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PRODUCTION OF PLANTS WITH REDUCED
LIGNIN CONTENT

[0001] The present invention relates to a method for select-
ing or producing plants having a reduced lignin content.
[0002] Lignins are insoluble polymers which are located in
plant walls and are the result of the polymerization of 3
phenolic monomers (or monolignols), deriving from the phe-
nylpropanoid pathway (Neish, Constitution and Biosynthesis
of Lignin, publisher New York: Springer Verlag, 1-43, 1968).
Their biosynthetic pathway is complex and comprises various
steps, one part of which is carried out in the cytoplasm (mono-
lignol synthesis) and another part in the wall (polymeriza-
tion). p-Coumaryl, coniferyl and sinapyl alcohols are the
respective precursors for the p-hydroxyphenyl (H), guaiacyl
(G) and syringy! (S) units constituting lignins. These precur-
sors are oxidized to phenolic radicals which spontaneously
couple via various linkages, thereby resulting in the forma-
tion of lignins. Among the inter-unit linkages, a distinction is
made between labile linkages, called -O-4 linkages, and
resistant linkages. During polymerization, other linkages can
also be established with other wall compounds (polysaccha-
rides and proteins) in order to form a complex three-dimen-
sional network. The formation of the phenolic radicals is
thought to be catalyzed by oxidases, such as peroxidases,
laccases or other oxidases. A large number of these enzymes
in combination with regulatory proteins is thought to be nec-
essary for assembly of the H, G and S units (Boudet, Plant
Physiol. Biochem., 38, 81-96, 2000; see for review: Ralph et
al., Lignins, Encyclopedia of Life Sciences, John Wiley &
Sons, 2007). However, these enzymes are still poorly identi-
fied since they belong to multigene families (Barriere et al.,
Genes, Genomes and Genomics; Global Science Books,
2007, Review).

[0003] Although the mechanisms involved in vivo in lignin
biosynthesis are not completely elucidated, it is generally
considered that laccases could be volved in the first steps of
polymerization, for the formation of dimers or trimers, while
peroxidases could make it possible to obtain a greater degree
of polymerization from the dimers and trimers (Ros Barcelo,
International Review of Cytology, 176, 87-132, 1997).
[0004] The lignin content of plants has a major influence on
their industrial uses. For example, it affects the nutritive value
of plants intended for animal feed, and also the performance
levels of papermaking processes (yield and quality of the
paper pulp obtained) and the production yield for biofuel.
Indeed:

[0005] an important component of the nutritional value
of fodder plants, such as fodder corn, is the digestibility.
Thus, cows fed with varieties that are more digestible
show an increase in milk production and better weight
gain. In addition, these more digestible varieties enable
the animals to reach their potential with a lower level of
supplementation, which makes it possible in particular
to reduce production costs. An important factor limiting
the digestibility of fodder plants is linked to the presence
of lignins in the plant cell walls: the lignins establish
various types of linkages with the other wall constituents
(including polysaccharides) and hinder the accessibility
of the digestive enzymes to the polysaccharides (carbo-
hydrates), the main sources of energy for herbivores;

[0006] most paper pulp is obtained by chemical deligni-
fication of wood, in order to isolate the plant fibers
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consisting mainly of cellulose and linked together by the
lignins. However, this delignification step is very
demanding in terms of energy and reagents (acids in
particular), owing to the resistance of lignins to chemical
degradation. In the case of the thermomechanical pro-
duction of paper pulp, the lignins which are not removed
are responsible for light-induced yellowing of the paper.
Lignins rich in S units are more sensitive to papermaking
delignification processes since the S units are especially
linked via p-O-4 linkages (linkages which are targets of
these processes). Consequently, in the case of the hard-
woods used by the papermaking industries, a higher
content of $-O-4-linked S units is sought in the paper-
making sector in order to improve the pulp-cooking
yield (Guerra et al., Ind. Eng. Chem. Res., 47, 8542-
8549, 2008);

[0007] biofuels are formed from bioethanol (a gasoline-
miscible product) or from oil (for producing a diesel
product). The production of bioethanol, currently car-
ried out from starch or from sucrose, could also be
carried out from wood cellulose or straw cellulose. In
this case, the production process comprises the follow-
ing steps: acid pretreatment of the raw material in order
to break the interactions between lignins and polysac-
charides (this pretreatment facilitates the action of
hydrolytic enzymes which convert the wall polysaccha-
rides into simple sugars), followed by a step of fermen-
tation of the simple sugars, resulting in the production of
bioethanol. However, the initial acid pretreatment leads
to the production of compounds capable of inhibiting the
fermentation step. It has therefore been suggested that, if
the lignins were modified, the wall polysaccharides
would be more accessible to hydrolytic enzymes. This
would make it possible not only to eliminate or limit the
acid pretreatment and the associated problems of fer-
mentation inhibition, but also to reduce environmental
impacts linked to the residues from the acid treatments.

[0008] In this context, the quantitative modification of the
lignins in plants is the subject of numerous research studies.
The qualitative modification of lignins (modification of their
structure or of their interactions with the other wall polymers)
is also greatly studied. For example, lignins rich in S units or
in p-O-4 linkages are much easier to remove during the
chemical production of paper pulp.

[0009] One of the preferred routes for decreasing the lignin
content in plants concerns production by genetic engineering
of plants. It has thus been proposed to act on the enzymes of
the lignin biosynthesis pathway, such as laccases (Interna-
tional Application WO 97/45549), peroxidases (International
Application WO 2004/080202), cinnamoyl CoA reductase
(CCR; International Applications WO 97/12982 and WO
98/39454), caffeic acid O-methyl transferase (COMT; Inter-
national Application WO 94/23044; Oba and Allen, J. Dairy
Sci., 82, 135-142, 1999), cafeoyl coenzyme A 3-O-methyl
transferase (CCoAOMT; Application EP 0516958; Guoetal.,
Transgenic Res. 10, 457-464, 2001), cinnamy] alcohol dehy-
drogenase (CAD; Lapierre et al., Plant

[0010] Physiol., 119, 153-164, 1999), and 4-coumarate:
coenzyme A ligase (4CL; Huetal., Nat. Biotech. 17, 808-812,
1999).

[0011] With regard more particularly to the laccases, Inter-
national Application WO 97/45549 describes a tobacco lac-
case (the sequence of which is, moreover, described by
Kiefer-Mayer etal., Gene, 178, 205-207, 1996), and proposes
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increasing or reducing the amount of lignins produced by a
plant by overexpressing said laccase (or a protein having at
least 50% of amino acids homologous to those of said lac-
case), or by inhibiting its expression.

[0012] InArabidopsis thaliana, the laccase multigene fam-
ily comprises 17 members, 7 of which are expressed in the
stems, the stem being the most lignified organ. The genes
most strongly expressed are LAC4 (At2g38080), LAC17
(At5g60020) and LAC2 (At2g29130). The LAC2 and LAC17
genes belong to the same subclass, and the LAC4 gene
belongs to a subclass which is close according to the phylo-
genetic trees published by Pourcel et al. (Plant Cell, 17,
2966-2980, 2005) and Caparros-Ruiz et al. (Plant Science,
171, 217-225, 2006). The LAC17 gene encodes the LAC17
protein (AtLAC17), the sequence of which is available under
accession number NM_ 125395 in the Genbank database,
and is also reproduced in the appended sequence listing under
the identifier SEQ ID No. 2. The LAC4 gene encodes the
LAC4 protein (AtLLAC4), the sequence of which is available
under accession number NM__129364 in the Genbank data-
base, and is also reproduced in the appended sequence listing
under the identifier SEQ ID No. 4. The LAC2 gene encodes
the LAC2 protein (AtLAC2), the sequence of which is avail-
able under accession number NM_ 128470 (GI:186503951)
in the Genbank database. In Arabidopsis, AtLAC17 is
expressed in the interfascicular fibers.

[0013] The inventors have thus demonstrated that the pro-
teins that are orthologs ofthe AtLLAC17 protein exhibit at least
60% identity or at least 75% similarity with said protein and
comprise, from the N-terminal end to the C-terminal end, at
least one of the 4 consensus peptide domains of sequence:

[0014] H-W-H-G-I/V-R-Q-L (SEQ ID No. 12; amino
acids corresponding to positions 80-87 of the peptide
sequence of AtLLAC17) or H-W-H-G-I/V-R/L-Q-L/M/V
(SEQ ID No. 38),

[0015] I/V-N-A-A-L-N-D-E-L-F-F (SEQ ID No. 13;
amino acids corresponding to positions 223-233 of the
peptide sequence of AtLLAC17) or I-N-A/S-A-L-N/E-D/
N/E-E-L-F-F (SEQ ID No. 39),

[0016] E-S-H-P-L-H-L-H-G-F/Y-N/D-F-F-V-V-G-Q-
G-F/Y-G-N-F/Y-D (SEQ ID No. 14; amino acids corre-
sponding to positions 476-498 of the peptide sequence
of AtLAC17), or E-S-H-P-L/F-H-L/M-H-G-F/Y-N/D-
F/Y-F/Y-V-V/1-G-Q/T/E-G-F/V/T-G-N-F/Y-D/N (SEQ
ID No. 40), and

[0017] A-D-N-P-G-V-W (SEQ ID No. 15; amino acids
corresponding to positions 539-546 of the peptide
sequence of AtLACI17), or A/V-D-N-P-G-V/e-W/a
(SEQID No. 41), where “o” indicates that an amino acid
is absent, respectively.

[0018] By way of nonlimiting examples of orthologs of the
A. thaliana LLAC17 protein, mention will in particular be
made of the laccases of:

[0019] corn (Zea mays) of sequences SEQ ID Nos. 5 and
6 (sequences also available under accession numbers
NM_001112405.1 and EU957078 in the Genbank data-
base) and the sequences available in the Genbank data-
base under accession numbers G1:162461426 (SEQ 1D
No. 42), GL:226503958 (SEQ ID No. 43),
GI1:226494660 (SEQ ID No. 44), G1:212721074 (SEQ
ID No. 45), GI:162463584 (SEQ ID No. 46) and
GI:162461268 (SEQ ID No. 47),

[0020] sugar cane (Saccharum officinarum) of sequence
SEQ ID No. 7,
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[0021] sorghum (Sorghum bicolor) of sequences SEQ
ID Nos. 8,9, 10 and 11,

[0022] Brachypodium, such as the sequences
Bradilg66720 (SEQ ID No. 48), Bradi2g54680 (SEQ
ID No. 49), Bradilg24910 (SEQ ID No. 50),
Bradilg24880 (SEQ ID No. 51), Bradi2g54740 (SEQ
ID No. 52), Bradi2g23370 (SEQ ID No. 53),
Bradi2g23350 (SEQ ID No. 54) and Bradi2g54690
(SEQ ID No. 55),

[0023] rice, such as the sequences available in the Gen-
bank database under accession numbers GI:113548170
(SEQ ID No. 56), GI:113534304 (SEQ ID No. 57),
GI:113579298 (SEQ ID No. 58), GI:113579297 (SEQ
ID No. 59), GI:113534303 (SEQ ID No. 60),
GI:113579295 (SEQ ID No. 61), GI:255673866 (SEQ
ID No. 62) (these sequences have the domain referenced
under accession number IPR017761 in the InterPro
database), and

[0024] poplar, such as the sequences PtLLAC1 (gene
POPTR__0001514010.1; SEQ ID No. 63), PtLAC40
(POPTR__0001s41160.1; SEQ ID No. 64), PtLAC41
(POPTR__0001s41170.1; SEQ ID No. 65), PtLAC6
(POPTR__0001s41170.1; SEQ ID No. 66), PtLAC24
(POPTR_0011s12090.1; SEQ ID No. 67) and
PtLAC25 (POPTR__0011s12100.1; SEQ ID No. 68).

[0025] The table represented in FIG. 5 shows the presence
(noted in the table by the sign “X”) of the consensus peptide
domains as defined above in the sequences of the orthologs of
the AtLAC17 protein in Zea mays, S. officinarum, Sorghum
bicolor, Brachypodium, poplar and rice, and also the respec-
tive percentages of identity and of similarity relative to
AtLACI17.

[0026] The LAC17 protein exhibits 55.2% identity with the
LACA4 protein, and 67.1% identity with the LAC2 protein, but
the latter does not comprise the consensus peptide domain of
sequence SEQ ID No. 14, and 54.6% identity with the
tobacco laccase described in International Application WO
97/45549; the LLAC4 protein exhibits 54.0% identity with the
LAC2 protein and 75.8% identity with the tobacco laccase
described in International Application WO 97/45549 (it
appears that said tobacco laccase is the ortholog of the
AtLAC4 protein), the percentages of identity being calcu-
lated over the entire length of the sequences by means of the
needle program (Needleman and Wunsch, J. Mol. Biol., 48,
443-453, 1970) using the default parameters: “Matrix™:
EBLOSUMSG62, “Gap penalty”: 10.0 and “Extend penalty”™:
0.5. In Arabidopsis, AtLLAC4 is expressed in the vessels of the
xylem and in the interfascicular fibers.

[0027] By way of nonlimiting examples of orthologs ofthe
A. thaliana LLAC4 protein, mention will in particular be made
of the laccases of:

[0028] Brachypodium, such as the sequence
Bradilg74320 (SEQ ID No. 69), which exhibits 67%
identity and 83% similarity with the sequence SEQ 1D
No. 4,

[0029] rice, such as the sequence available in the Gen-
bank database under accession number GI:150383842
(QOIQU1; SEQ ID No. 70), which exhibits 69% iden-
tity and 83% similarity with the sequence SEQ ID No. 4,
and

[0030] poplar, the sequences PtLLAC14 (POPTR _
0006509830.1; SEQ ID No. 71, which exhibits 75%
identity and 87% similarity with the sequence SEQ 1D
No. 4), PtLAC15 (POPTR_0006509840.1; SEQ ID No.
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72, which exhibits 76% identity and 87% similarity with
the sequence SEQ ID No. 4), PtLAC32 (POPTR__
0016511950.1; SEQ ID No. 73, which exhibits 78%
identity and 88% similarity with the sequence SEQ ID
No. 4) and PtLAC33 (POPTR__0016s11960.1; SEQ ID
No. 74, which exhibits 77% identity and 87% similarity
with the sequence SEQ ID No. 4).
[0031] A. thaliana lines of the SALK collection in the ColQ
accession (Columbia) exhibiting T-DNA insertions in the
LAC17 (SALK__ 016748 line), LAC4 (SALK__ 051892 line)
and LAC2 (SALK__ 025690 line) genes have been identified.
The mutants lac4 and lac2 have in particular been described
by Brown et al. (Plant Cell, 17, 2281-2295, 2005). These
mutants exhibit a greatly reduced or zero expression of the
mutated gene, but do not exhibit any particular phenotype
under glass.
[0032] The inventors have investigated whether these
mutations have an effect on the amount of lignins of the
mutated plants, and their qualitative (structural) properties.
They have noted that the lac2 mutant does not exhibit any
notable difference compared with the Col0 wild-type line, but
that, on the other hand, the lac4 and lac17 mutants contain an
amount of lignins (determined on mature dry stems) that is
reduced by 6 to 8% and exhibit a cellulolysis yield that is
increased by 17% in the case of lac17 and by 52% in the case
of'lac4, compared with the Col0 wild-type line (cellulolysis
carried out without acid pretreatment).
[0033] In addition, the inventors have obtained lac4/lac17
double mutants from the lac4 and lac17 mutants by crossing.
They have noted that these double mutants exhibit a very
reduced amount of lignins (reduced by approximately 19%
compared with the Col0 wild-type line), and a better cellu-
lolysis yield compared with the Col0 wild-type line (+25% to
+42%) and with the lac17 single mutant (+6% to +21%)
approximately.
[0034] Consequently, the subject of the present invention is
a method for reducing the lignin content of a plant and
increasing the cellulolysis of the walls of said plant, charac-
terized in that the expression and/or the activity in said plant:
[0035] a)ofalaccase of which the polypeptide sequence
has at least 60% identity, and in increasing order of
preference at least 61%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 97%, 98% and 99% identity, or at least 75%
similarity, and in increasing order of preference at least
78%, 79%, 80%, 83%, 85%, 90%, 95%, 97%, 98% and
99% similarity with the sequence SEQ ID No. 2
(LAC17), and comprises, from its N-terminal end to its
C-terminal end, at least one of the 4, preferably at least 2
of the 4, more preferably at least 3 of the 4 and more
preferentially the 4 consensus peptide domains 1) to iv),
respectively, which follow:
[0036] 1) the consensus peptide domain of sequence SEQ
ID No. 12 or 38,
[0037] 1ii) the consensus peptide domain of sequence
SEQ ID No. 13 or 39,
[0038] iii) the consensus peptide domain of sequence
SEQ ID No. 14 or 40,
[0039] iv) the consensus peptide domain of sequence
SEQ ID No. 15 or 41, and
[0040] b) of alaccase of which the polypeptide sequence
comprises at least 65% identity, and in increasing order
of preference at least 70%, 75%, 80%, 85%, 90%, 95%,
97%, 98% and 99% identity, with the sequence SEQ ID
No. 4 (LAC4),
is totally or partially inhibited.
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[0041] The term “lignin content” is intended to mean the
Klason lignin content. This content can be measured by
assaying the acid-insoluble lignin (ASL) fraction present in
the parietal residue (PR) of a plant, as described in Example
3 below.

[0042] The term “laccase” is intended to mean a copper-
comprising enzyme (EC 1.10.3.2) which catalyzes the oxida-
tion of a phenolic substrate using dioxygen as final electron
acceptor.

[0043] Unless otherwise specified, the percentages of iden-
tity indicated herein are established, as indicated above, by
means of the needle program using the default parameters.
[0044] The present invention applies to dicotyledonous or
monocotyledonous plants. By way of nonlimiting examples,
it can apply to corn, wheat, barley, rye, triticale, oats, rice,
sorghum, sugar cane, poplar and pine.

[0045] By way of nonlimiting examples of laccases, as
defined in paragraph a) above, mention may be made, in corn
(Zeamays), of the peptide sequences SEQ ID Nos. 5, 6 and 42
to 47, in sugar cane (Saccharum officinarum), of the sequence
SEQ ID No. 7, in sorghum (Sorghum bicolor), of the peptide
sequences SEQ ID Nos. 8 to 11, in Brachypodium, of the
peptide sequences SEQ ID Nos. 48 to 55, in rice, of the
peptide sequences SEQ ID Nos. 56 to 62, and in poplar, of the
peptide sequences SEQ ID Nos. 63 to 68.

[0046] By way of nonlimiting examples of laccases, of
which the polypeptide sequence has at least 60% identity or at
least 75% similarity with the sequence SEQ ID No. 2 and
comprises, from its N-terminal end to its C-terminal end, the
4 consensus peptide domains of sequence SEQ ID Nos. 12,
13, 14 and 15 respectively, mention may be made, in corn, of
the peptide sequences SEQ ID Nos. 5, 6,42, 43, 44 and 45, in
sugar cane, of the peptide sequence SEQ ID No. 7, in sor-
ghum, of the peptide sequences SEQ ID Nos. 8 (partial
sequence of the protein), 9, 10 and 11, in Brachypodium, of
the peptide sequences SEQ ID Nos. 50 and 51, in rice, of the
peptide sequence SEQ ID No. 58, and in poplar, of the peptide
sequences SEQ ID Nos. 63, 67 and 68.

[0047] By way of nonlimiting examples of laccases, of
which the polypeptide sequence has at least 65% identity with
the sequence SEQ ID No. 4, mention may be made, in Brac-
hypodium, of the peptide sequence SEQ ID No. 69, inrice, of
the peptide sequence SEQ ID No. 70, and in poplar, of the
peptide sequences SEQ ID Nos. 71 to 74.

[0048] The total or partial inhibition of the expression and/
or of the activity of a laccase as defined above can be obtained
in various ways, by methods known per se.

[0049] Particularly advantageously, this inhibition can be
obtained by intervening upstream of the production of said
laccase, by mutagenesis of the gene encoding this protein, or
else by inhibition or modification of the transcription or of the
translation of this laccase.

[0050] The mutagenesis of the gene encoding said laccase
can take place at the level of the coding sequence or of the
expression-regulating sequences, in particular of the pro-
moter. It is, for example, possible to delete all or part of said
gene and/or to insert an exogenous sequence. By way of
example, for corn, mention will be made of insertional
mutagenesis: a large number of individuals deriving from a
plant that is active in terms of the transposition of a transpos-
able element (AC or mutator element) are produced, and the
plants in which an insertion has taken place in the gene of said
laccase are selected, for example by PCR. This exogenous
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sequence can also be a T-DNA (fragment of the Agrobacte-
rium tumefaciens T1 plasmid).

[0051] It is also possible to introduce one or more point
mutations with physical agents (for example radiation) or
chemical agents. These mutations result in the reading frame
being shifted and/or in a stop codon being introduced into the
sequence and/or in the level of transcription and/or of trans-
lation of the gene being modified and/or in the enzyme being
made less active than the wild-type protein. The mutated
alleles of the gene of said laccase can be identified, for
example, by PCR using primers specific for said gene.
[0052] Inthis context, techniques of “TILLING” type (Tar-
geting Induced Local Lesions IN Genomes; McCallum et al.,
Plant Physiol., 123, 439-442, 2000) can in particular be used.
[0053] It is also possible to carry out a site-directed
mutagenesis targeting the gene encoding said laccase. The
inhibition or the modification of the transcription and/or the
translation can be obtained via the expression of sense, anti-
sense or double-stranded RNAs derived from the gene of said
laccase, or of the cDNA of'this protein, or else through the use
of interfering RNAs (for review on antisense inhibition tech-
niques see, for example: Watson and Grierson, Transgenic
Plants: Fundamentals and Applications (Hiatt, A, ed) New
York: Marcel Dekker, 255-281, 1992; Chicas and Macino,
EMBO reports, 21, 992-996, 2001; for review concerning
more specifically the use of interfering RNAs, see Hannon,
Nature, 418, 244-251, 2002).

[0054] The subject of the present invention is also a recom-
binant DNA construct comprising one or more polynucle-
otides capable of inhibiting the expression of the two laccases
as defined above. By way of nonlimiting examples, said poly-
nucleotides can encode antisense RNAs, interfering RNAs
(noncoding double-stranded RNAs approximately 21 to 25
nucleotides in length), micro-RNAs (noncoding, single-
stranded RNAs approximately 21 to 25 nucleotides in length)
(Ossowski et al., The Plant Journal, 53, 674-690, 2008;
Schwab et al., Methods Mol Biol., 592, 71-88, 2010; Wei et
al., Funct Integr Genomics., 9, 499-511, 2009) or ribozymes
targeting the gene encoding a laccase as defined above.
[0055] Preferably, said polynucleotides capable of inhibit-
ing the expression of the LAC4 and LAC17 laccases as
defined above are micro-RNAs, such as the micro-RNAs
miR397 and miR408, preferably miR397. By way of nonlim-
iting examples of such micro-RNAs, use may be made of
those having the following sequences:

[0056] SEQ ID No. 75 (AtmiR397a) or SEQ ID No. 76
(AtmiR397b), obtained from Arabidopsis thalina (Ab-
del-Ghany and Pilon, J Biol Chem., 283, 15932-15945,
2008);

[0057] SEQ ID No. 77 (ptc-miR397), obtained from
poplar; or

[0058] SEQID No.78 (Bdi-miR397a)or SEQID No. 79
(Bdi-miR397b), obtained from Brachypodium dis-
tachyon (Zhang et al., BMC Genomics., 23, 10:449,
2009; Unver and Budak, Planta, 230, 659-669, 2009).

[0059] According to one preferred embodiment of the
invention, the recombinant DNA construct is chosen from:

[0060] a DNA construct comprising a fragment of at
least 15 consecutive nucleotides, preferably at least 20
consecutive nucleotides of the cDNA of the gene encod-
ing a laccase as defined above,

[0061] a DNA construct of from 200 to 1000 bp, com-
prising a fragment of the cDNA of the gene encoding a
laccase as defined above, or a complementary poly-
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nucleotide which, when it is transcribed, forms an RNA
hairpin (or ribozyme) targeting said gene;

[0062] a DNA construct capable, when it is transcribed,
of forming a micro-RNA targeting the gene encoding a
laccase as defined above.

[0063] According to one particular embodiment of the
invention, said recombinant DNA construct comprises a frag-
ment of atleast 15 consecutive nucleotides, preferably at least
20, and entirely preferably at least 50 consecutive nucleotides
of'a polynucleotide of sequence SEQ ID No. 1 or SEQ ID No.
3, or of a polynucleotide complementary to a polynucleotide
of' sequence SEQ ID No. 1 or SEQ ID No. 3.

[0064] These constructs can in particular be:

[0065] expression cassettes comprising one or more
recombinant DNA constructs as defined above, under
the transcriptional control of a suitable promoter. These
expression cassettes can also advantageously comprise
other regulatory elements, in particular regulatory ele-
ments for transcription, such as terminators, enhancers,
etc.;

[0066] recombinant vectors comprising one or more
recombinant DNA constructs as defined above, or
advantageously an expression cassette as defined above.

[0067] Recombinant DNA constructs in accordance with
the invention can also comprise other elements, for example
one or more selectable markers.

[0068] Those skilled in the art have at their disposal a very
wide choice of elements that can be used for obtaining recom-
binant DNA constructs in accordance with the invention.
[0069] By way of nonlimiting examples of promoters that
can be used in the context of the present invention, mention
will be made of:

[0070] constitutive promoters, such as the cauliflower
mosaic virus (CaMV) 35S promoter described by Kay et
al. (Science, 236,4805, 1987), or derivatives thereof, the
cassava vein mosaic virus (CsVMV) promoter described
in International Application WO 97/48819, the maize
ubiquitin promoter or the rice “actin-intron-actin” pro-
moter (McElroy et al., Mol. Gen. Genet., 231, 150-160,
1991; GenBank accession number S 44221);

[0071] inducible or tissue-specific promoters, in order to
modify the lignin content or composition only at certain
developmental stages of the plant, under certain envi-
ronmental conditions, or in certain target tissues, such
as, for example, the stems, the leaves, the seeds, the
spathes, the cortex or the xylem (e.g., the cinnamyl
alcohol dehydrogenase (CAD) promoter or the 4-cou-
marate-CoA ligase (4CL) promoter).

[0072] By way of nonlimiting examples of other regulatory
elements for transcription that can be used in the context of
the present invention, mention will be made of terminators,
such as the NOS 3' terminator of nopaline synthase (Depicker
etal., J. Mol. Appl. Genet., 1, 561-573, 1982), or the CaMV
3' terminator (Franck et al., Cell, 21, 285-294, 1980; Gen-
Bank accession number V00141).

[0073] By way of nonlimiting examples of selectable
marker genes that can be used in the context of the present
invention, mention will in particular be made of genes which
confer resistance to an antibiotic (Herrera-Estrella et al.,
EMBO J., 2, 987-995, 1983) such as hygromycin, kanamy-
cin, bleomycin or streptomycin, or to a herbicide (EP 0 242
246) such as glufosinate, glyphosate or bromoxynil, or the
NPTII gene which confers resistance to kanamycin (Bevan et
al., Nucleic Acid Research, 11, 369-385, 1984).
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[0074] The plants can be transformed using numerous
methods, known in themselves to those skilled in the art.
[0075] It is, for example, possible to transform plant cells,
protoplasts or explants and to regenerate a whole plant from
the transformed material. The transformation can thus be
carried out, by way of nonlimiting examples:

[0076] by transfer of the vectors in accordance with the
invention into protoplasts, in particular after incubation
of'the latter in a solution of polyethylene glycol (PEG) in
the presence of divalent cations (Ca**) according to the
method described in the article by Krens et al. (Nature,
296, 72-74, 1982),

[0077] by electroporation, in particular according to the
method described in the article by Fromm et al. (Nature,
319, 791-793, 1986);

[0078] by using a gene gun which makes it possible to
discharge, at very high speed, metal particles coated
with the DNA sequences of interest, thus delivering
genes inside the cell nucleus, in particular according to
the technique described in the article by Finer et al.
(Plant Cell Report, 11, 323-328, 1992);

[0079] by cytoplasmic or nuclear microinjection.

[0080] Use may also be made of Agrobacterium tumefa-
ciens, in particular according to the methods described in the
articles by Bevan et al. (Nucleic Acid Research, 11,369-385,
1984) and by An et al. (Plant Phydiol., 81, 86-91, 1986), or
else Agrobacterium rhizogenes, in particular according to the
method described in the article by Jouanin et al. (Plant Sci.,
53, 53-63, 1987). For example, the plant cell transformation
can be carried out by transter of the T region of the Agrobac-
terium tumefaciens tumor-inducing extrachromosomal circu-
lar plasmid Ti, using a binary system (Watson et al., publisher
De Boeck University, 273-292, 1994). Agrobacterium tume-
faciens can also be used on whole plants, for example by
depositing at the level of the wound of a monocotyledonous
plant, the bacterium harboring the DNA to be transferred, in
the presence of substances released at the level of the wound
of a dicotyledonous plant.

[0081] The subject of the present invention is also a plant
cell comprising an expression cassette as defined above or a
recombinant vector as defined above.

[0082] The subjectofthe present invention is also the plants
which can be obtained by means of a method in accordance
with the invention, with the exception of the 4. thaliana
mutants SALK_016748 and SALK_051892. Said plants can
carry mutations which inhibit the LAC4 and LAC17 laccases
as defined above or express one or more polynucleotides
capable of inhibiting the expression of said LAC4 and LAC17
laccases as defined above. Of course, the present invention
encompasses the descendants, in particular the hybrids result-
ing from crossing involving at least one plant according to the
invention, which are obtained by sowing or by vegetative
multiplication of the plants directly obtained by means of the
method of the invention.

[0083] The plant material, such as protoplasts, cells, cal-
luses, leaves, stems, roots, flowers, fruits, cuttings and/or
seeds, obtained from the plants in accordance with the inven-
tion (with the exception of the 4. thaliana mutants SALK
016748 and SALK_051892), are also part of the subject of
the present invention.

