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(57) Abstract: The present invention relates to methods of providing plants which are resistant and/or tolerant to an agrochemical
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HERBICIDE RESISTANT PLANTS AND METHODS FOR THE
PRODUCTION THEREOF

The present invention relates inter alia, to herbicide resistant plants and methods for
the production thereof. In particular, the invention relates to polynucleotide sequences and
their use in the production of plants with an increased resistance and/or tolerance to a
herbicide which comprises paraquat, diquat or a functionally related analogue thereof.

With the increasing world animal population there are now far greater demands on
the land used to provide agriculturally related products. Farmers are faced with having to
produce larger quantities of high quality crops in what are often unfavourable conditions.
There are various factors which have an effect on the quality of the crop of interest such as
poor soil quality; poor growing conditions; pests; and weeds growing in the same field.
These weeds are problematic as they not only compete with the crop of interest for the
nutrients contained within the soil but they can also act as host to various pests which are
deleterious to the crop of interest. One option open to the professional agriculturist is to use
herbicides to control the growth weeds.

Herbicides are usually classified by their action in the field and basically fall into two
broad categories, viz., non selective herbicides which are effective against a wide range of
crops and selective herbicides which are only effective against certain crop groups. They are
then sub divided into pre-emergence which are applied before the weeds and crop plants are
established or post-emergence, being after the weeds (and often the crop plants) have become
established. Some post emergence selective herbicides (which are not effective against the
crop plant) can be applied to the entire crop/weed canopy. This is often described as “over-
the-top application”.

Paraquat and diquat are examples of non-selective post emergence contact herbicides
both of which are inactivated in the soil. These herbicides will rapidly destroy a wide range
of plants upon contact without leaving herbicidal residues in the soil which would otherwise
be lethal to crops planted subsequently, making paraquat/diquat an ideal choice in removing
weeds from fields prior to the planting/sowing of the crops of interest. These herbicides can
not however, be used in an “over-the-top application” due to their non-selective nature. This
leaves the farmer with a limited period within the growing season when paraquat/diquat can

be applied.
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The application of recombinant technology in the field of agriculture has huge
potential for numerous benefits including cost and labour savings as well as improving
production of high quality crops.

An example of the application of recombinant technology in this area is the
production of crop plants which are resistant to herbicides thereby allowing the farmer to
apply herbicides to fields comprising crop plants and weeds using “over-the-top application”
throughout the growing season, the result being that the weeds are killed leaving the resistant
crop plants in the field. This technology has been applied in amongst other things, the
production of ROUNDUP READY™ Soya which is resistant to herbicides, having as a
mode of action the enzyme 5-enolpyruvylshikimate-3-phosphate synthase, such as those
agrochemicals containing glyphosate.

Furthermore, International patent application PCT publication number W099/32630
relates to plants which are resistant and/or tolerant to agrochemicals comprising paraquat,
diquat or a functionally related analogue thereof through the production in plants of proteins
which are capable of binding said paraquat, diquat or a functionally related analogue thereof.

Plants which are substantially “tolerant” to a herbicide when they are subjected to it
provide a dose/response curve which is shifted to the right when compared with that
provided by similarly subjected non tolerant like plants. Such dose/response curves have
“dose” plotted on the x-axis and “percentage kill”, “herbicidal effect” etc. plotted on the y-
axis. Tolerant plants will typically require at least twice as much herbicide as non tolerant
like plants in order to produce a given herbicidal effect. Plants which are substantially
“resistant” to the herbicide exhibit few, if any, necrotic, lytic, chlorotic or other lesions when
subjected to the herbicide at concentrations and rates which are typically employed by the
agrochemical community to kill weeds in the field. Hereinafter the words (i) "tolerant" and

(ii) "resistant" when used individually mean "tolerant and/or resistant".

The present invention seeks to provide inter alia, a method for the production of crop
plants which are resistant and/or tolerant to an agrochemical comprising paraquat and/or
diquat or a functionally related analogue thereof when applied at a concentration which is
phytotoxic to non resistant/tolerant plants. The crops resulting from this method may be used
as part of a weed control system in a way which would not be applicable to non-resistant like

crop plants.
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According to the present invention there is provided a method of providing plants
which are resistant and/or tolerant to an agrochemical which comprises paraquat, diquat or a
functionally related analogue thereof characterised in that the method comprises inhibiting in
plants a calcium dependant protein kinase (CDPK) or the production thereof and selecting
the thus inhibited plants which are resistant and/or tolerant to the said agrochemical. The
inhibition may be achieved, for example, via a chemical approach through the application of
chemical CDPK inhibitors to the plant, via a transgenic approach through the transformation
of plants with elements capable of providing for inhibition of the CDPK or alternatively
through a combination of these techniques. The resistant and/or tolerant plants may be
identified by their ability to survive when the agrochemical is applied to them at a
concentration which is phytotoxic to control-like plants. A “control-like plant” is one which
has been grown under substantially the same conditions as the inventive plant and is usually
alike to the inventive plant in terms of its age, species etc., but it differs from the inventive
plant in so far as its calcium dependant protein kinase is not inhibited, or is inhibited to a
lesser extent, than that of the inventive plant. The control-like plant may be an untreated or
untransformed plant or a plant which has undergone the transformation and regeneration
process (a so-called transformation control), but without being provided with the elements
required to inhibit the plants CDPK.

When making a comparison of phytotoxicity in the field, it will be apparent that it is
only necessary to identify the concentration of agrochemical required to be phytotoxic to the
weeds in the field without damaging the crop of interest.

The present invention further provides a method as described above comprising: (a)
inserting into a plant cell a gene silencing vector adapted to inhibit production of a calcium
dependant protein kinase; and (b) regenerating plants or plant parts therefrom and selecting
from the population of regenerants those plants or plant parts which are resistant and/or
tolerant to the said agrochemical. The plant cell may be any cell which is capable of
regenerating into a plant. In a further embodiment of the present invention the method
comprises: (a) inserting into a plant cell a polynucleotide comprising at least forty contiguous
nucleotides of a sequence selected from the group depicted as SEQ ID No. 1 to 24 or at least
forty contiguous nucleotides of a polynucleotide sequence which is the complement of one
which binds to any one of the sequences depicted as SEQ ID Nos. 1 to 24 at a temperature of
between 60°C and 65°C in 0.3 strength citrate buffered saline containing 0.1% SDS followed



10

15

20

25

30

WO 01/07592 PCT/GB00/02876

by rinsing at the same temperature with 0.3 strength citrate buffered saline containing 0.1%
SDS wherein said polynucleotide sequence encodes either an RNA or a protein which is
inhibitory to production or function of the plants calcium dependant protein kinase; and (b)
regenerating plants or plant parts therefrom and selecting from the population of regenerants
those plants or plant parts which are resistant and/or tolerant to the said agrochemical. In a
further embodiment of the present invention said method uses the whole or a substantial part
of the polynucleotide or polynucleotide sequence described above. In a still further
embodiment of the present invention said polynucleotide comprises a sequence selected from
the group consisting of SEQ ID No. 1; 2; 3; 4; 5; 6 or 7 or a polynucleotide sequence which
binds to any one of the sequences selected from the group consisting of SEQ ID No. 1; 2; 3;
4;5; 6 or 7 at a temperature of between 60°C and 65°C in 0.3 strength citrate buffered saline
containing 0.1% SDS followed by rinsing at the same temperature with 0.3 strength citrate
buffered saline containing 0.1% SDS wherein said polynucleotide sequence encodes either an
RNA or a protein which is inhibitory to production or function of the plants calcium
dependant protein kinase. The methods for the identification of further polynucleotide
sequences are well known to the skilled man. Hybridisation conditions, such as those
described above may be used or alternatively the polynucleotide sequence may be identified
using the following hybridisation conditions: hybridisation step at a temperature of about
65°C in a solution containing 6 X SSC, 0.01% SDS and 0.25% skimmed milk powder,
followed by rinsing step at the same temperature in a solution containing 0.2 X SSC and
0.1% SDS.

The calcium dependant protein kinase to be inhibited in accordance with the present
invention may consist of a single polypeptide chain with a catalytic kinase domain within the
amino terminus and a calcium binding domain within the carboxyl terminus. More
specifically, the calcium dependant protein kinase to be inhibited may comprisé a
polynucleotide sequence comprising a region encoding the following amino acid sequence:
His; Argy Asp; Xaay Lyss Prog Glu; Asng Xaag Xaayo - (SEQ ID No. 34) wherein the Xaa at
position number 4 may be Leucine or Methionine; the Xaa at position number 9 may be
Phenylalanine or Leucine; the Xaa at position number 10 may be Leucine or Threonine. In a
further embodiment of the present invention the CDPK may be identified via the presence of
a polynucleotide sequence selected from the group depicted as SEQ ID No. 1; 2; 3;4; 5; 6; 7
8:9;10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23 and 24 or any degenerate sequence
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thereof within the plant. Once the protein encoding region for the CDPK to be inhibited has
been identified, it will be possible for the skilled man to create silencing vectors based on
either that sequence or on other aspects of the gene which provide for the CDPK such as the
CDPK promoter region, 5’ untranslated region, intron sequences and the 3’ untranslated
region.

The present invention still further provides a method as described above comprising:
(a) inserting into a plant cell a polynucleotide fusion which comprises a fusion between at
least two polynucleotide sequences as described above wherein said polynucleotide fusion
encodes either an RNA or a protein which is inhibitory to production or function of the plants
calcium dependant protein kinase; and (b) regenerating plants or plant parts therefrom and
selecting from the population of regenerants those plants or plant parts which are resistant
and/or tolerant to the said agrochemical. In a further embodiment of the present invention the
polynucleotide fusion comprises the sequence depicted as SEQ ID No. 25 or 26. The
polynucleotide fusion comprises a fusion (of at least two polynucleotides) between the 3’ end
and 5° end of the separate polynucleotides such that the sequences are preferably arrange in
tandem. When the crop of interest contains a plurality of CDPK functions the polynucleotide
fusion may be used to inhibit the CDPK activity of both genes. The polynucleotide fusion
may also be used to provide a silencing vector with enhanced efficacy for CDPK inhibition.
Alternatively a plurality of silencing vectors may be used to inhibit the CDPK activity or
activities.

The present invention still further provides a method as described above which
additionally comprises providing said plants with an amount of an intracellular vacuolar
transporter which is capable of binding and transporting said agrochemical to the plant
intracellular vacuole and selecting the plants which are resistant and/or tolerant to the said
agrochemical. Such a method may comprise: (a) inserting into a plant cell a gene silencing
vector adapted to inhibit production of the CDPXK in the plant such as a first polynucleotide
comprising at least forty nucleotides of the sequence selected from group depicted as SEQ ID
No. 1 to 24, or at least forty nucleotides of a first polynucleotide sequence which is the
complement of one which binds to any one of SEQ ID Nos. 1 to 24 at a temperature of
between 60°C and 65°C in 0.3 strength citrate buffered saline containing 0.1% SDS followed
by rinsing at the same temperature with 0.3 strength citrate buffered saline containing 0.1%

SDS wherein said first polynucleotide sequence encodes either an RNA or a protein which is
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inhibitory to production or function of the plants calcium dependant protein kinase; and (b)
inserting into the plant cell a second polynucleotide comprising the sequence depicted as
SEQ ID No. 35 or a second polynucleotide sequence which is the complement of one which
binds to SEQ ID No. 35 at a temperature of between 60°C and 65°C in 0.3 strength citrate
buffered saline containing 0.1% SDS followed by rinsing at the same temperature with 0.3
strength citrate buffered saline containing 0.1% SDS wherein said second polynucleotide
sequence encodes an intracellular vacuolar transporter which is capable of binding and
transporting said agrochemical to the plant intracellular vacuole; and (c) regenerating plants
or plant parts therefrom and selecting from the population of regenerants those plants or plant
parts which are resistant and/or tolerant to the said agrochemical. Alternatively the method
may comprise inserting into a plant cell a polynucleotide which comprises a first region
which encodes either an RNA or a protein which is inhibitory to production or function of
the plants calcium dependant protein kinase; and a second region which provides for the
production of an intracellular vacuolar transporter which is capable of binding and
transporting said agrochemical to the plant intracellular vacuole and regenerating plants or
plant parts therefrom and selecting from the population of regenerants those plants or plant
parts which are resistant and/or tolerant to the said agrochemical.

The present invention still further provides a method as described above comprising:
crossing a first plant in which the calcium dependant protein kinase production is
substantially inhibited with a second plant which is capable of producing an intracellular
vacuolar transporter which is capable of binding and transporting said agrochemical to the
plant intracellular vacuole and selecting the resultant plant which is resistant and/or tolerant
to the said agrochemical

The present invention still further provides a method as described above wherein said
polynucleotide, polynucleotide sequence, polynucleotide fusion, first polynucleotide, first
polynucleotide sequence or first region are in antisense orientation. Thus, inhibition of the
calcium dependant protein kinase may be achieved inter alia, by antisense inhibition or sense
co-suppression. Antisense inhibition techniques are well developed and used routinely by
persons skilled in the art. Inhibition is effected in the plant through the production of an
antisense mRNA which is complementary to and capable of hybridising with the sense
mRNA produced by the endogenous gene to be silenced. Sense co-suppression techniques

are also well developed and used routinely by persons skilled in the art. Sense co-



10

15

20

25

30

WO 01/07592 PCT/GB00/02876

suppression is effected through the insertion of the whole or part of a polynucleotide
sequence which is preferably identical but may be substantially similar to the endogenous
sequence encoding the target protein to be suppressed. The sense co-suppression vector may
also comprise the whole or a part of a sequence which is preferably identical or substantially
similar to the 5” untranslated region, the 3’ transcription termination region or intron
sequences of the endogenous gene encoding the target protein to be suppressed. In addition
to this it has also been shown that insertion of regions which are substantially similar or
identical to the promoter regions of the said endogenous gene will sometimes result in
inhibition of production of the target protein.

The person skilled in the art will also appreciate that there are further ways of
inhibiting or otherwise disrupting the function of a gene including, for example, modification
of the promoter region of the endogenous gene, such as by deletion or mutation, resulting in
an inability to bind RNA polymerase or otherwise inhibiting the endogenous gene by
techniques such as specific DNA binding domain targeted methylation. In this case DNA
methylases are targeted to specific binding domains within the gene to be suppressed thereby
interrupting the endogenous target protein expression. Other techniques include excision of
endogenous gene or interruption of expression via homologous recombination.

Another method uses the so called chimeroplasty technique of in situ mutagenesis of
an endogenous gene. As with all of the inhibition methods described above, the technique
per se is not germane to the present invention but, briefly, it involves the introduction into
plant material of mixed ribo-deoxyribonucleic acids which comprise a region (typically less
that 100 nucleotides in length) which is complementary to a target sequence in the
endogenous gene, with the proviso that within the region of complementarily there is a
"mismatch" which becomes represented in the endogenous gene via the action of DNA repair
and replication enzymes. The mismatch typically occurs within a region of the gene
encoding the active site of an enzyme, the activity of which is consequentially abolished or at
least severely curtailed.

In summary then, any gene suppression technique can be applied in the method of the
present invention. Additionally the person skilled in the art is also free to use techniques
available within the art to enhance the efficacy of suppression of the desired gene. One such
method involves the use of an inverted repeat sequence and is described in the International

patent application, PCT publication number W098/53083.
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The present invention still further provides a method as described above wherein said
polynucleotide, polynucleotide sequence, polynucleotide fusion, first polynucleotide, first
polynucleotide sequence, second polynucleotide or second polynucleotide sequence is
bounded by a plant operable promoter and a transcription termination sequence which is
functional in plants. Such promoters and terminators, which are per se not germane to the
invention, are well known to the skilled person and include, for example constitutive
promoters such as the CaMV35S; FMV335S; NOS; OCS; Patatin and E9 (derived from the
small subunit of RUBISCO). Inducibly, developmentally regulated and/or tissue specific
promoters may also be used such as the oleosin; alcA/alcR switch; GST switch; RMS switch
and ribulose bisphosphate carboxylase-oxygenase small sub-unit promoters. Terminators
which can be used in the present invention include; NOS; proteinase inhibitor II and the
terminator of a gene of alpha-tubulin (EP-A 652,286).

The present invention still further provides plants and plant progenitor material
obtained according to a method as described above. In a further embodiment of the present
invention said plants and plant progenitor material is selected from the group consisting of
melons, mangoes, soybean, cotton, tobacco, sugarbeet, oilseed rape, canola, flax, sunflower,
potato, tomato, alfalfa, lettuce, maize, wheat, sorghum, rye, bananas, barley, oat, turf grass,
forage grass, sugar cane, pea, field bean, rice, pine, poplar, apple, peaches, grape,
strawberries, carrot, lettuce, cabbage, onion, citrus, cereal, nut plants or other horticultural
Crops.

The present invention still further provides a method of providing a plant or plant part
with a further desired agronomic trait comprising: (a) inserting into the genome of a plant or
plant progenitor material as described above a polynucleotide which provides for the desired
agronomic trait; and (b) regenerating plants or plant parts from said material; and (c)
selecting the plants or plant parts having said further desired agronomic trait; or crossing a
first plant which is resistant and/or tolerant to an agrochemical in accordance with the present
invention with a second plant which provides for said further desired agronomic trait and
selecting the resultant plant which is still resistant to said agrochemical and is capable of
producing the further agronomic trait. In a further embodiment of the present invention the
further desired agronomic trait is selected from the group consisting of: further herbicide
resistance; insect resistance; nematode resistance; stress tolerance; altered yield; altered

nutritional value or any other desirable agronomic trait.
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The present invention still further provides plants or plant parts or plant progenitor
material obtained according to the method of the preceding paragraph. Plant progenitor
material includes all parts of the plant which are capable of exhibiting the resistance to the
agrochemical in accordance with the present invention.

According to a further aspect of the present invention there is provided a
polynucleotide consisting of the sequence selected from the group depicted as SEQ ID No. 1
to 7, 25 and 26. The present invention further provides an isolated polynucleotide
comprising the sequence depicted as SEQ ID No. 8 to 24 in antisense orientation.

The present invention still further provides a DNA construct comprising in sequence
a plant operable promoter region a polynucleotide as described in the preceding paragraph
and a transcription termination region which is functional in plants. The DNA construct
according to the invention may further comprises a polynucleotide encoding a selectable
marker. The selectable marker may confer resistance to an antibiotic such as kanamycin;,
hygromycin or gentamycin. Further suitable selectable markers include genes which confer
resistance to herbicides such as glyphosate based herbicides or resistance to toxins such as
eutypine. Other forms of selection are also available such as hormone based selection
systems such as the Multi Auto Transformation (MAT) system of Hiroyrasu Ebinuma et al.
1997. PNAS Vol. 94 pp2117-2121; visual selection systems which use the known green
fluorescence protein, B glucoronidase and any other selection system such as mannose
isomerase, xylose isomerase and 2-deoxyglucose (2-DOG).

