 
vided below. 
RO plants were spray tested for vegetative and reproduc 

tive tolerance with 64 oz/A Roundup(R) Ultra (1.68 kg/ha 
acid equivalents of glyphosate) prior to jointing. Plants with 
vegetative damage were discarded. Fertility was estimated 
by counting the number of seeds in 20 florets from the 
central portion of the head and reported as % fertility. Data 
are provided in Table 9 below. 

TABLE 9 

Glyphosate Tolerance in Transgenic R0 Wheat Plants 

Promoter 

P-CaMV.e35S and P-OS.Act 1 

# Events with >=80% 
Fertility 

# Events with 
Vegetative Tolerance 

Construct RO Events (% of total) (% with Veg Tol) 

pMON30167 63 4 (6%) 2 (50%) 
pMON30139 150 104 (69%) 24 (23%) 
pMON43646 87 65 (75%) 13 (20%) 
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TABLE 9-continued 

22 

Glyphosate Tolerance in Transgenic ROWheat Plants 

# Events with 
Vegetative Tolerance 

Promoter Construct RO Events (% of total) 

P-2XA1-B3, P-OS.Act1-2 pMON43647 83 61 (73%) 
P-2XA1-B3, P-OS.Act1-3 pMON43648 69 51 (74%) 

Data on the vegetative and reproductive glyphosate tol 
erance of R0 wheat plants transformed with a single cassette 
vector containing CP4 driven by the rice actin promoter 
(pMON30167) and a double cassette vector containing two 
CP4 genes driven by P-CaMV.e35s and P-Os. Act 1 are also 
provided in Table 15. Wheat transformation experiments 
that used the P-CaMV.e35S cassette alone resulted in plants 
that were vegetatively tolerant but had low fertility. For 
example plants generated with pMON42411, comprising 
only the P-CaMV.e35S promoter driving the CP4 gene, 
produced only 1 of 37 vegetatively tolerant plants with a 
fertility of >=80%. This data indicates that the e35S pro 
moter is responsible for vegetative expression of CP4 while 
the rice actin promoter is responsible for reproductive 
expression of CP4. Results for the single cassette vector 
containing the three chimeric promoters (pMON43646, 
pMON43647, and pMON43648) were similar to those for 
the double cassette vector pMON30139.73-75% of the total 
events generated using these three chimeric promoter con 
structs had vegetative tolerance, and 20-26% of those events 
had >=80% fertility. Thus, using one of the three chimeric 
promoters to drive a single copy of the CP4 EPSPS gene 
produced similar results in R0 tests as double cassette lead 
event. 

In addition to glyphosate tolerance, transformation effi 
ciencies (TE), leaf CP4 levels (ugCP4/mg total protein from 
RO wheat plants), and meristem CP4 levels (ugCP4/mg total 
protein from R0 wheat plants) were measured in R0 plants. 
Plants transformed with pMON30139 (the double cassette 
construct) and pMON30159 (P-SchBV see U.S. Pat. No. 
6,489.462) were used as controls. Data are provided in Table 
10 below. 

TABLE 10 

CP4 Expression in Transgenic RO Wheat Plants 

Meristem 
Promoter Construct TE Leaf CP4 CP4 

P-CaMV.e35S and pMON30139 4% 2.23 (0.93%) 4.54 (1.48%) 
P-OS.Act1 
P-SCBV pMON30159 4.50% 6.99 (1.43%) 9.7 (1.71%) 
P-4XAS-1, pMON43646 3.30% 2.13 (.99%) 3.72 (1.55%) 
P-OS.Act1-3 
P-2XA1-B3, pMON43647 2.90% 1.41 (1%) 1.66 (1.23%) 
P-Os. Act1-2 
P-2XA1-B3, pMON43648 2.20% 4.62 (0.77%) 5.79 (1.31%) 
P-OS.Act1-3 

R1 seeds were then collected from the RO plants and 
advanced to R1 testing. R1 plants were simultaneously 
tested for glyphosate tolerance and copy number. The trans 
gene copy number for each event was determined by South 
ern blot and/or TaqMan quantitative PCR analysis. CP4 gene 
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# Events with >=80% 
Fertility 

(% with Veg Tol) 

16 (26%) 
12 (24%) 

sequences were used as probes for both assays. A good 
correlation was observed between single copy calls on 
Southern and by TaqMan analysis. Single copy events, with 
good tolerance to high doses of glyphosate, were advanced 
to the R2 generation. 

Seeds from selected wheat lines advanced to the R2 
generation were planted in 2" pots and sprayed with 128 
oz/A Roundup at the 3 leaf stage. Retained lines were 
transferred to larger pots and sprayed again with 128 oZ/A 
at the 6 leaf stage. In an attempt to force differentiation 
among events an extreme pressure test was devised where 
plants were sprayed with 512 oz/A of Roundup(R). This was 
repeated four times between the 3 leaf stage and emergence 
of the flag leaf. Results for the chimeric promoter lines were 
compared with results for non-transgenic Bobwhite plants, 
R4 generation lead event plants (line 33391 generated from 
pMON30139), and R3 generation plants containing the 
P-SchBV promoter (line TA S2520 generated from 
pMON30159). Yield data (grams) and fertility data (as % of 
total plants) were collected for each line. Data are provided 
in Table 11 below. 

TABLE 11 

Pressure Test of R2. Wheat Plants 

Yield Fertility 
Promoter Construct Line (g) (%) 

NA NA Non-transgenic 23.1 93.5 
Bobwhite 

P-CaMV.e35S and pMON30139 33391 24.1 912 
P-OS.Act1 
P-SCBV pMON30159 TA S2520 21.0 87.5 
P-2XA1-B3/P-Os. Act1-2 pMON43647 TA S7535 22.2 91.5 
P-2XA1-B3/P-Os. Act1-2 pMON43647 TA S7890 23.0 95.8 
P-2XA1-B3/P-Os. Act1-2 pMON43647 TA S9215 21.5 95.2 
P-4XAS-1P-OS.Act1-3 pMON43646 TA S9240 20.6 95.0 

From this analysis it is apparent that the use of the 
P-4XAS-1/P-Os. Act 1-3 (SEQ ID NO: 14), P-2XA1-B3/P- 
Os. Act 1-2 (SEQ ID NO: 19), and P-2XA1-B3/P-Os. Act 1-3 
(SEQ ID NO: 20) promoters in plant CP4 expression cas 
settes confers glyphosate tolerance to vegetative tissues in 
wheat plants without negatively impacting fertility. In 
wheat, cassettes containing the rice actin promoter without 
these elements produce plants with low vegetative tolerance 
and are not useful for the production of glyphosate tolerant 
plants. Therefore one advantage of the chimeric promoters 
in wheat is that vegetative and reproductive tolerance can be 
achieved without the use of a double CP4 cassette. 

Field trails were performed with R4 generation plants to 
assess the performance of selected lines. Field trails rails 
were done at eight US sites with 4 replications each and 
treatments of 0. 64, and 128 oz/A Roundup(R) Ultra equiva 
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lent. Each treatment was arranged as a separate, randomized 
complete block in order to collect equivalence data on 
unsprayed non-transformed Bobwhite plants. All events had 
vegetative and reproductive tolerance comparable to the lead 

24 
TABLE 12-continued 

Yield Data from Field Trials of R4 Plants (Tha 

No 
event 33391 at doses up to 128 oz/A of Roundup(R) Ultra. 5 Promoter Construct Line 128 oz/A 64 oz. A spray 
Yield was measured in tons/hectar (T/ha). Data are provided 
in Table 12 bel P-2XA1-B3, pMON43647 TA S9215 3.59 3.57 3.42 
1 at COW. P-Os.Act1-2 

P-4XAS-1 pMON43646 TA S9240 3.58 3.81 366 
TABLE 12 P-OS.Act1-3 

10 

Yield Data from Field Trials of R4 Plants (Tha 

Having illustrated and described the principles of the 
No resent invention, it should be apparent to persons skilled in Promoter Construct Line 128 oz/A 64 oz. A spray p is pp p 

the art that the invention can be modified in arrangement and 
MVess pMON30139 33391 3.52 is detail without departing from such principles. We claim all 

P-OS.Act1 modifications that are within the spirit and scope of the 
P-SCBV pMON30159 TA S2520 3.78 3.79 3.69 appended claims. All publications and published patent 
E. pMON43647 TA S7535 3.72 3.68 351 documents cited in this specification are incorporated herein 
-S.AC 

P-2XA1-B3, p.MON43647 TA S7890 3.79 3.72 3.70 20 by reference to the same extent as if each individual publi 
P-Os. Act1-2 cation or patent application is specifically and individually 

indicated to be incorporated herein by reference. 