[0084] The subject of the present invention is also the use of
the plants in accordance with the invention or of plant mate-
rial obtained from said plants, for producing fodder plants,
biofuels or paper pulp.
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[0085] The present invention will be understood more
clearly by means of the further description which follows,
which refers to nonlimiting examples illustrating the reduc-
tion in lignin content and the increase in cellulolysis of the
walls of a plant in which the expression of the LAC17 and/or
LAC4 laccases is inhibited, and also the appended figures:

[0086] FIG. 1: analysis by 1% agarose gel electrophoresis
of the PCR products obtained from genomic DNA of the 4.
thaliana lines SALK 016748 (lac17 mutant) (Figure A),
SALK 051892 (lac4 mutant) (Figure B) and SALK__
025690 (lac2 mutant) (Figure C). A: well 1: 1 Kb+ size
marker (Invitrogen); well 2: tubulin of the Col0 wild-type
line; well 3: laccase 17 of the wild-type line; wells 4 and 6:
tubulin of 2 plants ofthe SALK 016748 line (lac17); wells 5
and 7: laccase 17 of 2 plants of the SALK 016748 line
(lac17). B: well 1: 1 Kb+ size marker (Invitrogen), well 2:
empty; well 3: tubulin of the Col0 wild-type line; well 4:
empty; wells 5 to 7: tubulin of 3 plants of the SALK 051892
line (lac4); well 8: empty; well 9: laccase 4 of the Col0
wild-type line; well 10: empty; wells 11 to 13: laccase 4 of 3
plants of the SALK 051892 line (lac4). C: wells 1 and 12: 1
Kb+ size marker (Invitrogen); wells 2 to 6 and 11: empty; well
7: laccase 2 of the ColO wild-type line (cDNA); well 8:
laccase 2 of 1 plant of the Col0 wild-type line (gDNA); well
9: laccase 2 of 1 plant of the SALK__ 025690 line; well 10:
control, laccase 2 amplified on the RNA of a plant of'the Col0
wild-type line having undergone the same treatment as the
other plants, with the difference that, during the reverse tran-
scription step, the reverse transcriptase was not added;
[0087] FIG. 2: analysis of the expression profile of A.
thaliana laccases (LAC 2, 4, 5, 6,10, 11, 12 and 17) by 1%
agarose gel electrophoresis, in TAE buffer, of the RT-PCR
products obtained from cDNA of the cells of the floral scape
of'the Col0 wild-type line, of the SALK 051892 line (lac4)
and of the SALK_ 016748 line (lac17). Tub=tubulin;

[0088] FIG. 3: optical microscope observation (200X mag-
nification) of 70-micron-thick transverse sections primary
scape of 20 cm, stained with phloroglucinol-HCI, from the
Col0 wild-type line and from the SALK 016748 line
(lac17);

[0089] FIG. 4: analysis by 1% agarose gel electrophoresis
of the PCR products obtained from genomic DNA of an 4.
thaliana double mutant Kim (lac4/lac17). Well 1: 1 Kb+ size
marker (Invitrogen); well 2: tubulin of the wild-type line; well
3: tubulin of the Kim mutant; well 4: laccase 4 of the wild-
type line; well 5: laccase 4 of the Kim mutant; well 6: laccase
17 of the wild-type line; well 7: laccase 17 of the Kim mutant.

EXAMPLE 1

Selection, Genotyping and Characterization of Ara-
bidopsis thaliana lac17, lacd AND lac2 Mutants

[0090] 1) Selection of the A. thaliana Laccase Mutants
[0091] A. thaliana lines of the SALK collection in the Col0
accession exhibiting T-DNA insertions in the LAC17, LAC4
and LAC2 genes (respectively, the SALK 016748, SALK
051892 and SALK 025690 lines) were identified and char-
acterized.

[0092] The SALK_016748 (lac17) mutant contains two
T-DNAs inserted in inverted tandem into the promoter of the
gene encoding LAC17, 146 base pairs from the ATG start
codon.
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[0093] The SALK 051892 (lac4) mutant contains one
T-DNA inserted into the promoter of the gene encoding
LAC4, 127 base pairs from the ATG start codon.

[0094] The SALK_ 025690 (lac2) mutant contains one
T-DNA inserted into its coding sequence.

[0095] 2) Genotyping of the A. thaliana lac17 (SALK__
016748), lac4 (SALK__051892) and lac2 (SALK__025690)
Mutants

[0096] a) Materials and Methods

[0097] Primers for the LAC17, LAC4 and LAC2 genes
were defined using the OLIGO 4 software (National Bio-
sciences Inc., Plymouth, USA). Their sequences (5'->3') are
represented in Table 1 hereinafter:

TABLE 1

Sense primer
sequence

Antisense primer
sequence

Lac 17 FST dir: Lac 17 FST rev:

TCG AAG AGG GTC AAA TCT TAG CCA TGA

GAG TTT (SEQ ID AAT GTG AGC (SEQ
No. 16) ID No. 17)

Primers for
LAC17 gene
amplification

irxl12 FST dir: irx12 FST rev:
ATT GTG TAA GCA AAT TGG CTT GCT TGA
CGG CAC (SEQ ID GCA TAA TCT (SEQ
No. 18) ID No. 19)

Primers for
LAC4 gene
amplification

Lac 2 RT dir: Lac 2 RT rev:
GCA AGA CAA AAA CAA GAA ATC TGA GGG
TCG TGA (SEQ ID TGG AGG AAG (SEQ
No. 20) ID No. 21)

Primers for
LAC2 gene
amplification

[0098] The DNA of the plants was extracted according to
the protocol described by Edwards et al. (Nucleic Acid
Research, 19, 1349, 1991).

[0099] The PCRs were carried out in 25 ul on 30 ng of
genomic DNA, with 2 mM of MgCl,, 0.4 mM of each dNTP,
0.4 mM of each primer, and 1.25 units of Taq DNA poly-
merase (Invitrogen).

[0100] The PCR cycles for the genotyping of the lac17
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[0101] The PCR cycles for the genotyping of the lac4
mutants are (95° C. 30 sec, 58° C. 30 sec, 72° C. 30 sec) 30
times, with a final extension of 10 min at 72° C.

[0102] The PCR cycles for the genotyping of the lac2
mutants are (95° C. 30 sec, 54° C. 30 sec, 72° C. 1 min 30 sec)
30 times, with a final extension of 10 min at 72° C.

[0103] The PCR products are then separated on 1% agarose
gels in TAE buffer.
[0104] D) Results
[0105] 2 plants of the SALK 016748 line, 3 plants of the

SALK_051892 line and 1 plant of the SALK 025690 line
were tested.
[0106] The genotyping results are represented in FIG. 1:

[0107] the 2 plants of the SALK 016748 line that were
tested are homozygous for the mutation in the LAC17
gene: the presence of the T-DNAs on the two strands
coding for this gene prevents the amplification of a frag-
ment of the LAC17 gene (FIG. 1A);

[0108] the 3 plants of the SALK 051892 line that were
tested are homozygous for the mutation in the LAC4
gene: the presence of the T-DNA on the two strands
coding for this gene prevents the amplification of a frag-
ment of the LAC4 gene (FIG. 1B);

[0109] the plant of the SALK_ 025690 line that was
tested is homozygous for the mutation in the LAC2
gene: the presence of the T-DNA on the two strands
coding for this gene prevents the amplification of a frag-
ment of the LAC2 gene (FIG. 1C).

[0110] 3)Laccase Expressioninthe lac17 and lac4 Mutants
[0111] The expression profile of Arabidopsis laccases
expressed in the floral scape in the wild-type line (Columbia),
the lac17 mutant (SALK 016748) and the lac4 mutant
(SALK_051892) was determined by RT-PCR.

[0112] a) Materials and Methods

[0113] A 26-cycle RT-PCR was performed on cDNAs
obtained from 1 pg of RNA extracted using an RNeasy kit
(Qiagen), that were treated with a DNase and reverse-tran-
scribed with the SSRTII reverse transcriptase (Invitrogen).

mutants are (95° C. 30 sec, 50° C. 30 sec, 72° C. 1 min) 28 [0114] The primers used are described in Table 2 hereinat-
times, with a final extension of 10 min at 72° C. ter:
TABLE 2
Tm (° C.)
Gene Name of of the
amplified primer Sequence (5'->3"') primer
LAC2 LAC 2RT GCA AGA CAA AAA CAA TCG TGA 58
dir SEQ ID No. 20
LAC2 LAC 2RT GAA ATC TGA GGG TGG AGG AAG 64
rev SEQ ID No. 21
LAC4 lac4 FST  AGT AAT GAA CAG TTGCGG TGG 62
dir SEQ ID No. 22
LAC4 lac4 FST TGG TAA CTT TGG ACG ATC AGG 58
rev SEQ ID No. 23
LAC4 LAC 4 RT GTT AGA AAC TGT CCA TCT CAA 58
dir SEQ ID No. 24
LAC4 LAC 4 RT CTC CAC TTG TGT TGA AGT AAT 58
rev SEQ ID No. 25
LAC4 irx 12 FST ATT GTG TAA GCA AAT CGG CAC 60

dir SEQ ID No. 18
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TABLE 2-continued
Tm (° C.)

Gene Name of of the

amplified primer Sequence (5'->3"') primer

LAC4 irx 12 FST TGG CTT GCT TGA GCA TAA TCT 60
rev SEQ ID No. 19

LRC5 LAC 5 RT ATC CGG TTG ATG TGT TGA GA 58
dir SEQ ID No. 26

LACS LAC 5 RT AGA GAG ATC GGC TTA TGT TG 58
rev SEQ ID No. 27

LAC6 LAC 6 RT TAT GCC AAA CAA ACG AGA T 52
dir SEQ ID No. 28

LAC6 LAC 6 RT CTG CTG GAG GAG GAG GTC 60
rev SEQ ID No. 29

LAC10 LAC 10 RT TGT AAA GCC GGA AAC TTC TC 58
dir SEQ ID No. 30

LAC10 LAC 10 RT TTA GGG CCT TTA CCA TTC TC 58
rev SEQ ID No. 31

LACL1 LAC 11 RT GAG CTA TTC TTC GGG ATT 52
dir SEQ ID No. 22

LACL1 LAC 11 RT GTC TTT AGG CGG TGG TAG 56
rev SEQ ID No. 33

LAC12 LAC 12 RT GCC GAC GCA TCT TAC CTC 58
dir SEQ ID No. 34

LAC12 LAC 12 RT CCA AGA ACG CCA TAG CAA 54
rev SEQ ID No. 35

LACL7 lacl7 FST TCG AAG AGG GTC AAA GAG TTT 60
dir SEQ ID No. 16

LACL7 lacl7 FST TCT TAG CCA TGA AAT GTG AGC 60
rev SEQ ID No. 17

LACL7 LAC 17 RT TTC TCT TGT GTT CTT CTT CTT 56
dir SEQ ID No. 36

LACL7 LAC 17 RT GAA CTT CTT TGT GAG GTT TAG 58
rev SEQ ID No. 37

[0115] The pairs of primers termed “FST” (for Flanking [0120] D) Results

Sequence Tag) were designed on either side of the T-DNA; [0121] The results are represented in FIG. 2. Only the level

they were used for amplifying on gDNA (genomic DNA).
The pairs of primers termed “RT” were defined in the coding
sequence and make it possible to amplify on cDNAs.

[0116] The RT-PCR cycles on the lac17 and lac4 mutants
and the wild-type line are (95° C. 30 sec, 50° C. 30 sec, 72° C.
1 min 30) 26 times, with a final extension of 10 min at 72° C.
for the laccases 2, 4, 6, 12 and 17 and the tubulins.

[0117] The RT-PCR cycles on the lac17 and lac4 mutants
and the wild-type line are (95° C. 30 sec, 55° C. 30 sec, 72° C.
1 min 30) 26 times, with a final extension of 10 min at 72° C.
for the laccases 5 and 10.

[0118] The RT-PCR cycles on the lac17 and lac4 mutants
and the wild-type line are (95° C. 30 sec, 58° C. 30 sec, 72° C.
1 min 30) 26 times, with a final extension of 10 min at 72° C.
for the laccase 11.

[0119] The RT-PCR products are then separated on 1%
agarose gels in TAE buffer in order to visualize a difference in
intensity of the fragments amplified.

of the laccase 17 (LAC17) transcripts decreases in the lac17
mutant and that of laccase 4 (LAC4) in the lac4 mutant. The
mutants do not overexpress any other laccase for the purpose
of compensating for the loss of expression of LAC17 and
LAC4.

[0122] 4) Cytological Analysis of the lac17 Mutant
[0123] a) Materials and Methods
[0124] Sections of primary scape of 20 cm were stained

with phloroglucinol-HCI according to the protocol described
by Sibout et al. (Plant Cell, 17, 2059-2076, 2005). The red
coloration observed corresponds to the lignified cell walls.
[0125] D) Results

[0126] The cytological observation results are represented
in FIG. 3. A delay and/or a decrease in the amount of lignin
deposited on the cell walls is observed in the lac17 mutant but
not in the wild-type line (FIG. 3).
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EXAMPLE 2

Production and Molecular Characterization of an
Arabidopsis thaliana lac17/lac4 Double Mutant

[0127] a) Materials and Methods

[0128] Plants of the SALK 016748 line (lac17) were
crossed with plants of the SALK 051892 line (lac4) in order
to obtain a lac4/lac17 double mutant (hereinafter referred to
as Kim mutant).

[0129] The lac4/lac17 double mutant was then character-
ized by genotyping according to the protocol described in
Example 1.a) and using the lac4 FST dir, lac4 FST rev, irx12
FST dir and irx12 FST rev primers.

[0130] b) Results

[0131] Theresults ofthe genotyping for the Kim mutant are
represented in FIG. 4: the Kim mutant is homozygous for the
mutations in the LAC17 and LAC4 genes. Indeed, the pres-
ence of the T-DNAs on the two strands coding for these genes
prevents the amplification of a fragment of the LAC17 and
LAC4 genes.

[0132] The presence of two T-DNAs in the promoter of the
LAC17 gene and of one T-DNA in the promoter of the LAC4
gene was confirmed by amplification of the sequences adja-
cent to the T-DNAs and sequencing of the amplicons.

EXAMPLE 3

Analysis of the Lignin Content and of the celluloly-
sis of the Arabidopsis thaliana lac17 and lac4 Single
Mutant and lac17/lac4 Double Mutant

[0133] a) Materials and Methods
[0134] 1) Assaying of Lignin Content
[0135] The assaying of the lignins was carried out on the

stems collected at maturity, ground and subjected to thorough
extraction with the solvents ethanol/toluene (2/1, v/v), etha-
nol, and then water; extractions carried out in a Soxhlet appa-
ratus. The material extracted and dried represents the “pari-
etal residue” or PR (since it consists of the plant walls). The
removal of the soluble compounds by extraction with solvent
is essential before any assaying of lignins (these compounds
possibly interfering with gravimetric or spectrometric
assays).

[0136] The lignin content was measured by assaying the
acid-insoluble lignin fraction present in the PR and called
Klason lignin (KL). This KL fraction, assayed by gravimetric
analysis by treating the parietal residue with concentrated
sulfuric acid (which makes it possible to hydrolyze the
polysaccharides and to leave a KL residue which is rinsed,
dried and weighed), represents most of the parietal lignins.
However, a very small fraction of the lignins may be solubi-
lized during the treatment with sulfuric acid: it is the fraction
called acid-soluble lignin (ASL), which is evaluated by mea-
suring the absorbance of the sulfuric supernatant in the ultra-
violet range.

[0137] These measurements were carried out using the
T222 om-83 method, known to those skilled in the art, and
developed for wood and derivatives thereof by TAPPI (Tech-
nical Association of the Pulp and Paper Industry) (C. W.
Dence, The determination of lignin; in: S.Y. Lin, and C. W.
Dence, (Eds.). Methods in Lignin Chemistry. Springer-Ver-
lag, pp. 33-61, 1992).

[0138] 1ii) Study of Lignin Structure

[0139] The structure of the lignins was evaluated by thio-
acidolysis. Thioacidolysis of the lignins releases thioethy-
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lated monomer products H, G or S from the p-hydroxyphenyl
(H), guaiacyl (G) or syringyl (S) units linked only via f-O-4
linkages (major inter-unit linkages in native lignins). These
products were analyzed by gas chromatography coupled to
mass spectrometry (GC-MS) of their trimethylsilyl (TMS)
derivatives. The trimethylsilyl H, G or S monomers were
assayed using chromatograms reconstructed respectively on
the 239, 269 or 299 ions (the most intense ions of their mass
spectrum obtained by electron impact).

[0140] The protocol that was used is similar to that
described by Lapierre et al. (Res. Chem. Interm., 21,397-412,
1995) and by Mir Derikvand et al. (Planta 227, 943-956,
2008). The H monomers are most commonly minor (less than
1% of the total monomers) and were therefore not considered
(except in the case of mutant plants affected in the formation
of'the G and S units, or in the case of stress lignins).

[0141] 1iii) Measurement of the Enzymatic Degradability by
Cellulolysis in Vitro

[0142] The susceptibility of the parietal polysaccharides to
enzymatic hydrolysis was evaluated in vitro, by subjecting
the walls (i.e. the parietal residue PR) to a preparation of
cellulase and hemicellulase enzymes.

[0143] The protocol that was used is described by Hoft-
mann et al. (Plant Cell 16, 1446-1465, 2004), which is a
protocol adapted from the method by Rexen (Anim. Feed Sci.
Technol., 2,205-218, 1977). Said enzymatic preparation used
was the Cellulase Onozuka R10 preparation extracted from
Trichoderma viride, 096i/mg (Serva Electrophoresis
GmbHD, Germany).

[0144] D) Results

[0145] The results are given in Table 3 (giving the mean
values between the 2 analytical repeats and the mean devia-
tion between these repeats, except for the percentage PR for
which a single measurement was carried out) hereinafter, in
which:

[0146] % PR=percentage of parietal residue. This per-
centage reflects the amount of wall in the dry sample (%
by weight of the dry sample); it is given by way of
indication;

[0147] % KL=amount of Klason lignin expressed as %
by weight of the PR;

[0148] m.d. KL.=mean deviation between 2 independent
analytical KL measurement repeats;

[0149] % ASL=amount of acid-soluble lignin expressed
as % by weight of the PR and measured on the basis of
the absorbance at 205 nm of the sulfuric supernatant
resulting from the measurement of the Klason lignin
(using an absorptivity coefficient of 110 1.g™'.cm™);

[0150] m.d. ASL=mean deviation between 2 indepen-
dent analytical ASL, measurement repeats;

[0151] yld thio umol/g KI.=yield of monomers (G+S)
from thioacidolysis, expressed in pmol per gram of Kla-
son lignin (the H monomers obtained in trace amounts
are not considered). When it is calculated on the basis of
the Klason lignin content, the total yield of monomers
from thioacidolysis reflects the proportion of units
linked only via $-O-4 linkages in the lignins. This struc-
tural information is important since it reflects the sus-
ceptibility of the lignins to industrial delignification pro-
cesses;

[0152] m.d. yld thio=mean deviation of the yield from
thioacidolysis between 2 independent analytical thioaci-
dolysis repeats;
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[0153] S/G thio=molar ratio of the G and S monomers
released by thioacidolysis of the lignins. This ratio
reflects the proportion of S units and of G units in the
native lignins. In angiosperms, the extent of the S units
varies according to the developmental stage (the S units

being deposited mainly at the end of lignification) and

also to the tissues (the fibers are richer in S units than the
vessels). Consequently, when a mutant plant has an S/G
ratio that is different than that of the control line (culti-
vated under the same conditions), this difference may be
attributable to the fact that the mutation affects lignifi-
cation over time (at the start or at the end) or in a tissue-
specific manner (affects fiber lignification or vessel lig-
nification). It is also possible that the mutation affects
more specifically an enzyme involved in the biosynthe-

sis of coniferyl alcohol (precursor of G units) or of

sinapyl alcohol (precursor of S units);

[0154] m.d. S/G=mean deviation of the thioacidolysis
S/G molar ratio between 2 independent analytical thio-
acidolysis repeats;

[0155]
the PR treated with a commercial preparation of cellu-
lase and hemicellulase enzymes;

[0156] m.d. cellulolysis=mean deviation between 2
independent analytical cellulolysis repeats;

[0157] the Kim 1 and Kim 2 mutants are 2 biological
repeats of the same line. Kim 1 and Kim 2 were culti-
vated on 2 separate culture trays, which may explain the
variations between these repeats.

[0158] It should be noted that the SALK_ 025690 mutant
(lac2) does not exhibit any decrease in the amount of lignins
compared with the wild-type line (Col0).

TABLE 3

% loss by cellulolysis=loss by weight (as %) of
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(approximately 19%). This decrease in lignin content,
which does not affect the growth and the development of
the plant, is sought-after in the context of the chemical
production of paper pulp from angiosperm lignocellu-
loses. It also facilitates enzymatic hydrolysis, the lignins
acting as barriers between the enzymes and the polysac-
charides;

[0162] the acid-soluble lignin (ASL) content of the
mutant lines is lower than the ASL content of the wild-
type line. The reduced Klason lignin (or acid-insoluble
lignin) content is not therefore compensated for by an
increase in acid-soluble lignin;

[0163] the yields from thioacidolysis, calculated on the
basis of the KL content, are close between the wild-type
line and the mutant lines. This result indicates that the
lignins of the mutant lines contain as many labile link-
ages as the lignins of the wild-type lines. The mutations
have not therefore accentuated the frequency of the
resistant inter-unit linkages, which would be disadvan-
tageous in the perspective of the chemical production of
paper pulp, for example;

[0164] on the other hand, the single and double mutants
exhibiting the lac17 mutation have a higher S/G ratio
compared with that of the wild-type line. This result
suggests that the lac17 mutation could affect the start of
lignification (and therefore the depositing of the G units)
and/or the lignification of the vessels (richer in G units
than the fibers);

[0165] the yield from cellulolysis of the mutant lines is
increased compared with that of the wild-type line. The

Study of the lignins of the scapes of the wild-type line (Col0) and the lines

mutant for laccases 4 and/or 17.

yld
thio m.d.

% % md. % md umollg yld S/G md. % lossby m.d.

Lines PR KL KL ASL ASL KL thio thio S/G cellulolysis cellulolysis
Col0 (wild-type) 620 1691 0.16 243 0.04 1261 50 046 0.00 26.9 1.0
SALK_ 051892 614 1551 0.07 176 0.03 1221 20 047 0.00 40.9 1.1
(lac4)

SALK_ 016748 614 1581 0.08 2.05 0.04 1291 63 056 001 315 1.4
(lac17)

Kim 1 60.3 13.62 0.12 238 0.01 1265 90  0.65 001 38.1 1.5
(lac4/lacl7)

Kim 2 62.6 1373 0.09 241 0.08 1370 6 0.63 0.00 335 1.0

(lac4/lacl7)

[0159] It emerges from the above results that:

[0160] the homogeneity of the PR contents (60.3 to
62.6%) indicates that the mutations do not affect the
lignocellulose-wall content of the mature stems. Since
the mutant lines do not exhibit any reduction in size, this
suggests that the mutant plants have the same produc-
tivity in terms of lignocellulose biomass that can be
exploited as fibers or as biofuel, for example;

[0161] on the other hand, all the mutants exhibit a sig-
nificantly lower Klason lignin content than that of the
control: the decrease is moderate for the single mutants
(decrease of 8 and 6% for the lac4 and lac17 mutants,
respectively) and more marked for the double mutants

decrease in Klason lignin content therefore improves the
efficiency of the cellulolysis.

EXAMPLE 4

Production of Transgenic poplars Overexpressing a
Micro-RNA capable of Inhibiting the Expression of
Laccases LAC17 and LAC4

[0166] Two genetic constructs are prepared in order to over-
express a micro-RNA (called miR397, SEQ ID No. 77)
capable of inhibiting the expression of poplar (Populus) lac-
cases LAC17 and LAC4, under the control either of the
CaMV 2x35S constitutive promoter or of the “lignin-spe-
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cific” promoter of Eucalyptus cinnamyl alcohol dehydroge-
nase 2 (CAD?2) (called EuCAD).

[0167] The Gateway pMDC32 binary vector (Curtis and
Grossniklaus, Plant Physiology, 133, 462-469, 2003) is used
to overexpress the transgenes under the control of the 2x35S
constitutive promoter.

[0168] For expression under the control of the EuCAD
promoter, the 2x35S promoter is excised from the pMDC32
plasmid above by digestion with the HindIII-Kpnl enzymes
(unique restriction sites) and replaced with the “lignin-spe-
cific” EuCAD promoter.

[0169] The genetic transformation of the poplar is carried
out according to the method described in Leplé et al. (Plant
Cell Rep. 11, 137-141, 1992), i.e. by coculture of explants of
poplar stems with agrobacteria containing a binary vector for
the expression of miR397, isolation of transgenic calluses and
regeneration of transformed seedlings.

[0170] Transgenic calluses are selected for the regeneration
step. Seedlings are regenerated from these different calluses,
therefore corresponding to different transformation events.
Each seedling is cloned by multiplication.

[0171]

[0172] study the structure of the lignins by thioacidolysis
(see above) on a stem fragment;

[0173] identify spatial variations in amount of lignins, by
FTIR-ATR (“Fourier Transform InfraRed Spectros-
copy—Attenuated Total Reflectance”) infrared imaging
and histochemical staining with phloroglucinol.

[0174] These first phenotyping analyses make it possible to
identify the lines which exhibit reductions in the amount of
lignins in the wood.

[0175] Lines are then analyzed for the expression of the
transgenes and the genes encoding LAC17 and LAC4. These
expression analyses are carried out by quantitative RT-PCR
(qQRT-PCR).

An example of each transgenic line is used to:
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EXAMPLE 5

Production of Transgenic Brachypodium distachyon
Overexpressing a Micro-RNA Capable of Inhibiting
the Expression of Laccases LAC17 AND LAC4

[0176] Gateway binary vectors which are compatible and
specific for the transformation of monocotyledons, contain-
ing a sequence encoding a micro-RNA of sequence SEQ ID
No. 78 or 79, under the control either of a constitutive pro-
moter, for example the maize ubiquitin promoter (ZmUbi), or
a “lignin-specific” promoter, and a selectable gene such as the
pat gene (which confers resistance to basta), are used for the
genetic transformation of Brachypodium distachyon.
[0177] The analysis of the structure and of the lignin con-
tent of the transgenic plants obtained can be carried out using
the same methods as for the analysis of the transgenic poplars
above.

EXAMPLE 6

Production of Transgenic Corn Overexpressing a
Micro-RNA Capable of Inhibiting the Expression of
Laccases LAC17 AND LAC4

[0178] A vector as described for the genetic transformation
of Brachypodium can be used for the genetic transformation
of corn.

[0179] Itisalso possible to use the integrative vector L1038
(represented by the sequence SEQ ID No. 80), which contains
an expression cassette comprising a herbicide resistance gene
(Basta resistance gene), an expression cassette comprising a
gene encoding a fluorescent protein for following the trans-
gene without genotyping (gene encoding a GFP under the
control of'an Actin promoter), and a “triple Gateway” cassette
attR4-ccdB-attR3 (where attR4 and attR3 are recombination
sites and ccdB is a negative selection gene), which makes it
possible to recombine a promoter of choice (attl.4-attR1
ends), a gene of choice (attl.1-attl.2 ends) (in the case in
point, a micro-RNA miR397) and a mock (attR1-attl.3) (see
the instruction manual published by Invitrogen, “MultiSite
Gateway Pro”, Version B, Oct. 3, 2006).