The polynucleotide/DNA construct may be inserted into the cells in accordance with
the methods of the present invention by plant transformation techniques which are well
known to the person skilled in the art. Such techniques include but are not limited to particle
mediated biolistic transformation, Agrobacterium-mediated transformation, protoplast
transformation (optionally in the presence of polyethylene glycols); sonication of plant
tissues, cells or protoplasts in a medium comprising the polynucleotide or vector; micro-
insertion of the polynucleotide or vector into totipotent plant material (optionally employing
the known silicon carbide "whiskers" technique), electroporation and the like.

In a further aspect of the present invention there is provided the use of a DNA
construct as described above or at least forty nucleotides of a polynucleotide selected from
the group depicted as SEQ ID No. 1 to 26 or at least forty nucleotides of a polynucleotide

sequence which is the complement of one which binds to any one of SEQ ID Nos. 1 to 26 at



10

15

20

25

30

WO 01/07592 PCT/GB00/02876

-10 -

a temperature of between 60°C and 65°C in 0.3 strength citrate buffered saline containing
0.1% SDS followed by rinsing at the same temperature with 0.3 strength citrate buffered
saline containing 0.1% SDS wherein said polynucleotide sequence encodes either an RNA or
a protein which is inhibitory to production or function of the plants calcium dependant
protein kinase in a method of producing plants which are resistant and/or tolerant to an
agrochemical comprising paraquat, diquat or a functionally related analogue thereof. In a
further embodiment of the present invention there is provided the use of a polynucleotide
selected from the group depicted as SEQ ID No. 1 to 26 or a polynucleotide sequence which
is the complement of one which binds to any one of SEQ ID Nos. 1 to 26 at a temperature of
between 60°C and 65°C in 0.3 strength citrate buffered saline containing 0.1% SDS followed
by rinsing at the same temperature with 0.3 strength citrate buffered saline containing 0.1%
SDS wherein said polynucleotide sequence encodes either an RNA or a protein which is
inhibitory to production or function of the plants calcium dependant protein kinase in a
method of producing plants which are resistant and/or tolerant to an agrochemical
comprising paraquat, diquat or a functionally related analogue thereof. In a still further
embodiment of the present invention the said polynucleotide or polynucleotide sequence
used is in antisense orientation.

The present invention also extends to the use of further polynucleotides which are
inhibitory to the production of plant calcium dependant protein kinases. Such
polynucleotides may be identified from other organisms through the use of known molecular
biology techniques including nucleic acid library screening using the sequence information
described herein to construct oligonucleotide probes. The person skilled in the art is well
versed in such methods for the production and screening of nucleic acid libraries (such as
¢DNA/cDNA) and the necessary techniques for the subsequent identification, isolation and
sequence determination of further polynucleotides which can be used in gene silencing
programmes. The skilled man will also appreciate that other methods exist for the
identification of further CDPK sequences through the use of PCR strategies again based on
oligonucleotide primers using the sequence information provided herein. Such further
CDPK sequences when identified, can also be used to produce gene silencing vectors to be
used in accordance with the methods of the present invention.

The present invention still further provides a method of providing plants which are

resistant and/or tolerant to an agrochemical which comprises paraquat, diquat or a
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functionally related analogue thereof comprising (a) inserting into a plant cell a
polynucleotide which is at least forty contiguous nucleotides and wherein part of said
polynucleotide encodes the motif depicted as SEQ ID No. 34 and wherein said
polynucleotide encodes either an RNA or a protein which is inhibitory to production or
function of the plants calcium dependant protein kinase; and (b) regenerating plants or plant
parts therefrom and selecting from the population of regenerants those plants or plant parts
which are resistant and/or tolerant to the said agrochemical.

In a further aspect of the present invention there is provided a method of providing
plants which are resistant and/or tolerant to an agrochemical which comprises paraquat,
diquat or a functionally related analogue thereof characterised in that the method comprises
providing the plants with an amount of an intracellular vacuolar transporter which is capable
of binding and transporting said agrochemical to the plant intracellular vacuole and selecting
those resultant plants which are resistant and/or tolerant to the said agrochemical. In a
further embodiment of the present invention said method comprises: (a) inserting into a plant
cell a polynucleotide encoding the protein sequence depicted as SEQ ID No. 36 or an active
protein variant or polynucleotide sequence which is the complement of one which binds to a
polynucleotide which encodes the protein depicted as SEQ ID No. 36 or said variant at a
temperature of between 60°C and 65°C in 0.3 strength citrate buffered saline containing 0.1%
SDS followed by rinsing at the same temperature with 0.3 strength citrate buffered saline
containing 0.1% SDS wherein said polynucleotide sequence encodes an intracellular
vacuolar transporter which is capable of binding and transporting said agrochemical to the
plant intracellular vacuole; and
(b) regenerating plants or plant parts therefrom and selecting from the population of
regenerants those plants or plant parts which are resistant and/or tolerant to the said
agrochemical. In a further embodiment of the present invention said polynucleotide
comprises the sequence depicted as SEQ ID No. 35. A protein variant is an active protein
which may be achieved through conservative substitutions within the amino acid sequence
which substitutions do not significantly adversely affect the agrochemical binding and
vacuolar transport activity of the protein. In particular substitutions may be made between
the following amino acid groups viz.:

@) Alanine and Glycine;

(i1) Serine and Threonine;
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(11) Glutamic acid and Aspartic acid;

(iii)  Arginine and Lysine;

(iv)  Asparagine and Glutamine;

(v) Isoleucine and Leucine,

(vi)  Valine and Methionine;

(vii)  Phenylalanine and Tryptophan.

In general, more conservative than non-conservative substitutions will be possible
without destroying the vacuolar transporter properties of the proteins. Suitable variant
proteins in accordance with the present invention may be determined and tested using routine
methods which are well known to the person skilled in the art. Such variant proteins may
also be synthesised chemically using standard techniques. The present invention also extends
to the use of further intracellular vacuolar transporters which may be identified from other
organisms through the use of known molecular biology techniques involving homology
screening of further organisms’ nucleic acid libraries (such as gDNA/cDNA) and the
subsequent identification and isolation of the intracellular vacuolar transporter sequences.
The person skilled in the art will appreciate that alternative methods exist for the
identification and characterisation of further vacuolar transporters from other sources such as
plants. Such methods include PCR strategies based on oligonucleotide primers using, or
deduced from the sequence information provided herein or from the further sequences
obtained using the screening techniques described above.

The polynucleotide encoding said vacuolar transporter may be bounded by a plant
operable promoter and terminator such as those described above. Furthermore, it is possible
to use, in association with the promoter sequence, other regulation sequences which are
situated between the promoter and the sequence encoding the vacuolar transporter protein
used in the methods of the present invention, such as transcriptional or translational
enhancers, for example, tobacco etch virus (TEV) translation activator described in
International Patent application, PCT publication number WO87/07644. The polynucleotide
encoding the vacuolar transporter protein used in the methods of the present invention may
also be codon-optimised, or otherwise altered to enhance for example, transcription once it is
incorporated into plant material. An example of preferred codon usage from cotton and

maize plants is set out in Table 1 below.
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Table 1

Amino Acid Cotton preference Maize preference
Alanine GCT GCC
Arginine AGG AGG
Asparagine AAC ACC
Aspartic Acid GAT GAC
Cysteine TGC TGC
Glutamine CAA CAG
Glutamic Acid GAG GAG
Glycine GGT GGC
Histidine CAT CAC
Isoleucine ATT ATC
Leucine CTT CTG
Lysine AAG AAG
Methionine ATG ATG
Phenylalanine TTC TTC
Proline CCT CCG
Serine TCT ' AGC
Threonine ACT ACC
Tryptophan TGG TGG
Tyrosine TAC TAC
Valine GTT GTG

Such codon optimisation may also be used to alter the predicted secondary structure
of the RNA transcript produced in any transformed cell, or to destroy cryptic RNA instability
elements present in the unaltered transcript, thereby increasing the stability and/or availability
of the transcript in the transformed cell (Abler and Green. 1996. Plant Molecular Biology
(32) pp63-78). The expression of the vacuolar transporter protein used in the methods of the
present invention may also be enhanced through the inclusion of one or more intron

sequences within the polynucleotide encoding said protein and/or combination. (Rose and
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Beliakoff, 2000. Plant Physiology (122) pp.535-542). Examples of such sequences are the
second intron of the Solanum tuberosum 1.S1 gene and the alcohol dehydrogenase 1 gene
(adhl) intron of monocotyledonous plant species.

The present invention still further provides plants, plant parts and plant progenitor
material obtained by the methods as described above.

The present invention still further provides the use of a vacuolar transporter in a
method of producing plants which are resistant and/or tolerant to an agrochemical
comprising paraquat, diquat or a functionally related analogue thereof.

The present invention still further provides a method of selectively controlling weeds
in a field said field comprising crop plants and weeds said method comprising applying to
said field an agriculturally acceptable formulation of an agrochemical comprising paraquat,
diquat or a functionally related analogue thereof, characterised in that the said crop plants are
the plants as mentioned above.

The invention will now be further illustrated by way of the following non-limiting

examples and with reference to the sequence listing and figures of which:

SEQ ID No. 1 = Arabidopsis sp. calcium dependant protein kinase clone 23.1.
SEQ ID No. 2 = Arabidopsis sp. calcium dependant protein kinase clone 15.1.
SEQ ID No. 3 = PCR product of part of clone 15.1.

SEQ ID No. 4 = PCR product of part of clone 23.1.

SEQ ID No. 5 = Arabidopsis sp. calcium dependant protein kinase clone.
SEQ ID No. 6 = Arabidopsis sp. calcium dependant protein kinase clone.
SEQ ID No. 7 = Arabidopsis sp. calcium dependant protein kinase clone.
SEQ ID No. 8 = EMBL.: Y18055 Arachis hypogea.

SEQ ID No. 9 = EMBL: DCPK431 Daucus carota.

SEQ ID No. 10 = EMBL: ZM28376 Zea mays.

SEQ ID No. 11 = EMBL: ZMCDPK1 Zea mays.

SEQ ID No 12 = EMBL: U69174 Glycine max.

SEQ ID No 13 = EMBL: GMCADPK Glycine max.

SEQ ID No 14 = EMBL: IBD707 Ipomoea batatas.

SEQ ID No 15 = EMBL: AF072908 Nicotiana tabacum.

SEQ ID No 16 = EMBL: X81393 Oryza sativa.
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SEQ ID No 17 = EMBL: OSCDPK2 Oryza sp.

SEQ ID No 18 = EMBL: AF030879 Solanum tuberosum.

SEQ ID No 19 = EMBL: AF035944 Fragaria x ananassa.

SEQ ID No 20 = EMBL: AB017517 Marchantia polymorpha.

SEQ ID No 21 = EMBL: AB017516 Marchantia polymorpha.

SEQ ID No 22 = EMBL: U90262 Cucurbita pepo.

SEQ ID No 23 = EMBL: AF090835 Mesembryanthemum crystallinum.

SEQ ID No 24 = EMBL.: U08140 Vigna radiata.

SEQ ID No. 25 and 26 = PCR product of fusion between part of clone 23.1 and 15.1.
SEQ ID No. 27 to 33 = PCR primers.

SEQ ID No. 34 = CDPK signature domain.

SEQ ID No. 35 =EMBL: Y13138 S. cerevisiae YLLO28w/TPO1 vacuolar transporter.
SEQ ID No. 36 = Protein sequence encoded by SEQ ID No. 35.

FIGURE 1 is the construct pPBCDPK19 containing the CDPK19 PCR product in antisense
orientation.

FIGURE 2 is the construct pPBCDPK23 containing the CDPK23 PCR product in antisense
orientation.

FIGURE 3 is the construct pPBCDPK1923 containing the CDPK19 and 23 PCR products,

both of which are in antisense orientation.

Example 1

Production of plants resistant/tolerant to paraquat through antisense inhibition of the plant

calcium dependant protein kinase (CDPK).

1.1 Isolation and preparation of polynucleotide sequence for production of antisense

constructs

DNA sequences used for the production of the antisense constructs pBCDPK19,
pBCDPK23 and pBCDPK1923 (Figures 1, 2 and 3) are generated by PCR from the plasmid
clones depicted as SEQ ID No. 1 and SEQ ID No. 2.
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The following oligonucleotide primers are synthesised by Gibco BRL™ according to
standard methods:

19FBam ACCCGGATCCAGGAGCTTAAATTTGGACTTCA

19RXho TTTCTCGAGGTCCACAACATGAAAATAAAGAGTCAG
19RXho 5'- AAACACTCGAGACCCTGATCTACAATTATTGAGG -3'
23FBam ACTCGGATCCAGGGTTATTGCCGAATTTTTATCTACGG
23RXho TTCCTCGAGATCCCAAGTTTTACCTTCTCTTGGT

23FSac ACTCGAGCTCAGGGTTATTGCCGAATTTTTATCTACGG
23RBam TTCGGATCCATCCCAAGTTTTACCTTCTCTTGGT

Primers 19FBam and 19RXho are used to amplify a 593 bp region from the 3’ end of clone
15.1, resulting in the incorporation of BamH1 and Xhol restriction sites onto the 5° and 3’

termini respectively of the PCR product (SEQ ID No.3).

Primers 23FBam and 23RXho are used to amplify a 676 bp region from the 3’ end of clone
23.1, resulting in the incorporation of BamH1 and Xhol restriction sites onto the 5" and 3’

termini respectively of the PCR product (SEQ ID No. 4).

Primers 23FSac and 23RBam are used to amplify the same 676 bp region from the 3’ end of
clone 23.1 resulting in the incorporation of SacI and BamH]1 restriction sites onto the 5° and

3’ termini respectively of the PCR product.

PCR products are analysed by gel electrophoresis to ensure specificity. Subsequently
products were purified using the Qiagen™™ PCR clean up kit according to manufacturers
instructions prior to restriction endonuclease digestion. Restriction endonuclease digests are

performed using standard procedures.

1.2. Production of antisense construct pBCDPK19

The product is generated by digestion of the purified PCR product of clone 15.1 with BamHI
and Xhol restriction endonucleases, followed by ligation into the respective sites of the

plasmid pMJB1. The resulting intermediate plasmid pMJB19 contains the CDPK19 PCR



10

15

20

25

30

WO 01/07592 PCT/GB00/02876

-17-

product in the antisense orientation, flanked upstream by a double CaMV 35S promoter and
downstream by the NOS terminator. This cassette is isolated by digestion of pMJB19 with
HindIll and EcoRI, and agarose gel electrophoresis. The DNA is visualised under UV light
and the band of predicted size is removed. DNA is then purified from the gel using the
Qiagen™ gel purification kit according to known techniques. The cassette is then inserted
into the HindlIll, EcoRI restriction sites of the binary vector pBIN19 and subsequently
transformed into competent E.coli cells according known techniques. Following cloning into

the binary vector, pBIN19 junction regions are sequenced to confirm correct re-ligation.

1.3. Production of antisense construct pBCDPK23

The production of this construct is carried out essentially as described in part 1.2 above with
the exception that the initial PCR product used is generated using the 23.1 clone as DNA

template and 23FBam and 23RXho oligonucleotide primers.

1.4. Production of antisense construct pBCDPK 1923

The PCR product of clone 23.1B generated using the primers 23FSac and 23RBam is
digested with Sacl and BamHI restriction endonucleases and ligated into the respective sites
of pMJIB19. The resultant plasmid pMJB1923 contains the specified 3’ regions of both
CDPK19 and CDPK 23 (SEQ ID No. 25) in antisense orientation flanked by the double
CaMV 35S promoter and the NOS terminator as previously described in part 1.2 above. The
promoter, antisense DNA, and terminator are isolated as a cassette using HindlIl and EcoRI

restriction sites and cloned into the binary vector as previously described in part 1.2 above.

1.5. Sequencing

In order to confirm the correct antisense sequence is cloned, the generated plasmids
pMIB19,pMJB23, pMJIB1923 are then sequenced using the known methods for the machine
used (ABI™ DNA sequencer). Oligonucleotides are generated allowing the region

containing the antisense DNA to be sequenced in both forward and reverse orientations.
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1.6. Plant transformation/regeneration

Constructs pBCDPK 19, pBCDPK23 and pBCDPK1923 are transformed into
Agrobacterium strain by electroporation according to known methods. Transformation into
Arabidopsis is performed using standard infiltration methods such as those described in
Clough & Bent 1998 and Bechtold & Pelletier, 1998. Transgenic material is selected by
plating out onto MS media containing kanamycin. Selected lines are then grown to maturity

and self-pollinated to bulk up seed quantity.

1.7.Analysis of Transgenic Plants.

PCR analvysis of transformants

PCR analysis is performed on leaf material from primary transformants to ensure the
presence of the antisense construct. Oligonucleotide primers are synthesised by Gibco
BRL™ to regions within the T-DNA borders. Leaf material is prepared according to

Klimyuk et al. (1993) and PCR is carried out using standard procedures.

RNA analysis

The effect of the antisense constructs on levels of endogenous CPDK mRNA is examined in
selected transgenic lines by Northern blot hybridisation. RNA is extracted from leaf tissue
using TriZOL (Gibco BRL™) procedure according to the known techniques. Denaturing
RNA gels and Northern blots are prepared according to known methods (Sambrook ez al.)
and filters hybridised using probes prepared from DNA fragments present within SEQ ID
No.1 and SEQ ID No. 2.

Protein Analysis

Oligonucleotides are synthesised and used to amplify by PCR the sequence encoding either
CDPK 19 or CPDK 23 proteins regions and fragments thereof. The PCR products are cloned
into the over-expression vector pQE-60 (Qiagen™), transformed into E.coli TOP 10 cells for
expression of the protein. The over-expressed protein was purified using the 6 x His Tag
with Ni-NTA resin (QiagenTM) and used as antigen for production of antiCDPK antibodies.
Crude soluble protein extracts are prepared from leaf tissue of transgenic plants. SDS-PAGE

is performed on Tris-Glycine gels (Novex) and proteins blotted onto PVDF membrane using
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known methods. Levels of endogenous CDPK 19 and 23 proteins are measured by Western
blot analysis against known standards using raised antiCDPK antibodies and ECL Kit

(AmershamTM) using known methods.

Paraquat tolerance trials

Plants are transferred to 5 inch pots containing John Innes potting compost No. 3 and
evaluated by post emergence foliar application of differing concentrations of liquid paraquat.
Visual assessment of phytotoxicity is carried out after 5 and 17 days after treatment.
Transgenic lines with inhibited endogenous CDPK show resistance to concentrations of

paraquat which are phytotoxic to control like plants.