SEQUENCE LISTING 

<16 Os NUMBER OF SEO ID NOS: 35 

<21 Os SEQ ID NO 1 
&211s LENGTH: 612 
&212s. TYPE: DNA 
<213> ORGANISM: Cauliflower mosaic virus 

<4 OOs, SEQUENCE: 1 

ggit cogattg agacttitt.ca acaaagggta at atccggala acct cotcgg attc cattgc 60 

Ccagctatct gt cactitt at titgaagata gtggaaaagg aaggtggctic ct acaaatgc 12O 

cat cattgcg at aaaggaaa ggc.catcgtt galagatgcct ctg.ccgacag tigt cc caaa 18O 

gatggacccc cacccacgag gagcatcgtg gaaaaagaag acgttccaac cacgt.ctt.ca 24 O 

aagcaagtgg attgatgtga tiggtc.cgatt gagacttitt C aacaaagggit aatatccgga 3 OO 

aacct cotcg gattic cattg cc cagctatic tdtcactitta ttgttgaagat agtggaaaag 360 

galaggtggct Cotacaaatg cc at Cattgc gataaaggala aggc catcgt taagatgcc 42O 

totgc.cgaca gtggit cocaa agatggaccc cc acccacga ggagcatcgt ggaaaaagaa 48O 

gacgttccala cc acgt.ctt C aaa.gcaa.gtggattgatgtg at at ct coac tacgitalagg 54 O 

gatgacgcac aatcc cacta to citt cqcaa gaccct tcct citatataagg aagttcattt 6 OO 

catttggaga gg 61.2 

<21 Os SEQ ID NO 2 
&211s LENGTH: 24 O 
&212s. TYPE: DNA 
<213> ORGANISM: Cauliflower mosaic virus 

<4 OOs SEQUENCE: 2 

catcgttgaa gatgcct ctg cc.gacagtgg toccaaagat ggaccc.ccac ccacct cac 60 

catcgttgaa gatgcct ctg cc.gacagtgg toccaaagat ggaccc.ccac ccacct cac 12O 

catcgttgaa gatgcct ctg cc.gacagtgg toccaaagat ggaccc.ccac ccacct cac 18O 

catcgttgaa gatgcct ctg cc.gacagtgg toccaaagat ggaccc.ccac ccacct cac 24 O 

<21 Os SEQ ID NO 3 
&211s LENGTH: 221 
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- Continued 

gttgaagatg cct ctg.ccga cagtggtc.cc aaagatggac C cccacccac CtcgaccCct 

c cct cogctt coaaagaaac goccc.ccatc gccactatat acataccc.cc ccct citcctic 

c catcc cc cc aaccctacca ccaccaccac caccaccitco acctic ct coc ccc.tc.gctgc 

cggacgacga gct cotcc cc cct coccctic cqc.cgc 

SEQ ID NO 12 
LENGTH: 1158 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Synthetic promoter 

SEQUENCE: 12 

aagctagott Ctgacgtaag ggatgacgca Cctgacgtaa 

agggatgacg Cacctgacgt aagggatgac gcact caga 

agggatgacg cacaatcc.ca citatic ctitcg caagacic citt 

titt catttgg agaggacacg Ctgacaagct agcttggctg 

aggit cattca tatgcttgag aagagagt cq ggatagt cca 

tacctggt ca aaagtgaaaa cat cagttaa alaggtggitat 

aaaggtggcc caaagtgaaa titt actictitt totact atta 

gtcgg tactt tdatacgt catttttgtatgaattggttitt 

aatgcatat c td tatttgag togggittitta agttcgtttg 

tttgtataag aaatat ctitt agaaaaac cc atatgctaat 

aatatatatt cagg.cgaatt ct cacaatga acaataataa 

gttgcagcgc atggg tattt tttct agtaa aaataaaaga 

ttacaaaaac aaccc.ctaaa gttcc taaag cccaaagtgc 

cc.ca.gc.ccaa cccaac ccaa cccagcc.cac cc.cagtic cag 

acaccc.cccc act at caccg tdagttgtcc gcacgcaccq 

aaaaagaaag aaaaaaaaga aaaagaaaaa acagc aggtg 

gaaacg.cgag gaggat.cgcg agc.ca.gcgac gaggc.cggCC 

acgc.ccc.cca togccact at atacataccc ccc cct citcc 

caccaccacc accaccacct c caccitcct c ccc cct cqct 

cc cct c cc cc ticcgcc.gc 

SEQ ID NO 13 
LENGTH: 1158 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Synthetic promoter 

SEQUENCE: 13 

aagctt actic gagg to attic atatgcttga gaagaga.gtc 

aaaggtaaga ttacctggtc. aaaagtgaaa a catcagtta 

tat cqgtaat aaaaggtggc ccaaagtgaa atttact citt 

aggatgttitt tdtcqg tact ttgatacgt.c attitttgtat 

tcqcttittgg aaatgcatat ctd tatttga gtcgggittitt 

sequence 

gggatgacgc 

t coccatotic 

CCtectatata 

Cagg tagat C 

aaataaaa.ca 

aaagtaaaat 

taaaaattga 

taagtttatt 

Cttttgtaaa 

ttgacataat 

gattaaaata 

taaacttaga 

tat coacgat 

cCaactggac 

cacgt.ct cqc 

ggtCcgggtC 

ctic cct c cqc 

t cc catc.ccc. 

gcc.ggacgac 

sequence 

gggatagt cc 

aaaggtggta 

t to tact att 

gaattggittt 

aagttcgttt 

acctgacgta 

cactgacgta 

aggaagttca 

agct tact.cg 

alaggtaagat 

atcggtaata 

ggatgtttitt 

cgcttittgga 

tacagaggga 

ttittgagaaa 

gctitt coccc 

CtcaaaaCat 

c catagcaa.g 

aatagt citcc 

agccaaaaaa 

gtggggg.ccg 

titccaaagaa 

CCaac Cotac 

gagct cotcc 

aaaataaaac 

taaagtaaaa 

ataaaaattg 

ttaagttitat 

gcttttgtaa 

108 O 

114 O 

1176 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

108 O 

114 O 

1158 

6 O 

12 O 

18O 

24 O 

3OO 

34 
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- Continued 

aacgcc cc cc atcgc.cacta tatacatacc ccc.ccct citc ctic ccatcc c cccaa.cccta 

ccaccaccac caccaccacc ticcacctic ct c cc cc ct cqc togc.cggacga cdagctic ct c 

cc cc ct coco citc.cgc.cgc 

<210s, SEQ ID NO 24 
&211s LENGTH: 1939 
212. TYPE : DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 
223 OTHER INFORMATION: 

<4 OOs, SEQUENCE: 24 

taaatgacat 

tgaaagct ct 

tagagg to Ca 

gtcagattta 

gtcc caaaga 

cgtc.ttcaaa 

CCC act at CC 

ggaccc.ccac 

Caagtggatt 

tcqaagct ct 

taaatctota 

toataattta 

tataaatgaa 

tgcttatago 

Cacaaatcac 

gggtaatcat 

atgccaatitt 

tgttittcaac 

actic cttgat 

t cittgtttac 

tggittt atga 

aataaaaggg 

gaaatataga 

tt tact cotic 

tococt ctitt 

titt caggtac 

gatttittgat 

gtcttgagct 

caccatttgt 

aatttittctg 

ttct to catt 

Cagatacacg 

Ctttaaaatt 

aattcaaaaa. 