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 80

<210> SEQ ID NO 1

<211> LENGTH: 2049

<212> TYPE: DNA

<213> ORGANISM: Arabidopsis thaliana
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (77)..(1810)

<400> SEQUENCE: 1

gcaaaacata agcgaggcag agtcttcaga aaacttacct gctctaaaca acgectccegt 60
gtccaagete acttca atg gcg tta cag cta cte cta gct gta tte tet tgt 112
Met Ala Leu Gln Leu Leu Leu Ala Val Phe Ser Cys
1 5 10
gtt ctt ctt ctt cct caa cct gca ttt ggg att aca agg cat tat acg 160
Val Leu Leu Leu Pro Gln Pro Ala Phe Gly Ile Thr Arg His Tyr Thr

15 20 25
ctg gaa atc aaa atg cag aac gta aca cgt ctt tgc cac aca aag agc 208

Leu Glu Ile Lys Met Gln Asn Val Thr Arg Leu Cys His Thr Lys Ser

30 35 40
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-continued
ctt gtt tct gta aac ggg cag ttt cca ggt cct aag ctt att gct aga 256
Leu Val Ser Val Asn Gly Gln Phe Pro Gly Pro Lys Leu Ile Ala Arg
45 50 55 60
gaa ggt gac cag gtt ctg atc aaa gtc gtt aat caa gtg cca aac aac 304
Glu Gly Asp Gln Val Leu Ile Lys Val Val Asn Gln Val Pro Asn Asn
65 70 75
atc tct cte cac tgg cat ggg atc cgg caa tta cga agt ggt tgg gct 352
Ile Ser Leu His Trp His Gly Ile Arg Gln Leu Arg Ser Gly Trp Ala
80 85 90
gat ggt cca gcc tat ata acc caa tgt cct att cag aca gga caa agce 400
Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Thr Gly Gln Ser
95 100 105
tat gtt tac aac tat acc att gtt ggt caa cga ggc act ctg tgg tac 448
Tyr Val Tyr Asn Tyr Thr Ile Val Gly Gln Arg Gly Thr Leu Trp Tyr
110 115 120
cat gct cac att tca tgg cta aga tca aca gtc tat ggt cca ctt atc 496
His Ala His Ile Ser Trp Leu Arg Ser Thr Val Tyr Gly Pro Leu Ile
125 130 135 140
atc ctt ccc aaa cgc gga gtt cct tac ccg ttt get aaa cct cac aaa 544
Ile Leu Pro Lys Arg Gly Val Pro Tyr Pro Phe Ala Lys Pro His Lys
145 150 155
gaa gtt ccc atg atc ttt ggg gag tgg ttc aac gca gac act gag gca 592
Glu Val Pro Met Ile Phe Gly Glu Trp Phe Asn Ala Asp Thr Glu Ala
160 165 170
atc atc cge caa gca acc caa aca gga ggt ggt ccc aat gtc tct gat 640
Ile Ile Arg Gln Ala Thr Gln Thr Gly Gly Gly Pro Asn Val Ser Asp
175 180 185
gct tac acg ata aac ggg ctt cct ggt cca tta tac aac tgc tce gca 688
Ala Tyr Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser Ala
190 195 200
aaa gat aca ttc aga ctg aga gtg aag cca gga aaa aca tac ctt ctc 736
Lys Asp Thr Phe Arg Leu Arg Val Lys Pro Gly Lys Thr Tyr Leu Leu
205 210 215 220
agg cta atc aat gct gca ctt aat gac gag ctc ttt ttc agc atc gca 784
Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile Ala
225 230 235
aat cac acg gtt acg gtt gtt gaa gct gat gcg atc tat gtt aag cca 832
Asn His Thr Val Thr Val Val Glu Ala Asp Ala Ile Tyr Val Lys Pro
240 245 250
ttt gag act gaa acc atc tta att gct cct ggt cag acc aca aac gtc 880
Phe Glu Thr Glu Thr Ile Leu Ile Ala Pro Gly Gln Thr Thr Asn Val
255 260 265
ctg ctg aag act aaa tct agt tat ccg agt gcc tecc tte tte atg act 928
Leu Leu Lys Thr Lys Ser Ser Tyr Pro Ser Ala Ser Phe Phe Met Thr
270 275 280
gct aga cca tac gtc aca ggt caa gga act ttt gat aac tct aca gtt 976
Ala Arg Pro Tyr Val Thr Gly Gln Gly Thr Phe Asp Asn Ser Thr Val
285 290 295 300
gct gga atc tta gaa tat gaa cca cct aaa cag acc aaa ggt gct cac 1024
Ala Gly Ile Leu Glu Tyr Glu Pro Pro Lys Gln Thr Lys Gly Ala His
305 310 315
tca agg acc tct atc aaa aat ctt caa ctc ttc aaa ccg ata ctc cct 1072
Ser Arg Thr Ser Ile Lys Asn Leu Gln Leu Phe Lys Pro Ile Leu Pro
320 325 330
gct cta aac gat aca aat ttt gct acc aag ttc agt aat aag cta cgc 1120

Ala Leu Asn Asp Thr Asn Phe Ala Thr Lys Phe Ser Asn Lys Leu Arg
335 340 345
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-continued
agc ctg aac agc aaa aac ttt cca gca aac gtg cct ctg aat gtt gat 1168
Ser Leu Asn Ser Lys Asn Phe Pro Ala Asn Val Pro Leu Asn Val Asp
350 355 360
cgg aag ttc ttc ttc aca gta gga ctg gga aca aac ccg tgc aat cat 1216
Arg Lys Phe Phe Phe Thr Val Gly Leu Gly Thr Asn Pro Cys Asn His
365 370 375 380
aag aat aac cag aca tgc caa ggt cct act aac acc aca atg ttt gct 1264
Lys Asn Asn Gln Thr Cys Gln Gly Pro Thr Asn Thr Thr Met Phe Ala
385 390 395
gct tca atc agt aac att tca ttc aca atg cca aca aaa gct ctce ctt 1312
Ala Ser Ile Ser Asn Ile Ser Phe Thr Met Pro Thr Lys Ala Leu Leu
400 405 410
caa tct cac tat tct ggg caa tct cat gga gtg tat tcc cca aaa ttc 1360
Gln Ser His Tyr Ser Gly Gln Ser His Gly Val Tyr Ser Pro Lys Phe
415 420 425
cca tgg agt ccc att gte cct ttt aac tac aca ggc act cca cct aac 1408
Pro Trp Ser Pro Ile Val Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn
430 435 440
aat act atg gtt agt aac ggg aca aac ttg atg gtt cta cct tat aac 1456
Asn Thr Met Val Ser Asn Gly Thr Asn Leu Met Val Leu Pro Tyr Asn
445 450 455 460
acc agt gtg gag ttg gtg atg caa gac act agc att ctt ggc gca gaa 1504
Thr Ser Val Glu Leu Val Met Gln Asp Thr Ser Ile Leu Gly Ala Glu
465 470 475
agc cat cct ctt cat ctt cat ggg ttc aac ttc ttt gtt gtt ggc caa 1552
Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln
480 485 490
ggg ttt ggg aat ttc gac ccg aac aag gat cct aga aac ttc aac ctt 1600
Gly Phe Gly Asn Phe Asp Pro Asn Lys Asp Pro Arg Asn Phe Asn Leu
495 500 505
gtt gac cca ata gag agg aac aca gtc ggt gtg cca tect ggt gga tgg 1648
Val Asp Pro Ile Glu Arg Asn Thr Val Gly Val Pro Ser Gly Gly Trp
510 515 520
gct get att cga ttce ctt gca gat aac cca gga gtg tgg ttc atg cac 1696
Ala Ala Ile Arg Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Met His
525 530 535 540
tgt cac ttg gaa gtg cat acc agt tgg ggt ctg agg atg gct tgg ctt 1744
Cys His Leu Glu Val His Thr Ser Trp Gly Leu Arg Met Ala Trp Leu
545 550 555
gtt ctt gat gga gat aaa cct gat cag aaa ctt ctt cct cct cct gca 1792
Val Leu Asp Gly Asp Lys Pro Asp Gln Lys Leu Leu Pro Pro Pro Ala
560 565 570
gac ttg ccc aaa tgc tga gaattcttte cccatgattce aagtcectttt 1840
Asp Leu Pro Lys Cys
575

tctttttgtt tecttgtctet tetttcettac aagettegca cattttttte gtttttttee 1900
tcggeccattt atcggtttga catgaggtca attcctgttc aataatttga catgaggtca 1960
atttctttac aattatttac tgttgcacag ctctgttttc tgcaagtgta gatctatgta 2020
aacccaaaac taatatatat acacaatct 2049
<210> SEQ ID NO 2

<211> LENGTH: 577

<212> TYPE: PRT

<213> ORGANISM: Arabidopsis thaliana

<400> SEQUENCE: 2
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-continued

Met Ala Leu Gln Leu Leu Leu Ala Val Phe Ser Cys Val Leu Leu Leu
Pro Gln Pro Ala Phe Gly Ile Thr Arg His Tyr Thr Leu Glu Ile Lys
20 25 30

Met Gln Asn Val Thr Arg Leu Cys His Thr Lys Ser Leu Val Ser Val
35 40 45

Asn Gly Gln Phe Pro Gly Pro Lys Leu Ile Ala Arg Glu Gly Asp Gln
50 55 60

Val Leu Ile Lys Val Val Asn Gln Val Pro Asn Asn Ile Ser Leu His
65 70 75 80

Trp His Gly Ile Arg Gln Leu Arg Ser Gly Trp Ala Asp Gly Pro Ala
85 90 95

Tyr Ile Thr Gln Cys Pro Ile Gln Thr Gly Gln Ser Tyr Val Tyr Asn
100 105 110

Tyr Thr Ile Val Gly Gln Arg Gly Thr Leu Trp Tyr His Ala His Ile
115 120 125

Ser Trp Leu Arg Ser Thr Val Tyr Gly Pro Leu Ile Ile Leu Pro Lys
130 135 140

Arg Gly Val Pro Tyr Pro Phe Ala Lys Pro His Lys Glu Val Pro Met
145 150 155 160

Ile Phe Gly Glu Trp Phe Asn Ala Asp Thr Glu Ala Ile Ile Arg Gln
165 170 175

Ala Thr Gln Thr Gly Gly Gly Pro Asn Val Ser Asp Ala Tyr Thr Ile
180 185 190

Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser Ala Lys Asp Thr Phe
195 200 205

Arg Leu Arg Val Lys Pro Gly Lys Thr Tyr Leu Leu Arg Leu Ile Asn
210 215 220

Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile Ala Asn His Thr Val
225 230 235 240

Thr Val Val Glu Ala Asp Ala Ile Tyr Val Lys Pro Phe Glu Thr Glu
245 250 255

Thr Ile Leu Ile Ala Pro Gly Gln Thr Thr Asn Val Leu Leu Lys Thr
260 265 270

Lys Ser Ser Tyr Pro Ser Ala Ser Phe Phe Met Thr Ala Arg Pro Tyr
275 280 285

Val Thr Gly Gln Gly Thr Phe Asp Asn Ser Thr Val Ala Gly Ile Leu
290 295 300

Glu Tyr Glu Pro Pro Lys Gln Thr Lys Gly Ala His Ser Arg Thr Ser
305 310 315 320

Ile Lys Asn Leu Gln Leu Phe Lys Pro Ile Leu Pro Ala Leu Asn Asp
325 330 335

Thr Asn Phe Ala Thr Lys Phe Ser Asn Lys Leu Arg Ser Leu Asn Ser
340 345 350

Lys Asn Phe Pro Ala Asn Val Pro Leu Asn Val Asp Arg Lys Phe Phe
355 360 365

Phe Thr Val Gly Leu Gly Thr Asn Pro Cys Asn His Lys Asn Asn Gln
370 375 380

Thr Cys Gln Gly Pro Thr Asn Thr Thr Met Phe Ala Ala Ser Ile Ser
385 390 395 400
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-continued

Asn Ile Ser Phe Thr Met Pro Thr Lys Ala Leu Leu Gln Ser His Tyr
405 410 415

Ser Gly Gln Ser His Gly Val Tyr Ser Pro Lys Phe Pro Trp Ser Pro
420 425 430

Ile Val Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr Met Val
435 440 445

Ser Asn Gly Thr Asn Leu Met Val Leu Pro Tyr Asn Thr Ser Val Glu
450 455 460

Leu Val Met Gln Asp Thr Ser Ile Leu Gly Ala Glu Ser His Pro Leu
465 470 475 480

His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln Gly Phe Gly Asn
485 490 495

Phe Asp Pro Asn Lys Asp Pro Arg Asn Phe Asn Leu Val Asp Pro Ile
500 505 510

Glu Arg Asn Thr Val Gly Val Pro Ser Gly Gly Trp Ala Ala Ile Arg
515 520 525

Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu
530 535 540

Val His Thr Ser Trp Gly Leu Arg Met Ala Trp Leu Val Leu Asp Gly
545 550 555 560

Asp Lys Pro Asp Gln Lys Leu Leu Pro Pro Pro Ala Asp Leu Pro Lys
565 570 575

Cys

<210> SEQ ID NO 3

<211> LENGTH: 2021

<212> TYPE: DNA

<213> ORGANISM: Arabidopsis thaliana
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (81)..(1757)

<400> SEQUENCE: 3

cgaaaacaga gagaaaaaga ctaaaaacac agtttaagaa gaaggagaga tagagagaga 60
agagaaagat agagagggag atg ggg tct cat atg gtt tgg ttt cta ttt ctt 113
Met Gly Ser His Met Val Trp Phe Leu Phe Leu
1 5 10
gta tcc ttce tte tet gtg tte cca get cca tet gag age atg gtt cgce 161
Val Ser Phe Phe Ser Val Phe Pro Ala Pro Ser Glu Ser Met Val Arg
15 20 25
cac tac aag ttt aac gtt gta atg aag aac gtg act aga tta tgc tca 209
His Tyr Lys Phe Asn Val Val Met Lys Asn Val Thr Arg Leu Cys Ser
30 35 40
agc aag cca acc gtg acc gtc aac ggt aga tat cca ggt ccc aca atc 257
Ser Lys Pro Thr Val Thr Val Asn Gly Arg Tyr Pro Gly Pro Thr Ile
45 50 55
tac gca cga gaa gat gac acg ttg ctc atc aaa gtc gtt aat cac gtc 305
Tyr Ala Arg Glu Asp Asp Thr Leu Leu Ile Lys Val Val Asn His Val
60 65 70 75
aag tac aac gtc tcc atc cac tgg cac ggt gtg aga caa gtg aga acg 353
Lys Tyr Asn Val Ser Ile His Trp His Gly Val Arg Gln Val Arg Thr
80 85 90
gga tgg gct gat ggg cct gect tac ata act cag tgc ccg atc cag cct 401

Gly Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Pro
95 100 105
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-continued
ggt caa gtc tac aca tac aac tac act ttg acc ggc caa cgc gga acg 449
Gly Gln Val Tyr Thr Tyr Asn Tyr Thr Leu Thr Gly Gln Arg Gly Thr
110 115 120
ctec tgg tgg cac gct cat atc ctc tgg ctc cga gcc act gtt tac ggt 497
Leu Trp Trp His Ala His Ile Leu Trp Leu Arg Ala Thr Val Tyr Gly
125 130 135
gca ttg gtc atc ctt ccc aaa cgc ggt gtt ccc tat cct tte cce aaa 545
Ala Leu Val Ile Leu Pro Lys Arg Gly Val Pro Tyr Pro Phe Pro Lys
140 145 150 155
cce gac aat gag aaa gtc atc gtt cta ggt gaa tgg tgg aaa tcg gat 593
Pro Asp Asn Glu Lys Val Ile Val Leu Gly Glu Trp Trp Lys Ser Asp
160 165 170
act gaa aat att att aat gag gcg ctt aag tct gga tta gcc cct aat 641
Thr Glu Asn Ile Ile Asn Glu Ala Leu Lys Ser Gly Leu Ala Pro Asn
175 180 185
gte tct gac tet cac atg atc aac gga cac cca ggc cca gtt aga aac 689
Val Ser Asp Ser His Met Ile Asn Gly His Pro Gly Pro Val Arg Asn
190 195 200
tgt cca tct caa ggt tac aaa ctg tca gta gag aat ggc aaa acc tat 737
Cys Pro Ser Gln Gly Tyr Lys Leu Ser Val Glu Asn Gly Lys Thr Tyr
205 210 215
ctg cta cga cta gtc aac gct gca ctt aat gaa gaa ctc ttt ttc aaa 785
Leu Leu Arg Leu Val Asn Ala Ala Leu Asn Glu Glu Leu Phe Phe Lys
220 225 230 235
gtc gce gge cat att ttc acg gtg gta gaa gta gac gca gtc tat gtt 833
Val Ala Gly His Ile Phe Thr Val Val Glu Val Asp Ala Val Tyr Val
240 245 250
aaa ccg ttc aag acc gac acc gtc ctt ata gee cece ggt caa acc acc 881
Lys Pro Phe Lys Thr Asp Thr Val Leu Ile Ala Pro Gly Gln Thr Thr
255 260 265
aac gtc cte cta acc gee tca aaa tcee gece ggg aaa tac ctt gta acc 929
Asn Val Leu Leu Thr Ala Ser Lys Ser Ala Gly Lys Tyr Leu Val Thr
270 275 280
get tet cet tte atg gac gec cca ate geg gtg gac aac gta acc gcc 977
Ala Ser Pro Phe Met Asp Ala Pro Ile Ala Val Asp Asn Val Thr Ala
285 290 295
acc gca act gtt cat tac tcg gga aca ctc tce tece tec cca aca atc 1025
Thr Ala Thr Val His Tyr Ser Gly Thr Leu Ser Ser Ser Pro Thr Ile
300 305 310 315
ctc acc ctt cct cce ccg caa aac gct act tecc ata gecc aac aac ttce 1073
Leu Thr Leu Pro Pro Pro Gln Asn Ala Thr Ser Ile Ala Asn Asn Phe
320 325 330
aca aac tct ctt cgt agt ctc aac tcc aag aag tac cct gct ctt gte 1121
Thr Asn Ser Leu Arg Ser Leu Asn Ser Lys Lys Tyr Pro Ala Leu Val
335 340 345
ccg acc acc atc gac cac cac ctc ttc ttc acc gtc ggce ctt ggg cta 1169
Pro Thr Thr Ile Asp His His Leu Phe Phe Thr Val Gly Leu Gly Leu
350 355 360
aac gca tgc cct act tgc aag gcc gga aac gga agc cgt gtc gtg get 1217
Asn Ala Cys Pro Thr Cys Lys Ala Gly Asn Gly Ser Arg Val Val Ala
365 370 375
agc atc aac aat gta acc ttc att atg cct aaa acc gect ttg cte ccg 1265
Ser Ile Asn Asn Val Thr Phe Ile Met Pro Lys Thr Ala Leu Leu Pro
380 385 390 395
gct cat tac ttc aac aca agt gga gtt ttc acg aca gac ttt ccc aag 1313

Ala His Tyr Phe Asn Thr Ser Gly Val Phe Thr Thr Asp Phe Pro Lys
400 405 410
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-continued
aat cca cca cac gtt ttc aac tac agc gga gga tca gtc acg aac atg 1361
Asn Pro Pro His Val Phe Asn Tyr Ser Gly Gly Ser Val Thr Asn Met
415 420 425
gce aca gaa acc ggc aca agg ctc tac aag cta ccg tat aac gcc act 1409
Ala Thr Glu Thr Gly Thr Arg Leu Tyr Lys Leu Pro Tyr Asn Ala Thr
430 435 440
gtt cag ctt gtc ctt caa gat acc ggc gtc ata geg cca gag aac cat 1457
Val Gln Leu Val Leu Gln Asp Thr Gly Val Ile Ala Pro Glu Asn His
445 450 455
cca gta cat ctt cac ggt ttt aac ttt ttt gaa gtc ggt cgt gga tta 1505
Pro Val His Leu His Gly Phe Asn Phe Phe Glu Val Gly Arg Gly Leu
460 465 470 475
ggt aac ttc aac tcc acg aaa gac cca aaa aac ttc aat ttg gta gat 1553
Gly Asn Phe Asn Ser Thr Lys Asp Pro Lys Asn Phe Asn Leu Val Asp
480 485 490
ccg gtt gag agg aac aca atc gga gtt cca tcc ggt gga tgg gtc gtce 1601
Pro Val Glu Arg Asn Thr Ile Gly Val Pro Ser Gly Gly Trp Val Val
495 500 505
atc aga ttc aga gca gat aat ccc ggg gtt tgg ttc atg cat tgt cac 1649
Ile Arg Phe Arg Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His
510 515 520
ttg gag gta cac acg acg tgg gga tta aag atg gct ttc ttg gtg gag 1697
Leu Glu Val His Thr Thr Trp Gly Leu Lys Met Ala Phe Leu Val Glu
525 530 535
aac ggc aaa gga ccc aat cag tcg att ttg ccg ccg cct aag gat ctt 1745
Asn Gly Lys Gly Pro Asn Gln Ser Ile Leu Pro Pro Pro Lys Asp Leu
540 545 550 555
cce aag tgc taa gtcecctgcaac taaatagggc gacatatcaa catcacgcca 1797

Pro Lys Cys

cgtccaagaa gactaatgag tggtgattta atgcgtggat ttggctaaca aattgtattt 1857
ttttgagcaa agcaaaaggt tcggtttttt ttgctcatgt caaaagtttg aataatggag 1917
aaaaaagagc attgtattat aataatttgt tttcattata ttcaaattcc attcatattt 1977
tttattattg tctctaacac acctcttata tggtccaaag ttgt 2021
<210> SEQ ID NO 4

<211> LENGTH: 558

<212> TYPE: PRT

<213> ORGANISM: Arabidopsis thaliana

<400> SEQUENCE: 4

Met Gly Ser His Met Val Trp Phe Leu Phe Leu Val Ser Phe Phe Ser
1 5 10 15

Val Phe Pro Ala Pro Ser Glu Ser Met Val Arg His Tyr Lys Phe Asn
Val Val Met Lys Asn Val Thr Arg Leu Cys Ser Ser Lys Pro Thr Val
35 40 45

Thr Val Asn Gly Arg Tyr Pro Gly Pro Thr Ile Tyr Ala Arg Glu Asp
50 55 60

Asp Thr Leu Leu Ile Lys Val Val Asn His Val Lys Tyr Asn Val Ser
65 70 75 80

Ile His Trp His Gly Val Arg Gln Val Arg Thr Gly Trp Ala Asp Gly

Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Pro Gly Gln Val Tyr Thr
100 105 110
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Tyr Asn Tyr Thr Leu Thr Gly Gln Arg Gly Thr Leu Trp Trp His Ala
115 120 125

His Ile Leu Trp Leu Arg Ala Thr Val Tyr Gly Ala Leu Val Ile Leu
130 135 140

Pro Lys Arg Gly Val Pro Tyr Pro Phe Pro Lys Pro Asp Asn Glu Lys
145 150 155 160

Val Ile Val Leu Gly Glu Trp Trp Lys Ser Asp Thr Glu Asn Ile Ile
165 170 175

Asn Glu Ala Leu Lys Ser Gly Leu Ala Pro Asn Val Ser Asp Ser His
180 185 190

Met Ile Asn Gly His Pro Gly Pro Val Arg Asn Cys Pro Ser Gln Gly
195 200 205

Tyr Lys Leu Ser Val Glu Asn Gly Lys Thr Tyr Leu Leu Arg Leu Val
210 215 220

Asn Ala Ala Leu Asn Glu Glu Leu Phe Phe Lys Val Ala Gly His Ile
225 230 235 240

Phe Thr Val Val Glu Val Asp Ala Val Tyr Val Lys Pro Phe Lys Thr
245 250 255

Asp Thr Val Leu Ile Ala Pro Gly Gln Thr Thr Asn Val Leu Leu Thr
260 265 270

Ala Ser Lys Ser Ala Gly Lys Tyr Leu Val Thr Ala Ser Pro Phe Met
275 280 285

Asp Ala Pro Ile Ala Val Asp Asn Val Thr Ala Thr Ala Thr Val His
290 295 300

Tyr Ser Gly Thr Leu Ser Ser Ser Pro Thr Ile Leu Thr Leu Pro Pro
305 310 315 320

Pro Gln Asn Ala Thr Ser Ile Ala Asn Asn Phe Thr Asn Ser Leu Arg
325 330 335

Ser Leu Asn Ser Lys Lys Tyr Pro Ala Leu Val Pro Thr Thr Ile Asp
340 345 350

His His Leu Phe Phe Thr Val Gly Leu Gly Leu Asn Ala Cys Pro Thr
355 360 365

Cys Lys Ala Gly Asn Gly Ser Arg Val Val Ala Ser Ile Asn Asn Val
370 375 380

Thr Phe Ile Met Pro Lys Thr Ala Leu Leu Pro Ala His Tyr Phe Asn
385 390 395 400

Thr Ser Gly Val Phe Thr Thr Asp Phe Pro Lys Asn Pro Pro His Val
405 410 415

Phe Asn Tyr Ser Gly Gly Ser Val Thr Asn Met Ala Thr Glu Thr Gly
420 425 430

Thr Arg Leu Tyr Lys Leu Pro Tyr Asn Ala Thr Val Gln Leu Val Leu
435 440 445

Gln Asp Thr Gly Val Ile Ala Pro Glu Asn His Pro Val His Leu His
450 455 460

Gly Phe Asn Phe Phe Glu Val Gly Arg Gly Leu Gly Asn Phe Asn Ser
465 470 475 480

Thr Lys Asp Pro Lys Asn Phe Asn Leu Val Asp Pro Val Glu Arg Asn
485 490 495

Thr Ile Gly Val Pro Ser Gly Gly Trp Val Val Ile Arg Phe Arg Ala
500 505 510

Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu Val His Thr
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515 520 525

Thr Trp Gly Leu Lys Met Ala Phe Leu Val Glu Asn Gly Lys Gly Pro
530 535 540

Asn Gln Ser Ile Leu Pro Pro Pro Lys Asp Leu Pro Lys Cys
545 550 555

<210> SEQ ID NO 5

<211> LENGTH: 587

<212> TYPE: PRT

<213> ORGANISM: Zea mays

<400> SEQUENCE: 5

Met Ala Ile Ser Ser Ala Leu Pro Cys Ser Ser Leu Leu Met Ala Ala
1 5 10 15

Ala Gln Leu Met Leu Leu Ala Ser Val Val Val Gln Val Gln Gly Ile
20 25 30

Thr Arg His Tyr Asp Phe Asn Val Thr Met Ala Asn Val Thr Arg Leu
35 40 45

Cys Ala Ser Lys Ser Ile Ile Thr Val Asn Gly Gln Phe Pro Gly Pro
Lys Ile Val Ala Arg Glu Gly Asp Arg Leu Val Ile Arg Val Thr Asn
65 70 75 80

His Ala Gln His Asn Ile Ser Leu His Trp His Gly Ile Arg Gln Leu
85 90 95

Arg Thr Gly Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile
100 105 110

Gln Thr Gly Gln Ser Tyr Val Tyr Asn Tyr Thr Val Val Gly Gln Arg
115 120 125

Gly Thr Leu Trp Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val
130 135 140

Tyr Gly Pro Leu Val Ile Leu Pro Lys Leu Gly Val Pro Tyr Pro Phe
145 150 155 160

Pro Ala Pro Tyr Lys Glu Val Pro Val Ile Phe Gly Glu Trp Trp Leu
165 170 175

Ala Asp Thr Glu Val Val Ile Lys Gln Ala Leu Gln Leu Gly Ala Gly
180 185 190

Pro Asn Val Ser Asp Ala His Thr Ile Asn Gly Leu Pro Gly Pro Leu
195 200 205

Tyr Asn Cys Ser Ala Lys Asp Thr Tyr Lys Leu Lys Val Lys Pro Gly
210 215 220

Lys Thr Tyr Met Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu
225 230 235 240

Phe Phe Ser Val Ala Asn His Ser Leu Thr Val Val Glu Val Asp Ala
245 250 255

Val Tyr Val Lys Pro Phe Thr Val Asp Thr Leu Leu Ile Ala Pro Gly
260 265 270

Gln Thr Thr Asn Val Leu Leu Ala Ala Lys Pro Ser Tyr Pro Gly Ala
275 280 285

Asn Tyr Tyr Met Ser Ala Ala Pro Tyr Ser Thr Ala Arg Pro Ala Thr
290 295 300

Phe Asp Asn Thr Thr Val Ala Gly Ile Leu Glu Tyr Glu Leu Tyr Pro
305 310 315 320
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Asp Ala Pro Arg Pro Ser Ala Ser Ala Gly Ser Phe Asn Glu Ala Leu
325 330 335

Pro Leu Tyr Arg Pro Thr Leu Pro Gln Leu Asn Asp Thr Ser Phe Val
340 345 350

Gly Asn Phe Thr Ala Lys Leu Arg Ser Leu Ala Thr Pro Arg Tyr Pro
355 360 365

Ala Ala Val Pro Arg Thr Val Asp Arg Arg Phe Phe Phe Ala Val Gly
370 375 380

Leu Gly Thr His Pro Cys Pro Ala Asn Ala Thr Cys Gln Gly Pro Thr
385 390 395 400

Asn Thr Thr Gln Phe Ala Ala Ser Val Asn Asn Val Ser Phe Val Leu
405 410 415

Pro Thr Lys Ala Leu Leu His Ser His Phe Thr Gly Leu Ser Ser Gly
420 425 430

Val Tyr Ser Pro Asp Phe Pro Val Ala Pro Leu Ala Pro Phe Asn Tyr
435 440 445

Thr Gly Thr Pro Pro Asn Asn Thr Asn Val Ala Ser Gly Thr Lys Leu
450 455 460

Met Val Val Pro Tyr Gly Ala Asn Val Glu Leu Val Met Gln Gly Thr
465 470 475 480

Ser Ile Leu Gly Val Glu Ser His Pro Leu His Leu His Gly Phe Asn
485 490 495

Phe Phe Val Val Gly Gln Gly Tyr Gly Asn Tyr Asp Pro Val Asn Asp
500 505 510

Pro Ser Lys Phe Asn Leu Val Asp Pro Val Glu Arg Asn Thr Val Gly
515 520 525

Val Pro Ala Gly Gly Trp Val Ala Ile Arg Phe Leu Ala Asp Asn Pro
530 535 540

Gly Val Trp Phe Met His Cys His Leu Glu Ala His Thr Thr Trp Gly
545 550 555 560

Leu Arg Met Ala Trp Leu Val Leu Asp Gly Ser Leu Pro His Gln Lys
565 570 575

Leu Leu Pro Pro Pro Ser Asp Leu Pro Lys Cys
580 585

<210> SEQ ID NO 6

<211> LENGTH: 582

<212> TYPE: PRT

<213> ORGANISM: Zea mays

<400> SEQUENCE: 6

Met Ala Thr Pro Tyr Arg Leu Pro Cys Cys Cys Tyr Ala Leu Val Thr
1 5 10 15

Val Leu Val Leu Phe Phe Ser Val Asp Ala Thr Glu Gly Ala Ile Arg
20 25 30

Glu Tyr Gln Phe Asp Val Gln Met Thr Asn Val Thr Arg Leu Cys Ser
35 40 45

Ser Lys Ser Ile Val Thr Val Asn Gly Gln Phe Pro Gly Pro Thr Val
50 55 60

Phe Ala Arg Glu Gly Asp Phe Val Val Ile Arg Val Val Asn His Val
65 70 75 80

Pro Tyr Asn Met Ser Ile His Trp His Gly Ile Arg Gln Leu Arg Ser
85 90 95
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Gly Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Ser
100 105 110

Gly Gln Ser Tyr Val Tyr Lys Phe Thr Ile Thr Gly Gln Arg Gly Thr
115 120 125

Leu Trp Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val Tyr Gly
130 135 140

Pro Ile Val Ile Leu Pro Lys Pro Gly Val Pro Tyr Pro Phe Pro Ala
145 150 155 160

Pro Tyr Asp Glu Val Pro Val Leu Phe Gly Glu Trp Trp Thr Ala Asp
165 170 175

Thr Glu Ala Val Ile Ser Gln Ala Leu Gln Thr Gly Gly Gly Pro Asn
180 185 190

Val Ser Asp Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn
195 200 205

Cys Ser Ala Lys Asp Thr Phe Lys Leu Lys Val Lys Pro Gly Lys Thr
210 215 220

Tyr Met Leu Arg Ile Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe
225 230 235 240

Ser Ile Ala Gly His Pro Leu Thr Val Val Asp Val Asp Ala Val Tyr
245 250 255

Ile Lys Pro Ile Thr Val Glu Thr Ile Ile Ile Thr Pro Gly Gln Thr
260 265 270

Thr Asn Val Leu Leu Thr Thr Lys Pro Ser Tyr Pro Gly Ala Thr Tyr
275 280 285

Tyr Met Leu Ala Ala Pro Tyr Ser Thr Ala Arg Pro Gly Thr Phe Asp
290 295 300

Asn Thr Thr Val Ala Gly Ile Leu Glu Tyr Glu Asp Pro Thr Ser Ser
305 310 315 320

Pro Pro Pro His Ala Ala Phe Asp Lys Asn Leu Pro Ala Leu Lys Pro
325 330 335

Thr Leu Pro Gln Ile Asn Asp Thr Ser Phe Val Ala Asn Tyr Thr Ala
340 345 350

Arg Leu Arg Ser Leu Ala Thr Ala Glu Tyr Pro Ala Asp Val Pro Arg
355 360 365

Glu Val His Arg Arg Phe Phe Phe Thr Val Gly Leu Gly Thr His Pro
370 375 380

Cys Ala Val Asn Gly Thr Cys Gln Gly Pro Thr Asn Ser Ser Arg Phe
385 390 395 400

Ala Ala Ser Val Asn Asn Val Ser Phe Val Leu Pro Thr Thr Ala Leu
405 410 415

Leu Gln Ser His Phe Ala Gly Lys Ser Arg Gly Val Tyr Ser Ser Asn
420 425 430

Phe Pro Ala Ala Pro Leu Val Pro Phe Asn Tyr Thr Gly Thr Pro Pro
435 440 445

Asn Asn Thr Asn Val Ser Asn Gly Thr Lys Leu Val Val Leu Pro Tyr
450 455 460

Gly Thr Ser Val Glu Leu Val Met Gln Gly Thr Ser Ile Leu Gly Ala
465 470 475 480

Glu Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly
485 490 495
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Gln Gly Phe Gly Asn Phe Asp Pro Ala Lys Asp Pro Ala Lys Tyr Asn
500 505 510