Analysis of chlorophyll content of leaf discs

Paraquat is also added to molten MS agar to a final concentration of 2, 5, 10 and 20 uM,
prior to pouring. Leaf discs are isolated from transgenic plants and placed on the surface of
the solidified media and sealed in petri dishes. The dishes are then placed under
illumination for 48 hours, and plants assessed for visual damage. Measurement of
chlorophyll content is performed as a quantitative assessment of herbicide damage.
Transgenic lines with inhibited endogenous CDPK show a higher chlorophyll content than

the control-like plants.

Production of homozygous plant lines

Single copy transgenic plant lines are identified from selected lines by Southern hybridisation
according to the methods described in Sambrook et al. Isolated genomic DNA is digested
with a suitable restriction enzyme, e.g. EcoRlI, separated on an agarose gel, and transferred to
nylon filters. DNA is then hybridised with a radiolabelled probe prepared from the NOS
terminator DNA fragment. Hybridisation is carried out at 65°C for 16 hours and filters
washed at high stringency.

After identification of single insert lines, plants are self pollinated and the resulting seed are
analysed for segregation by germination on MS media containing kanamycin. Further

confirmation of homozygous lines is performed by back-crossing selected lines to wildtype
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Arabidopsis and analysing seed segregation by germination on MS media containing

kanamycin.
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CLAIMS

A method of providing plants which are resistant and/or tolerant to an agrochemical
which comprises paraquat, diquat or a functionally related analogue thereof
characterised in that the method comprises inhibiting in plants a calcium dependant
protein kinase or the production thereof and selecting the thus inhibited plants which

are resistant and/or tolerant to the said agrochemical.

A method according to claim 1 comprising:

(a) inserting into a plant cell a gene silencing vector adapted to inhibit production of a
calcium dependant protein kinase; and

(b) regenerating plants or plant parts therefrom and selecting from the population of
regenerants those plants or plant parts which are resistant and/or tolerant to the said

agrochemical.

A method according to claim 1 or claim 2 comprising:

(a) inserting into a plant cell a polynucleotide comprising at least forty contiguous
nucleotides of a sequence selected from the group depicted as SEQ ID No. 1 to 24 or
at least forty contiguous nucleotides of a polynucleotide sequence which is the
complement of one which binds to any one of SEQ ID Nos. 1 to 24 at a temperature
of between 60°C and 65°C in 0.3 strength citrate buffered saline containing 0.1% SDS
followed by rinsing at the same temperature with 0.3 strength citrate buffered saline
containing 0.1% SDS wherein said polynucleotide sequence encodes either an RNA
or a protein which is inhibitory to production or function of the plants calcium
dependant protein kinase; and

(b) regenerating plants or plant parts therefrom and selecting from the population of
regenerants those plants or plant parts which are resistant and/or tolerant to the said

agrochemical.

A method according to claim 3 wherein said polynucleotide comprises a sequence

selected from the group consisting of SEQ ID No. 1 to 7.
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A method according to claim 1 comprising:

(a) inserting into a plant cell a polynucleotide fusion which comprises a fusion
between at least two polynucleotide sequences according to claim 3 wherein said
polynucleotide fusion encodes either an RNA or a protein which is inhibitory to
production or function of the plants calcium dependant protein kinase; and

(b) regenerating plants or plant parts therefrom and selecting from the population of
regenerants those plants or plant parts which are resistant and/or tolerant to the said

agrochemical.

A method according to claim 5 wherein the polynucleotide fusion comprises the

sequence depicted as SEQ ID No. 25 or 26.

A method according to claim 1 which additionally comprises providing said plants
with an amount of an intracellular vacuolar transporter which is capable of binding
and transporting said agrochemical to the plant intracellular vacuole and selecting the

plants which are resistant and/or tolerant to the said agrochemical.

A method according to claim 7 comprising:

(a) inserting into plant cell a first polynucleotide comprising at least forty contiguous
nucleotides of the sequence selected from group depicted as SEQ ID No. 1 to 24 or at
least forty contiguous nucleotides of a first polynucleotide sequence which is the
complement of one which binds to any one of SEQ ID Nos. 1 to 24 at a temperature
of between 60°C and 65°C in 0.3 strength citrate buffered saline containing 0.1% SDS
followed by rinsing at the same temperature with 0.3 strength citrate buffered saline
containing 0.1% SDS wherein said first polynucleotide sequence encodes either an
RNA or a protein which is inhibitory to production or function of the plants calcium
dependant protein kinase; and

(b) inserting into the plant cell a second polynucleotide comprising the sequence
depicted as SEQ ID No. 35 or a second polynucleotide sequence which is the
complement of one which binds to SEQ ID No. 35 at a temperature of between 60°C
and 65°C in 0.3 strength citrate buffered saline containing 0.1% SDS followed by

rinsing at the same temperature with 0.3 strength citrate buffered saline containing
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0.1% SDS wherein said second polynucleotide sequence encodes an intracellular
vacuolar transporter which is capable of binding and transporting said agrochemical
to the plant intracellular vacuole; and

(c) regenerating plants or plant parts therefrom and selecting from the population of
regenerants those plants or plant parts which are resistant and/or tolerant to the said

agrochemical.

A method according to claim 7 comprising:

crossing a first plant in which the calcium dependant protein kinase production is
substantially inhibited with a second plant which is capable of producing an
intracellular vacuolar transporter which is capable of binding and transporting said
agrochemical to the plant intracellular vacuole and selecting the resultant plant which

is resistant and/or tolerant to the said agrochemical.

A method according to any one of claims 3 to 6 or 8 wherein said polynucleotide,
polynucleotide sequence, polynucleotide fusion, first polynucleotide or first

polynucleotide sequence are in antisense orientation.

A method according to any one of claims 3 to 6, 8 to 10 wherein said polynucleotide,
polynucleotide sequence, polynucleotide fusion, first polynucleotide, first
polynucleotide sequence, second polynucleotide or second polynucleotide sequence is
bounded by a plant operable promoter and a transcription termination sequence which

is functional in plants.

Plants and plant progenitor material obtained according to a method of any one of

claims 1 to 11.

Plants and plant progenitor material according to claim 12 selected from the group
consisting of melons, mangoes, soybean, cotton, tobacco, sugarbeet, oilseed rape,
canola, flax, sunflower, potato, tomato, alfalfa, lettuce, maize, wheat, sorghum, rye,

bananas, barley, oat, turf grass, forage grass, sugar cane, pea, field bean, rice, pine,
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poplar, apple, peaches, grape, strawberries, carrot, lettuce, cabbage, onion, citrus,

cereal, nut plants or other horticultural crops.

A method of providing a plant or plant part with a further desired agronomic trait
comprising:

(a) inserting into the genome of a plant or plant progenitor material according to
claim 12 or 13 a polynucleotide which provides for the desired agronomic trait; and
(b) regenerating plants or plant parts from said material; and

(c) selecting the plants or plant parts having said further desired agronomic trait;
or

crossing a first plant according to claim 12 or 13 with a second plant which provides
for said further desired agronomic trait and selecting the resultant plant which is

capable of producing the further agronomic trait.

A method according to claim 14 wherein the further desired agronomic trait is
selected from the group consisting of: further herbicide resistance; insect resistance;
nematode resistance; stress tolerance; altered yield; altered nutritional value or any

other desirable agronomic trait.

Plants or plant parts obtained according to the method of claims 14 or 15.

A polynucleotide consisting of the sequence selected from the group depicted as SEQ

ID No. 1to 7,25 and 26.

A polynucleotide according to claim 17 or an isolated polynucleotide comprising the

sequence depicted as SEQ ID No. 8 to 24 arranged in antisense orientation.

A DNA construct comprising in sequence a plant operable promoter region a
polynucleotide according to claim 17 or claim 18 and a transcription termination

region which is functional in plants.
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A DNA construct according to claim 19 which further comprises a polynucleotide

encoding a selectable marker.

Use of a DNA construct according to claim 19 or claim 20 or at least forty
nucleotides of a polynucleotide selected from the group depicted as SEQ ID No. 1 to
26 or at least forty nucleotides of a polynucleotide sequence which is the complement
of one which binds to any one of SEQ ID Nos. 1 to 26 at a temperature of between
60°C and 65°C in 0.3 strength citrate buffered saline containing 0.1% SDS followed
by rinsing at the same temperature with 0.3 strength citrate buffered saline containing
0.1% SDS wherein said polynucleotide sequence encodes either an RNA or a protein
which is inhibitory to production or function of the plants calcium dependant protein
kinase in a method of producing plants which are resistant and/or tolerant to an

agrochemical comprising paraquat, diquat or a functionally related analogue thereof.

Use according to claim 21 wherein said polynucleotide or polynucleotide sequence is

in antisense orientation.

A method according to claim 1 comprising:

(a) inserting into a plant cell a polynucleotide which is at least forty contiguous
nucleotides and wherein part of said polynucleotide encodes the motif depicted as
SEQ ID No. 34 and wherein said polynucleotide encodes either an RNA or a protein
which is inhibitory to production or function of the plants calcium dependant protein
kinase; and

(b) regenerating plants or plant parts therefrom and selecting from the population of
regenerants those plants or plant parts which are resistant and/or tolerant to the said

agrochemical.

A method of providing plants which are resistant and/or tolerant to an agrochemical
which comprises paraquat, diquat or a functionally related analogue thereof
characterised in that the method comprises providing the plants with an amount of an

intracellular vacuolar transporter which is capable of binding and transporting said
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agrochemical to the plant intracellular vacuole and selecting those resultant plants

which are resistant and/or tolerant to the said agrochemical.

A method according to claim 24 comprising:

(a) inserting into a plant cell a polynucleotide encoding the protein depicted as SEQ
ID No. 36 or a protein variant or polynucleotide sequence which is the complement of
one which binds to a polynucleotide which encodes the protein depicted as SEQ ID
No. 36 or said variant at a temperature of between 60°C and 65°C in 0.3 strength
citrate buffered saline containing 0.1% SDS followed by rinsing at the same
temperature with 0.3 strength citrate buffered saline containing 0.1% SDS wherein
said polynucleotide sequence encodes an intracellular vacuolar transporter which is
capable of binding and transporting said agrochemical to the plant intracellular
vacuole; and

(b) regenerating plants or plant parts therefrom and selecting from the population of
regenerants those plants or plant parts which are resistant and/or tolerant to the said

agrochemical.

A method according to claim 25 wherein said polynucleotide comprises the sequence

depicted as SEQ ID No. 35.

A method of selectively controlling weeds in a field said field comprising crop plants
and weeds said method comprising applying to said field an agriculturally acceptable
formulation of an agrochemical comprising paraquat, diquat or a functionally related
analogue thereof, characterised in that the said crop plants are the plants according to

claim 12, 13 or 16.
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aaatccaact
gcgccgattce
gacagagaac
cgtgacctac
gaagatgtta
actttgaaag
ggtggcgage
ggtgttacta
agagatttga
gctattgatt
gggagtccat
atttggagtg
gagtcagaac
ccgtggccaa
ccaaagcgtc
aaagctccca
atgaaccgat
gtagaagaca
attgaggagt
cagatgctta
gtagcagtgt
tcttactttg
aaggaagatg
acagacaadgg
gattggagaa
ctaatgaagg
caatagggtc
caagagaagg
aacctttcta
gagttgtgtt
atgtgtagaa
gtcttcctta

ctcatcttca
acgattcctc
tatctacttt
tgatgggaaa
attccggcca
gagttctaag
tcggecgegg
tcgcttgcaa
aaagagaagt
aagcttgtga
ttttcgatcg
agactattgt
agcccgagaa
ttggattgtc
attacatggc
ctggagtgat
agggagttgc
acatttctga
ggctgactgc
atgttcctct
tcaagagaaa
tcaaagtaat
tgaaagccgg
ttgaagcggt
ctctccacct
acaaggatgg
gaggagatga
atgggagaat
aggcgtctcg
acgggtcttt
tttagtgtct
taaaacttgg
tttttggtga
tgtttagttt
ggaaaaaaaa
acctctataa

FOR THE

ccgtacgcett
ccaaagcgta
cacctctatt
ctgttgcaga
cgatcacgcc
cgatgttccc
cgagtttggt
atcgatctcc
agcgattatg
ggatgataat
gattgttgcg
tgaggttgtg
ctttttgttt
gattttcttc
acctgaggrg
tctttatatt
tcaggctatt
gaccgctaag
aaagcaagtg
tggagatgtt
agctttaagg
gttcaacaag
acttcgtgat
ggatactaaa
gcaaaaggta
aaatgggtac
ctgtgtggat
aagctacgaa
tcattactca
gaacctaggc
gtctctcacg
gattcagaat
ttatgttatc
gttctggtag
ccaaagacca
tgatatgatg

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

cttcgatcta
gaatgtggaa
actttctact
tcteecgeag
cgcaaagacg
aaggaaaaca
gtcacttacc
aagaggaagc
aagcatttgc
gctgtgcatt
agaggtcatt
cagctttgtc
gctaataaga
aagccaggtg
cttaagcgga
ctcttgtgtg
ctgcgtggag
aatctagtca
cttgagcacc
gtgaagtcga
gttattgccg
atggatactg
tttagtacac
ggaaaaggaa
gcaaacgatg
attttgccce
gtcgccaatg
gagtttgcgg
agagggagat
aacgaatagc
ccacgttctc
tcatatcttt
tgtgttcecttt
aaatccaaaa
tttctggtaa
agtcattcac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2162
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1726
DNA

TANAY
[N SIS

o
W D =
vV VvV Vv

A
e

<400> 2

ctggaactgg
tgtatgatct
atatcaaaac
ctgtggatat
caaatatcgt
agttgtgtga
gagctgctgce
gagtgatgca
cagcccttaa
acgagattgt
ctgaggttga
cattttgggce
ttaagaggga
tcgaacctga
aaaatgcgaa
agtttrctgt
cagtggagga
gaaagataaa
ctgatactga
attatgggga
tgcataaggc
tgcgtgaggce
tgcaagatgt
tgaaagctgg
gtttgagcct
ggttctttgt
tgaaaattgt
gttacttgaa
ttattttcat

<210> 3

<211> 593
<212> DNA
<213>

<400> 3

acccggatcce
actgatctac
ggggagtteg
aaggctttta
gaggctttaa
gatgttgaca
gctggaacag
agcctcaagt
tttgtttctg
attgtttatc

<210> 4

<211> 676
<212> DNA
<213>

<400> 4

actcggatcc
aatgttcaac
cggacttcgt
ggtggatact
cctgcaaaag
tggaaatggg

Arabidopsis sp.

gttcaagctc
ggggcgtgag
gggcgagaad
agaggatgtt
gtcgctgaag
aggaggtgag
tgcagtgatg
tcgggatcta
agccatagat
tggaagtcct
tatctggagt
cgagactgag
tcecatggccg
ccccaaaaaa
gaaggctcca
tatgaacaag
agtagctggc
cctcgaggag
tctacagatt
gtttgtggct
ttttagettt
tttaaatgat
tgacacagac
aacagattgg
caagttaatg
ttctgtatct
ttatcttttt
tagccagcca
gttgtctgga

Arabidopsis sp.

aggagcttaa
agattctgat
tggctgtctc
gcttttttga
atgatgaggt
cagacaagga
attggaggaa
taatgagaga
tatctcttaa
tttttttttce

Arabidopsis sp.

agggttattg
aagatggata
gattttagta
aaaggaaaag
gtagcaaacg
tacattttgc

tctgttttga
gttggtcgceg
tatgcgtgea
aggagggaag
gatgcctttg
ctgtttgatc
aagactattc
aagcctgaga
tttggattat
tattacatgg
gctggagtta
caaggggtgg
agagtttctg
cggctttectg
aatgtttcac
ctcaagaaaa
atcaaggaag
cttaaatttg
ctgatggaag
gtctctgtgce
tttgaccaga
gaggtggata
aaggacggac
aggaaagcgt
agagaaggtt
cttaaagaag
ttttcctcaa
tgtacgatat
tccttaatac

atttggactt
ggaagctgct
tgtgcatctt
ccagaatcag
ggatactaac
cggacgaata
agcgtcgagg
aggttcattg
agaagtaaaa
ctcaataatt

ccgaattttt
ctgataatga
cacagctagc
gaactctaga
atgagcatct
cccaggagct

aagatccaac
gagagtttag
agtctatatc
ttgagataat
aggatgatga
ggattgttgc
ttgaagttgt
actttctctt
cagtcttctt
caccagaggt
tcctttatat
ctcaggcgat
agactgccaa
ctgcacaagt
tcggcgagac
gagcgctacg
catttgagat
gacttcataa
ctgctgatgt
atcttaagaa
atcagagcga
ctaacagtga
gaataagcta
cgaggcagta
cattgcaatt
taaaaagaaa
taattgtaga
gaagcagatg
tatttgttgg

cataaactcg
gatgttgatg
aagaaaatgg
agcgattaca
agtgaagaag
agctatgaag
cagtattccce
caattagaag
agaaaaagga
gtagatcagg

atctacggaa
tggtatagtt
ggaatcagaa
ctatggagaa
ccgcaaagcc
ttgtgacgcc

aggacatgat
tattacttac
aaagaagaag
gaaacatatg
tgcagtgcecat
tagaggtcat
tcagatatgc
tgcaaataaa
caagcctggt
acttaggcga
cctgectctgt
cattaggtca
agaccttgtg
actcgaacat
ggtgaaagca
ggtgatagcc
gatggacagt
actcggacag
tgatggggat
aatggcgaac
ttacatagag
agaagttgtt
tgaagagttt
ttcccgggaa
agaaggcgaa
aaggaaaaaa
tcagggtttc
ttcttaaatt
caaaca

gacagcagca
gggatgggac
cgaacgacga
tagagattga
ttgttgcagc
agtttgcggce
gggaaagatt
gcgaaaatta
aaaaacagta
gtctcgagtg

gaagtagaag
tccattgagg
gttcagatgc
tttgtagcag
ttctcttact
ttaaaggaag

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

atatctctta
ttgtgcactg
cttagaacag
cctagacacc
atagttatgg
tatactgagc
cataagcatg
aaagagacat
gagggattca
aattacggac
ggtgtcccac
gttatcgact
aggaagatgc
tcttggatac
agactcaaac
gaacacttat
aaaaagacgg
cagcagatac
gggactttaa
gacgaacact
attgaggagc
gcagctatta
gcggcgatga
agattcaaca
aattaagaaa
cagtattctt
aaatgtttta
ttctgactct

gatacctgat
tttaaattat
acacttgcat
ggagctgcgt
tattatgcaa
gatgatgaaa
caacagtttg
agaaaggttc
ttctttgaaa
ttt

acatcaaagt
agttgaaagc
ttattgaagc
tgtctctcca
ttgacaagga
atggaggaga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1726