alacagcctag 

tgg acc ccca 

gcaagtggat 

titcgaggc ct 

ccacgaggag 

gatgttatat 

agggataatt 

gcaactttitt 

tgcagt caca 

aaCatalaatt 

Cttatacaaa. 

agtaat attt 

at atttgttgt 

tgggtgagta 

gacatgagtt 

at t t t t t t ta. 

tatgtaaaaa 

ggttittatag 

taaaac cqtc 

accggaaaac 

c cat to cott 

catttitccag 

tttittgagac 

ccc.gcatcga 

aatcttitt cq 

tatttgttta 

attgaattitt 

ttgtcc tigta 

cittgttgaacc 

aattittct tt 

aatgtcgitat 

agcttaggcc 

CCC acgagga 

tgatgtgata 

catcgttgaa 

catcgtggaa 

ctic cactgac 

tagtgagata 

atataagcta 

Ctaatggaaa 

aaaatgcaga 

atcat atttg 

gtatactaat 

Ccagtggatt 

aagcc catgc 

gcatgcttitt 

tgtag acact 

aaataaatga 

c ctitt acaga 

atttcaagtt 

alaggtgagcc 

cit cottcaat 

CCaCtacaaa. 

cctttgttgt 

titt Caatt Ca 

atctgttgtt 

at Calaccalaa. 

ataat attta 

ttgatttgtc 

Synthetic promoter 

atctittaaag 

gtacatgtct 

tgaat cattc 

t catcgttga 

gcatcgtgga 

t ct coactga 

gatgcct ctg 

aaagaagacg 

gtaagggatg 

tgagatticta 

taalatat Cat 

aaaggccaat 

ttagtttaaa 

gaagtttcta 

tag taattac 

gaacaaatat 

gaaattitt.ca 

tat cattgct 

actaccacca 

attgtttatt 

aaattgatag 

gttattgttt 

gaagttctgaag 

cott cott.cc 

ct t t t citatic 

gattitt.cgaa 

tcc.gtttctg 

tat cqattitt 

agact catgt 

catgattctg 

tittgaaaaag 

sequence 

tattgatgga 

Ctalagcaatg 

Cattact aaa. 

agatgcct ct 

aaaagaagac 

cgtaagggat 

ccgacagtgg 

titcCaaCCaC 

acgcacaatc 

Ctttcaa.cat 

gaaaatgitat 

tatt attatt 

attittaataa. 

acattgttgc 

alactatacac 

cataagaaat 

tatatagttg 

aaaacttittg 

tactic cqatt 

ttacaaaaat 

tgggggactg 

c ctittgg acc 

t cotic ct coc 

to tact t t t t 

Cacacao CCC 

agtttcttitt 

act catgcqt 

ttittcaaatg 

gatccagaat 

gattgttctt 

citott cact a 

toaaattaat 

ttggttcaat 

gcc.gacagtg 

gttccaacca 

gacgcacaat 

tcc caaagat 

gtc.ttcaaag 

CCaCt at CCt 

a tactaatcC 

tittaatcgtt 

ttctt cagac 

gtaagtaaaa 

aatttgttat 

aaatttalaat 

tgcggaagta 

gcatgcttitt 

caagtttgca 

gtctgctitat 

tgatggagtic 

atttittcaaa. 

gatttgaaat 

cgtttittata 

ttct tottct 

titcct ct cqa 

aattacgttt 

ggatctgggt 

atgttcatta 

totttaatat 

at cottct to 

tgitatctgta 

1380 

144 O 

1459 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

14 O 

2OO 

26 O 

32O 

44 O 

SOO 

560 

74 O 

86 O 
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- Continued 

ttggtgaaaa aggattgtta tttgttgata aaaatttgat ctittaaacaa tdtttggittt 

tgcatalaagg tagalagacic 

<210s, SEQ ID NO 25 
&211s LENGTH: 1935 
212. TYPE : DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 
223 OTHER INFORMATION: 

<4 OOs, SEQUENCE: 25 

taaatgacat 

tgaaagct ct 

tagagg to Ca 

gtcagattta 

actaat CCta 

taatcgtttic 

citt cagacta 

aagtaaaatg 

tttgttatca 

tgc.cga-cagt 

cgttccaacc 

tgacgcacala 

gtcc caaaga 

cgtc.ttcaaa 

CCC act at CC 

aatcatatat 

Caattittggg 

ttcaacgaca 

cittgat attt 

gtttac tatg 

titatgaggtt 

aaaggg taaa 

tatagalacc 

citcc to coat 

citct t t catt 

agg tacttitt 

tittgat cocq 

tgagctaatc 

atttgttatt 

tittctgattg 

tccattttgt 

tgaaaaagga 

taaagg taga 

Cagatacacg 

Ctttaaaatt 

aattcaaaaa. 

alacagcctag 

aatctotago 

ataattitatg 

taaatgaaaa 

cittatagoct 

caaatcacag 

ggtc.ccaaag 

acgt.cttcaa 

tecc cactatic 

tgg acc ccca 

gcaagtggat 

titcgaagctt 

ttgttgtc.cag 

tgagtaaagc 

tgagttgcat 

ttitt tatgta 

taaaaaaaat 

ttatagccitt 

acct cattt 

gaaaacaagg 

to cottct co 

titccagccac 

tgagacccitt 

catcgatttic 

ttitt.cgat ct 

tgtttaatca 

aattittataa. 

cctgtattga 

ttgttatttg 

agacic 

cittgttgaacc 

aattittct tt 

aatgtcgitat 

ggata attta 

aacttittitat 

cagt cacact 

Catalaattaa. 

tatacaaaat 

taatatttgt 

atggaccc cc 

agcaa.gtgga 

Ctt Cagg CC 

CCC acgagga 

tgatgttata 

actaattagt 

tggattgaac 

c catgcgaaa 

gctttittatc 

gacac tacta 

aaatgaattg 

tacagaaaat 

caagttgtta 

tgagc.cgaag 

ttcaat cott 

tacaaactitt 

tgttgttgatt 

aattcatc.cg 

gttgtttatc 

accaaaagac 

tatttacatg 

tttgtc.tttg 

ttgataaaaa 

Synthetic promoter 

atctittaaag 

gtacatgtct 

tgaat cattc 

gtgagatatg 

ataagctata 

aatggaaaaa 

aatgcagatt 

catatttgga 

aagct taggc 

acccacgagg 

ttgatgtgat 

tcatC gttga 

gcatcgtgga 

t ct coactga 

aattacaact 

aaatatgctic 

tttitcaCata 

attgcttata 

CCaCCaaaaa. 

tt tatt tact 

tgatagittac 

ttgttittggg 

tcqaagc citt 

cottic ct cot 

totatic tota 

titcgaacaca 

tittctgagtt 

gattt tactic 

tdatgtttitt 

attctggatc 

aaaaaggatt 

tttgatctitt 

sequence 

tattgatgga 

Ctalagcaatg 

Cattact aaa. 

agattctact 

aatat catga 

aggccaatta 

agtttaaaat 

agtttctaac 

ct catcgttg 

agcatcgtgg 

atctocactg 

agatgcCtct 

aaaagaagac 

cgtaagggat 

at acacalaat 

ggcc catgcg 

agaaatgcat 

tagttgcaa.g 

cittittggtct 

ccgatttgat 

aaaaatattt 

ggactggatt 

tggaccc.gtt 

cotccottct 

otttittt to c 

CaCCC caatt 

tcttittggat 

atgcg tatgt 

caaatgtc.tt 

cagaatat co 

gttctttgta 

aaacaatgtt 

citott cact a 

toaaattaat 

ttggttcaat 

ttcaa.catat 

aaatgitatitt 

t tatt at titt 

tittaataagt 

attgttgcaa 

aagatgcctic 

aaaaagaaga 

acgtaaggga 

gcc gaCagtg 

gttccaacca 

gacgcacaat 

ttaaatgggt 

gaagtaatgc 

gcttitttgtt 

tittgcaactic 

gct tatt citt 

ggagtctggit 

ttcaaaaata 

tgaaatgaaa 

tittatattta 

tottct tcco 

t ct catttic 

acgtttgatt 

Ctgggtgtct 

toattacaCC 

taatata att 

ttct tottct 

tctgt attgg 

tggittittgca 

1920 

1939 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

84 O 

9 OO 

96.O 

14 O 

2OO 

26 O 

32O 

44 O 

SOO 

560 

74 O 

86 O 

92 O 

935 
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- Continued 

<210s, SEQ ID NO 26 
&211s LENGTH: 1935 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic promoter sequence 