Leu Val Asp Pro Val Glu Arg Asn Thr Val Gly Val Pro Ala Ala Gly
515 520 525

Trp Val Ala Ile Arg Phe Arg Ala Asp Asn Pro Gly Val Trp Phe Met
530 535 540

His Cys His Leu Glu Val His Val Ser Trp Gly Leu Lys Met Ala Trp
545 550 555 560

Leu Val Leu Asp Gly Asp Arg Pro Asn Glu Lys Leu Leu Pro Pro Pro
565 570 575

Ser Asp Leu Pro Lys Cys
580

<210> SEQ ID NO 7

<211> LENGTH: 573

<212> TYPE: PRT

<213> ORGANISM: Saccharum officinarum

<400> SEQUENCE: 7

Met Gly Ala Pro Pro Cys Leu Ala Phe Leu Leu Leu Phe Gly Thr Leu
1 5 10 15

Leu Ala Leu Leu Gln Ser Ser His Gly Thr Thr Arg Tyr Tyr Thr Phe
20 25 30

Asn Val Thr Met Gln Asn Val Thr Arg Leu Cys Thr Thr Arg Ala Ile
35 40 45

Pro Thr Val Asn Gly Lys Phe Pro Gly Pro Lys Ile Val Thr Arg Glu
50 55 60

Gly Asp Arg Val Val Val Lys Val Val Asn Asn Val Lys Asp Asn Val
65 70 75 80

Thr Ile His Trp His Gly Val Arg Gln Leu Arg Thr Gly Trp Ser Asp
85 90 95

Gly Pro Ala Tyr Val Thr Gln Cys Pro Ile Gln Thr Gly Gln Ser Tyr
100 105 110

Val Tyr Asn Phe Thr Ile Thr Gly Gln Arg Gly Thr Leu Leu Trp His
115 120 125

Ala His Val Ser Trp Met Arg Ala Thr Leu Tyr Gly Pro Ile Val Ile
130 135 140

Leu Pro Lys Arg Gly Val Pro Tyr Pro Phe Pro Val Lys Pro Tyr Lys
145 150 155 160

Glu Val Pro Ile Ile Phe Gly Glu Trp Phe Asn Ala Asp Pro Glu Ala
165 170 175

Ile Ile Ala Gln Ala Leu Gln Thr Gly Ala Gly Pro Asn Gly Ser Asp
180 185 190

Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser Ser
195 200 205

Lys Asp Thr Phe Arg Leu Lys Val Leu Pro Gly Lys Trp Tyr Leu Leu
210 215 220

Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile Ala
225 230 235 240

Asn His Thr Leu Thr Val Val Asp Val Asp Ala Ala Tyr Val Lys Pro
245 250 255

Phe His Thr Asp Ile Val Leu Ile Thr Pro Gly Gln Asn Thr Asn Val
260 265 270
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Leu Leu Arg Ala Glu Pro Asp Ala Gly Cys Pro Ala Ala Thr His Leu
275 280 285

Met Gln Ala Arg Pro Tyr Gly Thr Gly Gln Pro Gly Thr Phe Asp Asn
290 295 300

Thr Thr Val Ala Ala Val Leu Glu Tyr Ala Pro Ala Ala Gly His Ile
305 310 315 320

Lys Ser Leu Pro Leu Phe Arg Pro Trp Leu Pro Ala Leu Asn Asp Thr
325 330 335

Ala Phe Ala Ala Asn Tyr Thr Ala Arg Leu Arg Ser Leu Ala Thr Pro
340 345 350

Glu Tyr Pro Ala Ser Val Pro Arg Gly Val Asp Arg Ser Phe Phe Phe
355 360 365

Ala Val Gly Leu Gly Thr Asn Pro Cys Pro Ala Asn Gln Thr Cys Gln
370 375 380

Gly Pro Thr Asn Arg Thr Met Phe Thr Ala Ser Met Asn Asn Val Ser
385 390 395 400

Phe Thr Met Pro Thr Thr Ala Leu Leu Gln Ala His Tyr Asp Asn Ile
405 410 415

Ala Gly Val Tyr Thr Thr Asp Phe Pro Val Ala Pro Arg Glu Pro Phe
420 425 430

Asn Tyr Thr Gly Thr Thr Pro Asn Asn Thr Asn Val Ser Ser Gly Thr
435 440 445

Lys Val Val Val Leu Glu Tyr Asn Thr Ser Val Glu Val Val Leu Gln
450 455 460

Gly Thr Ser Ile Leu Gly Ala Glu Ser His Pro Leu His Leu His Gly
465 470 475 480

Phe Asp Phe Phe Val Val Gly Gln Gly Phe Gly Asn Tyr Asp Ser Ser
485 490 495

Lys Asp Pro Ala Asn Phe Asn Leu Val Asp Pro Val Gln Arg Asn Thr
500 505 510

Val Gly Val Pro Ser Ala Gly Trp Val Ala Ile Arg Phe Phe Ala Asp
515 520 525

Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu Val His Thr Ser
530 535 540

Trp Gly Leu Lys Met Ala Trp Val Val Asn Asp Gly Pro Leu Pro Glu
545 550 555 560

Gln Lys Leu Met Pro Pro Pro Pro Asp Leu Pro Lys Cys
565 570

<210> SEQ ID NO 8

<211> LENGTH: 549

<212> TYPE: PRT

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 8

Val Trp Gln Val Gln Met Thr Ser Val Thr Arg Leu Cys Gly Thr Lys
1 5 10 15

Gly Ile Val Thr Val Asn Gly Gln Tyr Pro Gly Pro Thr Leu Phe Ala
20 25 30

Arg Glu Gly Asp His Val Glu Val Asn Val Val Asn Arg Ser Pro Tyr
35 40 45

Asn Ile Ser Ile His Trp His Gly Val Arg Gln Leu Leu Ser Gly Trp
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50 55 60

Ala Asp Gly Pro Ser Tyr Ile Thr Gln Cys Pro Ile Gln Pro Gly Gln
65 70 75 80

Ser Tyr Val Tyr Arg Tyr Gln Ile Val Gly Gln Arg Gly Thr Leu Trp
85 90 95

Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val Tyr Gly Pro Ile
100 105 110

Val Ile Leu Pro Pro Ala Gly Val Pro Tyr Pro Phe Pro Ala Pro Asp
115 120 125

Glu Glu Val Pro Val Met Phe Gly Glu Trp Trp Arg Asn Asp Thr Glu
130 135 140

Ala Val Ile Ala Gln Ala Leu Gln Thr Gly Gly Gly Pro Asn Val Ser
145 150 155 160

Asp Ala Tyr Thr Ile Asn Gly Leu Thr Gly Pro Leu Tyr Asn Cys Ser
165 170 175

Ala Gln Asp Thr Phe Lys Leu Lys Val Lys Pro Gly Lys Thr Tyr Met
180 185 190

Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Val
195 200 205

Ala Asn His Thr Leu Thr Val Val Asp Val Asp Ala Leu Tyr Val Lys
210 215 220

Pro Phe Thr Val Asp Thr Leu Ile Ile Ala Pro Gly Gln Thr Ser Asn
225 230 235 240

Val Leu Leu Ala Thr Lys Pro Thr Tyr Pro Gly Ala Ile Tyr Tyr Met
245 250 255

Glu Ala Arg Pro Tyr Thr Asn Thr Gln Gly Thr Phe Asp Asn Thr Thr
260 265 270

Val Ala Gly Val Leu Glu Tyr Glu Asp Pro Ser Ser Ser Ser Ser Ser
275 280 285

Gly Glu Asn Gln Ser Asn Ser Asn Leu Pro Val Phe Ala Pro Thr Leu
290 295 300

Pro Pro Ile Asn Asp Thr Ser Phe Val Ala Asn Tyr Thr Ala Lys Leu
305 310 315 320

Arg Ser Leu Ala Ser Ala Glu Tyr Pro Ala Ala Val Pro Gln Asp Val
325 330 335

Asp Arg Arg Phe Phe Phe Thr Val Gly Leu Gly Thr His Pro Cys Ala
340 345 350

Gly Gly Val Asn Gly Thr Cys Gln Gly Pro Asn Gly Ser Arg Phe Ala
355 360 365

Ala Ser Ile Asn Asn Val Ser Phe Val Leu Pro Thr Thr Ala Leu Leu
370 375 380

Gln Ala His Phe Ala Gly Arg Ser Asn Gly Val Tyr Ala Thr Asn Phe
385 390 395 400

Pro Ala Phe Pro Pro Thr Pro Phe Asn Tyr Ala Gly Thr Pro Pro Asn
405 410 415

Asn Thr Asn Val Met Asn Gly Thr Lys Val Ala Val Leu Pro Phe Gly
420 425 430

Thr Ser Val Glu Leu Val Leu Gln Asp Thr Ser Ile Leu Gly Ala Glu
435 440 445

Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln
450 455 460
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Gly Phe Gly Asn Phe Asp Pro Thr Asn Asp Pro Ala Lys Phe Asn Leu
465 470 475 480

Val Asp Pro Val Glu Arg Asn Thr Val Gly Val Pro Ala Gly Gly Trp
485 490 495

Val Ala Ile Arg Phe Arg Ala Asp Asn Pro Gly Val Trp Phe Met His
500 505 510

Cys His Leu Glu Val His Met Ser Trp Gly Leu Lys Met Ala Trp Leu
515 520 525

Val Leu Asp Gly Ser Leu Pro Asn Gln Lys Leu Pro Pro Pro Pro Leu
530 535 540

Asp Leu Pro Gln Cys
545

<210> SEQ ID NO 9

<211> LENGTH: 585

<212> TYPE: PRT

<213> ORGANISM: Sorghum bicolor
<400> SEQUENCE: 9

Met Ala Gly Gly Arg Arg Arg Leu Ser Pro Ala Cys Leu Phe Leu Thr
1 5 10 15

Val Ala Leu Val Val Leu Val Ala Leu Pro Glu Leu Ala Ala Ala Arg
20 25 30

Thr Arg Arg Tyr Thr Phe Asn Val Thr Met Ala Thr Val Thr Arg Leu
35 40 45

Cys Val Thr Lys Ser Ile Pro Thr Val Asn Gly Arg Phe Pro Gly Pro
Arg Ile Val Val Arg Glu Gly Asp Arg Leu Val Val Gln Val His Asn
65 70 75 80

Asn Ile Asn Asn Asn Val Thr Phe His Trp His Gly Val Arg Gln Leu
85 90 95

Arg Ser Gly Trp Ser Asp Gly Pro Ser Phe Ile Thr Gln Cys Pro Ile
100 105 110

Arg Pro Gly Gln Ser Tyr Ala Tyr Asp Phe Arg Ile Val Gly Gln Arg
115 120 125

Gly Thr Leu Trp Trp His Ala His Phe Ser Trp Leu Arg Ala Thr Leu
130 135 140

Tyr Gly Pro Leu Val Ile Leu Pro Pro Arg Gly Val Pro Tyr Pro Phe
145 150 155 160

Pro Lys Pro His Ala Glu Val Pro Leu Met Leu Gly Glu Trp Phe Asn
165 170 175

Ala Asp Pro Glu Ala Val Ile Lys Gln Ala Leu Gln Thr Gly Gly Gly
180 185 190

Pro Asn Val Ser Asp Ala Tyr Thr Phe Asn Gly Leu Pro Gly Pro Thr
195 200 205

Tyr Asn Cys Ser Gly Gly Gly Ala Gly Asp Thr Phe Lys Leu Arg Val
210 215 220

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

Asp Glu Leu Phe Phe Ala Val Ala Asn His Thr Leu Thr Val Val Gln
245 250 255

Ala Asp Ala Ser Tyr Val Lys Pro Phe Thr Ala Asp Thr Leu Val Ile
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260 265 270

Ser Pro Gly Gln Thr Met Asp Val Leu Leu Thr Ala Ala Ala Ala Thr
275 280 285

Ala Pro Ser Ser Thr Ala Ala Tyr Ala Ile Ala Val Ala Pro Tyr Thr
290 295 300

Asn Thr Val Gly Thr Phe Asp Asn Thr Thr Ala Ile Ala Val Leu Glu
305 310 315 320

Tyr Tyr Gly Ala Pro Pro Gln Ser Ala Ala Ala Leu Arg Asn Leu Pro
325 330 335

Leu Pro Ala Leu Pro Leu Tyr Asn Asp Thr Gly Ala Val Ala Asn Phe
340 345 350

Ser Ala Lys Phe Arg Ser Leu Ala Ser Ala Gln Tyr Pro Ala Leu Val
355 360 365

Pro Arg Thr Val Asp Arg Arg Phe Phe Phe Ala Val Gly Leu Gly Ala
370 375 380

Asp Pro Cys Gln Ser Arg Val Asn Gly Thr Cys Gln Gly Pro Asn Gly
385 390 395 400

Thr Arg Phe Ala Ala Thr Met Asn Asn Val Ser Phe Thr Met Pro Lys
405 410 415

Thr Ser Leu Leu Gln Ala His Tyr Gln Arg Arg Tyr Ser Gly Val Leu
420 425 430

Thr Ala Asn Phe Pro Gly Val Pro Pro Thr Pro Phe Asn Tyr Thr Gly
435 440 445

Thr Pro Pro Asn Asn Thr Phe Val Thr His Gly Thr Arg Val Val Pro
450 455 460

Leu Ser Phe Asn Thr Thr Val Glu Val Val Leu Gln Asp Thr Ser Ile
465 470 475 480

Leu Gly Ala Glu Ser His Pro Leu His Leu His Gly Tyr Asp Phe Phe
485 490 495

Val Val Gly Gln Gly Phe Gly Asn Tyr Asp Ala Gly Asn Asp Thr Ala
500 505 510

Lys Tyr Asn Leu Val Asp Pro Val Gln Arg Asn Thr Ile Ser Val Pro
515 520 525

Thr Ala Gly Trp Val Ala Ile Arg Phe Val Ala Asp Asn Pro Gly Val
530 535 540

Trp Ile Met His Cys His Leu Asp Val His Leu Ser Trp Gly Leu Ala
545 550 555 560

Met Ala Trp Leu Val Asn Asp Gly Pro Leu Pro Asn Gln Lys Leu Pro
565 570 575

Pro Pro Pro Ser Asp Ile Pro Arg Cys
580 585

<210> SEQ ID NO 10

<211> LENGTH: 575

<212> TYPE: PRT

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 10

Met Ala Ala Pro Ser Ser Leu Ala Phe Leu Leu Phe Phe Gly Thr Leu
1 5 10 15

Leu Ala Leu Pro Gln Ser Ser His Gly Ala Thr Arg Tyr Tyr Thr Phe
20 25 30
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Asn Val Thr Met Gln Lys Val Thr Arg Leu Cys Thr Thr Arg Ala Ile
35 40 45

Pro Thr Val Asn Gly Lys Phe Pro Gly Pro Lys Ile Val Thr Arg Glu
50 55 60

Gly Asp Arg Val Val Val Lys Val Val Asn Asn Val Lys Asp Asn Val
65 70 75 80

Thr Ile His Trp His Gly Val Arg Gln Leu Arg Thr Gly Trp Ser Asp
85 90 95

Gly Pro Ala Tyr Val Thr Gln Cys Pro Ile Gln Thr Gly Gln Ser Phe
100 105 110

Val Tyr Asn Phe Thr Ile Thr Gly Gln Arg Gly Thr Leu Phe Trp His
115 120 125

Ala His Val Ser Trp Leu Arg Ala Thr Leu Tyr Gly Pro Ile Val Ile
130 135 140

Leu Pro Lys Arg Gly Val Pro Tyr Pro Phe Leu Pro Val Lys Pro Tyr
145 150 155 160

Lys Glu Val Pro Ile Ile Phe Glu Trp Phe Asn Ala Asp Pro Glu Ala
165 170 175

Ile Ile Ala Gln Ala Leu Gln Thr Gly Ala Gly Pro Asn Val Ser Asp
180 185 190

Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser Ser
195 200 205

Lys Asp Thr Phe Lys Leu Lys Val Leu Pro Gly Lys Trp Tyr Leu Leu
210 215 220

Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile Ala
225 230 235 240

Asn His Thr Leu Thr Val Val Asp Val Asp Ala Ser Tyr Val Lys Pro
245 250 255

Phe His Thr Asp Ile Val Leu Ile Thr Pro Gly Gln Thr Thr Asn Val
260 265 270

Leu Leu Arg Ala Glu Pro Asp Ala Gly Cys Ala Ala Ala Thr His Leu
275 280 285

Met Leu Ala Arg Pro Tyr Gly Thr Gly Gln Pro Gly Thr Phe Asp Asn
290 295 300

Thr Thr Val Ala Ala Val Leu Glu Tyr Ala Pro Ala Ala Ala Ala Gly
305 310 315 320

His Ile Lys Ser Leu Pro Leu Phe Arg Pro Ser Leu Pro Ala Leu Asn
325 330 335

Asp Thr Ala Phe Ala Ala Asn Tyr Ser Ala Arg Leu Arg Ser Leu Ala
340 345 350

Thr Pro Glu Phe Pro Ala Thr Val Pro Arg Ala Val Asp Arg Ser Phe
355 360 365

Phe Phe Ala Val Gly Leu Gly Thr Asn Pro Cys Pro Ala Asn Gln Thr
370 375 380

Cys Gln Gly Pro Thr Asn Arg Thr Lys Phe Thr Ala Ser Met Asn Asn
385 390 395 400

Val Ser Phe Thr Met Pro Thr Thr Ala Leu Leu Gln Ala His Tyr Asp
405 410 415

Asn Ile Ala Gly Val Tyr Thr Ala Asp Phe Pro Val Ala Pro Leu Glu
420 425 430

Pro Phe Asn Tyr Thr Gly Thr Thr Pro Asn Asn Thr Asn Val Ser Ser
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435 440 445

Gly Thr Lys Val Val Val Leu Glu Tyr Asn Thr Ser Val Glu Val Val
450 455 460

Leu Gln Gly Thr Ser Val Leu Gly Ala Glu Ser His Pro Leu His Leu
465 470 475 480

His Gly Phe Asp Phe Phe Val Val Gly Gln Gly Phe Gly Asn Tyr Asp
485 490 495

Ser Ser Lys Asp Pro Ala Lys Phe Asn Leu Asp Asp Pro Val Gln Arg
500 505 510

Asn Thr Val Gly Val Pro Ser Gly Gly Trp Val Ala Ile Arg Phe Phe
515 520 525

Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu Val His
530 535 540

Thr Ser Trp Gly Leu Lys Met Ala Trp Val Val Asn Asp Gly Pro Leu
545 550 555 560

Pro Glu Gln Lys Leu Met Pro Pro Pro Pro Asp Leu Pro Lys Cys
565 570 575

<210> SEQ ID NO 11

<211> LENGTH: 579

<212> TYPE: PRT

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 11

Met Ala Ile Ser Ser Ala Leu Pro Cys Ser Leu Leu Met Ala Ala Leu
1 5 10 15

Met Leu Leu Ala Ser Ala Val Glu Val Gln Gly Ile Thr Arg His Tyr
20 25 30

Asp Phe Asn Val Thr Met Ala Asn Val Thr Arg Leu Cys Ala Ser Lys
35 40 45

Ser Ile Ile Thr Val Asn Gly Gln Phe Pro Gly Pro Lys Ile Val Ala
50 55 60

Arg Glu Gly Asp Arg Leu Val Ile Arg Val Thr Asn His Ala Gln His
Asn Ile Ser Leu His Trp His Gly Ile Arg Gln Leu Arg Thr Gly Trp
85 90 95

Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Thr Gly Gln
100 105 110

Ser Tyr Val Tyr Asn Tyr Thr Ile Val Gly Gln Arg Gly Thr Leu Trp
115 120 125

Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val Tyr Gly Pro Leu
130 135 140

Val Val Leu Pro Lys Leu Gly Val Pro Tyr Pro Phe Pro Ala Pro Tyr
145 150 155 160

Lys Glu Val Pro Val Ile Phe Gly Glu Trp Trp Leu Ala Asp Thr Glu
165 170 175

Val Val Ile Gln Gln Ala Leu Gln Leu Gly Ala Gly Pro Asn Val Ser
180 185 190

Asp Ala His Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser
195 200 205

Ala Lys Asp Thr Phe Lys Leu Lys Val Lys Pro Gly Lys Thr Tyr Met
210 215 220
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Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile
225 230 235 240

Ala Asn His Ser Leu Thr Val Val Glu Val Asp Ala Val Tyr Val Lys
245 250 255

Pro Phe Thr Val Asp Thr Leu Val Ile Ala Pro Gly Gln Thr Thr Asn
260 265 270

Val Leu Leu Ala Ala Lys Pro Phe Tyr Pro Ala Ala Asn Tyr Tyr Met
275 280 285

Thr Ala Arg Thr Tyr Ser Thr Gly Arg Pro Ala Thr Phe Asp Asn Thr
290 295 300

Thr Val Ala Gly Ile Leu Glu Tyr Glu Tyr Pro Asp Ala Pro Ser Ala
305 310 315 320

Ala Ala Ser Phe Asn Lys Ala Leu Pro Leu Tyr Arg Pro Ala Leu Pro
325 330 335

Gln Leu Asn Asp Thr Ser Phe Val Gly Asn Phe Thr Ala Lys Leu Leu
340 345 350

Ser Leu Ala Thr Pro Glu Tyr Pro Ala Ala Val Pro Gln Thr Val Asp
355 360 365

Lys Arg Phe Phe Phe Thr Val Gly Leu Gly Thr His Pro Cys Pro Ala
370 375 380

Asn Thr Thr Cys Gln Gly Pro Thr Asn Thr Thr Gln Phe Ala Ala Ser
385 390 395 400

Val Asn Asn Val Ser Phe Val Leu Pro Thr Lys Ala Leu Leu His Ser
405 410 415

His Phe Ala Gly Leu Ser Ser Gly Val Tyr Glu Ser Asp Phe Pro Val
420 425 430

Ala Pro Leu Ala Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr
435 440 445

Asn Val Ala Asn Gly Thr Lys Leu Met Val Ile Pro Tyr Gly Thr Asn
450 455 460

Val Glu Leu Val Met Gln Gly Thr Ser Ile Leu Gly Ile Glu Ser His
465 470 475 480

Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln Gly Tyr
485 490 495

Gly Asn Tyr Asp Pro Val Asn Asp Pro Pro Lys Phe Asn Leu Val Asp
500 505 510

Pro Val Glu Arg Asn Thr Val Gly Val Pro Ala Gly Gly Trp Val Ala
515 520 525

Ile Arg Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His
530 535 540

Leu Glu Val His Thr Thr Trp Gly Leu Arg Met Ala Trp Leu Val Leu
545 550 555 560

Asp Gly Ser Leu Pro His Gln Lys Leu Leu Pro Pro Pro Ser Asp Leu
565 570 575

Pro Lys Cys

<210> SEQ ID NO 12

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Consensus seguence
<220> FEATURE:
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<221> NAME/KEY: VARIANT
<222> LOCATION: (5)..(5)
<223> OTHER INFORMATION: /Replace = “Val”

<400> SEQUENCE: 12

His Trp His Gly Ile Arg Gln Leu
1 5

<210> SEQ ID NO 13

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Consensus seguence
<220> FEATURE:

<221> NAME/KEY: VARIANT

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

<223> OTHER INFORMATION: /Replace = “Val”

<400> SEQUENCE: 13

Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe
1 5 10

<210> SEQ ID NO 14

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Consensus seguence
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: /Replace = “Tyr”
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: /Replace = “Asp”
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (19)..(19)

<223> OTHER INFORMATION: /Replace = “Tyr”
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: /Replace = “Tyr”

<400> SEQUENCE: 14

Glu Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly
1 5 10 15

Gln Gly Phe Gly Asn Phe Asp
20

<210> SEQ ID NO 15

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Consensus seguence
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: /Replace = “Asp”

<400> SEQUENCE: 15

Met His Cys His Leu Glu Val His
1 5
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<210> SEQ ID NO 16

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 16

tcgaagaggyg tcaaagagtt t

<210> SEQ ID NO 17

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 17

tcttagecat gaaatgtgag ¢

<210> SEQ ID NO 18

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 18

attgtgtaag caaatcggca ¢

<210> SEQ ID NO 19

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 19

tggcttgett gagcataatce t

<210> SEQ ID NO 20

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 20

gcaagacaaa aacaatcgtg a

<210> SEQ ID NO 21

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 21
gaaatctgag ggtggaggaa g
<210> SEQ ID NO 22
<211> LENGTH: 21

<212> TYPE: DNA
<213> ORGANISM: Artificial

21

21

21

21

21

21
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<220> FEATURE:
<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 22

agtaatgaac agttgcggtg g

<210> SEQ ID NO 23

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 23

tggtaacttt ggacgatcag g

<210> SEQ ID NO 24

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 24

gttagaaact gtccatctca a

<210> SEQ ID NO 25

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 25

ctccacttgt gttgaagtaa t

<210> SEQ ID NO 26

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 26

atccggttga tgtgttgaga

<210> SEQ ID NO 27

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 27

agagagatcg gcttatgttg

<210> SEQ ID NO 28

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 28

21

21

21

21

20

20
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tatgccaaac aaacgagat

<210> SEQ ID NO 29

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 29

ctgctggagg aggaggtc

<210> SEQ ID NO 30

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 30

tgtaaagccyg gaaacttcte

<210> SEQ ID NO 31

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 31

ttagggccett taccattcte

<210> SEQ ID NO 32

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 32

gagctattcet tegggatt

<210> SEQ ID NO 33

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 33

gtctttagge ggtggtag

<210> SEQ ID NO 34

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 34

gecgacgeat cttaccte

19

18

20

20

18

18

18
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<210> SEQ ID NO 35
<211> LENGTH: 18
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 35
ccaagaacgc catagcaa 18
<210> SEQ ID NO 36
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 36
ttectettgtg ttettettet t 21
<210> SEQ ID NO 37
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 37
gaacttcttt gtgaggttta g 21
<210> SEQ ID NO 38
<211> LENGTH: 8
<212> TYPE: PRT
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Consensus seguence
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (5)..(5)
<223> OTHER INFORMATION: /Replace = “Val”
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (6)..(6)
<223> OTHER INFORMATION: /Replace = “Leu”
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (8)..(8)
<223> OTHER INFORMATION: /Replace = “Met” or “Val”

<400> SEQUENCE: 38

His Trp His Gly Ile Arg Gln Leu
1 5

<210> SEQ ID NO 39

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Consensus seguence
<220> FEATURE:

<221> NAME/KEY: VARIANT

«<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: /Replace = “Ser”
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: /Replace = “Glu”
<220> FEATURE:
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<221> NAME/KEY: VARIANT
<222> LOCATION: (7)..(7)
<223> OTHER INFORMATION: /Replace = “Asn” or “Glu”
<400> SEQUENCE: 39

Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe

1

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

<400>

Glu Ser His Pro Leu His Leu His Gly

1

5

SEQ ID NO 40

10

LENGTH: 23

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Consensus sequence
FEATURE:

NAME/KEY: VARIANT

LOCATION: (5)..(5)

OTHER INFORMATION: /Replace
FEATURE:

NAME/KEY: VARIANT

LOCATION: (7)..(7)

OTHER INFORMATION: /Replace
FEATURE:

NAME/KEY: VARIANT

LOCATION: (10)..(10)

OTHER INFORMATION: /Replace
FEATURE:

NAME/KEY: VARIANT

LOCATION: (11)..(11)

OTHER INFORMATION: /Replace
FEATURE:

NAME/KEY: VARIANT

LOCATION: (12)..(12)

OTHER INFORMATION: /Replace
FEATURE:

NAME/KEY: VARIANT

LOCATION: (13)..(13)

OTHER INFORMATION: /Replace
FEATURE:

NAME/KEY: VARIANT

LOCATION: (15)..(15)

OTHER INFORMATION: /Replace
FEATURE:

NAME/KEY: VARIANT

LOCATION: (17)..(17)

OTHER INFORMATION: /Replace
FEATURE:

NAME/KEY: VARIANT

LOCATION: (19)..(19)

OTHER INFORMATION: /Replace
FEATURE:

NAME/KEY: VARIANT

LOCATION: (22)..(22)

OTHER INFORMATION: /Replace
FEATURE:

NAME/KEY: VARIANT

LOCATION: (23)..(23)

OTHER INFORMATION: /Replace

SEQUENCE: 40

5

Gln Gly Phe Gly Asn Phe Asp

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

20

SEQ ID NO 41

LENGTH: 7

TYPE: PRT

ORGANISM: Artificial
FEATURE:

“Phe”

“Met”

“Tyr”

“Asp”

“Tyr”

“Tyr”

wIle”

“Thr” or “Glu

"yal® or “Thr"

o Tyr®

"Agn™

Phe Asn Phe Phe Val Val Gly
10 15

OTHER INFORMATION: Consensus sequence
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<220> FEATURE:

<221> NAME/KEY: VARIANT

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

<223> OTHER INFORMATION: /Replace =
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: /Replace =
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (7)..(7)

<223> OTHER INFORMATION: /Replace =
<400> SEQUENCE: 41

Ala Asp Asn Pro Gly

1

5

<210> SEQ ID NO 42

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ala Ile Ser

1

Ala

Thr

Cys

Lys

65

Arg

Gln

Gly

Tyr

145

Pro

Ala

Pro

Tyr

Lys

225

Phe

Val

Gln

Arg

Ala

Ile

Ala

Thr

Thr

Thr

130

Gly

Ala

Asp

Asn

Asn

210

Thr

Phe

Tyr

Leu

His

35

Ser

Val

Gln

Gly

Gly

115

Leu

Pro

Pro

Thr

Val

195

Cys

Tyr

Ser

Val

Met

20

Tyr

Lys

Ala

His

Trp

100

Gln

Trp

Leu

Tyr

Glu

180

Ser

Ser

Met

Val

Lys
260

587

Zea
42

Ser

Leu

Asp

Ser

Arg

Asn

85

Ala

Ser

Trp

Val

Lys

165

Val

Asp

Ala

Leu

Ala

245

Pro

Val Trp

mays

Ala Leu Pro Cys
Leu Ala Ser Val
25

Phe Asn Val Thr
40

Ile Ile Thr Val

Glu Gly Asp Arg

70

Ile Ser Leu His

Asp Gly Pro Ala
105

Tyr Val Tyr Asn
120

His Ala His Ile
135

Ile Leu Pro Lys
150

Glu Val Pro Val
Val Ile Lys Gln
185

Ala His Thr Ile
200

Lys Asp Thr Tyr
215

Arg Leu Ile Asn
230

Asn His Ser Leu

Phe Thr Val Asp
265

nyal®

no amino acid present

no amino acid present

Ser

10

Val

Met

Asn

Leu

Trp

90

Tyr

Tyr

Ser

Leu

Ile

170

Ala

Asn

Lys

Ala

Thr

250

Thr

Ser

Val

Ala

Gly

Val

75

His

Ile

Thr

Trp

Gly

155

Phe

Leu

Gly

Leu

Ala

235

Val

Leu

Leu

Gln

Asn

Gln

60

Ile

Gly

Thr

Val

Leu

140

Val

Gly

Gln

Leu

Lys

220

Leu

Val

Leu

Leu

Val

Val

45

Phe

Arg

Ile

Gln

Val

125

Arg

Pro

Glu

Leu

Pro

205

Val

Asn

Glu

Ile

Met

Gln

30

Thr

Pro

Val

Arg

Cys

110

Gly

Ala

Tyr

Trp

Gly

190

Gly

Lys

Asp

Val

Ala
270

Ala

15

Gly

Arg

Gly

Thr

Gln

95

Pro

Gln

Thr

Pro

Trp

175

Ala

Pro

Pro

Glu

Asp

255

Pro

Ala

Ile

Leu

Pro

Asn

80

Leu

Ile

Arg

Val

Phe

160

Leu

Gly

Leu

Gly

Leu

240

Ala

Gly
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Gln Thr Thr Asn Val Leu Leu Ala Ala Lys Pro Ser Tyr Pro Gly Ala
275 280 285