60

120
180
240
300
360
420
480
540
593

60

120
180
240
300
360
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actgtgtg
aagctac

attac

2087
DNA

<400> 5

cttctctcte
cgcttctcte
ccctagatac
tctgaaaccc
cagttgctag
ccgecggegg
tcgaggaccg
tctgtatcga
ttagaactgc
ctaagagttc
tggttatgga
atacggagcg
ataagcatgg
aggagaactc
agaaattctc
attatggacc
gagttcctcc
taattgattt
gacaaatgtt
catggattca
ggttgaagca
aatttttatc
ataatgatgg
agctagcgga
ctctagacta
ccttaaagga
ttgacacaga
gaacggattg
tcaagctaat
agccgcaata
taaaccaaga
ttrtttaacct
gggttgagtt
gtttgatgtg
cttttgtctt

<210> 6

<211> 617
<212> DNA
<213>

<400> 6

ggatccaggg
ttcaacaaga
cttcgtgatt
tcttggagat
tttgtagcag
ggagatgact
gggagaataa
gcgtctegte
gggtctttga

gatgtcgcca
gaagagtttg
Tcaagaggga

Arabidopsis sp.

tctetctcete
tagctatagc
ctcaaattca
ctcatcagag
agaagacgtg
taaaaaatcg
trtacttactc
gaggtcctcg
tgtggatatt
gagtattgtt
gctttgtgaa
tgctgctgcet
tgtgattcat
gcctttgaaa
tgagattgtt
cgaaatagat
gttctgggca
taagagggaa
agagcctgat
gaacgcaaag
attttcagtg
tacggaagaa
tatagtttcc
atcagaagtt
tggagaattt
agatggagga
caaggatggg
gagaaaggcg
gaaggacggg
gggtctttag
gaaggtaaaa
ttctattttt
gtgtttgttt
tagaaggaaa
ccttaaccte

Arabidopsis sp.

ttattgccga
tggatactga
ttagtacaca
gttgtgaagt
tgtctctcea
gtgtggatgt
gctacgaaga
attactcaag
acctaggcaa

atgatatatt
cggcaatgat
gattcaatag
agcgaatcaa
ctcgtgcacg

tctegetact
ttccattgtc
gctagagatc
ctacacacag
aaatccaact
gcgccgattce
gacagagaac
cgtgacctac
gaagatgtta
actttgaaag
ggtggcgagce
ggtgttacta
agagatttga
gctattgatt
gggagtccat
atttggagtg
gagtcagaac
ccgtggccaa
ccaaagcgtc
aaagctccca
atgaaccgat
gtagaagaca
attgaggagt
cagatgctta
gtagcagtgt
gatgactgtg
agaataagct
tctecgtcatt
tctttgaacc
tgtctgtctc
cttgggattc
ggtgattatg
agtttgttct
aaaaaccaaa
tataatgata

atttttatct
taatgatggt
gctagcggaa
cgtggatact
cctgcaaaag
cgccaatgat
gtttgcggca
agggagattc
cgaatagcga

[
[95]
]

ccaagaagtt
Jaaaacagga
cctaagcatc
agtgaagaag
tcaagtatta

ctcatcttca
acgattcctc
tatctacttt
tgatgggaaa
attccggcca
gagttctaag
tcggecgegg
tcgcttgcecaa
aaagagaagt
aagcttgtga
ttttcgatcg
agactattagt
agcccgagaa
ttggattgtc
attacatggc
ctggagtgat
agggagttgc
acatttctga
ggctgactgc
atgttcctct
tcaagagaaa
tcaaagtaat
tgaaagccgg
ttgaagcggt
ctctccacct
tggatgtcgc
acgaagagtt
actcaagagg
taggcaacga
tcacgccacg
agaattcata
ttatctgtgt
ggtagaaatc
gaccatttct
tgatgagtca

acggaagaag
atagtttcca
tcagaagttc
aaaggaaaag
gagctttgtg
atattccaag
atgatgaaaa
aatagcctaa
atcaaagtga

gacacagaca
acggattgga
aagctaatga
ccgcaatagg
aaccaagaga

ccgtacgcett
ccaaagcgta
cacctctatt
ctgttgcaga
cgatcacgcc
cgatgttccc
cgagtttggt
atcgatctcc
agcgattatg
ggatgataat
gattgttgcg
tgaggttgtg
ctttttgttt
gattttcttc
acctgaggtg
tctttatatt
tcaggctatt
gaccgctaag
aaagcaagtg
tggagatgtt
agctttaagg
gttcaacaag
acttcgtgat
ggatactaaa
gcaaaaggag
caatgatata
tgcggcaatg
gagattcaat
atagcgaatc
ttctcgtgca
tctttttgta
tctttttttt
caaaagacat
ggtaatgatg
ttcacac

tagaagacat
ttgaggagtt
agatgcttat
gaactctaga
acgccttaaa
aagttgacac
caggaacgga
gcatcaagct
agaagccgca

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

aggatgggag
gaaaggcgtc
aggacgggtc
gtctttagtg
aggtaaaact

cttcgatcta
gaatgtggaa
actttctact
tctcecegcag
cgcaaagacg
aaggaaaaca
gtcacttacc
aagaggaagc
aagcatttgc
gctgtgcatt
agaggtcatt
cagctttagtc
gctaataaga
aagccaggtg
cttaagcgga
ctcttgtgtg
ctgcgtggag
aatctagtca
cttgagcacc
gtgaagtcga
gttattgccg
atggatactg
tttagtacac
ggaaaaggaa
ctttgtgacg
ttccaagaag
atgaaaacag
agcctaagca
aaagtgaaga
cgtcaagtat
catctttecgt
attggtttat
gagaatcagt
ttgtaatatt

caaagtaatg
gaaagccgga
tgaagcgtcc
ctatggagaa
ggaagatgga
agacaaggat
ttggagaaag
aatgaaggac
atagggtctt

420
480
540
600
660
676

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2087

60

120
180
240
300
360
420
480
540
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tagtgrctgt
aaacttggga

<210> 7
<21i> 676
<212> DNA

ctctcacgcece
tctcgag

<213> Arabidopsis sp.

<400> 7

ggatccadgga
atctacagat
agtttgtggce
cttttagctt
ctttaaatga
ttgacacaga
gaacagattg
tcaagttaat
tttcrgtatc
tttatctttt
atagccagcc
tgttgtggac

<210> 8

<211> 956
<212> DNA
<213>

<300>

<400> 8

gtgatgcaca
ccgctcaagg
gaaattgttg
gaaatagata
ttttgggctg
aaacgagaac
gaaccagacc
atgctaagaa
ttttctatga
aatgaagaag
attgtttcca
tccgaaattc
ggagaatttg
aaggccttct
aatgctttga
gaagtggaca

<210> 9

<211> 1791
<212> DNA
<213>

<400> 9

tcattaaagt
cttgatctgg
tcaagcagat
aagctatgaa
gcaaacaggg
aggcaagcca
tcaatttggt
gtctatttta
tcagattttg
ggataggcaa
gattatagct

gcttaaattt
tctgatggaa
tgtctctgtg
ttttgaccag
tgaggtggat
caaggacgga
gaggaaagcg
gagagaaggt
tcttaaagaa
tttttcctca
atgtacgata
ctcgag

Arachis hypogaea

gagacctaaa
ctattgattt
gaagtccata
tatggagtgc
aatctgaaca
cttggccgag
ctaaacttcg
gggctccaaa
tgaatagatt
ttgaagacat
ttgaagaact
agatgcttct
ttgcagtttc
cttactttga
tggaagacgg
cagacaagga

Daucus carota

tttgagattt
ggttttcttyg
ggtaatgggt
aagtcatctc
ccttcactta
tttgaagata
tgtgtatatc
aagagaaagc
cagcatttga
tctgtgcacc
caaggacatt

ggacttcata
gctgctgatg
catcttaaga
aatcagagcg
actaacagtg
cgaataagct
tcgaggcagt
tcattgcaat
gtaaaaagaa
ataattgtag
tgaagcagat

gccggagagt
cgggctttece
ttatatggct
aggagtgata
agggggtgcea
tatttcagaa
actaactgcc
tattcctett
ccaaaagaaa
caaagatatc
aaaagctgaa
tgaagctgta
cctccatcta
caaggatggg
gacagatgat
tggacgcatc

tcgattaaga
aggtgcaaaa
atagatcagc
aaaggtctca
agcccaggca
ttaggggtaa
aatgtactga
ttgttagtaa
gtgggcaacc
ttgtgatgga
actcggagag

gcacgtcaag

aactcggaca
ttgatgggga
aaatggcgaa
attacataga
aagaagttgt
atgaagagtt
attcccggga
tagaaggcga
aaaggaaaaa
atcagggttt
gttcttaaat

ttcctgtttg
gtattcttca
ccagaggtgc
ctctacatct
caggctattc
agtgctaaaa
aaacaggtgc
ggggatgctg
gcccttaggg
ttccaaaaga
tttcaaaatt
aatactaatg
aaaaggatgg
aatggttata
tgtgcagacg
agctatgaag

atcctgatct
tatgggaggt
tcceactgcet
gcctcaggcet
agttcataga
gtatactctt
gaattcaagt
gaatgataag
gaatattgtg
gctttgtgcet
agcggctgcet

tattaaacca

gcagcagata
tgggacttta
cgacgaacac
gattgaggag
tgcagctatt
tgcggcgatg
aagattcaac
aaattaagaa
acagtattct
caaatgtttt
tttctgactc

ctaataagaa
agccaggtga
tcaagcggaa
tactatgtgg
tcagagggct
gtcttgttaa
ttgagcatcc
ttaaatcaag
tcattgctga
tggatactga
tcggatctca
ggaagggaac
ctaatgatga
ttgaaccaga
tagcaaatga
aatttgtggc

ttagcccttt
tgtttcagca
taccatactg
cagccacagc
cctgagtcaa
gggaaagaat
ggtcaattat
gaggatataa
gagtttaaag
ggtggggagt
acgatttgta

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

agagaaggta

cctgatactg
aattatgggg
ttgcataagg
ctgcgtgagg
atgcaagatg
atgaaagctg
agtttgagcc
aggttctttg
ttgaaaattg
agttacttga
tttattttca

ggagaattcg
gaaattctca
ctatgggcca
cgttccccca
tatagatttc
gcaaatgtta
ctggatccaa
acttaagcag
tttcttgtce
taacgatggt
acttgccgag
ccttgactat
gcatcttcgc
cgagttacgg
tattttccag
gatgat

tggttcaatt
agaaagagta
ttactgacca
ctcaggttca
acactatttt
tgggcagggyg
atgcttgtaa
agagggagat
gtgtttttga
tgtttgacag
ggcagattgt

600
617

60

120
180
240
300
360
420
480
540
600
660
676

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
956

60

120
180
240
300
360
420
480
540
600
660
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caaaa
cacaagtt
atagtgca
cacttaag
ttgcaaac
tttggcacgg
tgatgragat
gcacaagctt
cttcattact
cactatcaag
tgagttctgt
aacctcttag
aagaatgaaa

Q ot W ot O ottt ot
QU W ot QOQ o«
Q

10
1723
DNA

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

<400> 10

tccgtgccaa
tacaaccctc
gcagtcccac
tacgaggacg
gtgacatacc
aagcgcaage
cagcacctgt
aatgtccatg
aaggggcact
aacatttgcc
gcgaccatgg
gaagaaggaa
cttaggcgga
cttctcagtg
ctgcatgagg
gacttggtga
cttcaacatc
gttctatcta
gttattgctt
atggacacag
cttggatcaa
gggaatggat
gaaagggacg
atcacaaggg
ataagggaga
ttttgtgcaa
ttaatagaaa
gtagtcggat
tacctttttt

11
2306
DNA

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

<400> 11
agcaaagctt
ttgagaaaat

catgtttgrtc
tcgagtaagg
gaagaaggaa
ctacgacgta
ctacttagcg
ctggaaggag
gaccttgtta
cttgatcatc
gtcctctcta
gtcatcgctg
atggacacgg
ctaggctcaa
ggaaatggta
gaaagttatg
aaagatgaac
gacataatct
gcgatgatga
ctgcaaaaac
agcaatttca

Zea mays

tggttatggc
ctcagcaggc
ccgtggetgt
tgcgctectgt
tctgcacaga
tcgtcagcaa
ctgggcagcc
tggtgatgga
acacagaacg
acttcatggg
aggagaatgc
agatgtacag
gctatggaaa
gcgtgcecctcce
agattgactt
gaaagatgtt
agtggctcag
gaatgaagca
caaaccttaa
acaatagtgg
agctgtcaga
ctattgacta
agcatttgtt
atgaactgga
tcatatcaga
tgatgagagg
cggtgtacca
aaagcttaca
tcectgtttg

Zea mays

gagaggcttt
tcgccecgega

attttatggg
ataaagatgc
aggtatatca
gttatggaaa
gggtacctcc
tgattgactt
gaaagatgct
cctggatgag
gaatgaagca
aaagtctatc
acaaaagtgg
agctatcaga
caattgacta
agcatcaagc
tggaatctgc
ctgaagtaga
gaagggcacg
cctctactcg
gggataggta

tattctaacc
ggccgaggtg
gccgeccgaag
ctactccttc
gattgcctct
ggcagacagg
aaacattgtc
gctctgcgceca
tgcggcetgcet
tgtgatgcat
aatgctcaag
ggacattgtt
agagatagat
attttgggct
tgaaagtcaa
gacacgagat
agaaggtggg
attcagagca
cgaggaagag
cacaatcaca
agctgaagta
tgtggagttc
caaggcattc
atctgcectttg
agttgacaca
agggatgcag
ctagttactg
atgggtgttg
ctcgtgettg

tctcaaaaac
gatctttagt

ggtgatgcat
aatgctgaag
taatatagtt
ggagattgat
attttgggca
tgaaagtgaa
gacacaggat
agaaggtgga
gttcagagca
cgaggaagaa
tacaatcact
agtggaggtc
ccttgaattt
atttcagtat
aatgaaagag
ttcagataat
caacagaagg
ttctcaccaa
caaggttctc

aggcaaagcc
aggtacacac
ccaacggcgg
gggaaggagc
gggaggcagt
gaggacattc
gagttccggg
ggtggggagc
acaatctgca
cgtgatctga
gccactgatt
ggaagtgctt
gtttggagtg
gaaattgaaa
ccttggccat
ccaaagaaaa
gaggcatctg
atgaataagc
atcaaggggc
tacgaagaac
aagcagttga
atcactgcca
cagtactttg
attgagcatg
gataatgatg
cagccaatga
ttcacttttt
ctrttttgtat
ttgcattgta

gcgccgtege
ttcagacccc

agggatctta
gcgactgatt
gatagtgctt
atctggagcg
gagaatgaaa
ccatggccat
ccaaggagaa
gaagcatcag
atgaacaagc
attaaaggtc
tatgaggaat
caacaattga
attactgcta
tttgacaagg
tatggaatgg
gatggaagga
aagcttttta
gtcagagttt
agctgtctat

ggcgcaagca
catcggcgac
acacgattct
ttggccgggg
acgcctgcaa
gaagggagat
gagcatacga
tcttcgatcg
gagcagttgt
aacccgagaa
ttgggctttc
actatgttgc
caggtgttat
aggggatatt
caatttctga
gactgacttc
ataagcctat
tgaaaaagat
taaagcaaat
tcaaagcagg
tggaggctgce
caatgcatag
acaaagataa
agatgggcga
ggaggattaa
ggctcaagta
ttcttcatgt
tgttgagaga
gta

cgtttcttcece
gtgtggatta

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

agcctgaaaa
tcgggttatc
actatgttgc
ctggagttat
aaggaatatt
cagtctcaaa
ggattacttc
acaagccaat
tcaaacaact
ttaaatccat
tgaaatcagg
tggatgctgc
ctatgcatag
ataatagcgg
gtgacgaagc
ttaattacga
gtgtctcgct
cagtgaacag
a

cctccgagtt
gaactcttcg
tggcaagcag
ccagttcggg
gtccatctcc
ccagatcatg
ggacaagagc
catcattgca
gaatgttgtc
cttcttgctt
tgtcttcatt
tcctgaagtc
tttgtacatt
tgatgctatt
gagtgctaaa
agcccaagtt
cgacagtgct
ggccctaaag
gttcatgaac
attagccaaa
tgatgttgat
acacaagctc
cagcggcttc
cacgagtaca
ctatgaggag
gcctgttceee
ttggtacttg
tgattgtcta

ccctttttet
gtcgctgtca

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1791

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1723

60
120



WO 01/07592

cgatcgaggc
ctcgccgage
tcctgagett
cgatagagag
atcgacgcat
ggggcagtgt
tggctattct
gccggcecgag
tgtgccaccg
tgtctactcc
agaggttgcc
caaggcagac
gccaaacatt
ggagctctgc
gcgtgcagcet
gggtgtgatg
tgcaatgcectc
cagggacatc
aaaagagata
tccattttgg
ctttgaaaaqt
gttgacacga
cagagaaggt
gcagttcaga
taacgaggaa
tggcacaatc
ggaagctgaa
ctatgttgag
gtttaaggca
ggagtctgct
agaagtggac
aggagggatg
ccgttagtta
attaagctta
ttcttttget
gtttatacac
gtaattggtg

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

12
2436
DNA

<400> 12

gaactccacc
ctttcaccct
caaacttgtc
aatcctcatc
tttaaatttc
tccttgaatt
gtggtgatta
aagacttgga
gcaacacaat
aacctttggt
atgctgcatc
cccttagtcec
aggatgtgaa
catatctttg
ggaaacttgc
atttgagtgg
ttcatgttgt
ggcattacag
tctgtcattt

gtagggacga

ggggcgccaa
tgttcttgct
ccgcggcegcet
gcggttcecctt
cagttgggct
tgtagcagag
aaccaggcaa
gtgaggtaca
aagcccacgg
ctcggaaaga
tctggtaagc
agggaggaca
gttgagttcc
gcaggtgggg
gctacaatct
caccgtgacc
aaggccactg
gttggaagtg
gatgtttgga
gctgaaactg
caaccttggce
gatccaaaga
ggaggtgcat
gcaatgaata
gagatcaagg
acgtatgaag
gtaaagcagt
ttcatcactg
ttccagtact
ttgatcgagce
acagacaatg
cagcagccaa
ctgttcttca
caatgggcgt
cgtgtttgtt
aagcacatcc
ataggaaaaa