<4 OOs, SEQUENCE: 26 

taaatgacat cagatacacg cittgttgaacc atctittaaag tattgatgga citctt cacta 6 O 

tgaaagct ct ctittaaaatt aattittctitt gtacatgtct ctaagcaatgtcaaattaat 12 O 

tagaggtoca aattcaaaaa aatgtcgitat tdaat cattc cattact aaa ttggttcaat 18O 

gtcagattta aacagoctag ggataattta gtgagatatg agattctact ttcaa.catat 24 O 

actaatccta aatctotago aactttittat ataagctata aatat catga aaatgitatitt 3OO 

taatcgtttic ataattitatg cagt cacact aatggaaaaa aggccaatta ttatt attitt 360 

citt cagacta taaatgaaaa cataaattaa aatgcagatt agtttaaaat tittaataagt 42O 

aagtaaaatig cittatagoct tatacaaaat catatttgga agtttctaac attgttgcaa. 48O 

tttgttatca caaatcacag taatatttgt aagctitcgaa gogatagtggg attgttgcgt.c 54 O 

atcc ctitacg tdagtggaga tataa catca atccacttgc tittgaagacg tdgttggaac 6OO 

gtct tcttitt t cc acgatgc ticcitcgtggg togggtc.ca totttgggaC cactgtcggc 660 

agaggcatct tcaacgatga ggcct cqaag gat agtggga ttgttgcgt.ca t c ccttacgt. 72 O 

cagtggagat at cacatcaa tocacttgct ttgaagacgt gigttggaacg. tcttctttitt 78O 

ccacgatgct cct cqtgggt ggggg.tc.cat Ctttgggacc actgtcggca gaggcatctt 84 O 

caacgatgag gcc taagctt actaattagt aattacaact atacacaaat ttaaatgggit 9 OO 

aatcat at at ttgttgtc.cag tattgaac aaatatgctic ggcc catgcg galagtaatgc 96.O 

caattittggg tagtaaag.c ccatgcgaaa ttitt cacata agaaatgcat gcttitttgtt O2O 

ttcaacgaca tdagttgcat gctttittatc attgcttata tagttgcaag tittgcaactic O8O 

cittgat attt tttittatgta gacac tacta ccaccaaaaa cittittggtct gct tatt citt 14 O 

gtttac tatg taaaaaaaat aaatgaattig tittatttact cogatttgat ggagtctggit 2OO 

titat gaggitt ttatagoctt tacagaaaat tdatagittac aaaaatattt ttcaaaaata 26 O 

aaaggg taala accgt.cattt Caagttgtta ttgttittggg ggactggatt taaatgaaa 32O 

tatagaac C9 gaaaacaagg tagg.cgaag ticgaa.gc.ctt taccc.gtt ttt at attta 38O 

citcc to coat t c cott ct co t t caat cott cott cott cott cott coct to t t cit tott coc 44 O 

citctitt catt titccagccac tacaaactitt totatictota citttitttitcc totcgatttic SOO 

agg tacttitt tdagaccctt togttgttgatt titcgaacaca caccc caatt acgtttgatt 560 

tittgat cocq catcgattitc aatt catc.cg tttctgagtt tottttggat citgggtgtct 62O 

tgagctaatc ttitt catct gttgtttatc gattt tactic atgcqtatgt to attacacc 68O 

atttgttatt tdtttaatca accaaaagac toatgtttitt caaatgtc.tt taatataatt 74 O 

tittctgattgaattittataa tatttacatg attctggat.c cagaatat cottcttcttct 8OO 

tccattttgt cct gtattga tttgtc.tttgaaaaaggatt gttctttgta t ctd tattgg 86 O 

tgaaaaagga ttgttatttgttgataaaaa tittgatctitt aaacaatgtt tdgttittgca 92 O 

taaagg taga agacic 935 

<210s, SEQ ID NO 27 

54 
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- Continued 

&211s LENGTH: 1963 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic promoter sequence 

<4 OOs, SEQUENCE: 27 

ggcc.gc.ctgc aggaagctgt accc.cccalag Cttaaatgac at Cagataca cqcttgttgaa 6 O 

c catctittaa agtattgatg gactic titcac tatgaaagct citctittaaaa ttaattittct 12 O 

ttgtacatgt citctaa.gcaa tdtcaaatta attagagg to caaattcaaa aaaatgtcgt. 18O 

attgaatcat tcc attacta aattggttca atgtcagatt taalacagcct agggataatt 24 O 

tagtgagata tdagatticta ctittcaa.cat atactaatcc taaatcticta gcaactttitt 3OO 

atataagcta taaatat cat gaaaatgitat tittaatcgtt toataattta togcagt caca 360 

ctaatggaaa aaaggc caat tatt attatt ttctt cagac tataaatgaa alacataaatt 42O 

aaaatgcaga ttagtttaaa attittaataa gtaagtaaaa togcttatago cittatacaaa 48O 

at catatttg gaagtttcta acattgttgc aatttgttat cacaaat cac agtaatattt 54 O 

gtatactaat tagtaattac aactatacac aaatttaaat gigg taatcat at atttgttgt 6OO 

Ccagtggatt gaacaaat at gct cqgcc.ca toggaagta atgccaattt tdggtgagta 660 

aag.cccatgc gaaattitt ca cataagaaaa gottaggcct catcgttgaa gatgcct citg 72 O 

ccgacagtgg toccaaagat ggaccCCCaC ccacgaggag catcgtggala aaagaagacg 78O 

titcCalaccac gtcttcaaag caagtggatt gatgtgat at Ctccactgac gitalagggatg 84 O 

acgcacaatc. C Cactatic ct tcgaggcCtc atcgttgaag atgcCtctgc Cacagtggit 9 OO 

Cccaaagatg gaccc.ccacc cacgaggagc atcgtggaala aagaagacgt t c calaccacg 96.O 

tottcaaag.c aagtggattg atgttatat c ticcactgacg taagggatga cqcacaatcc O2O 

cactat cott cqaagcttgc tittttgttitt caacgacatgagttgcatgc tittittat cat O8O 

tgcttatata gttgcaagtt togcaactic ct tdatatttitt tittatgtaga cactact acc 14 O 

accaaaaact tttggtctgc titatt cittgt ttactatgta aaaaaaataa atgaattgtt 2OO 

tatt tact co gatttgatgg agtctggttt atgaggittitt atagoctitta cagaaaattg 26 O 

atagittacaa aaatatttitt caaaaataaa agggtaaaac cqt catttica agttgttatt 32O 

gttittggggg actggatttgaaatgaaata tagaaccgga aaacaaggtg agc.cgaagtic 38O 

gaagcc tittg gaccc.gttitt tatatt tact c ct co cattc cct tctic citt caatcct tcc 44 O 

titccitcctico toccttctitc ttctt cocct citttcatttt coagccacta caaacttitt c SOO 

tat citc tact ttttitt cotc. tcgattitcag gtacttitttg agacic ctittg ttgttgattitt 560 

cgaacacaca ccc caattac gtttgattitt tdatc.ccgca totgatttcaa titcatc.cgitt 62O 

tctgagtttic titttggat.ct gggtgtc.ttg agctaatctt titcgatctgt tdtttatcqa 68O 

ttitt act cat gcg tatgttc attacaccat ttgttatttgtttaatcaac caaaagactic 74 O 

atgtttitt ca aatgtc.ttta atataattitt totgattgaa ttittataata tttacatgat 8OO 

tctggat.cca gaatat cott Cttcttctitc cattttgtcc td tattgatt tdt ctittgaa 86 O 

aaaggattgttctttgtatic td tattggtgaaaaaggatt gttatttgtt gataaaaatt 92 O 

tgat ctittaa acaatgtttg gttittgcata aaggtagaag acc 96.3 

<210s, SEQ ID NO 28 
&211s LENGTH: 1963 

212. TYPE : DNA 

<213> ORGANISM: Artificial Sequence 
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- Continued 