Asn Tyr Tyr Met Ser Ala Ala Pro Tyr Ser Thr Ala Arg Pro Ala Thr
290 295 300

Phe Asp Asn Thr Thr Val Ala Gly Ile Leu Glu Tyr Glu Leu Tyr Pro
305 310 315 320

Asp Ala Pro Arg Pro Ser Ala Ser Ala Gly Ser Phe Asn Glu Ala Leu
325 330 335

Pro Leu Tyr Arg Pro Thr Leu Pro Gln Leu Asn Asp Thr Ser Phe Val
340 345 350

Gly Asn Phe Thr Ala Lys Leu Arg Ser Leu Ala Thr Pro Arg Tyr Pro
355 360 365

Ala Ala Val Pro Arg Thr Val Asp Arg Arg Phe Phe Phe Ala Val Gly
370 375 380

Leu Gly Thr His Pro Cys Pro Ala Asn Ala Thr Cys Gln Gly Pro Thr
385 390 395 400

Asn Thr Thr Gln Phe Ala Ala Ser Val Asn Asn Val Ser Phe Val Leu
405 410 415

Pro Thr Lys Ala Leu Leu His Ser His Phe Thr Gly Leu Ser Ser Gly
420 425 430

Val Tyr Ser Pro Asp Phe Pro Val Ala Pro Leu Ala Pro Phe Asn Tyr
435 440 445

Thr Gly Thr Pro Pro Asn Asn Thr Asn Val Ala Ser Gly Thr Lys Leu
450 455 460

Met Val Val Pro Tyr Gly Ala Asn Val Glu Leu Val Met Gln Gly Thr
465 470 475 480

Ser Ile Leu Gly Val Glu Ser His Pro Leu His Leu His Gly Phe Asn
485 490 495

Phe Phe Val Val Gly Gln Gly Tyr Gly Asn Tyr Asp Pro Val Asn Asp
500 505 510

Pro Ser Lys Phe Asn Leu Val Asp Pro Val Glu Arg Asn Thr Val Gly
515 520 525

Val Pro Ala Gly Gly Trp Val Ala Ile Arg Phe Leu Ala Asp Asn Pro
530 535 540

Gly Val Trp Phe Met His Cys His Leu Glu Ala His Thr Thr Trp Gly
545 550 555 560

Leu Arg Met Ala Trp Leu Val Leu Asp Gly Ser Leu Pro His Gln Lys
565 570 575

Leu Leu Pro Pro Pro Ser Asp Leu Pro Lys Cys
580 585

<210> SEQ ID NO 43

<211> LENGTH: 582

<212> TYPE: PRT

<213> ORGANISM: Zea mays

<400> SEQUENCE: 43

Met Ala Thr Pro Tyr Arg Leu Pro Cys Cys Cys Tyr Ala Leu Val Thr
1 5 10 15

Val Leu Val Leu Phe Phe Ser Val Asp Ala Thr Glu Gly Ala Ile Arg
20 25 30

Glu Tyr Gln Phe Asp Val Gln Met Thr Asn Val Thr Arg Leu Cys Ser
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35 40 45

Ser Lys Ser Ile Val Thr Val Asn Gly Gln Phe Pro Gly Pro Thr Val
50 55 60

Phe Ala Arg Glu Gly Asp Phe Val Val Ile Arg Val Val Asn His Val
65 70 75 80

Pro Tyr Asn Met Ser Ile His Trp His Gly Ile Arg Gln Leu Arg Ser
85 90 95

Gly Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Ser
100 105 110

Gly Gln Ser Tyr Val Tyr Lys Phe Thr Ile Thr Gly Gln Arg Gly Thr
115 120 125

Leu Trp Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val Tyr Gly
130 135 140

Pro Ile Val Ile Leu Pro Lys Pro Gly Val Pro Tyr Pro Phe Pro Ala
145 150 155 160

Pro Tyr Asp Glu Val Pro Val Leu Phe Gly Glu Trp Trp Thr Ala Asp
165 170 175

Thr Glu Ala Val Ile Ser Gln Ala Leu Gln Thr Gly Gly Gly Pro Asn
180 185 190

Val Ser Asp Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn
195 200 205

Cys Ser Ala Lys Asp Thr Phe Lys Leu Lys Val Lys Pro Gly Lys Thr
210 215 220

Tyr Met Leu Arg Ile Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe
225 230 235 240

Ser Ile Ala Gly His Pro Leu Thr Val Val Asp Val Asp Ala Val Tyr
245 250 255

Ile Lys Pro Ile Thr Val Glu Thr Ile Ile Ile Thr Pro Gly Gln Thr
260 265 270

Thr Asn Val Leu Leu Thr Thr Lys Pro Ser Tyr Pro Gly Ala Thr Tyr
275 280 285

Tyr Met Leu Ala Ala Pro Tyr Ser Thr Ala Arg Pro Gly Thr Phe Asp
290 295 300

Asn Thr Thr Val Ala Gly Ile Leu Glu Tyr Glu Asp Pro Thr Ser Ser
305 310 315 320

Pro Pro Pro His Ala Ala Phe Asp Lys Asn Leu Pro Ala Leu Lys Pro
325 330 335

Thr Leu Pro Gln Ile Asn Asp Thr Ser Phe Val Ala Asn Tyr Thr Ala
340 345 350

Arg Leu Arg Ser Leu Ala Thr Ala Glu Tyr Pro Ala Asp Val Pro Arg
355 360 365

Glu Val His Arg Arg Phe Phe Phe Thr Val Gly Leu Gly Thr His Pro
370 375 380

Cys Ala Val Asn Gly Thr Cys Gln Gly Pro Thr Asn Ser Ser Arg Phe
385 390 395 400

Ala Ala Ser Val Asn Asn Val Ser Phe Val Leu Pro Thr Thr Ala Leu
405 410 415

Leu Gln Ser His Phe Ala Gly Lys Ser Arg Gly Val Tyr Ser Ser Asn
420 425 430

Phe Pro Ala Ala Pro Leu Val Pro Phe Asn Tyr Thr Gly Thr Pro Pro
435 440 445
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Asn Asn Thr Asn Val Ser Asn Gly Thr Lys Leu Val Val Leu Pro Tyr
450 455 460

Gly Thr Ser Val Glu Leu Val Met Gln Gly Thr Ser Ile Leu Gly Ala
465 470 475 480

Glu Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly
485 490 495

Gln Gly Phe Gly Asn Phe Asp Pro Ala Lys Asp Pro Ala Lys Tyr Asn
500 505 510

Leu Val Asp Pro Val Glu Arg Asn Thr Val Gly Val Pro Ala Ala Gly
515 520 525

Trp Val Ala Ile Arg Phe Arg Ala Asp Asn Pro Gly Val Trp Phe Met
530 535 540

His Cys His Leu Glu Val His Val Ser Trp Gly Leu Lys Met Ala Trp
545 550 555 560

Leu Val Leu Asp Gly Asp Arg Pro Asn Glu Lys Leu Leu Pro Pro Pro
565 570 575

Ser Asp Leu Pro Lys Cys
580

<210> SEQ ID NO 44
<211> LENGTH: 584

<212> TYPE: PRT

<213> ORGANISM: Zea mays

<400> SEQUENCE: 44

Met Ala Ile Ser Ser Ala Leu Pro Cys Ser Ser Leu Leu Met Ala Ala
1 5 10 15

Ala Gln Leu Lys Leu Leu Ala Ser Val Val Val Gln Val Gln Gly Ile
20 25 30

Thr Arg His Tyr Asp Phe Asn Val Thr Met Ala Asn Val Thr Arg Leu
35 40 45

Cys Ala Thr Lys Ser Ile Val Thr Val Asn Gly Gln Phe Pro Gly Pro
50 55 60

Lys Ile Val Ala Arg Glu Gly Asp Arg Leu Ile Ile Arg Val Thr Asn
65 70 75 80

Gln Ala Gln His Asn Ile Ser Leu His Trp His Gly Ile Arg Gln Leu
85 90 95

Arg Thr Gly Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile
100 105 110

Gln Thr Gly Gln Ser Tyr Val Tyr Asn Tyr Thr Val Ala Gly Gln Arg
115 120 125

Gly Thr Leu Trp Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val
130 135 140

Tyr Gly Pro Leu Val Val Leu Pro Arg Pro Gly Val Pro Tyr Pro Phe
145 150 155 160

Pro Ala Pro Tyr Lys Glu Val Pro Val Ile Phe Gly Glu Trp Trp Leu
165 170 175

Ala Asp Thr Glu Val Val Val Glu Gln Ala Leu Gln Leu Gly Ala Gly
180 185 190

Pro Asn Val Ser Asp Ala His Thr Ile Asn Gly Leu Pro Gly Pro Leu
195 200 205

Tyr Asn Cys Ser Ala Lys Asp Thr Tyr Lys Leu Lys Val Lys Pro Gly
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210 215 220

Lys Thr Tyr Met Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu
225 230 235 240

Phe Phe Ser Val Ala Asn His Ser Leu Thr Val Val Glu Val Asp Ala
245 250 255

Val Tyr Val Lys Pro Phe Thr Val Asp Thr Leu Pro Ile Ala Pro Gly
260 265 270

Gln Thr Thr Asn Val Leu Leu Ala Ala Lys Pro Phe Tyr Pro Gly Ala
275 280 285

Asn Tyr Tyr Met Ser Ala Lys Pro Tyr Ser Thr Ala Arg Pro Ala Thr
290 295 300

Phe Asp Asn Thr Thr Val Ala Gly Ile Leu Glu Tyr Glu Tyr Pro Asp
305 310 315 320

Ala Pro Ser Ser Ser Ala Ala Ser Phe Asp Lys Ala Leu Pro Leu His
325 330 335

Arg Pro Thr Leu Pro Gln Leu Asn Asp Thr Ser Phe Val Gly Asn Phe
340 345 350

Thr Ala Lys Leu Arg Ser Leu Ala Thr Pro Gln Tyr Pro Ala Ala Val
355 360 365

Pro Arg Thr Val Asp Arg Ala Phe Phe Phe Thr Val Gly Leu Gly Thr
370 375 380

His Pro Cys Pro Gly Asn Ala Thr Cys Leu Gly Pro Thr Asn Thr Thr
385 390 395 400

Gln Phe Ala Ala Ala Val Asn Asn Val Ser Phe Val Leu Pro Thr Arg
405 410 415

Ala Leu Leu His Ser His Phe Ala Gly Leu Ser Ser Gly Val Tyr Ser
420 425 430

Ser Asp Phe Pro Val Ala Pro Leu Thr Pro Phe Asn Tyr Thr Gly Thr
435 440 445

Pro Pro Asn Asn Thr Asn Val Ala Ser Gly Thr Lys Leu Met Val Val
450 455 460

Pro Tyr Gly Ala Asn Val Glu Leu Val Leu Gln Gly Thr Ser Ile Leu
465 470 475 480

Gly Val Glu Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val
485 490 495

Val Gly Gln Gly Tyr Gly Asn Tyr Asp Pro Val Asn Asp Pro Pro Lys
500 505 510

Phe Asn Leu Val Asp Pro Val Glu Arg Asn Thr Val Gly Val Pro Ala
515 520 525

Gly Gly Trp Val Ala Ile Arg Phe Leu Ala Asp Asn Pro Gly Val Trp
530 535 540

Phe Met His Cys His Leu Glu Val His Thr Thr Trp Gly Leu Arg Met
545 550 555 560

Ala Trp Leu Val Leu Asp Gly Ser Leu Pro His Gln Lys Leu Leu Pro
565 570 575

Pro Pro Ser Asp Leu Pro Lys Cys
580

<210> SEQ ID NO 45

<211> LENGTH: 576

<212> TYPE: PRT

<213> ORGANISM: Zea mays
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<400> SEQUENCE: 45

Met Gly Ala Ala Pro Pro Ser Ser Trp Leu Ala Phe Ile Leu Phe Phe
1 5 10 15

Gly Thr Leu Val Ala Leu Pro Gln Ser Ser His Gly Gly Gly Thr Thr
20 25 30

Arg His Tyr Thr Phe Asn Val Thr Met Lys Lys Val Thr Arg Leu Cys
35 40 45

Thr Thr Arg Ala Ile Pro Thr Val Asn Gly Gln Phe Pro Gly Pro Lys
50 55 60

Ile Val Thr Arg Glu Gly Asp Arg Val Val Val Lys Val Leu Asn Asn
65 70 75 80

Val Lys Asp Asn Val Thr Ile His Trp His Gly Val Arg Gln Leu Arg
85 90 95

Thr Gly Trp Ser Asp Gly Pro Ala Tyr Val Thr Gln Cys Pro Ile Gln
100 105 110

Thr Gly Gln Ser Phe Val Tyr Asn Phe Thr Ile Thr Gly Gln Arg Gly
115 120 125

Thr Leu Phe Trp His Ala His Val Ser Trp Met Arg Ala Thr Leu Tyr
130 135 140

Gly Ala Ile Val Ile Leu Pro Lys Arg Gly Val Pro Tyr Pro Leu Pro
145 150 155 160

Val Lys Pro Tyr Lys Asp Val Pro Val Ile Phe Gly Glu Trp Phe Asn
165 170 175

Ala Asp Pro Glu Thr Ile Val Ala Gln Ala Leu Gln Thr Gly Ala Gly
180 185 190

Pro Asn Val Ser Asp Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu
195 200 205

Tyr Asn Cys Ser Ser Lys Asp Thr Phe Lys Leu Lys Val Leu Pro Gly
210 215 220

Lys Trp Tyr Leu Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu
225 230 235 240

Phe Phe Ser Ile Ala Asn His Thr Leu Thr Val Val Asp Val Asp Ala
245 250 255

Ala Tyr Val Lys Pro Phe Arg Thr Asp Ile Val Leu Ile Thr Pro Gly
260 265 270

Gln Thr Thr Asn Val Leu Leu Arg Ala Glu Pro Asp Ala Gly Cys Pro
275 280 285

Ala Ala Thr His Leu Met Leu Ala Arg Pro Tyr Gly Thr Gly Gln Pro
290 295 300

Gly Thr Phe Asp Asn Thr Thr Val Ala Ala Val Leu Glu Tyr Ala Pro
305 310 315 320

Pro Gly His Ile Arg Ser Leu Pro Leu Phe Arg Pro Ser Leu Pro Ala
325 330 335

Leu Asn Asp Thr Ala Phe Ala Ala Asn Tyr Ser Ala Arg Leu Arg Ser
340 345 350

Leu Ala Thr Pro Asp Tyr Pro Ala Asn Val Pro Arg Ala Val Asp Arg
355 360 365

Ser Phe Phe Phe Ala Val Gly Leu Gly Thr Asn Pro Cys Pro Val Asn
370 375 380

Gln Thr Cys Gln Gly Pro Asn Gly Thr Met Phe Thr Ala Ser Met Asn
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385 390 395 400

Asn Val Ser Phe Asn Met Pro Thr Thr Ala Leu Leu Gln Ala His Tyr
405 410 415

Gly Ser Val Ala Gly Val Tyr Thr Pro Asp Phe Pro Val Ala Pro Leu
420 425 430

Glu Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr Asn Val Ser
435 440 445

His Gly Thr Lys Val Val Val Leu Asp Tyr Asn Thr Ser Val Glu Val
450 455 460

Val Leu Gln Ala Thr Ser Ile Leu Gly Ala Glu Ser His Pro Leu His
465 470 475 480

Leu His Gly Phe Asp Phe Phe Val Val Gly Gln Gly Phe Gly Asn Tyr
485 490 495

Asp Ser Ser Lys Asp Pro Pro Lys Phe Asn Leu Val Asp Pro Val Gln
500 505 510

Arg Asn Thr Val Gly Val Pro Ala Gly Gly Trp Val Ala Ile Arg Phe
515 520 525

Phe Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu Val
530 535 540

His Thr Ser Trp Gly Leu Lys Met Ala Trp Val Val Asn Asp Gly Pro
545 550 555 560

Leu Pro Glu Gln Lys Leu Met Pro Pro Pro Ala Asp Leu Pro Lys Cys
565 570 575

<210> SEQ ID NO 46
<211> LENGTH: 588

<212> TYPE: PRT

<213> ORGANISM: Zea mays

<400> SEQUENCE: 46

Met Gly Ala Arg Arg Gly Leu Arg Arg Gly Gln Ala Ala Ala Ala Ala
1 5 10 15

Phe Ser Ala Cys Pro Phe Leu Ala Leu Ala Val Val Leu Leu Ala Leu
20 25 30

Pro Glu Leu Ala Ala Gly Asp Thr His Tyr Tyr Thr Phe Asn Val Gln
35 40 45

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

Asn Gly Glu Phe Pro Gly Pro Lys Leu Val Val Arg Glu Gly Asp Arg
65 70 75 80

Leu Val Val Lys Val His Asn His Ile Asn Tyr Asn Val Ser Phe His
85 90 95

Trp His Gly Val Arg Gln Leu Arg Asn Gly Trp Ala Asp Gly Pro Ser
100 105 110

Tyr Ile Thr Gln Cys Pro Ile Gln Gly Gly Gln Ser Tyr Val Tyr Asp
115 120 125

Phe Thr Val Thr Gly Gln Arg Gly Thr Leu Trp Trp His Ala His Phe
130 135 140

Ser Trp Leu Arg Val His Leu Tyr Gly Pro Leu Val Ile Leu Pro Lys
145 150 155 160

Arg Gly Glu Gly Tyr Pro Phe Pro Arg Pro Tyr Lys Glu Val Pro Ile
165 170 175
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Leu Phe Gly Glu Trp Phe Asn Ala Asp Thr Glu Ala Val Ile Asn Gln
180 185 190

Ala Leu Gln Thr Gly Ala Gly Pro Asn Val Ser Asp Ala Tyr Thr Phe
195 200 205

Asn Gly Leu Pro Gly Pro Thr Tyr Asn Cys Ser Ser Lys Asp Thr Tyr
210 215 220

Lys Leu Lys Val Lys Ala Arg Glu Gly Arg Thr Cys Ser Arg Leu His
225 230 235 240

Gln Leu Arg Pro Gln Thr Asn Glu Leu Phe Phe Gly Ile Ala Asn His
245 250 255

Thr Leu Thr Val Val Glu Ala Asp Ala Ser Tyr Val Lys Pro Phe Thr
260 265 270

Val Ser Thr Leu Val Ile Ser Pro Gly Gln Thr Met Asn Val Leu Leu
275 280 285

Thr Thr Ala Pro Ser Pro Ala Ser Pro Ala Tyr Ala Met Ala Ile Ala
290 295 300

Pro Tyr Thr Asn Thr Gln Gly Thr Phe Asp Asn Thr Thr Ala Ala Ala
305 310 315 320

Val Leu Glu Tyr Ala Pro Thr Pro Pro Pro Val Ala Thr Arg Asn Asn
325 330 335

Thr Leu Pro Pro Leu Pro Ala Leu Pro Leu Tyr Asn Asp Thr Gly Ala
340 345 350

Val Ser Asn Phe Ser Arg Asn Phe Arg Ser Leu Asn Ser Ala Arg Tyr
355 360 365

Pro Ala Arg Val Pro Ala Ala Val Asp Arg His Leu Leu Phe Thr Val
370 375 380

Gly Leu Gly Thr Asp Pro Cys Pro Tyr Thr Asn Gln Thr Cys Gln Gly
385 390 395 400

Pro Asn Gly Thr Lys Phe Ala Ala Ser Val Asn Asn Asn Ser Phe Phe
405 410 415

Arg Pro Arg Thr Ala Leu Leu Glu Ala His Tyr Arg Arg Arg Tyr Ala
420 425 430

Gly Val Leu Leu Gly Asp Phe Pro Thr Ala Pro Pro His Pro Phe Asn
435 440 445

Tyr Thr Gly Thr Pro Pro Asn Asn Thr Phe Val Gln His Gly Thr Arg
450 455 460

Val Val Pro Leu Arg Phe Asn Ala Ser Val Glu Leu Val Leu Gln Gly
465 470 475 480

Thr Ser Ile Gln Gly Ala Glu Ser His Pro Leu His Leu His Gly Tyr
485 490 495

Asn Phe Phe Val Val Gly Gln Gly Phe Gly Asn Phe Asp Pro Val Asn
500 505 510

Asp Pro Pro Gly Tyr Asn Leu Ala Asp Pro Val Glu Arg Asn Thr Ile
515 520 525

Ser Val Pro Thr Ala Gly Trp Val Ala Val Arg Phe Leu Ala Asp Asn
530 535 540

Pro Gly Val Trp Leu Met His Cys His Phe Asp Val His Leu Ser Trp
545 550 555 560

Gly Leu Ser Met Ala Trp Leu Val Asn Asp Gly Pro Leu Pro Asn Glu
565 570 575

Lys Met Leu Pro Pro Pro Ser Asp Leu Pro Lys Cys
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580

<210> SEQ ID NO 47

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ala Val Gly

1

Leu

Ala

Arg

Gly

65

Gln

Pro

Gln

Thr

145

Pro

Phe

Gly

Pro

Arg

225

Asp

Ala

Ser

Ala

Val

305

Pro

Pro

Thr

Arg

Leu

50

Pro

Asn

Leu

Ile

Arg

130

Leu

Phe

Asn

Ala

Thr

210

Pro

Glu

Asp

Pro

Pro

290

Gly

His

Arg

Val

Thr

35

Cys

Arg

Asn

Arg

Arg

115

Gly

Tyr

Pro

Ala

Pro

195

Tyr

Gly

Leu

Ala

Gly

275

Ser

Thr

Gln

Tyr

Ala

Arg

Val

Leu

Ile

Ser

100

Pro

Thr

Gly

Lys

Asp

180

Asn

Asn

Arg

Phe

Ser

260

Gln

Ser

Phe

Ser

Asn
340

582

Zea
47

Arg

Leu

Arg

Thr

Val

Asn

85

Gly

Gly

Leu

Pro

Pro

165

Pro

Val

Cys

Thr

Phe

245

Tyr

Thr

Ala

Asp

Ala

325

Asp

mays

Arg Leu

Val Val

Tyr Thr

Lys Ser
55

Val Arg
70

Ser Asn

Trp Ala

Gln Ser

Trp Trp

135

Leu Val
150

Asp Arg

Glu Ala

Ser Asp

Ser Ser
215

Tyr Leu
230

Ala Val

Val Lys

Met Asp

Phe Ala

295

Asn Thr
310

Ala Ala

Thr Ala

585

Ser Pro
Leu Thr
25

Phe Asn
40

Val Pro

Glu Gly

Val Thr

Asp Gly
105

Tyr Ala
120

His Ala

Ile Leu

Gln Val

Val Ile

185

Ala Tyr
200

Gly Asp

Leu Arg

Ala Asn

Pro Phe

265

Val Leu

280

Ile Ala

Thr Ala

Leu Arg

Ala Val
345

Ala

10

Ala

Val

Thr

Asp

Phe

90

Pro

Tyr

His

Pro

Thr

170

Lys

Thr

Asp

Leu

His

250

Ala

Leu

Val

Val

Ser

330

Ala

Cys

Leu

Thr

Val

Arg

75

His

Ser

Asp

Phe

Pro

155

Leu

Gln

Phe

Thr

Val

235

Thr

Ala

Thr

Ala

Ala

315

Leu

Asn

Leu

Pro

Met

Asn

60

Leu

Trp

Tyr

Phe

Ser

140

Arg

Met

Ala

Asn

Phe

220

Asn

Leu

Ala

Ala

Pro

300

Val

Pro

Phe

Leu

Glu

Ala

45

Gly

Val

His

Ile

Arg

125

Trp

Gly

Leu

Leu

Gly

205

Arg

Ala

Thr

Thr

Ser

285

Tyr

Val

Leu

Ser

Leu

Leu

30

Thr

Gln

Val

Gly

Thr

110

Ile

Leu

Val

Gly

Gln

190

Leu

Leu

Ala

Val

Leu

270

Ala

Thr

Glu

Pro

Ala
350

Leu

15

Ala

Val

Phe

Gln

Val

Gln

Val

Arg

Pro

Glu

175

Thr

Pro

Arg

Leu

Val

255

Val

Ser

Asn

Tyr

Ala

335

Met

Arg

Ala

Thr

Pro

Val

80

Arg

Cys

Gly

Ala

Tyr

160

Trp

Gly

Gly

Val

Asn

240

Gln

Ile

Ala

Thr

Gly

320

Leu

Phe



US 2012/0192312 Al Jul. 26, 2012
44

-continued

Arg Ser Leu Ala Ser Ala Arg Tyr Pro Ala Arg Val Pro Arg Thr Val
355 360 365

Asp Arg Arg Phe Phe Phe Thr Val Gly Leu Gly Ala Asp Pro Cys Arg
370 375 380

Ser Arg Val Asn Gly Thr Cys Gln Gly Pro Asn Gly Thr Arg Phe Ala
385 390 395 400

Ala Ser Met Asn Asn Val Ser Phe Ala Met Pro Arg Thr Thr Ser Leu
405 410 415

Leu Gln Ala His Tyr Gln Arg Arg Tyr Ser Gly Val Leu Ala Ala Asn
420 425 430

Phe Pro Ala Val Pro Pro Thr Arg Phe Asp Tyr Thr Gly Ala Pro Pro
435 440 445

Asn Asn Thr Phe Val Thr His Gly Thr Arg Val Val Pro Leu Ser Phe
450 455 460

Asn Thr Thr Val Glu Val Val Leu Gln Asp Thr Ser Val Leu Gly Ala
465 470 475 480

Glu Ser His Pro Leu His Leu His Gly Tyr Asp Phe Phe Val Val Gly
485 490 495

Thr Gly Phe Gly Asn Tyr Asp Ala Thr Asn Asp Thr Ala Arg Tyr Asn
500 505 510

Leu Val Asp Pro Val Gln Arg Asn Thr Val Ser Val Pro Thr Ala Gly
515 520 525

Trp Val Ala Ile Arg Phe Val Ala Asp Asn Pro Gly Val Trp Ile Met
530 535 540

His Cys His Leu Asp Val His Leu Thr Trp Gly Leu Ala Met Ala Trp
545 550 555 560

Leu Val Asn Asp Gly Pro Leu Pro Asn Gln Lys Leu Pro Pro Pro Pro
565 570 575

Ser Asp Ile Pro Arg Cys
580

<210> SEQ ID NO 48

<211> LENGTH: 572

<212> TYPE: PRT

<213> ORGANISM: Brachypodium distachyon

<400> SEQUENCE: 48

Met Gly Ala Lys Cys Leu Ser Leu Leu Val Phe Leu Gly Thr Ser Leu
1 5 10 15

Leu Leu Pro Gln Leu Leu Leu Ala Ala Met Thr Arg Tyr Tyr Thr Phe
20 25 30

Asn Val Thr Met Lys Lys Val Thr Arg Leu Cys Asn Thr Arg Ala Ile
35 40 45

Pro Thr Val Asn Gly Lys Phe Pro Gly Pro Lys Ile Val Thr Arg Glu
50 55 60

Gly Asp Arg Val Val Val Lys Val Val Asn Asn Val Lys His Asn Val
65 70 75 80

Thr Ile His Trp His Gly Val Arg Gln Leu Arg Thr Gly Trp Ser Asp
85 90 95

Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Thr Gly Gln Ser Tyr
100 105 110

Val Tyr Asn Phe Thr Val Thr Gly Gln Arg Gly Thr Leu Phe Trp His
115 120 125
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Ala His Val Ser Trp Met Arg Ala Thr Leu Tyr Gly Pro Ile Val Ile
130 135 140

Leu Pro Lys Leu Gly Val Pro Tyr Pro Phe Pro Lys Pro Phe Lys Asp
145 150 155 160

Val Pro Ile Met Phe Gly Glu Trp Phe Asn Val Asp Pro Glu Ala Ile
165 170 175

Ile Ala Gln Ala Leu Gln Thr Gly Gly Gly Pro Asn Val Ser Asp Ala
180 185 190

Tyr Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser Ser Arg
195 200 205

Asp Thr Phe Lys Leu Lys Val Gln Pro Gly Lys Trp Tyr Leu Leu Arg
210 215 220

Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile Ala Asn
225 230 235 240

His Thr Leu Thr Ile Val Asp Val Asp Ala Ser Tyr Val Lys Pro Phe
245 250 255

Asp Thr Asp Val Val Leu Val Thr Pro Gly Gln Thr Thr Asn Val Leu
260 265 270

Leu His Ala Lys Pro Asp Glu Gly Cys Gln Pro Ala Thr His Leu Met
275 280 285

Leu Ala Arg Pro Tyr Ala Thr Ser Arg Pro Gly Thr Tyr Asp Asn Thr
290 295 300

Thr Val Ala Ala Val Leu Glu Tyr Ser Pro Ser Gly Gln Ile Lys Ser
305 310 315 320

Arg Pro Leu Phe Arg Pro Thr Leu Pro Val Phe Asn Asp Thr Ser Phe
325 330 335

Ala Ala Asn Tyr Ser Ala Lys His Arg Ser Leu Ala Ser Ser Glu Tyr
340 345 350

Pro Ala Asn Val Pro Arg Arg Ile Asp Arg Pro Phe Phe Phe Ala Val
355 360 365

Gly Leu Gly Thr Thr Pro Cys Pro Thr His Gln Gly Cys Asn Gly Pro
370 375 380

Thr Asn Asp Thr Lys Phe Ser Ala Ser Met Asn Asn Val Ser Phe Asn
385 390 395 400

Met Pro Thr Thr Ala Leu Leu Lys Ala His Tyr Asp Gly Asn Thr Ala
405 410 415

Gly Val Tyr Thr Ala Asp Phe Pro Ala Met Pro Thr Gln Pro Phe Asn
420 425 430

Tyr Thr Gly Thr Pro Pro Asn Asn Thr Asn Val Ser Asn Gly Thr Lys
435 440 445

Val Ala Val Leu Pro Tyr Asn Ala Ser Val Glu Val Val Leu Gln Asp
450 455 460

Thr Ser Ile Gln Gly Ala Glu Ser His Pro Leu His Leu His Gly Phe
465 470 475 480

Asp Phe Phe Val Val Gly Gln Gly Val Gly Asn Tyr Asn Ala Ser Met
485 490 495

His Pro Ala Gly Phe Asn Leu Leu Asp Pro Val Gln Arg Asn Thr Val
500 505 510

Gly Val Pro Ala Gly Gly Trp Val Ala Ile Arg Phe Tyr Ala Asp Asn
515 520 525
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Pro Gly Val Trp Phe Met His Cys His Leu Glu Val His Thr Ser Trp
530 535 540