Glycine max

ttatgtacta
ctttcaaggc
ttctectctcet
taagggttaa
agaatgattt
ctcatctggg
tctgatacca
ttttgagaat
ggttacagac
caaccaatca
cactgctcag
taaacctgtt
gcagttccac
cactgagaat
gagcaaatct
tcaacccaac
gatggagctg
tgagaaggct
catgggtgtg
aaatgcactt

ttgcggtgge
ccgrtecctece
tcttgctgaa
tgcgggctcet
gcaggcttag
ctccecgececcece
agccagcgca
cgccgecggce
cggacacgat
agcttggccg
agtacgcctg
ttcgaagaga
ggggagcata
agctcttcga
gcagagcagt
tgaaaccgga
attttgggcet
cttattatgt
gcgcaggtgt
aaaaggggat
catcaatttc
aaagactgac
ctgataagcc
agctgaaaaa
ggctaaagca
aactcaaagc
tgatggaggc
ccacaatgca
tcgataaaga
atgagatggg
atgggaggat
tgaggctcaa
ctctttttcec
cgctettttg
gcattgtagt
aatagaaagt
ggtcta

ctagcattta
tccactttta
cteccttttac
ttttgttceg
acttataggt
ttcaacctgt
aacataaaag
ctggagacat
atgctgggac
agagcacctg
acagtgcecctc
gttggtgtta
acacttggga
tcgaccggat
gataaggagg
attgttgagt
tgtgcaggtg
gctgcttcaa
atgcataggg
ctcaaggcaa

caccacctce
tccaactcca
aagaaagctc
gaggttcagc
agctggaagg
ggactctgga
aacaccttcg
gacgaaccct
tcttggcaaa
gggccagttc
caagtccatc
gatccagatc
cgaggacaag
tcgecatcatt
tgtgaatgtt
gaacttcttg
ttccgtctte
tgcgcecctgaa
tattttgtac
atttgatgct
tgagagtgct
ttcagctcaa
tatcgacagt
gatggcccta
aatgttcatg
aggactagcc
tgctgatgtt
tagacacaag
taacagcggt
tgacacgagt
taactatgag
gtagcctgtt
cccttcegtat
cattgtcaag
atcctgaacg
gcaatttgtg

tcecetttttt
taattccttg
ttcctectgea
gacaagtttt
ttctgatcca
ttgatgtttt
attcagctct
gggttgtcgt
tggtggtgtg
caaatcaacc
aaaatatgcc
ggcaagacac
aggagttggg
tgcagtatgce
acataaagag
tcaaaggggc
gggaactttt
tttgcagaca
atctgaaacc
ccgattttgg

aatccactcc
agatttgttt
cgagttcttc
tctcgetert
aataatttga
cggggaggca
agttacaacc
ccggtagtcce
cagtacgagg
ggggtgacat
tccaagcgca
atgcagcatc
agcaatgtcc
gccaaggggce
gtcaacattt
cttgcgagca
atcgaagaag
gtccttaage
attcttctca
attctgcatg
aaagacttgg
gttcttcaac
gctgttcttt
aaggttattg
aacatggaca
aaacttggat
gatgggaatg
ctcgaaagag
ttcatcacaa
acaataaagg
gagttctgcg
cccttagtag
ttggtactct
agatgattgt
tccecttectt
tctcactctg

tttttttata
taatttcttc
tatatgatat
tattattatt
aggtttaaga
gactgaatca
ttttcttgtt
gcaagtaaag
cacaaccaag
ttatcattta
atggaagcct
aattcttggg
tagagggcaa
ctgcaagtcc
ggagattcag
ttatgaggat
tgataggatt
aattgtaaat
agagaatttt
cttgtcagtt

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

ccgcggtgge
cgcacccgat
agttctggat
gatttgtctc
ctagagaaat
ccaatggtta
ctcctcagca
cacctgtgcc
acgtgcgctc
acctctgcac
agcttaccag
tgtctggaca
atgtggtgat
actacacaga
gccacttcat
aggaggagaa
gaaagatgta
ggagctatgg
gtggtgtgcc
aggagattga
ttagaaagat
attcatggct
ctagaatgaa
cctcaaacct
cagacaatag
caaagctgtc
gatccatcga
acgagtattt
gagatgagct
agatcatatc
caatgatgag
aaatggtgta
tggtagccegg
gtatatcttt
ttgtaagttt
tactagttgt

cattctttct
atcaaagtat
attcttccaa
attattattt
tgttatagtt
gtttgaaata
tctttgtcac
agtcagaccc
aagactcatg
catgaaaagc
cctggtccag
aagcagtttg
tttggtgtga
atttccaaga
attatgcagce
aggagctcag
attgccaagg
gttgttcata
ttgctatcta
ttcattgaag

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2306

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
11490
1200
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aaggaaaggt
ggcgcagatg
ttagtggagt
aaggtcacat
ttgttcgtaa
agcacccatg
ccagaatgaa
ctgagaatat
ctgacaagag
caaagcttac
gctcaattga
atgaccaact
gagatgaatt
aaatcatatc
tcaactatga
tctaaatcac
ggtttatacc
tctatttaga
ttcatttctg
tttgttttgg
acaagttttt

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

13
1768
DNA

<400> 13

cggttaattt
agaaaacacc
cgacaacaag
tgaaggcggce
ggcggaagcet
gtgggaagtt
aggacgtgtg
gcatcgaagg
gtggagagtt
ggttgataaa
gggaccttaa
ccaccgattt
ggagcccata
tttggagtgc
aatctgaacc
cttggcctag
caaaaacaag
ttgcacctga
tgaataaatt
ttggtggact
ttgatgagtt
aggatcttat
ttgctgccac
cctattttga
aggactttgg
acgatgggca
ttggaaggcg
atgggtccaa
accaaatatt
atcttttaaa

<210> 14
<211> 1910
<212> DNA

atatcgggat
tgggaaggaa
ccctccattt
tgattttgaa
gatgcttata
gattaaagat
gcaatttaga
gtctgcagaa
tggtacaatc
agaggctgaa
ctacatagaa
tttcaaggcc
ggaatcagcc
tgaagttgat
agaattctct
accatctaac
tctgagaagt
atgtttttga
ggaccttttt
acacaaadgta
gcgcttgaaa

Glycine max

gttgagagag
aattaaccac
aatggctgcg
gtgggttctc
cgggcagggce
cgcgtgcaag
gcgggagatt
gacgtacgag
gtttgacagg
gacgattgtt
gcctgagaat
cggcttgtct
ctatgtcgca
aggggttatt
ggggatcttc
catttcagac
gcttacagca
taaacctctt
gaaaaagatg
gaaagagtta
aaaagatggt
ggatgctgcg
tgttcattta
caaagatggc
tttagatgat
aatagattat
aactatgaga
tcaagttatt
aatttagtaa
ttatagaccc

<213> Ipomoea batatas

atagttggta
atagatatat
tgggctgaga
agtcaaccat
caggatccaa
ggaaatgctt
gcaatgaata
gagatccaag
acctatgaag
gtgaagcaac
ttcatcactg
ttccaatatt
atgaaagaat
acaattatat
gcgatgatga
cagtctgagg
acttccaaac
gttactatgc
ttgcttttca
taaactcaca
aaaaaaaaaa

agcaatcaaa
cacctgatag
aaatctagtt
ccgcagcgea
caattcggga
tcgattccga
cagataatgc
gattccacgg
atcgtgcaga
gaggttgttg
ttcttgtttyg
gttttttaca
ccagaggtct
ctgtacatct
cgacagattt
agtgccaagg
catgaagtac
gattctgcag
gcattgcgtg
ttcaagatga
ttgaagcgag
gatattgata
aataagctgg
agtggttaca
atccatattg
ggggaatttg
aaaacactaa
gagggctact
atttctacgt
acttcagg

gtgcttacta
ggagtgcagg
ctgagaaggg
ggcctaacat
agaaacgcat
cagacaagcc
agctaaagaa
gtttgaaggc
aacttaagtc
ttatggaagc
ctacaatgca
ttgataaaga
atggtatggg
ctgaagtgga
agagtgggaa
gcctggtatc
agtttgtatc
tcctcatgac
ctgagattcc
tagaaaaagg
aaaaaa

aacattcatg
gctgatacaa
cgagttcgac
cgcagaacat
ccaccttcga
agcggaagct
accacttgtc
ccgtgcacct
agggacacta
aggcgtgtceca
ataccattga
agcctggtga
tgcgcaagct
tattaagtgg
tactaggaaa
atctaattcg
tccgeccaccce
ttttatcacg
ttattgctga
ttgacacaga
taggatctga
aaagtgggac
agagagagga
taacccttga
acgacatgat
ctgccatgat
atttaagaga
ttaagtaata
tgtttgtagt

tgttgctcct
agtcatattg
aatatttgat
ctcagacagt
tacctctgcet
gatagacagt
acttgccttg
aatgtttaca
aggattgcat
tgctgatgta
tagacacaaa
caacagtggg
tgatgatgca
tacagatcat
ccaacaacaa
caaaacccct
actcataggc
tgttagtcaa
atttccgagk
tgatatctca

gcgtcttcca
tacaatctcc
aacaacaaac
ccgtgaggtg
gtgcacgcgc
gctgtgcaag
ggaacacgcc
ggtcatggag
cagcgagaga
ctcgctaggg
tgaggatgct
atccttttgt
ctatggacct
ggtgccacca
acttgatttt
gaaaatgctt
atggattgtt
tctgaaacaa
gaggctatct
caacagtgga
acttatggag
aattgattat
aaacctagtg
tgagatacaa
caaggaaatt
gagaaagggc
tgctcttgga
attacttgga
tgcttgacca

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

gaagttctgc
tatatcttac
gccatattgg
gccaaggatc
caagttcttg
gcagtccttt
aaggtcattg
aatatggaca
agacttaggct
gatggaaatg
ttagaaagag
tttattacaa
acaatcaagg
gatggtagaa
ggcaagctat
ctagagaaaa
atgtaaagct
ctcccttttt
cctctttgaa
ataagattat

aggagagaga
tttecettttt
gtggtgactc
tacgaggttg
cgtgcgagtg
gaggactacg
aacgttgtcc
ttgtgcgagg
caggcggcga
gtcatgcata
aagcttaagg
gatgttgtcg
gaatcagatg
ttttgggccg
cattctgagc
gatcaaaatc
gatgacaaca
ttctctgcca
gaagaagaaa
accataacgt
tctgaaatca
ggtgaattca
tcggecttcet
caagcttgta
gatcaagata
aatggaggaa
ttagtagaca
gacaaaattg
aattttgegt

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2436

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1768
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<400> 14

gaattcggca
tccragtetg
gaaatgggta
agccatcaga
cggccaccat
gaggatgtta
acctatttgt
aaaaagcttg
cacttgagtg
gtgtatcttg
gggcactata
acttgccatt
gataaaactg
gaaggaaggg
gggagaaagt
ctcagtggtg
aaaggagaac
ctagtacgag
gagcatccat
ctctcaagaa
attgcagaaa
gacactgaca
ggggcaaatc
aatggctcga
agagaagaaa
acgagagatg
aaggaaataa
tgcacaatga
gcatgccatg
agacctctaa
attgtcttct
catttgtatt

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

15
2251
DNA

<400> 15

gaattcggca
tttagtcatt
ttgaggaatt
gttttagcaa
atgctaatca
agcctcaacc
ngcagccggn
agccttttga
ttggagtgac
tattgaaaag
ttatgcagca
ggcattcagt
ttgectegggg
ttgttaacat
tactgactag
tcattgaaga
aagtattgcg
atattctact
ccatactaaa
ccaaggacct
aagttcttga
cagtgctgtc
aggtcattgc
acattgatac

cgaggagctc
ggttgttgct
accgtacaag
ctcacattga
caatcccaaa
gggcacatta
gtactgagat
tgactaaggg
ggcagcctaa
tgatggagtt
gcgaaagggce
ttatgggcgt
aaaatgctgc
tgtataagga
atgggaagga
tgcctcectt
tcgacttcca
ggatgctagce
ggatgcgaga
tgaagcaatt
atctctcaga
acagtggtac
tcacagaggc
tagactacat
atctatacaa
aactagagac
tatctgaagt
tgagatcagg
aaactatcat
ctgttgcctt
cagctaagtt
ttcectttggt

cgagggaggt
cacaaagtta
aaagtccaaa
gaagtataga
agaatatcag
tcagcctcag
acaaacccaa
agatattagg
atatcattgt
gaagcttgtg
tttaagtggc
gcacctcgtg
atattattcg
ttgccatttce
taaggatgaa
agggaaggtg
gcgtagttat
cagcggcgtg
aggagaaatt
tataagaaaa
acatccatgg
cagaatgaaa
ggaaaattta
agacaatagt

tggcgtttct
aaatccattt
cagacataag
gtacacaaag
atcagtttca
cagtctgggg
tagaactgga
ggataaggat
tattgttgag
gtgtgctggt
tgctgectet
gatgcaccgc
cttgaaggct
tttagtcggg
agcggatgtt
ctgggctgaa
aacgaaacct
cccagacccg
agatggagaa
cagagcaatg
agaagaaatt
aattacatac
tgaagttaag
cgaattcatc
agcatttcag
tgctatgaag
cgatgcagat
aaccaaacag
ctgcagtttg
gtctttaatg
tatgttggag
atctaaattg

Nicotiana tabacum

tgttttagct
caatctttta
aattcaatct
caagaaggtg
aagccaccac
cctcagccac
gatcaaatgc
aagcaatata
actgagaatt
cgtaagaatg
cagccaaata
atggaacttt
gagaaggatg
atgggtgtta
aatgcaaagc
taccgggata
gggaaggaag
cctccatttt
gactttcaaa
atgctcacgc
cttcgaatgg
cagttcagag
tctgaagaag
ggcacaatca

Ttcttttaat
gatttgctac
catggtgaaa
tcacctgggc
aagtcagatqg
aaagaactgg
aagcagtatg
gatatgagga
ttcaaggggg
ggagagcttt
ctttgcaggt
gatttgaagc
actgattttg
agtgcttact
tggagtgcag
actgagcggg
tggccttcta
aagagacgcc
gcatctgaca
aacaaactca
catggactga
gaagaactga
cagttgatgg
actgctacaa
tattttgata
gaacacggaa
catgatggaa
caagccaagc
cagttccact
ttgacatctc
ttaatggcta
tgcaaaggca

agaagtatat
ctctgtaaaa
tgctcacata
ctaatggggg
aacatcaacc
gcccacagcce
aaggacccca
cacttgggaa
ccacggggaa
atagggagga
tcgtggaatt
gtgctggagg
ctgctgagat
tgcataggga
tcaaggcaac
tagttggtag
cagatgtatg
gggctgaaac
gtgatccatg
aggagccaag
gagaagcatc
caatgaacaa
aaattaaggg
cttatgaaga

ccggagcea
ttcttgtg
agcacagatc
agggagcetgg
caattctagg

gtaggggtca
cctgcaagtce
gggaggttca
cttatgagga
tcgatcggat
ctatagtgaa
ccgagaattt
gcttatcagt
atgttgctcc
gtgttatgtt
ggatctttaa
tatcgagcat
ttactgctac
gaccactaga
agaaacttgc
aagcaatgtt
agaagggatt
aagctgctga
tgcacaagca
aagatagcag
tagctgatge
gaatcaacta
tgttctaaca
caagccaact
tgtctgatgt
cactcttgta
atcgctctct

ct oot
ot ¢t

ccaacaatct
ccccccaaat
aactgtagaa
gtatagggca
agaaaggcca
acaagcacat
tttgaataac
agaattaggt
cccttatget
tatgaagagg
taaaggcgcg
agagttgttt
tattagacag
tcttaagccea
cgattttgga
tgcatattat
gagtgcaggt
tgaaaaggga
gccatccata
gaagagaatg
agacaagcca
gctcaagaaa
tctaaaagct
attgaagtcg

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

tctgtaaaaa
ttttctaaga
agaagctgga
actgcctgta
taaggcatat
atttggggtt
aatttccaag
gattatgcag
tgctaattct
tattgctaag
tgttgttcat
cttgttgtct
gttcattgaa
cgaggtcttg
gtatatttta
tgctatactt
tgccaaggac
ccaggttctt
tagcgctgtt
cctgaagttt
cacgaatatc
ggcccaactce
tgtagatgga
caggctagaa
tggatttatc
agcaactata
tgaagagttt
ctgtaagcct
tgcaatctgt
agaatttaac
aaagcttggg

tgaatcttga
tcttgatttc
atgggtggtt
acaagaagaa
tatcagccac
actgttaccg
atattaggaa
aggggtcagt
tgtaagtcta
gaaattcaaa
tatgaggata
gataggatta
attgcaaatg
gagaatttct
ctttctgtct
gttgcccetg
gttattttgt
atatttaatg
tcaaatagtg
acttcagcac
atagacagtg
cttgcattga
atgtttgcga
ggattggctc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1910

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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Jgaaaagagaqg
cggaaagcac
Tgtgtgaata
tattgraatt
caacctggaa
tttttaagat
tcaagttata

16
2334
DNA

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

<400> 1o

gcggccgcaa
ttggtggtca
cgaccaaagg
cacgcccagg
tgcgcgtagce
tttgaggctg
gccagaacgg
ggtacgttca
tgaacaactt
tcaatgtcct
ttggtcaggc
atgcttgcaa
gccgtgagat
atgtctatga
tctttgacag
gaataattgt
agccagaaaa
ttggtctatce
attatgttgce
ctggagtgat
aaggaatatt
agatatctga
gtttgaaggc
atcaagctct
taaagaagtt
taagagaaat
ttagagaagg
tggaagcggce
ctctacctct
acaaagatgg
acatggagga
aaattgacta
aaacaatgga
cgaatgtata
ctgtgacttg
gtgtgagttg
tatattggtt
cattcgcttt
tgcgttaaaa

<210> 17
<211> 2040
<212> DNA

aaagctaaca
aacaatcgac
tgagcatctc
agatgaactg
aataattgca
tatgatgaga
cctecgetagce
atgaagtata
tggagtacaa
gttaagttaa
ttatgtggat
ttagcattat
gttgatgttt
ataaaaaaaa