22 Os. FEATURE: 
<223> OTHER INFORMATION: Synthetic promoter sequence 

<4 OOs, SEQUENCE: 28 

ggcc.gc.ctgc aggaagctgt accc.cccalag Cttaaatgac at Cagataca cqcttgttgaa 6 O 

c catctittaa agtattgatg gactic titcac tatgaaagct citctittaaaa ttaattittct 12 O 

ttgtacatgt citctaa.gcaa tdtcaaatta attagagg to caaattcaaa aaaatgtcgt. 18O 

attgaatcat tcc attacta aattggttca atgtcagatt taalacagcct agggataatt 24 O 

tagtgagata tdagatticta ctittcaa.cat atactaatcc taaatcticta gcaactttitt 3OO 

atataagcta taaatat cat gaaaatgitat tittaatcgtt toataattta togcagt caca 360 

ctaatggaaa aaaggc caat tatt attatt ttctt cagac tataaatgaa alacataaatt 42O 

aaaatgcaga ttagtttaaa attittaataa gtaagtaaaa togcttatago cittatacaaa 48O 

at catatttg gaagtttcta acattgttgc aatttgttat cacaaat cac agtaatattt 54 O 

gtatactaat tagtaattac aactatacac aaatttaaat gigg taatcat at atttgttgt 6OO 

Ccagtggatt gaacaaat at gct cqgcc.ca toggaagta atgccaattt tdggtgagta 660 

aagcc catgc galaattitt ca cataagaaaa gottcgalagg at agtgggat ttgcgt cat 72 O 

CCCttacgt.c agtggagata taa catcaat C cacttgctt talagacgtg gttggaacgt. 78O 

Cttctttitt C Cacgatgctic Ctctgggtgggggtc.catc tittgggacca Ctgtcggcag 84 O 

aggcatct tc aacgatgagg cct caagga tagtgggatt gtgcgtcatC cct tacgt.ca 9 OO 

gtggagatat cacatcaatc. cacttgctitt gaagacgtgg ttggaacgt.c ttctttitt.cc 96.O 

acgatgct co togtgggtgg gggtcCatct ttgggaccac titcggcaga ggCatct tca O2O 

acgatgaggc ctaagcttgc tittttgttitt caacgacatgagttgcatgc tittittat cat O8O 

tgcttatata gttgcaagtt togcaactic ct tdatatttitt tittatgtaga cactact acc 14 O 

accaaaaact tttggtctgc titatt cittgt ttactatgta aaaaaaataa atgaattgtt 2OO 

tatt tact co gatttgatgg agtctggttt atgaggittitt atagoctitta cagaaaattg 26 O 

atagittacaa aaatatttitt caaaaataaa agggtaaaac cqt catttica agttgttatt 32O 

gttittggggg actggatttgaaatgaaata tagaaccgga aaacaaggtg agc.cgaagtic 38O 

gaagcc tittg gaccc.gttitt tatatt tact c ct co cattc cct tctic citt caatcct tcc 44 O 

titccitcctico toccttctitc ttctt cocct citttcatttt coagccacta caaacttitt c SOO 

tat citc tact ttttitt cotc. tcgattitcag gtacttitttg agacic ctittg ttgttgattitt 560 

cgaacacaca ccc caattac gtttgattitt tdatc.ccgca totgatttcaa titcatc.cgitt 62O 

tctgagtttic titttggat.ct gggtgtc.ttg agctaatctt titcgatctgt tdtttatcqa 68O 

ttitt act cat gcg tatgttc attacaccat ttgttatttgtttaatcaac caaaagactic 74 O 

atgtttitt ca aatgtc.ttta atataattitt totgattgaa ttittataata tttacatgat 8OO 

tctggat.cca gaatat cott Cttcttctitc cattttgtcc td tattgatt tdt ctittgaa 86 O 

aaaggattgttctttgtatic td tattggtgaaaaaggatt gttatttgtt gataaaaatt 92 O 

tgat ctittaa acaatgtttg gttittgcata aaggtagaag acc 96.3 

<210s, SEQ ID NO 29 
&211s LENGTH: 1971 

212. TYPE : DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

223 OTHER INFORMATION: Synthetic promoter sequence 
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- Continued 

<4 OOs, SEQUENCE: 29 

ggcc.gc.ctgc aggaagctgt accc.cccalag Cttaaatgac at Cagataca cqcttgttgaa 6 O 

c catctittaa agtattgatg gactic titcac tatgaaagct citctittaaaa ttaattittct 12 O 

ttgtacatgt citctaa.gcaa tdtcaaatta attagagg to caaattcaaa aaaatgtcgt. 18O 

attgaatcat tcc attacta aattggttca atgtcagatt taalacagcct agggataatt 24 O 

tagtgagata tdagatticta ctittcaa.cat atactaatcc taaatcticta gcaactttitt 3OO 

atataagcta taaatat cat gaaaatgitat tittaatcgtt toataattta togcagt caca 360 

ctaatggaaa aaaggc caat tatt attatt ttctt cagac tataaatgaa alacataaatt 42O 

aaaatgcaga ttagtttaaa attittaataa gtaagtaaaa togcttatago cittatacaaa 48O 

at catatttg gaagtttcta acattgttgc aatttgttat cacaaat cac agtaatattt 54 O 

gtatactaat tagtaattac aactatacac aaatttaaat gigg taatcat at atttgttgt 6OO 

Ccagtggatt gaacaaat at gct cqgcc.ca toggaagta atgccaattt tdggtgagta 660 

aag.cccatgc gaaattitt ca cataagaaat gcatgcttitt tdttittcaac gacatgagtt 72 O 

gcatgcttitt tat cattgct tatatagttg caagtttgca act cottgat atttitttitta 78O 

tgtaga cact actaccacca aaaacttittg gtctgctitat t cittgtttac tatgtaaaaa 84 O 

aaataaatga attgtttatt tactic cqatt tdatggagtic toggtt tatga gqttittatag 9 OO 

c ctittacaga aaattgatag ttacaaaaat atttittcaaa aataaaaggg taaaaccotic 96.O 

atttcaagtt gtt attgttt tdgggactggatttgaaat gaagcttagg cct catcgtt O2O 

gaagatgcct Ctgcc.gacag tigtc.ccalaa gatggac CCC CaccCacgag gag catcgtg O8O 

gaaaaagaag acgttccaac cacgt.ct tca aagcaagtgg attgatgtga tat ct coact 14 O 

gacgtaaggg atgacgcaca at CCC act at CCttcgaggc ct catcgttg aagatgcct C 2OO 

tgc.cga-cagt ggtc.ccaaag atggaccc.cc acccacgagg agcatcgtgg aaaaagaaga 26 O 

cgttccaacc acgt.cttcaa agcaa.gtgga ttgatgttat atcto cact g acgtaaggga 32O 

tgacgcacaa ticcCactatc Ctt.cgaagct atgaaatata galaccggaala acaaggtgag 38O 

ccgaagttcga agc ctittgga ccc.gtttitta tatt tacticc ticc catt coc ttct c ctitca 44 O 

atcctt cott cotcct cotc cct tcttctt citt coccitct ttcatttitcc agccactaca SOO 

aacttittcta t ct ctactitt ttitt.cct ct c gattt caggit acttitttgag accctttgtt 560 

gtgattitt cq alacacacacic cca attacgt ttgatttittg atc.ccgcatc gatttcaatt 62O 

catc.cgtttic tdagtttctt ttggatctgg gtgtc.ttgag ctaatcttitt cqatctgttg 68O 

tittatcgatt ttact catgc g tatgttcat tacac cattt gttatttgtt taatcaacca 74 O 

aaag act cat gtttittcaaa tdt ctittaat ataatttittctgattgaatt ttataatatt 8OO 

tacatgattic toggat.ccaga at atccttct tcttct tcca ttttgtc.ctg. tattgatttg 86 O 

t ctittgaaaa aggattgttc tttgt atctg tattggtgaaaaaggattgt tatttgttga 92 O 

taaaaatttg atctittaaac aatgtttggit tttgcataaa got agaagac c 971. 