Gly Leu Lys Met Ala Trp Val Val Asn Asp Gly Pro Leu Pro Asp Gln
545 550 555 560

Lys Leu Met Pro Pro Pro Ser Asp Leu Pro Lys Cys
565 570

<210> SEQ ID NO 49

<211> LENGTH: 577

<212> TYPE: PRT

<213> ORGANISM: Brachypodium distachyon

<400> SEQUENCE: 49

Met Ala Met Ala Ile Ser Ser Gly Leu Pro Ala Cys Ser Val Val Met
1 5 10 15

Ala Thr Leu Met Val Leu Ile Ile Gln Ala Gln Gly Ile Thr Arg His
20 25 30

Tyr Asp Phe Asp Val Gln Met Ala Lys Val Thr Arg Leu Cys Gly Ser
35 40 45

Lys Ser Ile Val Thr Val Asn Gly Gln Phe Pro Gly Pro Glu Leu Val
50 55 60

Ala Arg Glu Gly Asp Arg Val His Val Arg Val Thr Asn His Val Ser
65 70 75 80

His Asn Met Ser Leu His Trp His Gly Ile Arg Gln Met Gln Thr Gly
85 90 95

Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Met Gly
100 105 110

Gln Thr Tyr Val Tyr Lys Phe Thr Ile Thr Gly Gln Arg Gly Thr Leu
115 120 125

Trp Trp His Ala His Ile Ser Trp His Arg Ala Thr Val Tyr Gly Ala
130 135 140

Ile Val Ile Leu Pro Lys Leu Gly Val Pro Tyr Pro Phe Ala Ala Pro
145 150 155 160

His Lys Glu Val Pro Val Ile Phe Gly Glu Trp Trp Ala Ala Asp Thr
165 170 175

Glu Val Val Met Ser Gln Ala Leu Lys Val Gly Gly Ala Pro Asn Ile
180 185 190

Ser Asp Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys
195 200 205

Ser Ala Gln Asp Thr Phe Lys Leu Lys Val Thr Pro Gly Lys Thr Tyr
210 215 220

Leu Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser
225 230 235 240

Val Ala Asn His Thr Leu Thr Val Val Glu Val Asp Ala Val Tyr Val
245 250 255

Lys Pro Phe Thr Val Lys Thr Ile Val Ile Ser Pro Gly Gln Thr Thr
260 265 270

Asn Val Leu Leu Thr Ala Lys Pro Val Asn Pro Lys Ala Asn Phe Tyr
275 280 285

Met Ser Ala Ala Pro Tyr Ser Val Ile Arg Pro Gly Thr Phe Asp Asn
290 295 300

Thr Thr Val Ala Gly Ile Leu Glu Tyr His Glu Asp Pro Ser Ser Ser
305 310 315 320
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Ser Ser Phe Asp Lys Asn Leu Pro Leu Phe Lys Pro Met Leu Pro Arg
325 330 335

Phe Asn Asp Thr Lys Phe Val Thr Asn Phe Thr Thr Lys Leu Arg Ser
340 345 350

Leu Ala Thr Thr Lys Tyr Pro Ala Ala Val Pro Gln Thr Val Asp Lys
355 360 365

Arg Phe Phe Phe Thr Ile Gly Leu Gly Thr Leu Pro Cys Pro Lys Asn
370 375 380

Met Thr Cys Gln Gly Pro Asn Gly Thr Gln Phe Ala Ala Ala Val Asn
385 390 395 400

Asn Val Ser Leu Val Leu Pro Thr Lys Ala Leu Leu Gln Ser His Phe
405 410 415

Thr Gly Leu Thr Thr Gly Val Tyr Ala Ser Asp Phe Pro Ala Met Pro
420 425 430

Leu Ser Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr Asn Val
435 440 445

Ala Thr Gly Thr Lys Leu Leu Ala Leu Pro Phe Asn Thr Ser Val Glu
450 455 460

Leu Val Met Gln Asp Thr Ser Val Leu Gly Ile Glu Ser His Pro Leu
465 470 475 480

His Leu His Gly Phe Asn Tyr Phe Val Val Gly Gln Gly Phe Gly Asn
485 490 495

Tyr Asp Ser Ala Lys Asp Pro Ala Lys Phe Asn Leu Val Asp Pro Val
500 505 510

Glu Arg Asn Thr Val Gly Val Pro Ala Gly Gly Trp Val Ala Ile Arg
515 520 525

Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu
530 535 540

Val His Thr Thr Trp Gly Leu Arg Met Ala Trp Leu Val His Asp Gly
545 550 555 560

Ser Lys Pro Asn Gln Lys Leu Leu Pro Pro Pro Ser Asp Met Pro Lys
565 570 575

Cys

<210> SEQ ID NO 50

<211> LENGTH: 599

<212> TYPE: PRT

<213> ORGANISM: Brachypodium distachyon

<400> SEQUENCE: 50

Met Ala Met Ala Ile Pro Ser Gly Val Pro Ser Pro Cys Ser Leu Leu
1 5 10 15

Met Ala Ile Leu Val Leu Leu Ile Val Gln Val Gln Gly Ile Thr Arg
20 25 30

His Tyr Asp Phe Asn Val Gln Met Ala Asn Val Thr Arg Leu Cys Ala
35 40 45

Thr Lys Ser Ile Met Thr Val Asn Gly Glu Phe Pro Gly Pro Ala Leu
50 55 60

Val Ala Arg Glu Gly Asp Arg Val Leu Val Arg Val Thr Asn Gln Val
65 70 75 80

Ser His Asn Met Thr Leu His Trp His Gly Ile Arg Gln Leu Arg Ser
85 90 95
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Gly Trp Ala Asp Gly Pro Ala Tyr Val Ala Gln Cys Pro Ile Gln Ile
100 105 110

Gly Gln Ser Tyr Val Tyr Asn Phe Asn Ile Thr Gly Gln Arg Gly Thr
115 120 125

Leu Trp Trp His Ala His Ile Ser Trp Ile Arg Ala Thr Val Tyr Gly
130 135 140

Ala Ile Val Ile Leu Pro Glu Leu Gly Ile Pro Tyr Pro Leu Ala Ala
145 150 155 160

Pro His Glu Glu Val Pro Ile Leu Phe Gly Glu Trp Trp Lys Ala Asn
165 170 175

Thr Glu Ala Val Val Lys Gln Ala Leu Gln Thr Gly Gly Ala Pro Asn
180 185 190

Ile Ser Asp Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn
195 200 205

Cys Ser Ala Lys Gly Met Asn Glu Leu Val Leu Lys Val Glu Ala Gly
210 215 220

Lys Thr Tyr Leu Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu
225 230 235 240

Phe Phe Val Ile Ala Asn His Lys Leu Thr Val Val Glu Val Asp Ala
245 250 255

Val Cys Val Lys Pro Phe Thr Val Asn Thr Leu Val Ile Ser Pro Gly
260 265 270

Gln Thr Thr Asn Val Leu Leu Thr Ala Lys Pro Phe Asn Pro Lys Ala
275 280 285

Asn Phe Tyr Met Ser Ala Val Pro Tyr Ser Thr Ile Arg Pro Gly Thr
290 295 300

Phe Asp Asn Thr Thr Val Thr Gly Ile Leu Glu Tyr His Asn Pro Asn
305 310 315 320

Ser Gly Ser Ala Ser Ser Ser Phe Asp Lys Asp Leu Pro Leu Phe Lys
325 330 335

Pro Thr Met Pro Arg Phe Asn Asp Thr Gly Pro Val Thr Asn Phe Thr
340 345 350

Thr Lys Leu Arg Ser Leu Ala Thr Ala Thr Tyr Pro Val Ile Val Pro
355 360 365

Arg Ser Val Asp Lys Arg Phe Leu Phe Thr Ile Gly Pro Gly Thr Leu
370 375 380

Pro Cys Pro Val Asn Met Thr Cys Gln Gly Pro Thr Asn Val Thr Arg
385 390 395 400

Phe Ala Ala Ala Met Asn Asn Val Ser Leu Val Phe Pro Ser Thr Ala
405 410 415

Leu Leu Gln Ser His Tyr Thr Gly Met Gly Met Ser Lys Gly Val Tyr
420 425 430

Ala Ser Asn Phe Pro Thr Ala Pro Leu Thr Pro Phe Ser Tyr Thr Gly
435 440 445

Thr Pro Pro Asn Asn Ile Asn Val Ala Lys Gly Thr Arg Leu Leu Val
450 455 460

Leu Pro Phe Asn Thr Ser Val Glu Leu Val Met Gln Glu Thr Ser Ile
465 470 475 480

Leu Gly Val Glu Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe
485 490 495
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Val Val Gly Gln Gly Phe Gly Asn Tyr Asp Ala Val Asn Asp Leu Ala
500 505 510

Lys Phe Asn Leu Val Asp Pro Val Glu Arg Asn Thr Val Gly Val Pro
515 520 525

Ala Ser Gly Trp Val Ala Ile Arg Phe Leu Ala Asp Asn Pro Gly Val
530 535 540

Trp Phe Met His Cys His Leu Glu Val His Thr Thr Trp Gly Leu Arg
545 550 555 560

Met Ala Trp Leu Val Leu Asp Gly Ser Leu Ala Asn Gln Lys Leu Asn
565 570 575

Arg His Leu Ile Phe Pro Asn Ala Ser Arg His Thr Leu Pro Glu Phe
580 585 590

Val Leu Pro Arg Leu Ile Gly
595

<210> SEQ ID NO 51

<211> LENGTH: 581

<212> TYPE: PRT

<213> ORGANISM: Brachypodium distachyon

<400> SEQUENCE: 51

Met Ala Ala Ser Pro Gly Leu Pro Ala Pro Trp Ser Leu Phe Met Ala
1 5 10 15

Thr Leu Val Leu Leu Ile Val Gln Ala Gln Gly Ile Thr Arg His Phe
20 25 30

Asp Phe Asn Val Gln Met Ala Asn Val Thr Arg Leu Cys Ala Thr Lys
35 40 45

Ser Ile Val Thr Val Asn Gly Glu Phe Pro Gly Pro Ala Leu Val Ala
50 55 60

Arg Glu Gly Asp Arg Val Leu Val Arg Val Thr Asn Gln Val Ser His
65 70 75 80

Asn Met Thr Leu His Trp His Gly Ile Arg Gln Leu Arg Ser Gly Trp
85 90 95

Ala Asp Gly Pro Ala Tyr Val Ala Gln Cys Pro Ile Gln Thr Gly Gln
100 105 110

Ser Tyr Val Tyr Asn Phe Thr Ile Thr Gly Gln Arg Gly Thr Leu Trp
115 120 125

Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val Tyr Gly Ala Ile
130 135 140

Val Ile Leu Pro Glu Phe Gly Val Pro Tyr Pro Phe Ala Ala Pro His
145 150 155 160

Glu Glu Val Pro Ile Leu Phe Gly Glu Trp Trp Lys Ala Asp Thr Glu
165 170 175

Ala Val Val Lys Gln Ala Leu Gln Thr Gly Gly Ala Pro Asn Ile Ser
180 185 190

Asp Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser
195 200 205

Ala Lys Asp Thr Phe Lys Leu Lys Val Gln Pro Gly Lys Thr Tyr Leu
210 215 220

Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile
225 230 235 240

Ala Lys His Arg Leu Thr Val Val Glu Val Asp Ala Val Tyr Val Lys
245 250 255
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50

-continued

Pro Phe Thr Val Asp Thr Leu Val Ile Ser Pro Gly Gln Thr Thr Asn
260 265 270

Val Leu Leu Thr Ala Lys Leu Phe Tyr Pro Lys Ala Asn Phe Phe Met
275 280 285

Ser Ala Val Pro Tyr Ser Asn Ile Arg Pro Gly Thr Phe Asp Asn Thr
290 295 300

Thr Val Ala Gly Ile Leu Glu Tyr His Asn Pro Ser Ser Gly Ser Val
305 310 315 320

Ser Ser Ser Phe Asn Lys Asp Leu Pro Leu Phe Arg Pro Lys Leu Pro
325 330 335

Arg Phe Asn Asp Thr Gly Leu Val Thr Lys Phe Thr Ala Lys Leu Arg
340 345 350

Ser Leu Ala Thr Ala Ser Tyr Pro Ala Ala Val Pro Gln Ser Val Asp
355 360 365

Lys Arg Phe Phe Phe Thr Ile Gly Leu Gly Thr Leu Pro Cys Pro Thr
370 375 380

Asn Thr Thr Cys Gln Gly Pro Thr Asn Ile Thr Arg Phe Ala Ala Ala
385 390 395 400

Val Asn Asn Val Ser Leu Val Leu Pro Ser Thr Ala Leu Leu Gln Ser
405 410 415

His Tyr Thr Gly Met Gly Met Ser Lys Gly Val Tyr Ala Ser Asn Phe
420 425 430

Pro Thr Ala Pro Leu Ser Thr Phe Asn Tyr Thr Gly Thr Pro Pro Asn
435 440 445

Asn Thr Asn Val Ala Gln Gly Thr Arg Leu Leu Val Leu Pro Phe Asn
450 455 460

Ala Ser Val Glu Leu Val Met Gln Asp Thr Ser Ile Leu Gly Ile Glu
465 470 475 480

Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln
485 490 495

Gly Phe Gly Asn Tyr Asp Val Val Asn Asp Pro Ala Gln Phe Asn Leu
500 505 510

Val Asp Pro Val Glu Arg Asn Thr Val Ala Val Pro Ala Gly Gly Trp
515 520 525

Val Ala Ile Arg Phe Ile Ala Asp Asn Pro Gly Val Trp Phe Met His
530 535 540

Cys His Leu Glu Val His Thr Thr Trp Gly Leu Arg Met Ala Trp Leu
545 550 555 560

Val Arg Asp Gly Ser Leu Pro Asn Gln Lys Leu Leu Pro Pro Pro Ser
565 570 575

Asp Leu Pro Lys Cys
580

<210> SEQ ID NO 52

<211> LENGTH: 576

<212> TYPE: PRT

<213> ORGANISM: Brachypodium distachyon

<400> SEQUENCE: 52

Met Gly Ala Leu Arg Gly Leu Arg Arg His Ala Ala Ala Ser Ala Cys
1 5 10 15

Pro Phe Leu Ala Phe Ala Val Leu Leu Ala Leu Pro Gly Leu Ala Ala
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-continued

20 25 30

Gly Ile Thr Arg His Tyr Thr Phe Asp Val Gln Met Thr Asn Val Thr
35 40 45

Arg Leu Cys Ala Thr Lys Ser Ile Pro Thr Val Asn Gly Gln Phe Pro
50 55 60

Gly Pro Arg Leu Val Ala Arg Glu Gly Asp Arg Leu Val Val Lys Val
65 70 75 80

His Asn His Ile Asn Tyr Asn Val Ser Phe His Trp His Gly Ile Arg
85 90 95

Gln Leu Arg Asn Gly Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys
100 105 110

Pro Ile Gln Gly Gly Gln Ser Tyr Val Tyr Asp Phe Thr Ile Thr Gly
115 120 125

Gln Arg Gly Thr Leu Trp Trp His Ala His Phe Ser Trp Leu Arg Val
130 135 140

His Leu Tyr Gly Pro Leu Val Ile Leu Pro Lys Arg Ala Glu Gly Tyr
145 150 155 160

Pro Phe Pro Leu Pro Tyr Lys Glu Phe Pro Ile Met Phe Gly Glu Trp
165 170 175

Phe Lys Ala Asp Ser Glu Ala Val Ile Asn Gln Ala Leu Gln Thr Gly
180 185 190

Ala Gly Pro Asn Val Ser Asp Ala Tyr Thr Phe Asn Gly Leu Ser Gly
195 200 205

Pro Thr Tyr Asn Cys Ser Ser Lys Asp Thr Tyr Lys Leu Lys Val Gln
210 215 220

Pro Gly Arg Thr Tyr Met Leu Arg Leu Ile Asn Ser Ala Leu Asn Asn
225 230 235 240

Glu Leu Phe Phe Gly Ile Ala Asn His Thr Leu Thr Val Val Glu Ala
245 250 255

Asp Ala Asn Tyr Val Lys Pro Phe Thr Ser Lys Thr Val Val Ile Ser
260 265 270

Pro Gly Gln Thr Met Asn Val Leu Leu Thr Thr Ser Ser Asn Pro Ala
275 280 285

Ser Arg Ala Phe Ala Met Ser Ile Ala Pro Tyr Thr Asn Thr Gln Gly
290 295 300

Thr Phe Asp Asn Thr Thr Ala Thr Ala Val Leu Glu Tyr Ala Ser Thr
305 310 315 320

Arg Pro Ser Ser Thr Gln Asn Leu Ala Met Pro Ala Leu Pro Arg Tyr
325 330 335

Asn Asp Thr Asn Ala Val Ala Asn Phe Ser Ser Asn Phe Arg Ser Leu
340 345 350

Ala Ser Ala Gln Tyr Pro Ala Arg Val Pro Gln Ala Val Asp Arg His
355 360 365

Val Leu Phe Thr Val Gly Leu Gly Thr Asp Pro Cys Pro Ser Asn Gln
370 375 380

Thr Cys Gln Gly Pro Asn Gly Thr Lys Phe Ala Ala Ser Ile Asn Asn
385 390 395 400

Asn Ser Phe Val Arg Pro Lys Thr Ala Leu Leu Glu Ala His Tyr Gln
405 410 415

Ser Arg Tyr Ala Gly Val Leu Met Ala Asn Phe Pro Thr Thr Pro Pro
420 425 430
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-continued

His Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn Lys Thr Phe Val Ala
435 440 445

His Gly Thr Arg Val Val Pro Leu Ser Phe Asn Thr Thr Val Glu Leu
450 455 460

Val Met Gln Gly Thr Ser Ile Gln Gly Ala Glu Ser His Pro Leu His
465 470 475 480

Met His Gly Phe Asn Phe Phe Val Val Gly Gln Gly Phe Gly Asn Tyr
485 490 495

Asp Pro Val Asn Asp Pro Ala Lys Tyr Asn Leu Ile Asp Pro Val Glu
500 505 510

Arg Asn Thr Val Ser Val Pro Thr Ala Gly Trp Val Ala Val Arg Phe
515 520 525

Leu Ala Asp Asn Pro Gly Val Trp Leu Met His Cys His Phe Asp Val
530 535 540

His Leu Ser Trp Gly Leu Ser Met Ala Trp Leu Val Asn Asp Gly Pro
545 550 555 560

Leu Pro Asn Gln Lys Met Leu Pro Pro Pro Ser Asp Leu Pro Lys Cys
565 570 575

<210> SEQ ID NO 53

<211> LENGTH: 580

<212> TYPE: PRT

<213> ORGANISM: Brachypodium distachyon

<400> SEQUENCE: 53

Met Gly Gly Ala His His Gly Leu Leu Arg Cys Ala Ser Pro Ala Cys
1 5 10 15

Leu His Leu Ala Phe Phe Leu Leu Leu Ala Val Glu Pro Gly Leu Thr
20 25 30

Ala Gly Leu Thr Arg Arg Tyr Thr Phe Asn Val Thr Met Ala Thr Val
35 40 45

Thr Arg Leu Cys Leu Thr Lys Ser Ile Pro Thr Val Asn Gly Gln Phe
50 55 60

Pro Gly Pro Lys Ile Ser Val Arg Glu Gly Asp Arg Leu Val Val Asn
65 70 75 80

Val His Asn Asn Ile Asn Asn Asn Val Thr Phe His Trp His Gly Val
85 90 95

Arg Gln Leu Arg Ser Gly Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln
100 105 110

Cys Pro Ile Arg Pro Gly Gln Ser Tyr Val Tyr Ser Phe Arg Ile Val
115 120 125

Gly Gln Arg Gly Thr Leu Trp Trp His Ala His Phe Ser Trp Leu Arg
130 135 140

Ala Thr Leu His Gly Pro Met Val Ile Leu Pro Pro Leu Gly Val Pro
145 150 155 160

Tyr Pro Phe Pro Lys Pro Tyr Arg Glu Val Pro Leu Met Leu Gly Glu
165 170 175

Trp Phe Asn Ala Asp Pro Glu Ala Val Ile Lys Gln Ala Leu Gln Thr
180 185 190

Gly Gly Gly Pro Asn Val Ser Asp Ala Tyr Thr Phe Asn Gly Phe Pro
195 200 205

Gly Pro Thr Tyr Asn Cys Ser Ala Lys Ser Thr Tyr Lys Leu Lys Val
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53

-continued

210 215 220

Lys Pro Gly Arg Thr Tyr Met Leu Arg Leu Ile Asn Ala Ala Leu Asn
225 230 235 240

Asp Glu Leu Phe Phe Ala Val Ala Asn His Thr Leu Thr Val Val Gln
245 250 255

Ala Asp Ala Ser Tyr Val Lys Pro Phe Thr Ala Asn Thr Leu Val Ile
260 265 270

Ser Pro Gly Gln Thr Met Asp Val Leu Leu Thr Ala Ala Ala Ser Thr
275 280 285

Ser Ser Ser Ala Phe Ala Ile Ala Val Ala Pro Tyr Thr Asn Thr Val
290 295 300

Gly Thr Phe Asp Asn Thr Thr Ala Ile Ala Val Leu Glu Tyr Ser Pro
305 310 315 320

Gln Arg Pro Ser Met Leu Arg Asn Leu Pro Ala Pro Ser Leu Pro Leu
325 330 335

Tyr Asn Asp Thr Asn Ala Val Thr Asn Phe Ser Ser Lys Phe Arg Ser
340 345 350

Leu Asp Asn Ala Arg Tyr Pro Ala Gln Val Pro Met Thr Val Asp Arg
355 360 365

His Phe Phe Phe Thr Val Gly Leu Gly Ala Asp Pro Cys Gln Ser Pro
370 375 380

Ile Asn Gly Thr Cys Gln Gly Pro Asn Asn Thr Arg Phe Ala Ala Ser
385 390 395 400

Ile Asn Asn Val Ser Phe Ile Met Pro Lys Thr Ser Leu Leu Gln Ala
405 410 415

His Tyr Gln Arg Met Tyr Lys Gly Val Leu Met Ala Asn Phe Pro Thr
420 425 430

Ala Pro Val Arg Lys Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr
435 440 445

Phe Val Thr His Gly Thr Arg Val Val Pro Leu Ala Phe Asn Thr Thr
450 455 460

Val Glu Val Val Leu Gln Asp Thr Ser Ile Gln Gly Ala Glu Ser His
465 470 475 480

Pro Leu His Leu His Gly Tyr Asp Phe Tyr Val Val Gly Thr Gly Phe
485 490 495

Gly Asn Tyr Asp Ala Asn Asn Asp Thr Ala Lys Tyr Asn Leu Val Asp
500 505 510

Pro Val Lys Arg Asn Thr Ile Ser Val Pro Thr Ala Gly Trp Val Ala
515 520 525

Ile Arg Phe Ile Ala Asp Asn Pro Gly Val Trp Ile Met His Cys His
530 535 540

Leu Asp Val His Leu Ser Trp Gly Leu Ser Met Ala Trp Leu Val Asn
545 550 555 560

Asp Gly Pro Leu Pro Asn Gln Lys Leu Pro Pro Pro Pro Ala Asp Ile
565 570 575

Pro Lys Cys Ser
580

<210> SEQ ID NO 54

<211> LENGTH: 577

<212> TYPE: PRT

<213> ORGANISM: Brachypodium distachyon
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54

-continued

<400> SEQUENCE: 54

Met Ala Val Ser Ser Ser Leu Leu Cys Leu Leu Phe Ala Ala Leu Thr
1 5 10 15

Ala Thr Leu Val Gly Ala Gln Ala Val Thr Arg Lys Tyr Gln Phe Asp
20 25 30

Val Gln Met Thr Ser Val Thr Arg Leu Cys Ser Thr Lys Ser Ile Val
35 40 45

Thr Val Asn Gly Gln Tyr Pro Gly Pro Thr Leu Phe Ala Arg Glu Gly
Asp His Val Glu Val Asn Val Val Asn Asn Ser Pro Tyr Asn Met Thr
65 70 75 80

Ile His Trp His Gly Val Arg Gln Leu Arg Ser Gly Trp Tyr Asp Gly
85 90 95

Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Pro Gly Gln Ser Tyr Val
100 105 110

Tyr Arg Phe Thr Ile Thr Gly Gln Arg Gly Thr Leu Trp Trp His Ala
115 120 125

His Val Ser Trp Leu Arg Ala Thr Val His Gly Pro Ile Val Ile Leu
130 135 140

Pro Pro Leu Gly Val Pro Tyr Pro Phe Ser Pro Val Pro Tyr Lys Glu
145 150 155 160

Val Pro Leu Met Phe Gly Glu Trp Trp Lys Asn Asp Thr Glu Ala Val
165 170 175

Ile Ala Gln Ala Leu Gln Thr Gly Gly Gly Pro Asn Ile Ser Asp Ala
180 185 190

Phe Thr Met Asn Gly Leu Pro Gly Pro Leu Tyr Asn Val Cys Ser Ser
195 200 205

Ala Lys Gly Glu Thr Phe Lys Leu Lys Val Glu Pro Gly Lys Thr Tyr
210 215 220

Met Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ala
225 230 235 240

Val Ala Asn His Thr Leu Thr Val Val Asp Val Asp Ala Leu Tyr Val
245 250 255

Lys Pro Phe Ala Val Glu Ser Leu Val Ile Ala Pro Gly Gln Thr Ser
260 265 270

Asn Val Leu Leu Thr Ala Asn Asn Asn Pro Asn Ala Arg Tyr Tyr Met
275 280 285

Leu Ala Arg Pro Tyr Thr Asn Thr Gln Gly Thr Phe Asp Asn Thr Thr
290 295 300

Val Ala Gly Ile Leu Glu Tyr Glu Asp Thr Ser Asn Gly Lys Ala Pro
305 310 315 320

Ser Thr Ser Ser Leu Pro Ile Leu Arg Pro Thr Leu Pro Glu Ile Asn
325 330 335

Asp Thr Ser Val Val Ser Asn Tyr Thr Ala Lys Leu Arg Ser Leu Ala
340 345 350

Ser Ala Glu Tyr Pro Ala Ser Val Pro Gln Gln Val Asp Arg Glu Phe
355 360 365

Phe Phe Thr Val Gly Leu Gly Thr His Pro Cys Gln Ser Leu Ile Asn
370 375 380

Gly Thr Cys Gln Gly Pro Asn Asn Thr Arg Phe Ala Ala Ser Ile Asn
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-continued

385 390 395 400

Asn Ile Ser Phe Val Leu Pro Thr Thr Ala Leu Leu Gln Ser His Tyr
405 410 415

Thr Gly Met Ser Asn Gly Val Tyr Ala Ser Asn Phe Pro Phe Tyr Pro
420 425 430

Leu Arg Pro Trp Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr Asn Val
435 440 445

Met Asn Gly Thr Lys Ala Leu Val Leu Pro Phe Gly Val Ala Val Glu
450 455 460

Leu Val Met Gln Asp Thr Ser Ile Leu Gly Ala Glu Ser His Pro Leu
465 470 475 480

His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln Gly Phe Gly Asn
485 490 495

Tyr Asn Pro Ser Ser Asp Pro Ala Lys Phe Asn Leu Val Asp Pro Val
500 505 510

Glu Arg Asn Thr Val Gly Val Pro Ala Gly Gly Trp Val Ala Ile Arg
515 520 525

Phe Arg Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu
530 535 540

Val His Met Ser Trp Gly Leu Lys Met Ala Trp Val Val Leu Asp Gly
545 550 555 560

Ala Arg Pro Asp Gln Lys Leu Pro Pro Pro Pro Ala Asp Leu Pro Lys
565 570 575

Cys

<210> SEQ ID NO 55

<211> LENGTH: 578

<212> TYPE: PRT

<213> ORGANISM: Brachypodium distachyon

<400> SEQUENCE: 55

Met Ala Ala Thr Phe Arg Ser Ser Ser Leu Leu Val Val Ala Ala Leu
1 5 10 15

Met Val Leu Ser Ile Asn Leu Ala Glu Gly Asp Thr Val Glu Tyr Gln
20 25 30

Phe Asp Val Glu Thr Met Asn Val Thr Arg Leu Cys Ser Ser Lys Ser
35 40 45

Ile Val Ala Val Asn Gly Gln Phe Pro Gly Pro Thr Val Leu Ala Arg
50 55 60

Glu Gly Asp Leu Val Val Val Arg Val Val Asn Lys Ala Gln Tyr Asn
65 70 75 80

Met Ser Ile His Trp His Gly Val Arg Gln Leu Arg Ser Gly Trp Ala
Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Pro Gly Gln Ser
100 105 110

Tyr Val Tyr Lys Phe Thr Ile Ser Gly Gln Gln Gly Thr Leu Trp Trp
115 120 125

His Ala His Ile Ser Trp Leu Arg Ala Thr Val Tyr Gly Pro Ile Val
130 135 140

Ile Leu Pro Lys Leu Gly Val Pro Tyr Pro Phe Pro Ala Pro Phe Lys
145 150 155 160

Glu Val Pro Leu Met Phe Gly Glu Trp Trp Lys Ala Asp Thr Glu Ala
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-continued