Oryza sativa

gcgggttcta
agtctggtgg
agccgccctt
aagccaagca
ggtgcggcta
ggaactttgg
gactcttggg
gggggatagce
caagcctact
tgggcggaag
ccagtttggc
gaccatccca
tcagataatg
ggatgggcaa
gattcaggag
cagcattgtg
tttecctectt
cgtgttcttc
tcctgaggta
actttacgtt
tgatgcagtt
cagtgcaaag
ccatgaagtg
ggatcccagt
ggctctgaga
gttcaaggca
tttaagaaga
acacaacgac
taacaagata
gagtggttat
ttcactcctt
cgccgaattt
aagcagtttg
gattttgttc
tatgagaaga
ataagtagcg
gatgtagttg
gttggttgtt
aaaaaaaaaa

gagaccgaadg
tacatcgagt
tttaaagcat
gaaagcgcca
gaggtggaca
agtggaacac
agagatgttc
ggtgatgtag
aggaggcatt
tggtaatatt
catattgtca
gcttgaaaaa
atcgaccttg
aaaaaaaaaa

gtagatttcg
tggaagcccc
ggaaggaatt
agggctgcct
tataagtgga
aattggtttg
agtgattacc
tacttggact
gctgctagta
acagcggacc
acaacttacc
aagcgcaagc
caccatttgt
gcggtgcaca
aaggggcatt
gctatgtgcece
ttggataaag
aaaccaggtc
ttgcacaaac
ttgctgagtg
ctgaagggtc
gatcttataa
ctaaggcatc
gttatctctc
gtgatagctg
gtggacacaa
tttggecgetg
aataatgtaa
gaacgtgagg
atcacagttg
gaagagatta
gtagccatga
aatgtagcat
tcttctecttg
gatcaagtca
tagtctctat
caaggccgcc
ctttcaacga
aaaaaaaaaa

tcaagcaact
ttattactgce
ttcagtattt
tgaaggagta
ctgataatga
aaccacagcc
agcagtcagc
ttggtatttc
ttgcgttgta
tacacttttc
tgttgacctt
gagaggattg
gatgttttcc
a

tgtagtggag
tcaggccgga
tcttgecatc
tagcgaggaa
aatctgcatc
cataaggagt
acaatcggtt
tgaagaagtt
ttctcaggeg
taagggagca
tctgtaccga
tcatcaccaa
cgggccacaa
ttgtgatgga
acagcgagcg
attcgctcgg
atgatgatct
aggttttcac
gttatggacc
gagtgccacc
acattgattt
gaaaaatgct
cttggatctg
ggctcaaaca
agcgtctttce
aaaatagagg
aatttaagga
caatccatta
agcacctgct
acaagcttca
tttcagaggt
tgcaaggcag
taagagacgc
tccattcatt
attcatttag
ggagacaata
tagcaattaa
cctgtattac
aaaaaaaaaa

catggaagct
aacaatgcat
cgacaaggac
cggtatgggc
tggtaggatc
gaagcttttc
atgatagaaa
ttcaatcctt
ggttgagttt
ctgtaatgtg
gttaacagat
ttgacttgac
atctttaact

agcaaaaagt
gatttcctcc
ccagaggttg
ctcttccaat
cctgggaagg
tcttggaatg
cccaagggag
cgatgatact
ggggttggat
ttatatcatt
gatcaataca
ggaggatgta
gaatgttgtt
gctctgcgcect
gaaggctgca
ggtgatgcac
gtcaataaag
tgagctggtt
agaatctgat
attttgggca
tcaatctgat
ctctcattgc
tgaaaatgga
attctctgca
agaggaggag
tgtaatcact
tacagagatt
tgaagaattt
ggcagctttt
acgagcttgt
tgatcaaaac
caacgttgga
acctcaagta
cttcactacc
ttggtattta
gcatgagcat
aaaagaaccc
gcaatgaaag
aaaattgcgg

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

gctgatgtgg
agacatcggc
cacagtggct
gatgaggcga
aattatgagg
tagtgcattg
ggcgtctaca
caacgatctt
gaatgcagag
tctgatcccce
tacaacaaga
attagtgaag
tagctaatta

ttgtgtggtt
ttccggtgga
gggatttcct
tggacgggtt
atacaattgt
gggaatcagt
catgccgttg
tggcctgagg
cctacatcta
ggtcggaagc
gggtgtgagt
gaagatgtgc
gcaatcaagg
ggtggggage
gagcttataa
cgtgatctta
gcaatagatt
gggagtccat
gtgtggtcag
gagacacaac
ccatggccaa
ccttcggagce
gttgccactg
atgaacaagt
attgctgggt
ttcggtgage
ggtgatataa
attgctgcaa
acatattttg
ggagaacata
aatgacggcc
ctagggtggc
cattgatgca
caattcgggt
ttccaagcaa
atagtggtgg
aaaagaggtg
tcgtcatgtt
ccgce

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2251

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2334



WO 01/07592

<213> Oryza sativa

<400> 17
cggccgcaa
atgcgaattt
gcggagtaac
gtgttgcagce
ttctcaccag
gccagctgag
tgccccaccg
ggtttactcc
ggagatcgct
caaggccgac
acaaaacatt
ggagctctgce
gcgtgcgget
gggagtgatg
tgcaatgctc
tagagacatt
taaagagatt
tccattttgg
ctttgagagt
gttgacacaa
cagagatgga
attcagagca
tgaggaggag
gaccatcaca
agctgaagta
tgttgaattt
taaggcattc
atccgcecttta
agtcgacacg
aggggggatg
caattacatt
gataaaaggt
tgeccttgecce
aagtacacac

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

18
2210
DNA

<400> 18

ccaaataggg
aaaaaagatt
gttagtggct
acggtaaatg
aattcaagaa
aaccaacaaa
ggtggggtta
agatatacaa
gataaatctt
cccattgcegg
gagaatgtgg
gagttatgtg
gatgcagcaa
ttggtgcatc
ccattaaaag
attgtcggta
tcagatgtgt
tgggacaaaa
cgcaagccat
aaggatcctc

cttccactgt
catgcggtcc
aaatttgcaa
agagctacat
acaaaacctg
gtgaggtaca
aagcccaccce
cttggaaagg
agtggtaagc
aaggaggaca
grcgagttcce
gctggtgggg
gctaccatct
catcgtgatt
aaagccactg
gttggaagtg
gatgtatgga
gctgaaactg
caaccatggc
gatccaaaga
gaagcatctg
atgaacaagc
atcaagggcc
tatgaagaac
aagcagttga
atcactgcca
cagtattttg
atcgagcatg
gataatgatg
cagcagccta
agtaaactgt
ttaccctgga
gtgtatggtg
aataaaagag

ggcttctctt
gcatttttac
caaatagcaa
ttcatccaaa
atcaagaagg
aacaacctag
ttcecttgtgg
ttgggaaatt
caggagatcg
ttgaggatgt
ttcaattcta
aaggtggaga
tagtcgtacc
gtgatatgaa
ccacagattt
gtgcatatta
ggagtattgg
ctgaggatgg
ggtctaacat
gcgctagact

caccaaadggg
tgggctatga
gcctacaact
ctccagarttc
ctcagacaac
caccatcagc
cagacacaat
aactcggaag
agtatgcttg
ttcgeccggga
ggggagcata
agctgtttga
gcagggcagt
tgaaaccgga
attttggtct
cttattatgt
gtgcaggcgt
aaaagggaat
catcaatatc
aaagaattac
acaaacctat
tgaaaaagat
tgaagcaaat
tcaaagcagg
tggaagctgc
caatgcatag
acaaagacaa
aaatgggcga
ggaggattaa
tgaggctcaa
tttcgectte
cgcagctttt
tagtgatttg
catttttgca

Solanum tuberosum

ttcttttgat
atcatttgac
taccccttca
ccgcagggaa
gtcgaattat
gaattcacag
gaaaagaaca
gttgggtcat
tgtggctgtce
gaaacgagaa
taattcattc
actattggac
ccagatgcta
acctgagaat
tggatcttca
tgtagctcca
cgtaattaca
tatattcaag
aagcaacagt
tactgctgct

-10 -

ggactcgcca
ctgggagtag
gctagggaga
tggtcgagga
tcctagcetat
aatgaaccct
tcttggaaag
gggacagttt
caaatccatc
gattcagatc
tgaggacaag
tcggatcatt
ggtgaatgtt
gaacttctta
ctcagttttc
tgctcctgaa
tattttgtac
atttgatgct
cgagagtgct
ttcggcccaa
tgacagcgct
ggctctgaag
gttcacaaac
attagccaaa
tgatgtagac
acacaagctc
cagtggcttc
tacgagtacc
ctacgaggaa
atagtctgtt
ttttttttgt
gcattgttga
aatgtcctcc
cctcaaaaaa

tatatgtaca
aaaatgggta
accaacaata
acctcaaaag
aatcgaggta
cagaatgtta
gattttgggt
ggtcaatttg
aaaagaattg
gtcaagatat
gaggatcata
gattgtcaaa
aaagtggcag
tttctcttta
gacttcatca
gaggtattaa
tacattttge
gaggtcctac
gctaaagatt
caggccctat

tctaccttgt
attgagggtt
atttgactaa
ggagcaaacg
aaccatcctc
ccggtagtcc
ctgtatgacg
ggggtgacat
tctaagcgca
atgcagcacc
agcaatgtcc
gccaaggggc
gtcaacattt
cttgcaacca
attgaagaag
gtccttegge
attcttctca
attcttcaag
aaagaccttg
gttctccaac
gttctttcta
gttattgctt
atggacacag
cttggatcaa
ggcaatggat
gaaagagatg
atcacaagag
ataaaggata
ttttgcgcta
tccttgtaga
tccatggatg
gatgattgtg
cttttgtaag
aaaaaaaaaa

aatacaaatt
gttgtttttc
ccgccacaaa
caccttcaac
aaggtaatat
agccaagttc
atgataaaga
gttatacata
agaaaaacaa
tgaaggcctt
attatgtcta
agacagtcgg
ctgagtgtca
agtctacaaa
gaccaggaaa
agcgtagatc
tatgtggtcg
ggaacaaacc
ttgtaaagaa
cacatccttg

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

tcctcagtte
gatctcgttt
aaatggggtc
gttatggcta
agccgeccgec
cacctgtggt
atgtgcgcete
acctgtgcac
agcttgtgag
tatctggaca
atgttgtcat
actactcaga
gccattttat
aagaagagaa
gaaaaatgta
ggaattatgg
gtggtgttcc
gggagattga
ttagaaagat
atccctggcet
ggatgaagca
caaaccttaa
acaacagcgg
agctttcaga
ccatcgacta
agcatttgtt
atgaactgga
ttatatcaga
tgatgagagg
aaatgatgta
gtagttgacg
tatattttct
ttgtttctge
ttgcggecge

ctaatgatct
aagctccaaa
cacaaacaca
aacggttgtt
taaccagaaa
aagaagacaa
ttttgaaaag
tgttgctaca
gatggttctt
aggtcgtcat
catcgtaatg
tatacgagaa
tttacatggt
ggaggattca
agtccaagac
aggacctgaa
tcggecttte
tgattttcgt
attactggtg
ggtccgagag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
13820
13980
2040

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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ggaggggatg
gtcagataca
gaggagatcg
atcagtctcg
tcacgagttc
ccggagtttg
tggcagcaaa
actccagaag
gaagcagata
actgctagta
gtataaaacg
ttgaatacat
agatgatggt
tgccaagtgt
atgtcttgta
aagtactccc
ttggctgtat

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

13
1967
DNA

<400> 19

ttggactaat
ggttcgcegt
gccaatggcg
tacgagctgg
aaggccacca
gtggatattg
aatattgtga
ctctgtgagg
gctgctgctg
gtgatgcacc
cccttgaagg
gaaattgttg
gaagttgatg
ttctgggcag
aagagggacc
gatcctgacc
aatgcaaaga
ttctctgtaa
caggaggaag
aagattaaca
gctgatgttc
ggggagtttg
cgcaaagctt
cgaactgcect
agtgacgtgg
aaggccggcea
ctcagtttga
atcatacatg
ttgtaagttt
atgagccaag
attgtaaata
tggtatcatt
tattaatgga

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

20
1647
DNA

<400> 20

catctgagat
gtcatctaaa
ctgatctgcy
aagaaatgag
ttgagattct
tggctgccac
gatcacaagc
aacttaaaat
ttgacaaaga
tgacttcacc
gagagatgga
gttctcttgt
atttgagacg
gtttgttgag
atctggtagt
atccaaattc
caaaaaggtt

acaccggttt
taaagaacaa
gcaagctctc
gccgcgagcet
acgagaacta
aagatgtgag
gcttgaaaga
gcggtgagct
ctgtcactaa
gggatcttaa
caattgattt
gaagtccata
tgtggagtgce
aaactgaaca
cctggcctaa
cgaagcggag
gagctccaaa
tgaacaagct
ttgctggcat
ttgatgagct
atatcctaat
ttgccatttc
ttgacttctt
tggctactga
atacagacaa
cagattggag
aattgatgag
ttaatgaaag
tctctgttaa
ggttttctca
tgttatagaa
tgtcaaagtt
tcatcttgag

tccactggac
acagtttgct
ggatcaattt
acaggccctt
tcaagcgatt
tctacatgtc
tgcttttgag
gcacacgggc
cggaaagata
aacggtgaga
cagtgggctt
gcttgtgcaa
tgtagctatc
tttcctgaag
tctagtgtat
taatattatg
tgttctgtat

Fragaria x ananassa

tgggtagatg
gaagaataag
cgttttgaag
cggccgcgga
cgcttgcaaa
gagggaagtt
tacttacgag
ttttgatcagg
gactattgtg
acctgagaac
tgggttgtca
ctacatggcet
tggagttata
gggagttgca
ggtttctgat
gcttacagct
tgtttcttta
taagaaaagt
acaagaggga
aagagttggg
ggaagctggt
tgttcaccta
tgatcaaaac
agttgatgac
ggatggaaaa
aaaggcctca
ggatggatca
aattgttcat
ttttacatcc
tgtcttgatg
aattggcata
agctaggaat
gtgtccaata

Marchantia polymorpha

-11 -

atttctagttt
ttacgggcgt
tctgcaattg
gcgaaggatc
gacagtaaca
catcagttgg
aaatttgatg
ttgagaggct
agcatatcag
gattcacggg
catcagaaaa
gtgtgctgtt
acgtggcact
ttgecttecttt
attctgtcac
tcatcactat
gatataaggc

ggtaattgct
ccaaacccgt
aacccaaccg
gagttcggga
tcgatatcga
gagatcatga
gatgataatg
atcgtgtcta
gaagttgttc
tttttgtttg
gtgttcttta
cctgaggtge
ctttacatct
caagcaatta
aatgcaaaag
cagcaagttc
ggtgaaacag
gcactgaagg
tttaagatca
ttacataaac
gatgtagata
agaaggatgg
aaaagtgggt
cacgttgaag
ataagttacg
aggcagtatt
ttggaaggta
tttttgtttg
ttttgtagac
tagagtgagt
tattttcatc
ataccaaact
aaaaaaaaaa

tatccaacat
tacgtagcac
atgtggataa
tcccatggaa
cagatgggct
aggagcataa
ttgatagaga
ccatagatcc
aatttcgtag
gtatgtagct
tttttgtggg
ctctacatgg
tttgttgcta
tcecctgaaca
tttgtgagtc
aaatatgcca
acatgttcag

gtgtcacccc
ttgcgataga
gcactgaaat
ttacgtatct
agcagaaact
agcacttgcc
ctgtccatct
ggggacatta
agatgtgcca
caaacaagaa
agcctggtga
taagacgcaa
tactttgtgg
tacggtctgt
accttgtgaa
tagatcatac
tgagagcaag
tcatagctga
tggatactag
taggccatca
atgatgggta
gcaatgatga
tcattgaagt
atgttattag
aggagtttgce
cacgagagcg
aaaccgagag
tgtttttgta
ccttctgtga
tggcaaagaa
aaagtgatca
tcttgacatc
aaaaaaa

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

gcggcaattt
acttgatgag
gaatggtgtc
aatgaaagaa
tgttgatttt
ttctgcaaag
tggattcatt
acttctagag
acttttaaga
ttgtaaagat
aagacgatgc
atggcttccg
gtggtcgtcg
accagttaca
tctagtaagt
tcaatgtaaa

tccccagacg
ctacgttgtc
cgagcagact
gtgtactgac
gaggacggct
taagcatccc
tgttatggag
cactgagcgt
caagcatggt
agaaacagcg
aagattcagt
ttatggtcct
tgttcecgect
tgtagatttt
aaagatgctt
ttggttgcaa
gctcaagcag
gcatttgtca
caataagggc
gattcctgat
tctggactat
tgagcacctt
cgaggagttg
tgccattatc
caccatgatg
gttcaatagt
caaatgacac
attctttcectt
ttattaggat
attcagtgtg
tgtgaaatta
ttatgccttt

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
13820
1980
2040
2100
2160
2210

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1967
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atgggcaact
gcggcgacga
gccgetggtg
caaaagccca
tacaccctcg
aaggttacag
gatgacgtag
zacattgtcg
ctttgtgctg
gctgctgcag
gttatgcacc
cccecctgaagg
gatatcgttg
gaggctgatg
ttctgggcag
actagtgatc
aaacagaacc
gttgacggag
ttcaccgcta
gaagaagaga
acaatcacgt
tcagaagtgc
ttggagttca
gctgccttte
caggctttaa
gttgacactg
ggtacccctg
gccccgagge