<210s, SEQ ID NO 3 O 
&211s LENGTH: 1816 

&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic promoter sequence 

<4 OOs, SEQUENCE: 30 

taaatgacat cagatacacg cittgttgaacc atctittaaag tattgatgga citctt cacta 6 O 
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tgaaagct ct ctittaaaatt aattittctitt gtacatgtct ctaagcaatgtcaaattaat 12 O 

tagaggtoca aattcaaaaa aatgtcgitat tdaat cattc cattact aaa ttggttcaat 18O 

gtcagattta aac agcctag agcttctgac gitaagggatg acgcacctga cqtaagggat 24 O 

gacgcacctg acgtaaggga tigacgcacct gacgtaaggg atgacgcact cagat CCCC 3OO 

atct coactg acgtaaggga tigacgcacaa toccact atc ctitcgcaaga ccct tcc tot 360 

atataaggaa gttcattt catttggagagg acacgctgac aagctagott ggctgcaggt 42O 

agat cotagg gataatttag tdagatatga gattic tact t t caacatata ctaatcc taa 48O 

atct ctagoa actttittata taagctataa atat catgaaaatgt attitt aatcgtttca 54 O 

taattitatgc agt cacacta atggaaaaaa gcc caattat tattattitt c titcagacitat 6OO 

aaatgaaaac ataaattaaa atgcagatta gtttaaaatt ttaataagta agtaaaatgc 660 

ttatagcctt atacaaaatc at atttggaa gtttctaa.ca ttgttgcaat ttgttat cac 72 O 

aaat cacagt aatatttgta tactaattag taattacaac tatacacaaa tittaaatggg 78O 

taat catata tttgttgtc.ca gtggattgaa caaatatgct cq9cc catgc ggalagtaatg 84 O 

c caattittgg gtgagtaaag cc catgcgaa attitt cacat aagaaatgca togcttitttgt 9 OO 

tittcaacgac atgagttgca togctttittat cattgctitat at agttgcaa gtttgcaact 96.O 

ccttgatatt tttitt tatgt agacactact accaccaaaa acttittggtc. togct tattot O2O 

tgtt tact at gtaaaaaaaa taaatgaatt gtttatttac toccatttga tiggagtctgg O8O 

tittatgaggt tittatagoct ttacagaaaa ttgatagitta caaaaatatt tttcaaaaat 14 O 

aaaagggitaa aaccgt catt t caagttgtt attgttittgg gggactggat ttgaaatgaa 2OO 

atatagaacc ggaaaacaag gtgagc.cgaa gtcgaagcct ttggaccc.gt ttittatattt 26 O 

actic ct coca t t c cottctic citt caatic ct tcct tcc toc toc to cott c titott ct tcc. 32O 

cctcitttcat titt coagcca citacaaactt ttctatotct acttitttitt c citctogattit 38O 

cagg tactitt ttgaga.ccct ttgttgttgat titt cqaacac acaccc.caat tacgtttgat 44 O 

ttittgatc cc gcatcgattt caatt catcc gtttctgagt ttcttittgga t ctdggtgtc SOO 

ttgagctaat cittitt.cgatc tdttgtttat cattt tact catgcg tatgttcattacac 560 

catttgtt at ttgtttaatc aaccaaaaga ct catgttitt toaaatgtct ttaatataat 62O 

ttittctgatt gaattittata at atttacat gattctggat ccagaatatic cittcttcttic 68O 

titccattttgtcc td tattg atttgtctitt gaaaaaggat togttctttgt atctg tattg 74 O 

gtgaaaaagg attgttattt gttgataaaa atttgat citt taaacaatgt ttggttittgc 8OO 

atalaaggtag aagacic 816 

<210s, SEQ ID NO 31 
&211s LENGTH: 1816 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic promoter sequence 

<4 OOs, SEQUENCE: 31 

taaatgacat cagatacacg cittgttgaacc atctittaaag tattgatgga citctt cacta 6 O 

tgaaagct ct ctittaaaatt aattittctitt gtacatgtct ctaagcaatgtcaaattaat 12 O 

tagaggtoca aattcaaaaa aatgtcgitat tdaat cattc cattact aaa ttggttcaat 18O 

gtcagattta aacagoctag gatctacctg cagccaa.gct agcttgtcag cqtgtcct ct 24 O 
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cCaaatgaaa taact tcct tatatagagg aagggit ctitg caaggatag tdggattgtg 3OO 

cgtcatCcct tacgtcagtg gagatgggga t ct cagtgc gtcatcc ctt acgtcaggtg 360 

cgtcatcc ct tacgtcaggit gcgtcatc cc ttacgtcagg togcgt catcc ctitacgt cag 42O 

aagctic tagg gataatttag tdagatatga gattic tact t t caacatata ctaatcc taa 48O 

atct ctagoa actttittata taagctataa atat catgaaaatgt attitt aatcgtttca 54 O 

taattitatgc agt cacacta atggaaaaaa gcc caattat tattattitt c titcagacitat 6OO 

aaatgaaaac ataaattaaa atgcagatta gtttaaaatt ttaataagta agtaaaatgc 660 

ttatagcctt atacaaaatc at atttggaa gtttctaa.ca ttgttgcaat ttgttat cac 72 O 

aaat cacagt aatatttgta tactaattag taattacaac tatacacaaa tittaaatggg 78O 

taat catata tttgttgtc.ca gtggattgaa caaatatgct cq9cc catgc ggalagtaatg 84 O 

c caattittgg gtgagtaaag cc catgcgaa attitt cacat aagaaatgca togcttitttgt 9 OO 

tittcaacgac atgagttgca togctttittat cattgctitat at agttgcaa gtttgcaact 96.O 

ccttgatatt tttitt tatgt agacactact accaccaaaa acttittggtc. togct tattot O2O 

tgtt tact at gtaaaaaaaa taaatgaatt gtttatttac toccatttga tiggagtctgg O8O 

tittatgaggt tittatagoct ttacagaaaa ttgatagitta caaaaatatt tttcaaaaat 14 O 

aaaagggitaa aaccgt catt t caagttgtt attgttittgg gggactggat ttgaaatgaa 2OO 

atatagaacc ggaaaacaag gtgagc.cgaa gtcgaagcct ttggaccc.gt ttittatattt 26 O 

actic ct coca t t c cottctic citt caatic ct tcct tcc toc toc to cott c titott ct tcc. 32O 

cctctttcat tttccago.ca ctacaaactt ttctatotct acttitttitt c citctogattt 380 

cagg tactitt ttgaga.ccct ttgttgttgat titt cqaacac acaccc.caat tacgtttgat 44 O 

ttittgatc cc gcatcgattt caatt catcc gtttctgagt ttcttittgga t ctdggtgtc SOO 

ttgagctaat cittitt.cgatc tdttgtttat cattt tact catgcg tatgttcattacac 560 

catttgtt at ttgtttaatc aaccaaaaga ct catgttitt toaaatgtct ttaatataat 62O 

ttittctgatt gaattittata at atttacat gattctggat ccagaatatic cittcttcttic 68O 

titccattttgtcc td tattg atttgtctitt gaaaaaggat togttctttgt atctg tattg 74 O 

gtgaaaaagg attgttattt gttgataaaa atttgat citt taaacaatgt ttggttittgc 8OO 

atalaaggtag aagacic 816 

<210s, SEQ ID NO 32 
&211s LENGTH: 1812 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic promoter sequence 