165 170 175

Val Ile Ser Gln Ala Leu Gln Thr Gly Gly Gly Pro Asn Val Ser Asp
180 185 190

Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser Ala
195 200 205

Lys Asp Thr Phe Lys Leu Lys Val Lys Pro Gly Lys Met Tyr Met Leu
210 215 220

Arg Ile Ile Asn Ser Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile Ala
225 230 235 240

Gly His Leu Leu Thr Val Val Asp Val Asp Ala Val Tyr Val Lys Pro
245 250 255

Val Thr Val Glu Thr Leu Leu Ile Thr Pro Gly Gln Thr Thr Asn Val
260 265 270

Leu Leu Thr Thr Lys Pro Ser Tyr Pro Gly Ala Asn Tyr Tyr Met Leu
275 280 285

Ala Ser Pro Tyr Ser Thr Ala Ala Ser Gly Thr Phe Asp Asn Thr Thr
290 295 300

Val Ala Gly Ile Leu Glu Tyr Glu His Asp Glu Tyr Pro Gly Ser Ser
305 310 315 320

Ala Ser Phe Asn Lys Asn Leu Pro Leu Phe Lys Pro Thr Met Pro Gln
325 330 335

Ile Asn Asp Thr Ser Phe Val Ser Asn Phe Thr Ala Lys Leu Arg Ser
340 345 350

Leu Ala Asn Glu Asp Tyr Pro Ala Asp Val Pro Arg Glu Val Asp Arg
355 360 365

Arg Phe Phe Phe Thr Val Gly Leu Gly Thr His Pro Cys Ala Gly Ala
370 375 380

Asn Gly Thr Cys Gln Gly Pro Asn Gly Ser Arg Phe Ala Ala Ala Val
385 390 395 400

Asn Asn Val Ser Phe Val Leu Pro Thr Thr Ala Leu Leu Gln Ser His
405 410 415

Phe Thr Gly Met Ser Asn Gly Val Tyr Glu Ser Asn Phe Pro Ala Met
420 425 430

Pro Ser Ser Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr Asn
435 440 445

Val Ser Asn Gly Thr Lys Leu Val Val Leu Ser Tyr Gly Glu Ser Val
450 455 460

Glu Leu Val Met Gln Gly Thr Ser Ile Leu Gly Ala Glu Ser His Pro
465 470 475 480

Phe His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln Gly Phe Gly
485 490 495

Asn Phe Asp Pro Met Ser Asp Pro Ala Lys Tyr Asn Leu Val Asp Pro
500 505 510

Val Glu Arg Asn Thr Val Gly Val Pro Ala Ala Gly Trp Val Ala Leu
515 520 525

Arg Phe Arg Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu
530 535 540

Glu Val His Val Ser Trp Gly Leu Lys Met Ala Trp Leu Val Gln Asp
545 550 555 560

Gly Ser Leu Ser Asn Gln Lys Leu Leu Pro Pro Pro Ser Asp Leu Pro
565 570 575
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-continued
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Lys

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

<400>

Cys

PRT

SEQUENCE :

Met Gly Ala Arg

1

Leu

Tyr

Thr

Val

65

Lys

Gly

Gly

Leu

Pro

145

Pro

Pro

Val

Cys

Tyr

225

Ser

Val

Thr

Thr

Tyr

305

Asp

Leu

Tyr

Arg

50

Thr

Asp

Trp

Gln

Phe

130

Ile

His

Glu

Ser

Ser

210

Leu

Val

Lys

Asn

His

290

Asp

Ile

Thr

Leu

Thr

35

Ala

Arg

Asn

Ser

Ser

115

Trp

Ile

Lys

Ala

Asp

195

Ser

Leu

Ala

Pro

Val

275

Leu

Asn

Lys

Ala

Leu

20

Phe

Ile

Glu

Ile

Asp

100

Tyr

His

Ile

Asp

Ile

180

Ala

Lys

Arg

Asn

Phe

260

Leu

Met

Thr

Ser

Phe
340

SEQ ID NO 56
LENGTH:
TYPE :
ORGANISM: Oryza sativa

578

56

Cys

Leu

Asn

Pro

Gly

Thr

85

Gly

Val

Ala

Leu

Val

165

Val

Tyr

Asp

Leu

His

245

Asp

Leu

Met

Thr

Leu

325

Ala

Leu

Pro

Val

Thr

Asp

Ile

Pro

Tyr

His

Pro

150

Pro

Ala

Thr

Thr

Ile

230

Thr

Thr

Arg

Ala

Val

310

Pro

Ala

Ala

Gln

Lys

Val

55

Arg

His

Ala

Asn

Val

135

Lys

Ile

Gln

Ile

Phe

215

Asn

Leu

Asp

Ala

Arg

295

Ala

Leu

Gly

Leu

Leu

Leu

40

Asn

Val

Trp

Tyr

Phe

120

Ser

Ala

Ile

Ala

Asn

200

Arg

Ala

Thr

Val

Lys

280

Pro

Ala

Leu

Phe

Leu

Pro

25

Gln

Gly

Val

His

Val

105

Thr

Trp

Gly

Phe

Leu

185

Gly

Leu

Ala

Val

Val

265

Pro

Tyr

Val

Arg

Ala
345

Leu

10

Leu

Asn

Lys

Val

Gly

90

Thr

Ile

Leu

Leu

Gly

170

Gln

Leu

Lys

Leu

Val

250

Leu

Thr

Ala

Leu

Pro

330

Ala

Leu

Ala

Val

Phe

Lys

75

Val

Gln

Asn

Arg

Pro

155

Glu

Thr

Pro

Val

Asn

235

Asp

Ile

Ala

Thr

Glu

315

Ser

Lys

Tyr

Gly

Thr

Pro

60

Val

Arg

Cys

Gly

Ser

140

Leu

Trp

Gly

Gly

Gln

220

Asp

Val

Thr

Glu

Gly

300

Tyr

Leu

Leu

Gly

Ala

Arg

45

Gly

Val

Gln

Pro

Gln

125

Thr

Pro

Phe

Gly

Pro

205

Pro

Glu

Asp

Pro

Ala

285

Arg

Ala

Pro

Arg

Thr

Ala

30

Leu

Pro

Asn

Met

Ile

110

Arg

Leu

Phe

Asn

Gly

190

Leu

Gly

Leu

Ala

Gly

270

Ala

Pro

Pro

Ala

Ser
350

Leu

15

Thr

Cys

Lys

Asn

Arg

95

Gln

Gly

Tyr

Thr

Ala

175

Pro

Tyr

Lys

Phe

Ser

255

Gln

Gly

Gly

Pro

Leu

335

Leu

Leu

Arg

Asn

Ile

Ile

Thr

Thr

Thr

Gly

Glu

160

Asp

Asn

Asn

Met

Phe

240

Tyr

Thr

Ala

Thr

Gly

320

Asn

Ala
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-continued

Cys Pro Asp Tyr Pro Ser Asn Val Pro Arg Arg Val Asp Lys Pro Phe
355 360 365

Phe Phe Ala Val Gly Leu Gly Thr Thr Pro Cys Pro Gly Ser Asn Asn
370 375 380

Gln Thr Cys Gln Gly Pro Thr Asn Thr Thr Lys Phe Thr Ala Ser Ile
385 390 395 400

Asn Asn Val Ser Phe Asp Met Pro Thr Thr Ala Leu Leu Gln Ala His
405 410 415

Tyr Thr Gly Gln Ser Ala Gly Val Tyr Thr Ala Asp Phe Pro Ala Ser
420 425 430

Pro Leu Glu Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr Asn
435 440 445

Val Ser Asn Gly Thr Arg Val Val Val Leu Pro Tyr Asn Ala Ser Val
450 455 460

Glu Val Val Leu Gln Asp Thr Ser Ile Leu Gly Ala Glu Ser His Pro
465 470 475 480

Leu His Leu His Gly Phe Asp Phe Phe Val Val Gly Gln Gly Thr Gly
485 490 495

Asn Tyr Asp Pro Ser Lys His Pro Ala Glu Phe Asn Leu Val Asp Pro
500 505 510

Val Gln Arg Asn Thr Val Gly Val Pro Ala Gly Gly Trp Val Ala Ile
515 520 525

Arg Phe Phe Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu
530 535 540

Glu Val His Thr Thr Trp Gly Leu Lys Met Ala Trp Val Val Asn Asp
545 550 555 560

Gly Pro Leu Pro Glu Gln Lys Leu Met Pro Pro Pro Ser Asp Leu Pro
565 570 575

Met Cys

<210> SEQ ID NO 57

<211> LENGTH: 577

<212> TYPE: PRT

<213> ORGANISM: Oryza sativa

<400> SEQUENCE: 57

Met Ala Ile Ser Tyr Leu Leu Arg Ser Ser Ile Leu Ala Val Ala Ala
1 5 10 15

Leu Leu Leu Phe Ser Val Asn Leu Ala Lys Gly Asp Ile Arg Glu Tyr
20 25 30

Gln Phe Asp Val Lys Thr Thr Asn Val Thr Arg Leu Cys Ser Ser Lys
Ser Ile Val Thr Val Asn Gly Gln Phe Pro Gly Pro Thr Val Phe Ala
50 55 60

Arg Glu Gly Asp Leu Val Val Ile Arg Val Ile Asn His Ser Pro Tyr
65 70 75 80

Asn Met Ser Ile His Trp His Gly Ile Arg Gln Leu Arg Ser Gly Trp
85 90 95

Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Pro Gly Gly
100 105 110

Ser Tyr Val Tyr Lys Tyr Thr Ile Thr Gly Gln Arg Gly Thr Leu Trp
115 120 125
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Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val Tyr Gly Pro Ile
130 135 140

Ile Ile Leu Pro Lys Ala Gly Val Pro Tyr Pro Phe Pro Ala Pro Asp
145 150 155 160

Lys Glu Val Pro Val Val Phe Gly Glu Trp Trp Lys Ala Asp Thr Glu
165 170 175

Ala Val Ile Ser Gln Ala Thr Gln Thr Gly Gly Gly Pro Asn Val Ser
180 185 190

Asp Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser
195 200 205

Ala Lys Asp Thr Phe Lys Leu Lys Val Glu Ala Gly Lys Thr Tyr Met
210 215 220

Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile
225 230 235 240

Ala Gly His Thr Leu Thr Val Val Asp Val Asp Ala Val Tyr Val Lys
245 250 255

Pro Phe Thr Val Asp Thr Leu Leu Ile Thr Pro Gly Gln Thr Thr Asn
260 265 270

Val Leu Leu Thr Thr Lys Pro Ser Tyr Pro Gly Ala Thr Phe Tyr Met
275 280 285

Leu Ala Ala Pro Tyr Ser Thr Ala Met Ser Gly Thr Phe Asp Asn Thr
290 295 300

Thr Val Ala Gly Ile Leu Glu Tyr Glu Asp Pro Ser Ser His Ser Thr
305 310 315 320

Ala Ala Phe Asn Lys Asn Leu Pro Val Leu Arg Pro Thr Leu Pro Gln
325 330 335

Ile Asn Asp Thr Ser Phe Val Ser Asn Tyr Thr Ala Lys Leu Arg Ser
340 345 350

Phe Ala Thr Ala Glu Tyr Pro Ala Asn Val Pro Gln Gln Val Asp Thr
355 360 365

Arg Phe Phe Phe Thr Val Gly Leu Gly Thr His Pro Cys Ala Val Asn
370 375 380

Gly Thr Cys Gln Gly Pro Asn Gly Ser Arg Phe Ala Ala Ala Val Asn
385 390 395 400

Asn Val Ser Phe Val Leu Pro Ser Thr Ala Leu Leu Gln Ser His Tyr
405 410 415

Thr Gly Arg Ser Asn Gly Val Tyr Ala Ser Asn Phe Pro Ala Met Pro
420 425 430

Leu Ser Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr Asn Val
435 440 445

Ser Asn Gly Thr Arg Leu Val Val Leu Pro Tyr Gly Ala Ser Val Glu
450 455 460

Leu Val Met Gln Gly Thr Ser Val Leu Gly Ala Glu Ser His Pro Phe
465 470 475 480

His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln Gly Phe Gly Asn
485 490 495

Phe Asp Pro Val Asn Asp Pro Ala Lys Tyr Asn Leu Val Asp Pro Val
500 505 510

Glu Arg Asn Thr Val Gly Val Pro Ala Ala Gly Trp Val Ala Ile Arg
515 520 525
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-continued

Phe Leu Val Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu
530 535 540

Val His Val Ser Trp Gly Leu Lys Met Ala Trp Val Val Gln Asp Gly
545 550 555 560

Ser Leu Pro Asn Gln Lys Ile Leu Pro Pro Pro Ser Asp Leu Pro Lys
565 570 575

Cys

<210> SEQ ID NO 58

<211> LENGTH: 574

<212> TYPE: PRT

<213> ORGANISM: Oryza sativa

<400> SEQUENCE: 58

Met Ala Ala Ala Ser Ser Val Leu Arg Cys Cys Leu Leu Val Ala Ala
1 5 10 15

Leu Met Thr Leu Ser Ala Met Gly Ala Glu Ala Ile Thr Arg Gln Tyr
20 25 30

Leu Phe Asp Val Gln Thr Thr Ser Val Thr Arg Leu Cys Ser Thr Lys
35 40 45

Ser Ile Val Thr Val Asn Gly Gln Tyr Pro Gly Pro Thr Leu Phe Ala
50 55 60

Arg Glu Gly Asp His Val Glu Val Thr Val Val Asn His Ser Pro Tyr
65 70 75 80

Asn Met Ser Ile His Trp His Gly Ile Arg Gln Leu Leu Ser Gly Trp
85 90 95

Ala Asp Gly Pro Ser Tyr Ile Thr Gln Cys Pro Ile Gln Pro Gly Gly
100 105 110

Ser Tyr Val Tyr Arg Phe Thr Ile Thr Gly Gln Arg Gly Thr Leu Trp
115 120 125

Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val His Gly Pro Met
130 135 140

Val Ile Leu Pro Pro Ala Gly Val Gly Tyr Pro Phe Pro Ala Pro His
145 150 155 160

Glu Glu Val Pro Ile Met Phe Gly Glu Trp Trp Asn Asn Asp Thr Glu
165 170 175

Ala Val Ile Ser Gln Ala Leu Gln Thr Gly Gly Gly Pro Asn Ile Ser
180 185 190

Asp Ala Tyr Thr Leu Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser
195 200 205

Ala Gln Asp Thr Phe Lys Leu Lys Val Lys Pro Gly Lys Thr Tyr Met
210 215 220

Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile
225 230 235 240

Ala Asn His Thr Leu Thr Val Val Asp Val Asp Ala Leu Tyr Val Lys
245 250 255

Pro Phe Thr Val Asp Thr Leu Ile Ile Ala Pro Gly Gln Thr Ser Asn
260 265 270

Val Leu Leu Thr Ala Lys Pro Thr Tyr Pro Gly Ala Ser Tyr Tyr Met
275 280 285

Leu Ala Arg Pro Tyr Thr Thr Thr Gln Gly Thr Phe Asp Asn Thr Thr
290 295 300
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Val Ala Gly Val Leu Glu Tyr Asp Asp Pro Cys Pro Thr Thr Ala Ala
305 310 315 320

Gly Lys Ile Val Pro Ile Phe Ser Pro Thr Leu Pro Gln Ile Asn Asp
325 330 335

Thr Asn Ala Val Ser Asn Phe Thr Ala Lys Leu Arg Ser Leu Ala Ser
340 345 350

Ala Gly Tyr Pro Ala Ala Val Pro Gln Gln Val Asp His Arg Phe Phe
355 360 365

Phe Thr Val Gly Leu Gly Thr His Pro Cys Ala Val Asn Gly Thr Cys
370 375 380

Gln Gly Pro Asn Gly Ser Arg Phe Ala Ala Ser Ile Asn Asn Val Ser
385 390 395 400

Phe Val Leu Pro Ala Thr Ala Leu Leu Gln Ser His Phe Ala Gly Lys
405 410 415

Ser Lys Gly Val Tyr Ala Ser Asn Phe Pro Tyr Tyr Pro Leu Asn Pro
420 425 430

Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr Asn Val Met Asn Gly
435 440 445

Thr Lys Val Leu Val Leu Pro Tyr Gly Ala Asn Val Glu Leu Val Met
450 455 460

Gln Asp Thr Ser Ile Leu Gly Ala Glu Ser His Pro Leu His Leu His
465 470 475 480

Gly Phe Asn Phe Phe Val Val Gly Gln Gly Phe Gly Asn Phe Asp Pro
485 490 495

Ile Asn Asp Pro Ala Lys Phe Asn Leu Tyr Asp Pro Val Glu Arg Asn
500 505 510

Thr Val Gly Val Pro Ala Gly Gly Trp Val Ala Ile Arg Phe His Ala
515 520 525

Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu Val His Met
530 535 540

Ser Trp Gly Leu Lys Met Ala Trp Leu Val Leu Asp Gly Ser Arg Pro
545 550 555 560

Asp Gln Lys Leu Pro Pro Pro Pro Leu Asp Leu Pro Lys Cys
565 570

<210> SEQ ID NO 59

<211> LENGTH: 549

<212> TYPE: PRT

<213> ORGANISM: Oryza sativa

<400> SEQUENCE: 59

Met Ala Ala Ala Ser Ser Val Leu Arg Cys Cys Leu Leu Val Ala Ala
1 5 10 15

Leu Met Thr Leu Ser Ala Met Gly Ala Glu Ala Ile Thr Arg Gln Tyr
20 25 30

Leu Phe Asp Val Gln Thr Thr Ser Val Thr Arg Leu Cys Ser Thr Lys
35 40 45

Ser Ile Val Thr Val Asn Gly Gln Tyr Pro Gly Pro Thr Leu Phe Ala
50 55 60

Arg Glu Gly Asp His Val Glu Val Thr Val Val Asn His Ser Pro Tyr

Asn Met Ser Ile His Trp His Gly Ile Arg Gln Leu Leu Ser Gly Trp
85 90 95
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Ala Asp Gly Pro Ser Tyr Ile Thr Gln Cys Pro Ile Gln Pro Gly Gly
100 105 110

Ser Tyr Val Tyr Arg Phe Thr Ile Thr Gly Gln Arg Gly Thr Leu Trp
115 120 125

Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val His Gly Pro Met
130 135 140

Val Ile Leu Pro Pro Ala Gly Val Gly Tyr Pro Phe Pro Ala Pro His
145 150 155 160

Glu Glu Val Pro Ile Met Phe Gly Glu Trp Trp Asn Asn Asp Thr Glu
165 170 175

Ala Val Ile Ser Gln Ala Leu Gln Thr Gly Gly Gly Pro Asn Ile Ser
180 185 190

Asp Ala Tyr Thr Leu Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys Ser
195 200 205

Ala Gln Asp Thr Phe Lys Leu Lys Val Lys Pro Gly Lys Thr Tyr Met
210 215 220

Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Ser Ile
225 230 235 240

Ala Asn His Thr Leu Thr Val Val Asp Val Asp Ala Leu Tyr Val Lys
245 250 255

Pro Phe Thr Val Asp Thr Leu Ile Ile Ala Pro Gly Gln Thr Ser Asn
260 265 270

Val Leu Leu Thr Ala Lys Pro Thr Tyr Pro Gly Ala Ser Tyr Tyr Met
275 280 285

Leu Ala Arg Pro Tyr Thr Thr Thr Gln Gly Thr Phe Asp Asn Thr Thr
290 295 300

Val Ala Gly Val Leu Glu Tyr Asp Asp Pro Cys Pro Thr Thr Ala Ala
305 310 315 320

Gly Lys Ile Val Pro Ile Phe Ser Pro Thr Leu Pro Gln Ile Asn Asp
325 330 335

Thr Asn Ala Val Ser Asn Phe Thr Ala Lys Leu Arg Ser Leu Ala Ser
340 345 350

Ala Gly Tyr Pro Ala Ala Val Pro Gln Gln Val Asp His Arg Phe Phe
355 360 365

Phe Thr Val Gly Leu Gly Thr His Pro Cys Ala Val Asn Gly Thr Cys
370 375 380

Gln Gly Pro Asn Gly Ser Arg Phe Ala Ala Ser Ile Asn Asn Val Ser
385 390 395 400

Phe Val Leu Pro Ala Thr Ala Leu Leu Gln Ser His Phe Ala Gly Lys
405 410 415

Ser Lys Gly Val Tyr Ala Ser Asn Phe Pro Tyr Tyr Pro Leu Asn Pro
420 425 430

Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr Asn Val Met Asn Gly
435 440 445

Thr Lys Val Leu Val Leu Pro Tyr Gly Ala Asn Val Glu Leu Val Met
450 455 460

Gln Asp Thr Ser Ile Leu Gly Ala Glu Ser His Pro Leu His Leu His
465 470 475 480

Gly Phe Asn Phe Phe Val Val Gly Gln Gly Phe Gly Asn Phe Asp Pro
485 490 495
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Ile Asn Asp Pro Ala Lys Phe Asn Leu Tyr Asp Pro Val Glu Arg Asn
500 505 510

Thr Val Gly Val Pro Ala Gly Gly Trp Val Ala Ile Arg Phe His Ala
515 520 525

Asp Asn Pro Gly Met Tyr Ser Glu Pro His Arg Phe Pro Cys Asp Ser
530 535 540

Thr Phe Ala Pro Thr
545

<210> SEQ ID NO 60

<211> LENGTH: 579

<212> TYPE: PRT

<213> ORGANISM: Oryza sativa

<400> SEQUENCE: 60

Met Thr Met Ala Ile Ser Ser Ala Leu Pro Ser Pro Leu Leu Leu Ala
1 5 10 15

Ala Ser Leu Leu Leu Leu Ile Val Gln Ala Gln Gly Ile Thr Arg His
20 25 30

Tyr Glu Phe Asn Val Gln Met Ala Asn Ala Thr Arg Leu Cys Asn Thr
35 40 45

Lys Ser Met Val Thr Val Asn Gly Gln Cys Pro Gly Pro Glu Leu Val
50 55 60

Ala Arg Glu Gly Asp Arg Val Val Ile Arg Val Thr Asn Asn Val Ala
65 70 75 80

His Asn Ile Ser Leu His Trp His Gly Val Arg Gln Val Arg Thr Gly
85 90 95

Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Thr Gly
100 105 110

Gln Ser Tyr Val Tyr Asn Phe Thr Val Ala Gly Gln Arg Gly Thr Leu
115 120 125

Trp Trp His Ala His Ile Ser Trp Leu Arg Ala Thr Val Tyr Gly Ala
130 135 140

Leu Val Ile Leu Pro Lys Leu Gly Val Pro Tyr Pro Phe Pro Ala Pro
145 150 155 160

His Lys Glu Val Pro Val Ile Phe Gly Glu Trp Trp Asn Ala Asp Thr
165 170 175

Glu Glu Val Val Asn Gln Ala Val Gln Thr Gly Gly Gly Pro Asn Val
180 185 190

Ser Asp Ala Phe Thr Ile Asn Gly Leu Pro Gly Pro Leu Tyr Asn Cys
195 200 205

Ser Ala Gln Asp Thr Phe Lys Leu Lys Val Lys Pro Gly Lys Thr Tyr
210 215 220

Met Leu Arg Leu Ile Asn Ala Ala Leu Asn Glu Glu Leu Phe Phe Ala
225 230 235 240

Val Ala Asn His Thr Leu Thr Val Val Glu Val Asp Ala Val Tyr Val
245 250 255

Lys Pro Phe Thr Val Asp Thr Leu Val Ile Ser Pro Gly Gln Thr Thr
260 265 270

Asn Val Leu Leu Thr Ala Lys Pro Tyr Tyr Pro Gly Ala Asn Phe Tyr
275 280 285

Met Ser Ala Ala Pro Tyr Ser Thr Ala Arg Pro Gly Thr Phe Gly Asn
290 295 300
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Thr Thr Val Ala Gly Ile Leu Glu Tyr Glu Asn Pro Ala Met Ser Pro
305 310 315 320

Ser Ala Ala Ser Phe Val Lys Gly Leu Pro Leu Phe Lys Pro Thr Leu
325 330 335

Pro Gln Leu Asn Asp Thr Asp Phe Val Thr Asn Phe Thr Asp Lys Leu
340 345 350

Arg Ser Leu Ala Thr Pro Glu Tyr Pro Ala Ala Val Pro Gln Ser Val
355 360 365

Asp Lys Arg Phe Phe Phe Thr Val Gly Leu Gly Thr Leu Pro Cys Pro
370 375 380

Ala Asn Met Thr Cys Gln Gly Pro Asn Asn Thr Gln Met Ala Ala Ser
385 390 395 400

Met Asn Asn Val Ser Phe Val Leu Pro Ala Arg Ala Leu Leu Gln Ser
405 410 415

His Phe Thr Gly Leu Ser Ser Gly Val Tyr Ala Pro Asp Phe Pro Val
420 425 430

Ala Pro Leu Ser Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn Asn Thr
435 440 445

Asn Val Lys Thr Gly Thr Lys Leu Leu Val Leu Arg Tyr Asn Thr Ser
450 455 460

Val Glu Leu Val Met Gln Asp Thr Ser Ile Leu Gly Ile Glu Ser His
465 470 475 480

Pro Leu His Leu His Gly Phe Asn Phe Phe Val Ile Gly Gln Gly Phe
485 490 495

Gly Asn Tyr Asp Ala Val Asn Asp Pro Ala Lys Phe Asn Leu Val Asp
500 505 510

Pro Val Glu Arg Asn Thr Val Gly Val Pro Ala Gly Gly Trp Val Ala
515 520 525

Ile Arg Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His
530 535 540

Leu Glu Ala His Thr Thr Trp Gly Leu Arg Met Ala Trp Leu Val Leu
545 550 555 560

Asp Gly Ser His Pro Asn Gln Lys Leu Leu Pro Pro Pro Ser Asp Leu
565 570 575

Pro Lys Cys

<210> SEQ ID NO 61

<211> LENGTH: 513

<212> TYPE: PRT

<213> ORGANISM: Oryza sativa

<400> SEQUENCE: 61

Met Ala Thr Val Thr Arg Leu Cys Val Thr Lys Ser Val Pro Thr Val
1 5 10 15

Asn Gly Gln Phe Pro Gly Pro Lys Leu Val Val Arg Glu Gly Asp Thr
20 25 30

Leu Val Ile Arg Val Thr Asn Asn Ile Asn Asn Asn Val Thr Phe His
35 40 45

Trp His Gly Ile Arg Gln Val Arg Ser Gly Trp Ala Asp Gly Pro Ala

Tyr Ile Thr Gln Cys Pro Ile Arg Ser Gly Gly Ser Tyr Val Tyr Arg
65 70 75 80
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Phe Thr Val Thr Gly Gln Arg Gly Thr Leu Trp Trp His Ala His Phe
85 90 95

Ser Trp Leu Arg Ala Thr Leu Tyr Gly Pro Leu Val Ile Leu Pro Pro
100 105 110

Arg Gly Val Ala Tyr Pro Phe Pro Lys Pro His Arg Glu Val Pro Leu
115 120 125

Leu Leu Gly Glu Trp Phe Asn Ala Asp Pro Glu Ala Val Ile Lys Gln
130 135 140

Ala Leu Gln Thr Gly Gly Gly Pro Asn Val Ser Asp Ala Tyr Thr Phe
145 150 155 160

Asn Gly Leu Pro Gly Pro Thr Tyr Asn Cys Ser Ser Ser Asn Asp Thr
165 170 175

Phe Lys Leu Arg Val Arg Pro Gly Lys Thr Tyr Leu Leu Arg Leu Ile
180 185 190

Asn Ala Ala Leu Asn Asp Glu Leu Phe Phe Gly Val Ala Asn His Thr
195 200 205

Leu Met Val Val Gln Ala Asp Ala Ser Tyr Val Lys Pro Phe Ala Ala
210 215 220

Thr Ala Leu Val Ile Ser Pro Gly Gln Thr Met Asp Val Leu Leu Thr
225 230 235 240

Ala Ala Ala Asn Asn Pro Pro Ser Arg Ser Phe Ala Ile Ala Val Ala
245 250 255

Pro Tyr Thr Asn Thr Val Gly Thr Phe Asp Asn Thr Thr Ala Val Ala
260 265 270

Val Leu Glu Tyr Tyr Gly Ala Ala Thr Ser Ala Ala Ala Leu Arg Ser
275 280 285

Leu Pro Leu Pro Ser Leu Pro Ala Tyr Asn Asp Thr Gly Ala Val Ala
290 295 300

Asn Phe Ser Ala Ser Phe Arg Ser Leu Ala Ser Ala Gln Tyr Pro Ala
305 310 315 320

Arg Val Pro Arg Thr Val Asp Arg His Phe Phe Phe Ala Val Gly Leu
325 330 335

Gly Ala Asp Pro Cys Gln Ser Pro Val Asn Gly Thr Cys Gln Gly Pro
340 345 350

Asn Asn Thr Arg Phe Ala Ala Ser Met Asn Asn Val Ser Phe Val Met
355 360 365

Pro Arg Thr Ser Leu Leu Gln Ala His Tyr Gln Arg Arg Tyr Asn Gly
370 375 380

Val Leu Ala Ala Asn Phe Pro Ala Ala Pro Arg Thr Pro Phe Asn Tyr
385 390 395 400

Thr Gly Thr Pro Pro Asn Asn Thr Phe Val Thr His Gly Thr Arg Val
405 410 415

Val Pro Leu Ser Phe Asn Thr Thr Val Glu Val Val Leu Gln Asp Thr
420 425 430

Ser Ile Leu Gly Ala Glu Ser His Pro Leu His Leu His Gly Tyr Asp
435 440 445

Phe Tyr Val Val Gly Thr Gly Phe Gly Asn Tyr Asp Ala Ser Asn Asp
450 455 460

Thr Ala Lys Tyr Asn Leu Val Asp Pro Val Gln Arg Asn Thr Ile Ser
465 470 475 480
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Val Pro Thr Ala Gly Trp Val Ala Ile Arg Phe Val Ala Asp Asn Pro
485 490 495

Gly Trp Leu Pro Ala Leu Tyr Leu Tyr Leu His Leu Lys Arg Glu Phe
500 505 510

Leu

<210> SEQ ID NO 62

<211> LENGTH: 547

<212> TYPE: PRT

<213> ORGANISM: Oryza sativa

<400> SEQUENCE: 62

Met Gly Thr Pro Arg Gly Leu Arg Asn Ala Gly Ser Ser Ser Ser Ala
1 5 10 15

Cys Arg Phe Leu Ala Ala Phe Ala Val Leu Leu Ala Leu Pro Thr Leu
20 25 30

Thr Ala Gly Leu Thr Arg His Tyr Thr Phe Asn Val Gln Met Thr Asn
35 40 45

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

Phe Pro Gly Pro Lys Leu Val Val Arg Glu Gly Asp Arg Leu Val Val
65 70 75 80

Lys Val His Asn His Met Asn Tyr Asn Val Ser Phe His Trp His Gly
85 90 95

Ile Leu Gln Leu Arg Asn Gly Trp Ala Asp Gly Pro Ser Tyr Ile Thr
100 105 110

Gln Cys Pro Ile Gln Gly Gly Gly Ser Tyr Val Tyr Asp Phe Thr Val
115 120 125

Thr Gly Gln Arg Gly Thr Leu Trp Trp His Ala His Phe Ser Trp Leu
130 135 140

Arg Val His Leu Tyr Gly Pro Leu Val Ile Leu Pro Lys Arg Gly Glu
145 150 155 160

Gly Phe Pro Phe Pro Arg Pro Tyr Lys Glu Leu Pro Pro Ile Met Phe
165 170 175

Gly Glu Trp Phe Asn Ala Asp Thr Glu Ala Val Ile Asn Gln Ala Leu
180 185 190

Gln Thr Gly Ala Gly Pro Asn Ile Ser Asp Ala Tyr Thr Phe Asn Gly
195 200 205

Leu Pro Gly Pro Thr Tyr Asn Cys Ser Ser Lys Asp Thr Tyr Lys Val
210 215 220

Lys Val Gln Pro Gly Arg Thr Tyr Leu Leu Arg Leu Ile Asn Ser Ala
225 230 235 240

Leu Asn Asp Glu Leu Phe Phe Gly Ile Ala Asn His Thr Leu Thr Val
245 250 255

Val Glu Ala Asp Ala Asn Tyr Val Lys Pro Phe Thr Ala Lys Thr Leu
260 265 270

Val Ile Ser Pro Gly Gln Thr Met Asn Leu Leu Leu Thr Thr Ala Pro
275 280 285

Asn Pro Gly Ser Pro Val Tyr Ala Met Ala Ile Ala Pro Tyr Thr Asn
290 295 300

Thr Gln Gly Thr Phe Asp Asn Thr Thr Ala Val Ala Val Leu Glu Tyr
305 310 315 320



US 2012/0192312 Al Jul. 26, 2012
67

-continued

Ala Pro Thr Arg Ala Ser Ala Thr Gly Asn Asn Asn Leu Pro Leu Pro
325 330 335

Pro Leu Pro Arg Tyr Asn Asp Thr Asn Ala Val Ala Asn Phe Ser Ser
340 345 350

Lys Phe Arg Ser Leu Ala Thr Ala Arg Tyr Pro Ala Arg Val Pro Arg
355 360 365

Ala Val Asp Arg His Val Leu Phe Thr Val Gly Leu Gly Thr Asp Pro
370 375 380

Cys Pro Ser Asn Gln Thr Cys Gln Gly Pro Asn Gly Thr Lys Phe Ala
385 390 395 400

Ala Ser Ile Asn Asn Asn Ser Phe Val Arg Pro Arg Val Ala Leu Leu
405 410 415

Glu Ala His Cys Gln Arg Arg Val Val Pro Leu Ala Phe Asn Thr Ser
420 425 430

Val Glu Leu Val Leu Gln Gly Thr Ser Ile Gln Gly Ala Glu Ser His
435 440 445

Pro Leu His Met His Gly Phe Asn Phe Phe Val Val Gly Gln Gly Phe
450 455 460

Gly Asn Tyr Asp Pro Val Asn Asp Pro Ala Asn Tyr Asn Leu Val Asp
465 470 475 480

Pro Val Glu Arg Asn Thr Val Ser Val Pro Thr Gly Gly Trp Val Ala
485 490 495

Val Arg Phe Leu Ala Asp Asn Pro Gly Val Trp Leu Met His Cys His
500 505 510

Phe Asp Val His Leu Ser Trp Gly Leu Ser Met Ala Trp Leu Val Asn
515 520 525

Asp Gly Pro Leu Pro Ser Gln Lys Met Leu Pro Pro Pro Ser Asp Leu
530 535 540

Pro Lys Cys
545

<210> SEQ ID NO 63

<211> LENGTH: 581

<212> TYPE: PRT

<213> ORGANISM: Populus sp.