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

21
1647
DNA

<400> 21

atgggcaact
gcggcgacga
gccgetggtg
caaaagccca
tacacccteg
aaggttacag
gatgacgtag
aacattgtcg
ctttgtgctg
gctgctgcag
gttatgcacc
cccctgaagg
gatatcgttg
gaggctgatg
ttctgggcag
actagtgatc
aaacagaacc
gttgacggag
ttcaccgcta
gaagaagaga
acaatcacgt
tcagaagtgc
ttggagttta
gctgecttce
caggctttaa
gttgacactg
ggtacccctg
gccccgaggce

gcgtgggagg
atgtgcaacg
tatccgctcea
cgttgactgg
gacgggaact
gtgagctttt
aggatgttcg
aattgaaagg
gcggagaact
ctctatgtag
gggatctgaa
cgacggattt
gaagtgctta
tttggagtgce
aaaccgaaca
cttggccttce
caaaggagcg
aggcaccaga
tgaacaagct
tcatgggatt
tcgaggagtt
ggcagctaat
taacggcaac
agcattttga
ttaagcacgg
atcatgatgg
gacaccaaga
aacaccatca

gcgtgggagg
atgtgcaacg
tatccgctca
cgttgactgg
gacgggaact
gtgagctttt
aggatgttcg
aattgaaggg
gcggagaact
ctctatgtag
gggatctgaa
cgacggattt
gaagtgctta
tttggagtgc
aaaccgaaca
cttggccttce
caaaggagcg
aggcaccaga
tgaacaagct
tcatgggatt
tcgaggagtt
ggcagctaat
tcacggcaac
aacactttga
ttaagcacgg
atcatgatgg
gacaccaaga
aacaccatca

ccatagtgat
cggaacgggt
agcatctcat
caatgtgctc
gggtcgtggt
agcctgcaag
gagggaagtg
ggcctatgag
cttcgaccgce
aactatagtg
gcccgagaat
tggtctttct
ctacgtggca
cggagtcatt
aggtattttt
aatttctcaa
attgacggcc
caaaccactt
caagaaactt
gaaggagatg
gaaggatggt
ggcagctgct
catgcacttg
tgaggacagc
gatgggagat
acgaatcaac

gggccacagg
caaatga

Marchantia polymorpha

ccatagtgat
cggaacgggt
agcatctcat
caatgtgctc
gggtcgtggt
agcctgcaag
gagggaagtg
ggcctatgag
cttcgaccgce
aactatagtg
gcccgagaat
tggtctttcet
ctacgtggca
cggagtcatt
aggtattttt
aatttctcaa
attgacggcecce
Caaaccactt
caagaaactt
gaaggagatg
gaaggatggt
ggcagctgct
catgcatctg
tggggacaac
gatgggagat
acgaatcaac

gggccacagg
caaatga

-12-

cgtaagaatg
gctcctcaag
ccagctccgce
ggcaggccac
cagtttggtg
tcaattgcaga
cagatcatgc
gataaacaca
attattcagc
caagtggttc
tttctagcttg
gtcttcttca
ccagaggttt
Ctttacattc
gatgccgtaa
aaggcgaaag
catgaagttt
gacaacgccg
gctctgaagg
tttaagagta
cttcaaaagc
gatgtggatg
aataagatag
agtgggttca
cctgatactc
tacgacgagt
aggagtataa

cgtaagaatg
gctcctcaag
ccagctccge
ggcaggccac
cagtttggtg
tcaattgcga
cagatcatgc
gataaacaca
attattcage
caagtggttc
tttctgettg
gtcttcttca
ccagaggttt
ctttacattc
gatgccgtaa
aaggcgaaag
catgaagttt
gacaacgccg
gctctgaagg
tttaagagta
cttcaaaagc
gatgttgatg
aataagatag
agtgggttca
cctgatactc
tacgacgagt
aggagtataa

cgctcaatcc
gttcccacgg
tgggcggeat
tggaagatgt
tcacgcattt
agaggaagtt
accacttaga
acgtgcatct
ggggccacta
agacgtgcca
ctaacaagaa
agcctggaga
tgcgtcgtaa
ttttgtgcegg
tgcacggtca
atctggtaaa
taagtcaccce
tgttgtctag
ttatcgcaga
tggacacaga
agggatcaaa
gaaatggcac
agaaggaaga
tcaccatgga
tgaaagaaat
tcgttgccat
gtaatatggce

cgctcaatcc
gttcccacgg
tgggcggcat
tggaagatgt
tcacgcattt
agaggaagtt
accacttaga
acgtgcatct
ggggccacta
agacgtgcca
Ctaacaagaa
agcctggaga
tgcgtcgtaa
ttttgtgcgg
tgcacggtca
atctggtaaa
taagtcaccc
tgttgtctag
ttatcgcaga
tggacacaga
agggatcaaa
gtgatggtac
a&caaagagga
tcaccatgga
tgaaagaaat
tcgttgeccat
gtaatatggc

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

caacgagcct
aggttcaggt
ctctgccaaa
gcgatccatt
gtgtacgcac
gaccaataag
ggggcagaag
cgtcatggag
cagtgagagg
ttctctggga
ggaggatgca
agtgtttaca
ctatgggcca
agtccctcct
tattgatttc
gaggatgctc
atggattagt
attgaagcaa
gagtctctct
caacagtggt
cctggcagag
tattgactac
tcatctttac
agagcttgaa
tattagggag
gatgcgtaaa
acctgtaggg

caacgagcct
aggttcaggt
ctctgccaaa
gcgatccatt
gtgtacgcac
gaccaataag
ggggcagaag
cgtcatggag
cagtgagagg
ttctctggga
ggaggatgca
agtgtttaca
ctatgggcca
agtccctcct
tattgatttc
gaggatgctc
atggattagt
attgaagcaa
gagtctctct
caacagtggt
cctggcagag
tattgattat
tcatctgtat
agagcttgaa
tattagggag
gatgcgtaaa
acctgtaggg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1647

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
560
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1647



WO 01/07592

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

22
2550
DNA

<400> 22

ggcacgagct
aactcatccg
cctgttcttt
tgctttcata
ttttgaagaa
gattgatgca
gccatttttg
tagtttttga
tttggagatc
gtgtttgaat
cttgtgtagg
ggcgatctaa
aggtagtagc
tgacaatgcc
ttatgaagag
gaaactttaa
catatatgtg
ggaagttggt
atttgtctgg
ttcaggtagt
gacattatac
catgtcacgc
gcaaggaaga
caggcgaaaa
ggaagcgata
taagtggagt
acggcgatct
tggttagaag
gccacccttg
tgactcgcectt
ttgcagagag
atactgacaa
gagctaatct
acggaaccat
aggaagatca
cccacgacga
aaatgatgcg
cgatgatgca
gcattggctt
agtttcttta
gctcgggttc
agtattcttc
attttttttc

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

23
2363
DNA

<400> 23

aacaacccat
ctcttctttc
atccataaac
cattcatcat
actttttttt
ctgcatctgg
aggctacaca
aatcaaagcc

Cucurbita

pepo

tagcagacaa
gagttcgact
gcttaagatc
gcttcgattt
tttggcgatg
ttgacttttt
gggacgattc
gcttagaggt
ggatcttaag
tgaggaactt
accaagtatt
aacgccggag
tagcgaaccc
agaatcagta
ggtgggtagt
ggagtattat
tgtggagaag
taatgaggat
acacccgaat
catggagttg
cgaaagaaag
tcttggagtt
ggaatcactt
gtttaatgat
tggtccagaa
gcctcecettt
tgacttctcc
aatgcttgtt
ggttcaagtt
gaagcagttt
Cttatctgaa
cagcggccaa
taaggagtcc
cgactacggg
tcttctagea
gcttcaacaa
cgaggtcgat
aaaaggaaat
tagggaggct
ttgttcttge
gataccacgt
acccgaatca
aaaaaaaaaa

tatttcaaca
tttgctgaat
cagaataact
ctgggttttg
gatccaaatc
gtttgataga
gccagaggac
accagcccag

agcctaccca
actcagctat
caccgccgcet
gttgatcgcece
tggattttgt
actttacctg
tgattcttga
agagctaggt
tttggtgtta
gcttggaagg
tcaaagaatg
aactcggttt
gaatcgcecctt
gctaaaccag
gctgggcecttc
agcttgggta
gcaactggga
gatgttgaag
gttatatcga
tgtgctggag
gctgctgagc
atgcaccgtg
ctcaagacaa
gtggtcggga
gcagatgttt
tgggctgagt
tccgaccctt
cgagacccga
gatggtgtcg
tcagccatga
gaagaaattg
atcacatttg
gaaatttacg
gagttcgtag
gcgttttcat
gcatgtaaag
caaaacaatg
gtagtgaata
ctaaaactct
ctgcaagtta
cattcatttc
aacacaacac
aaaaaaaaaa

catgattcag
catactagca
ttgatctgcc
tccattttcce
tgccettttt
ttttgggaac
aatggataca
caaaactacc

-13 -

taaccctcaa
gtatttatcg
ttggtttttt
tcttctgatt
agttcatctt
cttatatata
gttatactta
gtttggtttg
atcgatcata
atcttgagtt
gattctttga
ctaatcatac
tgcctgttca
aaccgcctat
gaggtggtec
aaaaattagg
aagagtatgc
atgtgagaag
tcaagggggc
gtgagctatt
ttactaggac
accttaagcc
ttgattttgg
gtccgtacta
ggagtgctgg
ctgaggaagg
ggcccagcat
gaaagagact
ctcctgacaa
acaagctcaa
ctggactcaa
aagaactcaa
acctaatgca
ctgccacatt
atttcgacaa
agttcgggat
acggaagcat
ctggcaagaa
agtgtattat
ttgcagagca
gacctcttcg
gtaaaatact

Mesembryanthemum crystallinum

Ctgactattt
ctatttactt
tcaaaatcag
caggaactga
tctgatttgg
ttaagatggg
caccagcaaa
accagcagcc

cgattcttct
cccatcgatt
gctctgatcg
tctaggtttg
cagatttgat
cttttctatt
tttgattgta
agatttcagt
tagaatatga
gtaggaatca
atctgtttct
taatggagaa
aaaccaacct
ggaaccgaag
ggttctacag
ccaaggacaa
ttgtaagtct
ggaaattcag
gtacgaggat
tgataggatc
catagtcggg
cgagaatttt
actatcaatg
tgttgcacct
agtaattgta
gatatttgaa
ctccgacagt
gacagcatat
gcecgcttgac
gaaaatggct
ggaaatgttc
agctggattg
agcagcggat
gcatctaaac
agatggaagc
agaggatctt
cgactataac
agggctacaa
gtaaaggtaa
aggagcacgg
ttttecectce
atgcagagga

ctcctcaaat
ctctgaactt
ctctgaaaca
attgggcact
gtgtttttaa
gatttgtgcect
tggggttggt
accacagcaa

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

tctteegetce
tcgtttatcg
gtcgattagt
attctggttg
taggttcaag
cgatttctct
attctgttgc
gtattgagct
atgtttcttt
atggggaata
gctgctatgt
aatgttcgag
cctgaaaaag
gtgcgcectg
acgaaaacgg
tttgggacaa
attgcaaaga
ataatgcacc
gccgttgcag
attcaacgtg
gttttggagg
ctctttgtta
ttcttcaaac
gaagttttgc
tacattctgt
gaggtcctgce
gcgaaagatt
gaagttttgt
tcggcagtct
atcaaggtca
aagatgatag
aaaaagtttg
atagacaaca
aaaatcgaga
gggttcatta
caaatggaag
gagttcgtgg
agtagcttca
cattcaagtt
ccgctegect
gttctcaacg
caagccatat

tctatcacct
tgctctttct
actgtttctg
gaaaaagatt
ttttcaattt
agcaaaaaca
tcaaacaacc

ccggtggegce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2550

60

120
180
240
300
360
420
480
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cgccacaacc
ttgagccaaa
ggagagaact
gccaacaata
atgatatgag
aatttaaggg
gtggggagrt
ctatgttgag
gggatctgaa
ccactgattt
gcagtgctta
tttggagtgc
aaacggagaa
catggccatc
ccaagaaacg
catcagacaa
acaagctcaa
aagggctgaa
aagaactgag
cgctcatgga
cagccacaat
atttcgacaa
agtatgggat
atgatggaag
cggttaccaa
taagtaccaa
gatcggagga
tctcttttgt
tttttgagtt
ctccagtaaa
aactataatt
aaaaaaaaaa

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

24
2022
DNA

<400> 24

caaaatatca
aacaatccac
gcatattatg
aaattgggac
gaatatgcct
gtcaggaggg
aagggtgctt
gagttgtttg
accaaaatta
ctcaagccag
gactttggcc
ccatactatg
acagccggtg
caacaaggta
cctctaatat
gaacggttga
cctgacaggg
aagctgaaga
ggattgagag
gaactcaaag
ctgatggaag
gctacagttc
tttgacaagg
cataacatga
ggaaggattg

agcttctcac
tacaattttg
gggtaggggt
tgcttgcaag
gagagagartt
tgcttatgag
gtttgatagg
gcagattgtt
gcctgagaac
tgggttgtct
ctatgtcgct
tggagtcatg
agggatcttt
aatttcaaat
gattactgct
gccaatagac
gaagctcgct
acaaatgttc
ggagggattg
agctgctgat
gcataggtac
agacaatagt
tgctgatgag
aataaactat
actcatttag
gggtattgaa
cgcaggcgga
aaaaagtttg
ggaagattct
gcttaaagct
catcttctca
aaaaaaaaaa

Vigna radiata

attctgcaga
ccttcaactc
tcttgggcca
agggacaatt
gcaaatctat
aaattcagat
acgaggatcc
atcgcatcat
ttgttggggt
aaaactttct
tctcecgtttt
ttgctcctga
tcatactgta
tatttgatgce
ctgacagtgg
ctgctcatca
caatagaccc
agatggcatt
aaatgtttca
ctggtctaag
cggctgatgt
atctcaacaa
atggcagtgg
ctgatgcttt
attatggtga

ccaccagtta
ggtaaaccct
caatttgggg
tcaatctcta
cagatcatgc
gataaaacat
attattgcta
aatgttgttc
ttcttgctct
gtgtttattg
cctgaggtat
ttgtacatct
gatgctattt
ggtgccaagqg
gctcaagttc
agtgctgttc
ctaaaggtca
gcgaatatgg
gctcgacttg
caagatggaa
aggttagaga
gggtttatca
aattgcattg
gatgagttca
tgcatgtgca
caagtcacgc
tttaagactc
tgcatacaca
ttctttcccce
ctcacttgtg
tgtcattgca
aaa

aaacaacaac
caagagagac
taagactccc
tggcaccact
ctccaaaaga
aatgcatcat
tctctatgtg
ccagaggggc
tgttgaggcect
tttggtcaat
cttcaaaccc
ggttctecctc
catattgctt
agtattgaag
aaaagatctg
agtgttatgt
tgctgttctt
gcgggtgatt
ggctatggat
aagatatggt
cgacaaaagt
actagaacgt
ttatattacg
tcttgaagat
atttgctgceca

-14 -

ggatgcccag
ttgaggatgt
ttacctatct
agaagaagct
agcatatgag
ctgtgaatct
aggggcatta
atgtgtgtca
ctagcaagga
aagaaggtaa
tgcgtcgtag
tactcagtgg
tgcaaggcca
acctagtgag
ttgagcaccc
tcctcaggat
ttgctgaaaa
acactgatgg
gatcaaagct
gtggatcaat
gagatgagca
caacagatga
cagagatatt
gcgcaatgat
tttctagcac
tgttgatcag
gtaagggaga
aaatcctttt
tttttgtctt
acattggctc
tttacaaaaa

agcaacagca
tccatcatge
aacattcgtg
tatttatgca
aagttgattt
ttagctggtc
catatagtca
cactataccg
tgtcattcce
aaagatgatg
ggtcaaattt
aagcactatg
agtggtgtac
ggacatatag
atcagaaaga
catccttgga
tctcgtctta
gctgaaagtc
accgataaca
tctaccctta
ggaaccatag
gaagaacatc
gttgatgaac
attattaggg
atgatgcaaa

cccaaaacca
gaaggtgtac
gtgcactgac
tgtgaccaag
tggtcaacct
tgtgatggag
tagtgaaaag
ctttatgggt
tgagaattct
agtctaccgg
gtatgggaag
tgtgccccecce
tattgatttc
aaaaatgttg
atggctaaga
gaagcaattc
tcttcctgat
tagtgggtca
tactgaaact
agactactat
tctttacaag
actagaaaca
gttggaagta
gagaagtggg
tgtataacgt
aagacaagat
tgatttgcgg
ggattgatgt
ggaggtttta
tcagatttcc
aaaaaaaaaa

ccggcecgtcat
gccgcggect
atctatacac
ccgagaattc
ccaaggagga
acaagaacat
tggagctttg
agaggaaggc
ttggggtcat
atttctctct
tcactgatgt
ggcctgaagce
caccattttg
attttgactc
tgctgtgttc
tatgtgaaaa
aacagttttc
tatctgaaga
gtggtgcaat
aagatgtaga
attatgggga
ttattgcagc
ttcaacaagc
aagttgatca
aaggcaatgc

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

gccccaaaag
tacacattgg
aaaaagactg
gctgataagg
aacattgtgg
ctttgtgctg
gctgctgcca
gtgatgcata
ctcttgaagg
gatatagtag
gagattgatg
ttttgggcag
gaaagcaaac
acacaggatc
gatggtgaag
agagtcatga
gaagagatcc
attacctatg
gaagtgaagg
gagttcatta
gcattccaat
gcaatgaaag
gacactgata
actcaaaacc
aaacgctttt
tagcttctca
ttgattgagt
tttcgtcatg
aggtgttttg
tctcttgage
aaaaaaaaaa

caacaacaac
agacaaccag
tcttggccge
tacttccaat
tgttgaggat
tgtcaccatt
ttetgggggt
tgcagagttg
gcacagagat
taaagcaatt
agtcggcagce
agacgtgtgg
ggcagagacc
agatccttgg
tcagccttca
tggagttgca
tgcaatgaat
ggagattgct
cacttttgat
aatacgtgat
gtttattgct
attccaatat
ttgtgcagaa
agataatgat
tggaattggt

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2363

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



WO 01/07592

aggaggacta
cttcaattgt
cgtaaatctt
aggattgtgg
tgcaaattat
ttctattttt
tgatttgact
tattcggcaa
taaagtgaca

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

25
1255
DNA

<220>
<223>

tgcgcaatag
actcattatg
tacaaaaatt
ttgctcaaca
ttctectttgt
ctgtgctttc
ttcaggttct
actaagaagc
ttggaagtat

tctgaattta
tacaggttgt
gttcatatcc
cgagcatccg
aaacctcggt
atgtaggggc
taatttcacg
ctttgtggat
attatttttc

Artificial Sequence

- 15 -

agcatgaggg
atgcagcgaa
tgctggtggg
atcaagtgtt
gttgggtgtt
attctgtcta
aatgtaaagt
tatgtcagag
agctggctaa

FUSION CDPK SILENCING VECTOR

<400> 25

actcggatcc
aatgttcaac
cggacttcgt
ggtggatact
cctgcaaaag
tggaaatggg
tgactgtgtg
aataagctac
tcgtcattac
tttgaaccta
tctgtctctc

tgggatggat
atactgatct
atggggagtt
ataaggcttt
gtgaggcttt
aagatgttga
aagctggaac
tgagcctcaa
tctttgtttce
aaattgttta

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

26
1288
DNA

<220>
<223>

agggttattg
aagatggata
gattttagta
aaaggaaaag
gtagcaaacg
tacattttgce
gatgtcgcca
gaagagtttg
tcaagaggga
ggcaacgaat
acgccacgtt
ccaggagctt
acagattctg
tgtggectgtc
tagctttttt
aaatgatgag
cacagacaag
agattggagg
gttaatgaga
tgtatctctt
tctttttttt

ccgaattttt
ctgataatga
cacagctagc
gaactctaga
atgagcatct
cccaggagct
atgatatatt
cggcaatgat
gattcaatag
agcgaatcaa
ctcgtgcacg
aaatttggac
atggaagctg
tctgtgcatc
gaccagaatc
gtggatacta
gacggacgaa
aaagcgtcga
gaaggttcat
aaagaagtaa
tcctcaataa