<4 OOs, SEQUENCE: 32 

taaatgacat cagatacacg cittgttgaacc atctittaaag tattgatgga citctt cacta 6 O 

tgaaagct ct ctittaaaatt aattittctitt gtacatgtct ctaagcaatgtcaaattaat 12 O 

tagaggtoca aattcaaaaa aatgtcgitat tdaat cattc cattact aaa ttggttcaat 18O 

gtcagattta aacagoctag ggataattta gtgagatatg agattctact ttcaa.catat 24 O 

actaatccta aatctotago aactttittat ataagctata aatat catga aaatgitatitt 3OO 

taatcgtttic ataattitatg cagt cacact aatggaaaaa aggccaatta ttatt attitt 360 

citt cagacta taaatgaaaa cataaattaa aatgcagatt agtttaaaat tittaataagt 42O 

aagtaaaatig cittatagoct tatacaaaat catatttgga agtttctaac attgttgcaa. 48O 
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tttgttatca caaatcacag taatatttgt aagcttctga cqtaagggat gacgcacctg 54 O 

acgtaaggga tigacgcacct gacgtaaggg atgacgcacc tacgta agg gatgacgcac 6OO 

tcqagat.ccc catcto cact gacgtaaggg atgacgcaca atcc.cactat cottcqcaag 660 

accct tcc to tatataagga agttcatttic atttggagag gacacgctga caa.gctagot 72 O 

tggctgcagg tagatc tact aattagtaat tacaactata cacaaattta aatgggtaat 78O 

catatatttgttgtc.ca.gtgg attgaacaaa tatgct cqgc ccatgcggala gtaatgccala 84 O 

ttittgggtgagtaaag.ccca togcgaaattt to a catalaga aatgcatgct ttttgttitt c 9 OO 

aacgacatga gttgcatgct ttittat catt gcttatatag ttgcaagttt gcaactic citt 96.O 

gatatttittt titatgtagac act actacca ccaaaaactt ttggtctgct tatt cittgtt O2O 

tactatgtaa aaaaaataaa tdaattgttt atttact cog atttgatgga gtctggttta O8O 

tgaggttitta tagcctttac agaaaattga tagttacaaa aatatttitt c aaaaataaaa 14 O 

gggtaaaacc gtcatttcaa gttgttattgttittggggga Ctggatttga aatgaaatat 2OO 

agaaccggaa aacaaggtga gcc.galagt cq aagcc tittgg accc.gtttitt at atttactic 26 O 

citcc catt co citt ct cottic a at cottic ct tcc to ct cott c cott cit to t t cit tocc ct c 32O 

titt catttitc cagccactac aaacttittct atc to tactt tttitt cotct cqattt cagg 38O 

tactttittga gaccctttgt tdtgattitt c gaacacacac cccaattacg tttgatttitt 44 O 

gatc.ccgcat catttcaat t catc.cgttt ctdagtttct tttggatctg. gigtgtc.ttga SOO 

gctaatcttt togatctgtt gtttatcg at titt act catg cqtatgttca ttacaccatt 560 

tgttatttgt ttaatcaacc aaaag actica tdtttittcaa atgtc.tttaa tataatttitt 62O 

citgattgaat tittataat at ttacatgatt ctdgatccag aatat cottic ttcttct tcc 68O 

attttgtc.ct g tattgattt gttctittgaaa aaggattgtt citttgttatct g tattggtga 74 O 

aaaaggattig titatttgttgataaaaattt gat ctittaaa caatgtttgg ttittgcataa 8OO 

aggtagaaga cc 812 

<210s, SEQ ID NO 33 
&211s LENGTH: 1812 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic promoter sequence 

<4 OOs, SEQUENCE: 33 

taaatgacat cagatacacg cittgttgaacc atctittaaag tattgatgga citctt cacta 6 O 

tgaaagct ct ctittaaaatt aattittctitt gtacatgtct ctaagcaatgtcaaattaat 12 O 

tagaggtoca aattcaaaaa aatgtcgitat tdaat cattc cattact aaa ttggttcaat 18O 

gtcagattta aacagoctag ggataattta gtgagatatg agattctact ttcaa.catat 24 O 

actaatccta aatctotago aactttittat ataagctata aatat catga aaatgitatitt 3OO 

taatcgtttic ataattitatg cagt cacact aatggaaaaa aggccaatta ttatt attitt 360 

citt cagacta taaatgaaaa cataaattaa aatgcagatt agtttaaaat tittaataagt 42O 

aagtaaaatig cittatagoct tatacaaaat catatttgga agtttctaac attgttgcaa. 48O 

tttgttatca caaatcacag taatatttgt agatctacct gcago caagc tagcttgtca 54 O 

gcgtgtc.ctic ticcaaatgaa atgaactt CC titatatagag galagggit ctit gcgaaggata 6OO 

gtgggattgt gcgtcatCCC titacgtcagt ggagatgggg atctogagtg cgt catcCct 660 
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tacgtcaggit gcgtcatCCC titacgtcagg togt catcc Cttacgt cag gtgcgtcatC 72 O 

ccttacgt.ca gaagct tact aattagtaat tacaactata cacaaattta aatgggtaat 78O 

catatatttgttgtc.ca.gtgg attgaacaaa tatgct cqgc ccatgcggala gtaatgccala 84 O 

ttittgggtgagtaaag.ccca togcgaaattt to a catalaga aatgcatgct ttttgttitt c 9 OO 

aacgacatga gttgcatgct ttittat catt gcttatatag ttgcaagttt gcaactic citt 96.O 

gatatttittt titatgtagac act actacca ccaaaaactt ttggtctgct tatt cittgtt O2O 

tactatgtaa aaaaaataaa tdaattgttt atttact cog atttgatgga gtctggttta O8O 

tgaggttitta tagcctttac agaaaattga tagttacaaa aatatttitt c aaaaataaaa 14 O 

gggtaaaacc gtcatttcaa gttgttattgttittggggga Ctggatttga aatgaaatat 2OO 

agaaccggaa aacaaggtga gcc.galagt cq aagcc tittgg accc.gtttitt at atttactic 26 O 

citcc catt co citt ct cottic a at cottic ct tcc to ct cott c cott cit to t t cit tocc ct c 32O 

titt catttitc cagccactac aaacttittct atc to tactt tttitt cotct cqattt cagg 38O 

tactttittga gaccctttgt tdtgattitt c gaacacacac cccaattacg tttgatttitt 44 O 

gatc.ccgcat catttcaat t catc.cgttt ctdagtttct tttggatctg. gigtgtc.ttga SOO 

gctaatcttt togatctgtt gtttatcg at titt act catg cqtatgttca ttacaccatt 560 

tgttatttgt ttaatcaacc aaaag actica tdtttittcaa atgtc.tttaa tataatttitt 62O 

citgattgaat tittataat at ttacatgatt ctdgatccag aatat cottic ttcttct tcc 68O 

attttgtc.ct g tattgattt gttctittgaaa aaggattgtt citttgttatct g tattggtga 74 O 

aaaaggattgttatttgttgataaaaattt gat ctittaaa caatgtttgg ttittgcataa 800 

aggtagaaga cc 812 

<210s, SEQ ID NO 34 
&211s LENGTH: 1840 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic promoter sequence 

<4 OOs, SEQUENCE: 34 

ggcc.gc.ctgc aggaagctgt accc.cccalag Cttaaatgac at Cagataca cqcttgttgaa 6 O 

c catctittaa agtattgatg gactic titcac tatgaaagct citctittaaaa ttaattittct 12 O 

ttgtacatgt citctaa.gcaa tdtcaaatta attagagg to caaattcaaa aaaatgtcgt. 18O 

attgaatcat tcc attacta aattggttca atgtcagatt taalacagcct agggataatt 24 O 

tagtgagata tdagatticta ctittcaa.cat atactaatcc taaatcticta gcaactttitt 3OO 

atataagcta taaatat cat gaaaatgitat tittaatcgtt toataattta togcagt caca 360 

ctaatggaaa aaaggc caat tatt attatt ttctt cagac tataaatgaa alacataaatt 42O 

aaaatgcaga ttagtttaaa attittaataa gtaagtaaaa togcttatago cittatacaaa 48O 

at catatttg gaagtttcta acattgttgc aatttgttat cacaaat cac agtaatattt 54 O 

gtatactaat tagtaattac aactatacac aaatttaaat gigg taatcat at atttgttgt 6OO 

Ccagtggatt gaacaaat at gct cqgcc.ca toggaagta atgccaattt tdggtgagta 660 

aagcc catgc galaattitt ca cataagaaaa gottctgacg taagggatga C9C acctgac 72 O 

gtaagggatg acgcacctga cqtaagggat gacgcacctg acgtaaggga tigacgcactic 78O 

gagat.ccc.ca tot coactga cqtaagggat gacgcacaat cocactatoc titcgcaagac 84 O 

cct tcc tota tataaggaag tt cattt cat ttggagagga cacgctgaca agctagottg 9 OO 
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gctgcagg ta gatctgcttt ttgttittcaa cacatgagt togcatgcttt titat cattgc 96.O 

ttatatagitt gcaagtttgc aactic cittga tatttitttitt atgtagacac tactaccacc O2O 

aaaaacttitt ggtctgctta ttcttgttta citatgtaaaa aaaataaatgaattgttitat O8O 

ttactic cqat ttgatggagt ctdgtttatg aggttittata gcc tttacag aaaattgata 14 O 

gttacaaaaa tatttittcaa aaataaaagg gtaaaac cqt catttcaagt tdttattgtt 2OO 

ttgggggact ggatttgaaa taaatatag aaccggaaaa Caaggtgagc Caagtcgaa 26 O 

gcctittggac ccgtttitt at atttactic ct c coattic cct tct cottcaa toctitcc titc 32O 

citccitcct co cittcttctitc titcccctcitt to attitt coa gccactacaa acttittctat 38O 

citct acttitt titt cotct cq attt caggta Ctttittgaga ccc.tttgttg tdattitt cqa 44 O 

acacacaccc caattacgtt tdatttittga t cocq catcg atttcaattic atc.cgtttct SOO 

gagtttcttt tdgatctggg togt cittgagc taatcttitt c gatctgttgt ttatcgattit 560 

tact catgcg tatgttcatt acaccatttgttatttgttt aatcaac caa aag act catg 62O 

tttittcaaat gtc.tttaata taatttittct gattgaattt tataatattt acatgattct 68O 

ggat.ccagaa tat cottctt cittct tcc at tttgtcc tdt attgatttgt ctittgaaaaa 74 O 

ggattgttct ttgtatctgt attggtgaaa aaggattgtt atttgttgat aaaaatttga 8OO 

t ctittaaa.ca atgtttggitt ttgcataaag gtagaag acc 84 O 

<210s, SEQ ID NO 35 
&211s LENGTH: 1848 
& 212 TYPE DNA 
<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic promoter sequence 

<4 OOs, SEQUENCE: 35 

ggcc.gc.ctgc aggaagctgt accc.cccalag Cttaaatgac at Cagataca cqcttgttgaa 6 O 

c catctittaa agtattgatg gactic titcac tatgaaagct citctittaaaa ttaattittct 12 O 

ttgtacatgt citctaa.gcaa tdtcaaatta attagagg to caaattcaaa aaaatgtcgt. 18O 

attgaatcat tcc attacta aattggttca atgtcagatt taalacagcct agggataatt 24 O 

tagtgagata tdagatticta ctittcaa.cat atactaatcc taaatcticta gcaactttitt 3OO 

atataagcta taaatat cat gaaaatgitat tittaatcgtt toataattta togcagt caca 360 

ctaatggaaa aaaggc caat tatt attatt ttctt cagac tataaatgaa alacataaatt 42O 

aaaatgcaga ttagtttaaa attittaataa gtaagtaaaa togcttatago cittatacaaa 48O 

at catatttg gaagtttcta acattgttgc aatttgttat cacaaat cac agtaatattt 54 O 

gtatactaat tagtaattac aactatacac aaatttaaat gigg taatcat at atttgttgt 6OO 

Ccagtggatt gaacaaat at gct cqgcc.ca toggaagta atgccaattt tdggtgagta 660 

aag.cccatgc gaaattitt ca cataagaaat gcatgcttitt tdttittcaac gacatgagtt 72 O 

gcatgcttitt tat cattgct tatatagttg caagtttgca act cottgat atttitttitta 78O 

tgtaga cact actaccacca aaaacttittg gtctgctitat t cittgtttac tatgtaaaaa 84 O 

aaataaatga attgtttatt tactic cqatt tdatggagtic toggtt tatga gqttittatag 9 OO 

c ctittacaga aaattgatag ttacaaaaat atttittcaaa aataaaaggg taaaaccotic 96.O 

atttcaagtt gtt attgttt tdgggactggatttgaaat gaagcttctg acgtaaggga 1 O2O 

tgacgcacct gacgtaaggg atgacgcacc tacgitalagg gatgacgcac Ctgacgtaag 108 O 
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ggatgacgca citcgagat.cc C catctocac tacgta agg gatgacgcac aatcc cact a 14 O 

t cct tcgcaa gaccct tcct ctatataagg aagttcattt catttggaga gqacacgctg 2OO 

acaa.gctago ttggctgcag gtagat catgaaatatagaa ccggaaaa.ca aggtgagcc.g 26 O 

aagt cqaagc ctittgg acco gtttittatat titact cotcc cattc ccttic ticcittcaatc 32O 

cittcct tcct cotcct coct tctitcttctt cocct ctittc attitt coagc cactacaaac 38O 

ttitt citat ct c tactitttitt to ct citcg at titcagg tact ttittgagacic citttgttgttg 44 O 

attitt.cgaac acacac ccca attacgtttg atttittgatc cc.gcatcgat ttcaatt cat SOO 

cc.gtttctga gtttcttittg gatctgggtg tottgagcta atcttitt cqa totgttgttt 560 

atcgattitta ct catgcgta tott cattac accatttgtt atttgtttaa totalaccaaaa 62O 

gact catgtt tttcaaatgt ctittaatata atttittctga ttgaattitta taatatttac 68O 

atgattctgg atccagaata t ccttcttct tct tccattt tdtcc tigitat tdatttgtct 74 O 

ttgaaaaagg attgttctitt gtatctgt at tdgtgaaaaa goattgttat ttgttgataa 8OO 

aaatttgatc tittaaacaat gtttggttitt gcatalaaggit agaag acc 848 

We claim: ° transcribable polynucleotide molecule operably linked to a 
1. A chimeric promoter comprising a Cauliflower mosaic 

virus 35S promoter enhancer fused with a rice actin gene 
promoter to form said chimeric promoter, wherein said 
chimeric promoter enhancer is at least 99% identical to the 
2XA1-B3 enhancer sequence of SEQID NO:5, and wherein 
the promoter enhancer is fused to the rice Act 1 promoter at 
the -848 nt position of SEQ ID NO:7. 

2. A construct comprising the chimeric promoter of claim 
1, wherein said chimeric promoter is operably linked to a 

3' transcription termination polynucleotide molecule. 
3. The construct of claim 2, wherein said transcribable 

polynucleotide molecule is a gene of agronomic interest. 
4. The construct of claim 3, wherein said gene of agro 

30 nomic interest is a yield gene. 
5. A transgenic plant stably transformed with the construct 

of claim 2. 
6. A seed of the transgenic plant of claim 5, which 

comprises the construct of claim 2. 
k k k k k 