Artificial Sequence

atctacggaa
tggtatagtt
ggaatcagaa
ctatggagaa
ccgcaaagcc
ttgtgacgcc
ccaagaagtt
gaaaacagga
cctaagcatc
agtgaagaag
tcaagtatta
ttcataaact
ctgatgttga
ttaagaaaat
agagcgatta
acagtgaaga
taagctatga
ggcagtattc
tgcaattaga
aaagaaaaag
ttgtagatca

FUSION CDPK SILENCING VECTOR

<400> 26

gagctccagg
gttcaacaag
acttcgtgat
ctcttggaga
atttgtagca
aggagatgac
tgggagaata
ggcgtctcgt
cgggtctttg
ttagtgtctg
aaaacttggg
tacctgatac

gttattgccg
atggatactg
tttagtacac
tgttgtgaag
gtgtctctcce
tgtgtggatg
agctacgaag
cattactcaa
aacctaggca
tctctcacgce
atggatccag
tgatctacag

aatttttatc
ataatgatgg
agctagcgga
tcgtggatac
acctgcaaaa
tcgccaatga
agtttgcgge
gagggagatt
acgaatagcg
cacgttctcg
gagcttaaat
attctgatgg

tacggaagaa
tatagtttcc
atcagaagtt
taaaggaaaa
ggagctttgt
tatattccaa
aatgatgaaa
caatagccta
aatcaaagtg
tgcacgtcaa
ttggacttca
aagctgctga

acgcatctag
ccgggaaaga
tcaatccatg
acatttatgt
gcagctcttt
tagtttaagt
ttcacacgcg
aacatgcatt
aa

Description of Artificial Segquence:POLYNUCLEOTIDE

gaagtagaag
tccattgagg
gttcagatgc
tttgtagcag
ttctcttact
ttaaaggaag
gacacagaca
acggattgga
aagctaatga
ccgcaatagg
aaccaagaga
cggacagcag
tggggatggg
ggcgaacgac
catagagatt
agttgttgca
agagtttgcg
ccgggaaaga
aggcgaaaat
gaaaaaacag

gggtctcgag

Description of Artificial Sequence:POLYNUCLEOTIDE

gtagaagaca
attgaggagt
cagatgctta
ggaactctag
gacgccttaa
gaagttgaca
acaggaacgg
agcatcaagc
aagaagccgc
gtattaaacc
taaactcgga

tgttgatggg

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

tgctcaatag
gaaaaacaac
aagaagaatc
gctgtatgag
caagttggtc
agaaggattt
tgacatgatg
atgctaatgt

acatcaaagt
agttgaaagc
ttattgaagc
tgtctctcca
ttgacaagga
atggaggaga
aggatgggag
gaaaggcgtc
aggacgggtc
gtctttagtg
aggtaaaact
cagatacctg
actttaaatt
gaacacttgc
gaggagctgce
gctattatgc
gcgatgatga
ttcaacagtt
taagaaaggt
tattctttga
tgttt

tcaaagtaat
tgaaagccgg
ttgaagcgtc
actatggaga
aggaagatgg
cagacaagga
attggagaaa
taatgaagga
aatagggtct
aagagaaggt
cagcagcaga
gatgggactt

1560
1620
1680
1740
1800
1860
1820
1980
2022

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1255

60

120
180
240
300
360
420
480
540
600
660
720
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taaattatgg
acttgcataa
agctgcgtga
ttatgcaaga
tgatgaaagc
acagtttgag
aaaggttctt
ctttgaaaat
ttagttactt
tctttatttt

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

27
32
DNA

<220>

<223>

<400> 27

ggagtttgtg
ggcttttagc
ggctttaaat
tgttgacaca
tggaacagat
cctcaagtta
tgtttctgta
tgtttatctt
gaatagccag
catgttgtgg

gctgtctctg
ttttttgacc
gatgaggtgg
gacaaggacg
tggaggaaag
atgagagaag
tctcttaaag
tttttttcet
ccatgtacga
acctcgag

Artificial Sequence

-16-

tgcatcttaa
agaatcagag
atactaacag
gacgaataag
cgtcgaggca
gttcattgca
aagtaaaaag
caataattgt
tatgaagcag

acccggatcc aggagcttaa atttggactt ca

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

28
36
DNA

<220>

<223>

<400> 28

Artificial Sequence

tttctcgagg tccacaacat gaaaataaag agtcag

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

29
34
DNA

<220>

<223>

<400> 29

Artificial Sequence

aaacactcga gaccctgatc tacaattatt gagg

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

30
38
DNA

<220>

<223>

<400> 30

Artificial Sequence

actcggatcc agggttattg ccgaattttt atctacgg

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

31
34
DNA

<220>

<223>

<400> 31

Artificial Sequence

gaaaatggcg
cgattacata
tgaagaagtt
ctatgaagag
gtattcccgg
attagaaggc
aaaaaggaaa
agatcagggt
atgttcttaa

Description of Artificial Sequence:PCR PRIMER

Description of Artificial Sequence:PCR PRIMER

Description of Artificial Sequence:PCR PRIMER

Description of Artificial Sequence:PCR PRIMER

Description of Artificial Sequence:PCR PRIMER

SUBSTITUTE SHEET (RULE 26)

PCT/GB00/02876

aacgacgaac
gagattgagg
gttgcagcta
tttgcggcga
gaaagattca
gaaaattaag
aaacagtatt
ttcaaatgtt
attttctgac

780
840
900
960
1020
1080
1140
1200
1260
1288

32

36

34

38
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Ttcecte

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

<220>
<223>

<400>

217 -

gaga tcccaagttt taccttctct tggt
32

38

DNA

Artificial Sequence

Description of Artificial Sequence:PCR PRIMER

32

actcgagctc agggttattg ccgaattttt atctacgg

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

<220>
<223>

<400>

33

34

DNA

Artificial Sequence

Description of Artificial Sequence:PCR PRIMER

33

ttcggatcca tcccaagttt taccttctcet tggt

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

<220>
<223>

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

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

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

<400>

34

10

PRT

Artificial Sequence

Description of Artificial Sequence:KINASE
SIGNATURE DOMAIN

UNSURE
(4)
X is Leu or Met

UNSURE
(9)
X is Phe or Leu

UNSURE
(10)
X 1is Leu or Thr
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34

cttcgaggcg agcggggcgce aatacaatta atgttagtat ttattctaag tagtttcttt 60
ctttttattt aatttgagtg ataacaataa caacaataat gactaaaagg tgaaaattga 120
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aaacattacc
tttagtgcca
cccctagtga
gcgaaccttt
caagcttgga
ccagccagta
ccecggtcaca
agcaggattt
ggaaacggat
gaagccgtct
tatcgggagt
aaaatttaac
tcaagtaatg
cgtatgcctt
ataatctgaa
tctttattte
ctagacagag
atcagactcg
aggcgtcgaa
caatggtggt
agaggttaat
ccgtgtagag
atcgttgccg
tccatttaac
tattgccatt
ataccacgtc
ggcctcaccg
tttatctgeg
aactattttc
ccececgecgeg
ttctctaggt
aagaactacc
tgccatcgta
acagatgaga
atccatcaaa
accattgcta
actggaagcc
gccatacatc
caacgattat
cgcaatggtc
ctactatcct
cggtttaatg
ggcagcttct
attgtttgca
tctatttgcce
cagaaagaaa
tttctatatt
gctcgataac
tacaaaaaaa
aaaggaaatc
ttttttctac
ttatgtatag
ataagaaata
cttggccgaa
acagtcaccc
aatttcaacg
gaggacagga
ttactaagaa
tttggccacc
ataacaaacg

<210> 36
<211> 586
<212> PRT

ttcatttttt
aaaagagtta
tttatactga
ccgcaagagt
ctacatagcc
ttttctgecac
acggattata
tccgtggaaa
gcggacgcag
cacagtagag
tttactttaa
gttgaacatt
tgttctatat
gagtcaccag
attggttctt
tggatctttt
acaatgtcgg
tcaagaagct
cctgtagatt
gcagatttag
atcacgagaa
gttgattata
agcagagacc
tggcccatga
gctatgtgtt
atcgaagttg
gttatctatg
tttggatttg
atatgtagat
tttgccgaca
gtttttgtag
tggagatggt
ttgttctttg
aagcaaagta
gacattgtcc
ctattcgtga
tacccacttg
gccttgatta
ttgaaaagat
attgcaggta
cacaagattc
ggtattttct
gccgtcgcag
ggatatatgt
gctgcgatga
tccaagtatg
tgcatttttt
gacatagcat
aattaaaaaa
tttttctatg
tatttttttt
cccatagtta
gataaaagct
actcgggcgg
ggtaaatgcc
gaataaagga
aagcaaggaa
actgttattt
atttttgcac
atcggaacaa

tacggccgga
atgtgcgtag
tgcctcatca
cacaaaaatc
aacgtaaaga
aggatagatt
ggttccgcca
gagaagcacc
aaggaaggaa
ccattcgaga
aaggaaacga
gtcattttcet
ataaagggta
ttttcaaaaa
cgcacccttg
atcagtcact
atcattctcc
catccagcga
tcaccggtga
cgattcaaag
gattaactaa
ccaattgtgc
tgtacgaggt
agaagaaagt
cttccatttt
tcgccatttt
ctcctctttce
cccttttceca
tctttggtgg
tgtttgatac
gccccatttt
tagaatatgt
aagaaacaca
ataactgggg
aaaaaactgt
ctatttacaa
tctttgtgga
tcggtatgat
gtagagccaa
ccgttttece
attggatggt
tgccatgttt
caaacacttt
tccgtggeat
ttccegtgece
cttacgccgce
tatttcattg
tatagacact
aaaaaaaaaa
cacaagcaca
tttcccattt
ctaaataaaa
attgttcttc
gggcttatta
cgtttaatga
aagagattga
gagtaatgga
attgacatta
tcgtacgaaa
taacgtaaca
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gaggggtagg
tcggatttta
agaaattttt
aatcttataa
caaggagtct
attttaagag
gaccccgttg
gagcgaaaag
ggaagcaaac
tttccgteeg
tcgtaggaat
treoettttt
cctcatttga
taatcttggt
caacgagatc
ttrtttttta
catttctaat
tatgcattcg
aggtgccaaa
aacgacgact
aatccttact
gcccatgggt
tacttttgat
gctgctatgt
tgcctctgcea
gggtatcacg
tgaattgtac
atttgctgtc
ttttatcggg
taatgttaga
atcgcctgtc
tgtcggttgt
tcaccctacc
tattcatgct
gacgaggcct
ctcttttgtce
gggttatggg
ggtgtgtgct
ggggaaatta
tattggtatc
ccccacagta
aaactatatc
catgaggtct
gggtatcggt
tttactattc
ttaagaaaaa
ttattactca
gtgcagcgta
acaatcaaaa
agagtactta
ttttcctceca
cactaattaa
tcatcgcegg
gtcataccct
cttctttatt
gatgctttta
attttgcaaa
ttttactcgt
gaccatttta
ta

tacacttaac
aacgaccatg
tcatccaggg
ccaggcacca
gatttagtat
ccgagaattc
ctttggttcc
cggatacgga
ccttccgtcet
tcggtacaca
tcccectaaaga
tatgtgtgca
tcttgatgtt
ctatagaaga
atatactaaa
gtcaaagaag
aaggaaaatc
acgggcacca
tacacaactg
atgaattctg
gggtctgtta
ggtgacagac
ggtcctaacg
ctggtcttat
gtgccgcaaa
ctttttgttce
ggtagaaagg
gctactgctg
gcagcaccca
ggtaaagcca
atgggttctt
ttcgctteceg
attttggtta
gctcatgaag
atcattatgc
tacggtatct
tttactgaaa
gctttcattt
gtgcccgagg
ttatggttct
ggaggggcct
attgaatcgt
gcatttggtg
tgggctggtt
ttaaaatatg
gaaaagcaga
ccctgeccececa
aagctgacat
aagacacaca
gagagtagtg
agactcctct
tgattaataa
ttcteggegt
cagatttcat
ttggattaaa
attcataaag
tatttgtaaa
cttatttatt
gatttttttg
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cccgagcegcet
catgtacagc
tccectgeteg
gtagtactgce
ttcttttttg
cttatgcggg
atggagcagg
aggcggatgc
atgtcgctat
gaaatcttcg
aaaaggaaga
gaatatacta
tctttectget
gaaaaatcca
tatcgggaac
caagagaaaa
atctgctgcc
cgggaaccac
ctacggaggg
ctgcagaatc
acgagcctga
cttaccctcc
acccactaca
gtctggattc
tctgecgagat
ttgggtttgce
gtgttctggt
agaacctgca
tggcecgtegt
ttgcgctatt
atatcgcaca
cagttttcgt
acaaggccaa
acgtggagct
ttttcgtgga
tgtatttgtt
acggtgagtt
ggtatatgga
ccagattgta
gttggacggg
tcatcgggtt
atctattgtt
catgcttccc
tgttattagg
gtgaatctat
aatcatgctc
cgctcaaagg
ataaagaaat
actacagaac
atatcccectt
tatgtggttg
tccectetceta
tgtccgtacc
tggtcagata
attgacaggg
gaaagggaaa
tcctttagaa
tatttataca
atttggtagt

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3692
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<213> Saccharomyces cerevisiae

<220>
<223> Description of Artificial Sequence

<400> 36
Met Ser Asp His Ser Pro Ile Ser Asn Lys Glu Asn His Leu Leu Pro
1 5 10 15

Ser Asp Ser Ser Arg Ser Ser Ser Ser Asp Met His Ser Thr Gly Thr
20 25 30

Thr Gly Thr Thr Gly Val Glu Pro Val Asp Phe Thr Gly Glu Gly 2Ala
35 40 45

Lys Tyr Thr Thr Ala Thr Glu Gly Asn Gly Gly Ala Asp Leu Ala Ile
50 55 60

Gln Arg Thr Thr Thr Met Asn Ser Ala Ala Glu Ser Glu Val Asn Ile
65 70 75 80

Thr Arg Arg Leu Thr Lys Ile Leu Thr Gly Ser Val Asn Glu Pro Asp
85 90 95

Arg Val Glu Val Asp Tyr Thr Asn Cys Ala Pro Met Gly Gly Asp Arg
100 105 110

Pro Tyr Pro Pro Ser Leu Pro Ser Arg Asp Leu Tyr Glu Val Thr Phe
115 120 125

Asp Gly Pro Asn Asp Pro Leu His Pro Phe Asn Trp Pro Met Lys Lys
130 135 140

Lys Val Leu Leu Cys Leu Val Leu Cys Leu Asp Ser Ile Ala Ile Ala
145 150 155 160

Met Cys Ser Ser Ile Phe Ala Ser Ala Val Pro Gln Ile Cys Glu Ile
165 170 175

Tyr His Val Ile Glu Val Val Ala Ile Leu Gly Ile Thr Leu Phe Val
180 185 190

Leu Gly Phe Ala Ala Ser Pro Val Ile Tyr Ala Pro Leu Ser Glu Leu
195 200 205

Tyr Gly Arg Lys Gly Val Leu Val Leu Ser Ala Phe Gly Phe Ala Leu
210 215 220

Phe Gln Phe Ala Val Ala Thr Ala Glu Asn Leu Gln Thr Ile Phe Ile
225 230 235 240

Cys Arg Phe Phe Gly Gly Phe Ile Gly Ala Ala Pro Met Ala Val Val
245 250 255

Pro Ala Ala Phe Ala Asp Met Phe Asp Thr Asn Val Arg Gly Lys Ala
260 265 270

Ile Ala Leu Phe Ser Leu Gly Val Phe Val Gly Pro Ile Leu Ser Pro
275 280 285

Val Met Gly Ser Tyr Ile Ala Gln Arg Thr Thr Trp Arg Trp Leu Glu
290 295 300

Tyr Val Val Gly Cys Phe Ala Ser Ala Val Phe Val Ala Ile Val Leu
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305

Phe

Gln

Asp

Pro

Tyr

385

Pro

Pro

Trp

Leu

Phe

465

Lys

Gly

Tyr

Ser

Gly

545

Ala

Arg

Phe

Met

vVal

Ile

370

Asn

Leu

Tyr

Tyr

Val

450

Pro

Ile

Leu

Leu

Ala

530

Met

Met

Lys

Glu

Arg

Glu

355

Ile

Ser

Val

Ile

Met

435

Pro

Ile

His

Met

Leu

515

Phe

Gly

Ile

Lys

Glu

Lys

340

Leu

Met

Phe

Phe

Ala

420

Asp

Glu

Gly

Trp

Gly

500

Leu

Gly

Ile

Pro

Ser
580

Thr

325

Gln

Ser

Leu

Val

Val

405

Leu

Asn

Ala

Ile

Met

485

Ile

Ala

Ala

Gly

Val

565

Lys

310
His

Ser

Ile

Phe

Tyr

390

Glu

Ile

Asp

Arg

Leu

470

Val

Phe

Ala

Cys

Trp

550

Pro

Tyr

His

Asn

Lys

Val

375

Gly

Gly

Ile

Tyr

Leu

455

Trp

Pro

Leu

Ser

Phe

535

Ala

Leu

Ala

Pro

Asn

Asp

360

Glu

Ile

Tyr

Gly

Leu

440

Tyr

Phe

Thr

Pro

Ala

520

Pro

Gly

Leu

Tyr

Thr

Trp

345

Ile

Pro

Leu

Gly

Met

425

Lys

Ala

Cys

Val

Cys

505

Val

Leu

Leu

Phe

Ala
585

-20 -

Ile
330
Gly
Val
Leu
Tyr
Phe
410
Met
Arg
Met
Trp
Gly
490
Leu
Ala
Phe
Leu
Leu

570

Ala

315

Leu

Ile

Gln

Leu

Leu

395

Thr

Val

Cys

Val

Thr

475

Gly

Asn

Ala

Ala

Leu

555

Lys

Val

His

Lys

Leu

380

Leu

Glu

Cys

Arg

Ile

460

Gly

Ala

Tyr

Asn

Gly

540

Gly

Tyr

Asn

Ala

Thr

365

Phe

Leu

Asn

Ala

Ala

445

Ala

Tyr

Phe

Ile

Thr

525

Leu

Gly
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Lys

Ala

350

Val

Val

Glu

Gly

Ala

430

Lys

Gly

Tyr

Ile

Ile

510

Phe

Met

Phe

Glu

Ala

335

His

Thr

Thr

Ala

Glu

415

Phe

Gly

Thr

Pro

Gly

495

Glu

Met

Phe

Ala

Ser
575

PCT/GB00/02876

320

Lys

Glu

Arg

Ile

Tyr

400

Leu

Ile

Lys

Val

His

480

Phe

Ser

Arg

Arg

Ala

560

Ile
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