<400> SEQUENCE: 63

Met Gly Val Ser Phe Leu Pro Ser Pro Ala Phe Leu Gly Leu Leu Leu
1 5 10 15

Phe Ser Phe Val Thr Leu Ser Leu His Pro Lys Pro Ala Val Ala Thr
20 25 30

Thr Arg His Tyr Lys Leu Asp Val Met Leu Gln Asn Val Thr Arg Leu
Cys His Thr Lys Ser Met Val Thr Val Asn Gly Lys Phe Pro Gly Pro
50 55 60

Arg Ile Val Ala Arg Glu Gly Asp Arg Leu Leu Ile Lys Val Val Asn
65 70 75 80

His Val Gln Asn Asn Ile Ser Ile His Trp His Gly Ile Arg Gln Leu
85 90 95

Arg Ser Gly Trp Ala Asp Gly Pro Ala Tyr Val Thr Gln Cys Pro Ile
100 105 110

Gln Thr Gly Gln Ser Tyr Val Tyr Asn Tyr Thr Ile Val Gly Gln Arg
115 120 125
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Gly Thr Leu Trp Trp His Ala His Ile Ser Trp Leu Arg Ser Thr Leu
130 135 140

Tyr Gly Pro Leu Ile Ile Leu Pro Lys Leu Gly Thr Pro Tyr Pro Phe
145 150 155 160

Val Lys Pro Tyr Lys Glu Val Pro Ile Ile Phe Gly Glu Trp Phe Asn
165 170 175

Ala Asp Pro Glu Ala Ile Ile Asn Gln Ala Leu Gln Thr Gly Gly Gly
180 185 190

Pro Asn Val Ser Asp Ala Tyr Thr Ile Asn Gly Leu Pro Gly Pro Leu
195 200 205

Tyr Asn Cys Ser Ala Lys Asp Thr Phe Lys Leu Lys Val Lys Pro Gly
210 215 220

Lys Thr Tyr Leu Leu Arg Leu Ile Asn Ala Ala Leu Asn Asp Glu Leu
225 230 235 240

Phe Phe Ser Ile Ala Asn His Thr Phe Thr Val Val Glu Ala Asp Ala
245 250 255

Val Tyr Val Lys Pro Phe Asp Thr Lys Thr Leu Leu Ile Ala Pro Gly
260 265 270

Gln Thr Thr Asn Val Leu Leu Lys Thr Lys Pro His His Pro Asn Ala
275 280 285

Lys Phe Phe Met Thr Ala Arg Pro Tyr Val Thr Gly Gln Gly Thr Phe
290 295 300

Asp Asn Ser Thr Val Ala Gly Ile Leu Glu Tyr Glu Glu Ser His Lys
305 310 315 320

Thr Ile Gln Ser Ser His Ser Thr Lys Arg Leu Pro Leu Phe Lys Pro
325 330 335

Asn Leu Pro Pro Leu Asn Asp Thr Ser Phe Ala Thr Lys Phe Thr Ser
340 345 350

Lys Leu Arg Ser Leu Ala Asn Ala Gln Phe Pro Ala Asn Val Pro Gln
355 360 365

Lys Val Asp Arg Gln Phe Phe Phe Thr Val Gly Leu Gly Thr His Ser
370 375 380

Cys Pro Gln Asn Gln Thr Cys Gln Gly Pro Asn Gly Thr Met Phe Ala
385 390 395 400

Ala Ser Val Asn Asn Val Ser Phe Ala Met Pro Thr Thr Ala Leu Leu
405 410 415

Gln Ala His His Phe Gly Gln Ser Asn Gly Val Tyr Thr Pro Asp Phe
420 425 430

Pro Ile Asn Pro Leu Thr Pro Phe Asn Tyr Thr Gly Asn Pro Pro Asn
435 440 445

Asn Thr Met Val Ser Asn Gly Thr Lys Leu Val Val Leu Pro Phe Asn
450 455 460

Thr Thr Val Glu Leu Ile Met Gln Asp Thr Ser Ile Leu Gly Ala Glu
465 470 475 480

Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln
485 490 495

Gly Phe Gly Asn Phe Asp Pro Asn Lys Asp Pro Ala Asn Phe Asn Leu
500 505 510

Ile Asp Pro Ile Glu Arg Asn Thr Val Gly Val Pro Ser Gly Gly Trp
515 520 525
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Val Ala Ile Arg Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Met His
530 535 540

Cys His Leu Glu Val His Thr Ser Trp Gly Leu Lys Met Ala Trp Val
545 550 555 560

Val Leu Asp Gly Lys Leu Pro Asn Gln Lys Leu Leu Pro Pro Pro Ala
565 570 575

Asp Leu Pro Arg Cys
580

<210> SEQ ID NO 64

<211> LENGTH: 581

<212> TYPE: PRT

<213> ORGANISM: Populus sp.

<400> SEQUENCE: 64

Met Gly Val Tyr Leu Leu Pro Ser Pro Ala Ser Leu Ala Val Phe Leu
1 5 10 15

Ser Ser Phe Val Thr Leu Phe Val His Pro Arg Pro Ala Ile Ala Ile
Thr Arg His Tyr Lys Phe Asp Val Met Leu Gln Asn Val Thr Arg Leu
35 40 45

Cys His Thr Lys Ser Met Val Thr Val Asn Gly Lys Phe Pro Gly Pro
50 55 60

Cys Ile Val Ala Arg Glu Gly Asp Arg Leu Leu Ile Lys Val Val Asn
65 70 75 80

His Val Gln Asn Asn Ile Ser Ile His Trp His Gly Ile Arg Gln Leu
85 90 95

Arg Ser Gly Trp Ala Asp Gly Pro Ala Tyr Val Thr Gln Cys Pro Ile
100 105 110

Gln Thr Gly Gln Ser Tyr Val Tyr Asn Tyr Thr Ile Val Gly Gln Arg
115 120 125

Gly Thr Leu Trp Trp His Ala His Ile Ser Trp Leu Arg Ser Thr Leu
130 135 140

Tyr Gly Pro Leu Ile Ile Leu Pro Lys Leu Gly Thr Pro Tyr Pro Phe
145 150 155 160

Ala Lys Pro Asp Lys Glu Val Pro Ile Ile Phe Gly Glu Trp Phe Asn
165 170 175

Ala Asp Pro Glu Ala Ile Ile Asn Gln Ala Met Gln Thr Gly Gly Gly
180 185 190

Pro Asn Val Ser Asp Ala Tyr Thr Ile Asn Gly Leu Pro Gly Pro Leu
195 200 205

Tyr Asn Cys Ser Ala Lys Asn Thr Phe Lys Leu Lys Val Lys Pro Gly
210 215 220

Lys Thr Tyr Leu Leu Arg Leu Ile Asn Ala Ala Leu Asn Glu Glu Leu
225 230 235 240

Phe Phe Ser Ile Ala Asn His Thr Leu Thr Val Val Gly Val Asp Ala
245 250 255

Ile Tyr Val Lys Pro Phe Asp Thr Glu Thr Leu Leu Ile Ala Ser Gly
260 265 270

Gln Thr Thr Asp Val Leu Leu Lys Thr Lys Pro His His Pro Asp Ala
275 280 285

Lys Phe Phe Met Ser Ala Arg Pro Tyr Val Thr Gly Gln Gly Thr Phe
290 295 300
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Asp Asn Ser Thr Val Ala Gly Ile Leu Glu Tyr Glu Val Ala Arg Lys
305 310 315 320

Thr Ile Gln Ser Ser His Thr Ser Lys Arg Leu Pro Leu Tyr Lys Pro
325 330 335

Asn Leu Pro Pro Leu Asn Asp Thr Ser Phe Ala Thr Asn Phe Thr Ser
340 345 350

Lys Leu Arg Ser Leu Ala Ser Ala Glu Phe Pro Ala Asn Val Pro Gln
355 360 365

Lys Val Asp Arg His Phe Phe Phe Thr Val Gly Leu Gly Thr Asn Pro
370 375 380

Cys Ser Lys Asn Gln Thr Cys Gln Gly Pro Asn Gly Thr Arg Phe Ala
385 390 395 400

Ala Ser Val Asn Asn Val Ser Phe Val Met Pro Thr Lys Ala Leu Leu
405 410 415

Glu Ala His His Phe Gly Gln Ser Lys Gly Val Tyr Ser Pro Asn Phe
420 425 430

Pro Ile Ser Pro Leu Ile Pro Phe Asp Tyr Thr Gly Thr Pro Gln Asn
435 440 445

Asn Thr Met Val Ser His Gly Thr Lys Leu Val Met Leu Pro Phe Asn
450 455 460

Thr Ser Val Glu Leu Ile Met Gln Asp Thr Ser Ile Leu Gly Ala Glu
465 470 475 480

Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln
485 490 495

Gly Phe Gly Asn Phe Asp Pro Lys Lys Asp Pro Ala Asn Phe Asn Leu
500 505 510

Val Asp Pro Val Glu Arg Asn Thr Val Gly Val Pro Ser Gly Gly Trp
515 520 525

Val Ala Ile Arg Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Leu His
530 535 540

Cys His Val Glu Leu His Met Ser Trp Gly Leu Met Met Ala Trp Val
545 550 555 560

Val Leu Asp Gly Lys Leu Pro Asn His Arg Leu Leu Pro Pro Pro Val
565 570 575

Asp Leu Pro Lys Cys
580

<210> SEQ ID NO 65

<211> LENGTH: 581

<212> TYPE: PRT

<213> ORGANISM: Populus sp.
<400> SEQUENCE: 65

Met Gly Ala Ser Phe Leu Pro Ser Pro Ala Phe Leu Ala Val Phe Leu
1 5 10 15

Ile Ser Phe Val Thr Leu Ser Ile His Pro Glu Pro Ala Leu Ala Ile
20 25 30

Thr Arg His Tyr Lys Phe Asp Val Met Leu Gln Asn Val Thr Arg Leu

Cys His Thr Lys Ser Ile Val Thr Val Asn Gly Lys Phe Pro Gly Pro
50 55 60

Arg Ile Val Ala Arg Glu Gly Asp Arg Leu Leu Ile Lys Val Val Asn
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65 70 75 80

His Val Gln Asn Asn Ile Ser Ile His Trp His Gly Ile Arg Gln Leu
85 90 95

Arg Ser Gly Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile
100 105 110

Gln Thr Gly Gln Ser Tyr Val Tyr Asn Tyr Thr Ile Val Gly Gln Arg
115 120 125

Gly Thr Leu Trp Trp His Ala His Ile Ser Trp Leu Arg Ser Thr Leu
130 135 140

Tyr Gly Pro Leu Ile Ile Leu Pro Lys Leu Gly Thr Thr Tyr Pro Phe
145 150 155 160

Ala Lys Pro His Lys Glu Val Pro Ile Ile Phe Gly Glu Trp Phe Asn
165 170 175

Ala Asp Pro Glu Ala Ile Ile Asn Gln Ala Met Gln Thr Gly Gly Gly
180 185 190

Pro Asn Val Ser Asp Ala Tyr Thr Ile Asn Gly Phe Pro Gly Pro Leu
195 200 205

Tyr Asn Cys Ser Ala Lys Asp Thr Phe Lys Leu Lys Val Lys Pro Gly
210 215 220

Lys Thr Tyr Leu Leu Arg Met Ile Asn Ala Ala Leu Asn Asp Glu Leu
225 230 235 240

Phe Phe Ser Ile Ala Asn His Thr Leu Thr Val Val Asp Val Asp Ala
245 250 255

Ile Tyr Val Lys Pro Phe Asp Thr Glu Thr Leu Leu Ile Ala Pro Gly
260 265 270

Gln Thr Thr Asn Val Leu Leu Lys Thr Lys Pro His His Pro Asn Ala
275 280 285

Ser Phe Phe Met Ser Ala Arg Pro Tyr Val Thr Gly Gln Gly Thr Phe
290 295 300

Asp Asn Ser Thr Val Ala Gly Ile Leu Glu Tyr Glu Glu Ser Asn Lys
305 310 315 320

Thr Ile Lys Ser Ser His Ser Pro Lys Lys Leu Pro Phe Tyr Lys Pro
325 330 335

Asn Leu Pro Pro Leu Asn Asp Thr Ser Phe Ala Thr Asn Phe Thr Ser
340 345 350

Lys Leu Arg Ser Leu Ala Ser Ala Glu Phe Pro Ala Asn Val Pro Gln
355 360 365

Lys Val Asp Arg Gln Phe Phe Phe Ser Val Ser Leu Gly Thr Asn Pro
370 375 380

Cys Ser Lys Asn Lys Thr Cys Gln Gly Pro Asn Gly Thr Met Phe Ala
385 390 395 400

Ala Ser Val Asn Asn Val Ser Phe Val Met Pro Thr Lys Ala Leu Leu
405 410 415

Gln Ala His His Phe Gly Gln Ser Lys Gly Val Tyr Ser Pro Asn Phe
420 425 430

Pro Ile Asn Pro Leu Ile Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn
435 440 445

Asn Thr Met Val Ser Asn Gly Thr Lys Leu Val Val Leu Pro Phe Asn
450 455 460

Thr Ser Val Glu Leu Ile Met Gln Asp Thr Ser Ile Leu Gly Ala Glu
465 470 475 480
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Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly Glu
485 490 495

Gly Phe Gly Asn Phe Asp Pro Lys Lys Asp Pro Ala Asn Phe Asn Leu
500 505 510

Val Asp Pro Val Glu Arg Asn Thr Val Gly Val Pro Ser Gly Gly Trp
515 520 525

Val Ala Ile Arg Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Met His
530 535 540

Cys His Leu Glu Val His Thr Ser Trp Gly Leu Lys Met Ala Trp Val
545 550 555 560

Val Leu Asp Gly Lys Leu Pro Asn Gln Lys Leu Leu Pro Pro Pro Ala
565 570 575

Asp Leu Pro Lys Cys
580

<210> SEQ ID NO 66

<211> LENGTH: 581

<212> TYPE: PRT

<213> ORGANISM: Populus sp.
<400> SEQUENCE: 66

Met Gly Ala Ser Phe Leu Pro Ser Pro Ala Phe Leu Ala Val Phe Leu
1 5 10 15

Ile Ser Phe Val Thr Leu Ser Ile His Pro Glu Pro Ala Leu Ala Ile
20 25 30

Thr Arg His Tyr Lys Phe Asp Val Met Leu Gln Asn Val Thr Arg Leu
Cys His Thr Lys Ser Ile Val Thr Val Asn Gly Lys Phe Pro Gly Pro
50 55 60

Arg Ile Val Ala Arg Glu Gly Asp Arg Leu Leu Ile Lys Val Val Asn
65 70 75 80

His Val Gln Asn Asn Ile Ser Ile His Trp His Gly Ile Arg Gln Leu
85 90 95

Arg Ser Gly Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile
100 105 110

Gln Thr Gly Gln Ser Tyr Val Tyr Asn Tyr Thr Ile Val Gly Gln Arg
115 120 125

Gly Thr Leu Trp Trp His Ala His Ile Ser Trp Leu Arg Ser Thr Leu
130 135 140

Tyr Gly Pro Leu Ile Ile Leu Pro Lys Leu Gly Thr Thr Tyr Pro Phe
145 150 155 160

Ala Lys Pro His Lys Glu Val Pro Ile Ile Phe Gly Glu Trp Phe Asn
165 170 175

Ala Asp Pro Glu Ala Ile Ile Asn Gln Ala Met Gln Thr Gly Gly Gly
180 185 190

Pro Asn Val Ser Asp Ala Tyr Thr Ile Asn Gly Phe Pro Gly Pro Leu
195 200 205

Tyr Asn Cys Ser Ala Lys Asp Thr Phe Lys Leu Lys Val Lys Pro Gly
210 215 220

Lys Thr Tyr Leu Leu Arg Met Ile Asn Ala Ala Leu Asn Asp Glu Leu
225 230 235 240

Phe Phe Ser Ile Ala Asn His Thr Leu Thr Val Val Asp Val Asp Ala
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245 250 255

Ile Tyr Val Lys Pro Phe Asp Thr Glu Thr Leu Leu Ile Ala Pro Gly
260 265 270

Gln Thr Thr Asn Val Leu Leu Lys Thr Lys Pro His His Pro Asn Ala
275 280 285

Ser Phe Phe Met Ser Ala Arg Pro Tyr Val Thr Gly Gln Gly Thr Phe
290 295 300

Asp Asn Ser Thr Val Ala Gly Ile Leu Glu Tyr Glu Glu Ser Asn Lys
305 310 315 320

Thr Ile Lys Ser Ser His Ser Pro Lys Lys Leu Pro Phe Tyr Lys Pro
325 330 335

Asn Leu Pro Pro Leu Asn Asp Thr Ser Phe Ala Thr Asn Phe Thr Ser
340 345 350

Lys Leu Arg Ser Leu Ala Ser Ala Glu Phe Pro Ala Asn Val Pro Gln
355 360 365

Lys Val Asp Arg Gln Phe Phe Phe Ser Val Ser Leu Gly Thr Asn Pro
370 375 380

Cys Ser Lys Asn Lys Thr Cys Gln Gly Pro Asn Gly Thr Met Phe Ala
385 390 395 400

Ala Ser Val Asn Asn Val Ser Phe Val Met Pro Thr Lys Ala Leu Leu
405 410 415

Gln Ala His His Phe Gly Gln Ser Lys Gly Val Tyr Ser Pro Asn Phe
420 425 430

Pro Ile Asn Pro Leu Ile Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn
435 440 445

Asn Thr Met Val Ser Asn Gly Thr Lys Leu Val Val Leu Pro Phe Asn
450 455 460

Thr Ser Val Glu Leu Ile Met Gln Asp Thr Ser Ile Leu Gly Ala Glu
465 470 475 480

Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly Glu
485 490 495

Gly Phe Gly Asn Phe Asp Pro Lys Lys Asp Pro Ala Asn Phe Asn Leu
500 505 510

Val Asp Pro Val Glu Arg Asn Thr Val Gly Val Pro Ser Gly Gly Trp
515 520 525

Val Ala Ile Arg Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Met His
530 535 540

Cys His Leu Glu Val His Thr Ser Trp Gly Leu Lys Met Ala Trp Val
545 550 555 560

Val Leu Asp Gly Lys Leu Pro Asn Gln Lys Leu Leu Pro Pro Pro Ala
565 570 575

Asp Leu Pro Lys Cys
580

<210> SEQ ID NO 67

<211> LENGTH: 581

<212> TYPE: PRT

<213> ORGANISM: Populus sp.

<400> SEQUENCE: 67

Met Gly Ala Ser Leu Leu Pro Pro Pro Ala Phe Leu Ala Val Phe Leu
1 5 10 15
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-continued

Phe Ser Phe Val Thr Leu Ser Val Asn Pro Glu Pro Ala Leu Ala Ile
20 25 30

Thr Arg His Tyr Lys Phe Asp Val Met Leu Gln Asn Val Thr Arg Leu
35 40 45

Cys His Thr Lys Ser Met Val Thr Val Asn Gly Lys Phe Pro Gly Pro
50 55 60

Arg Ile Val Ala Arg Glu Gly Asp Arg Leu Val Ile Thr Val Val Asn
65 70 75 80

His Val Gln Asn Asn Ile Ser Ile His Trp His Gly Ile Arg Gln Leu
85 90 95

Arg Ser Gly Trp Ala Asp Gly Pro Ala Tyr Val Thr Gln Cys Pro Ile
100 105 110

Gln Thr Gly Gln Ser Tyr Val Tyr Asn Tyr Thr Ile Val Gly Gln Arg
115 120 125

Gly Thr Leu Trp Trp His Ala His Ile Ser Trp Leu Arg Ser Thr Leu
130 135 140

Tyr Gly Pro Ile Ile Leu Leu Pro Lys Leu Gly Thr Pro Tyr Pro Phe
145 150 155 160

Ala Lys Pro Tyr Lys Glu Val Pro Ile Ile Phe Gly Glu Trp Phe Asn
165 170 175

Ala Asp Pro Glu Ala Ile Ile Asn Gln Ala Met Gln Thr Gly Gly Gly
180 185 190

Pro Asn Val Ser Asp Ala Tyr Thr Ile Asn Gly Leu Pro Gly Pro Leu
195 200 205

Tyr Asn Cys Ser Ala Lys Asp Thr Phe Lys Leu Lys Val Lys Pro Gly
210 215 220

Lys Thr Tyr Leu Leu Arg Met Ile Asn Ala Ala Leu Asn Asp Glu Leu
225 230 235 240

Phe Phe Ser Ile Ala Asn His Thr Val Thr Val Val Asp Val Asp Ala
245 250 255

Val Tyr Val Lys Pro Phe Asp Ala Glu Thr Leu Leu Ile Thr Pro Gly
260 265 270

Gln Thr Thr Asn Val Leu Leu Lys Thr Lys Pro Asp Tyr Pro Asn Ala
275 280 285

Gln Phe Phe Met Ser Ala Arg Pro Tyr Ala Thr Gly Gln Gly Thr Phe
290 295 300

Asp Asn Ser Thr Val Ala Gly Ile Leu Glu Tyr Glu Val Pro Asn Lys
305 310 315 320

Thr Ser Gln Ser Asn His Ser Thr Lys Lys Leu Pro Leu Tyr Lys Pro
325 330 335

Asn Leu Pro Pro Leu Asn Asp Thr Ser Phe Ala Thr Asn Phe Ser Ser
340 345 350

Lys Leu Arg Ser Leu Ala Ser Ala Asp Phe Pro Ala Asn Val Pro Gln
355 360 365

Lys Val Asp Arg Gln Phe Val Phe Thr Val Gly Leu Gly Thr Asn Pro
370 375 380

Cys Ser Lys Asn Gln Thr Cys Gln Gly Pro Asn Gly Thr Arg Phe Ala
385 390 395 400

Ala Ser Val Asn Asn Val Ser Phe Val Met Pro Ser Thr Ala Leu Leu
405 410 415

Gln Ala His His Phe Gly Gln Ser Arg Gly Val Tyr Ser Pro Tyr Phe
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420 425 430

Ala Ile Ser Pro Leu Ile Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn
435 440 445

Asn Thr Met Val Ser Asn Gly Thr Lys Leu Val Val Leu Pro Phe Asn
450 455 460

Thr Ser Val Glu Leu Ile Met Gln Asp Thr Ser Ile Leu Gly Ala Glu
465 470 475 480

Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln
485 490 495

Gly Phe Gly Asn Phe Asp Pro Ser Lys Asp Pro Ala Asn Phe Asn Leu
500 505 510

Val Asp Pro Val Glu Arg Asn Thr Val Gly Val Pro Ser Gly Gly Trp
515 520 525

Val Ala Ile Arg Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Met His
530 535 540

Cys His Leu Glu Val His Thr Ser Trp Gly Leu Lys Met Ala Trp Val
545 550 555 560

Val Leu Asp Gly Lys Leu Pro Asn Gln Lys Leu Leu Pro Pro Pro Ala
565 570 575

Asp Leu Pro Lys Cys
580

<210> SEQ ID NO 68

<211> LENGTH: 581

<212> TYPE: PRT

<213> ORGANISM: Populus sp.

<400> SEQUENCE: 68

Met Gly Ala Ser Leu Leu Pro Pro Pro Ala Phe Leu Ala Val Phe Leu
1 5 10 15

Phe Ser Phe Val Thr Leu Ser Val Asn Pro Glu Pro Ala Leu Ala Ile
20 25 30

Thr Arg His Tyr Lys Phe Asp Val Met Leu Gln Asn Val Thr Arg Leu
Cys His Thr Arg Ser Met Val Thr Val Asn Gly Lys Phe Pro Gly Pro
50 55 60

Arg Ile Val Ala Arg Glu Gly Asp Arg Leu Val Ile Arg Met Val Asn
65 70 75 80

His Val Gln Asn Asn Ile Ser Ile His Trp His Gly Ile Arg Gln Leu
85 90 95

Arg Ser Gly Trp Ala Asp Gly Pro Ala Tyr Val Thr Gln Cys Pro Ile
100 105 110

Gln Thr Gly Gln Ser Tyr Val Tyr Asn Tyr Thr Ile Val Gly Gln Arg
115 120 125

Gly Thr Leu Trp Trp His Ala His Ile Ser Trp Leu Arg Ser Thr Leu
130 135 140

His Gly Pro Ile Ile Leu Leu Pro Lys Leu Gly Thr Pro Tyr Pro Phe
145 150 155 160

Ala Lys Pro Tyr Lys Glu Val Pro Ile Ile Phe Gly Glu Trp Phe Asn
165 170 175

Ala Asp Pro Glu Ala Ile Ile Ser Gln Ala Met Gln Thr Gly Gly Gly
180 185 190
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Pro Asn Val Ser Asp Ala Tyr Thr Ile Asn Gly Leu Pro Gly Pro Leu
195 200 205

Tyr Asn Cys Ser Ala Lys Asp Thr Phe Lys Leu Lys Val Lys Pro Gly
210 215 220

Lys Thr Tyr Leu Leu Arg Met Ile Asn Ala Ala Leu Asn Asp Glu Leu
225 230 235 240

Phe Phe Ser Ile Ala Asn His Thr Val Thr Val Val Asp Val Asp Ala
245 250 255

Val Tyr Val Lys Pro Phe Asp Ala Glu Thr Leu Leu Ile Thr Pro Gly
260 265 270

Gln Thr Thr Asn Val Leu Leu Lys Thr Lys Pro Asp Tyr Pro Asn Ala
275 280 285

Gln Phe Phe Met Ser Ala Arg Pro Tyr Ala Thr Gly Gln Gly Thr Phe
290 295 300

Asp Asn Ser Thr Val Ala Gly Ile Leu Glu Tyr Glu Val Pro Asn Lys
305 310 315 320

Thr Ser Gln Ser Asn His Ser Thr Lys Lys Leu Pro Leu Tyr Lys Pro
325 330 335

Asn Leu Pro Pro Leu Asn Asp Thr Ser Phe Ala Thr Asn Phe Ser Ser
340 345 350

Lys Leu Arg Ser Leu Ala Ser Ala Asp Phe Pro Ala Asn Val Pro Gln
355 360 365

Lys Val Asp Arg Gln Phe Phe Phe Thr Val Gly Leu Gly Thr Asn Pro
370 375 380

Cys Ser Lys Asn Gln Thr Cys Gln Gly Pro Asn Gly Thr Arg Phe Ala
385 390 395 400

Ala Ser Val Asn Asn Val Ser Phe Val Met Pro Thr Thr Ala Leu Leu
405 410 415

Gln Ala His His Phe Gly Gln Ser Arg Gly Val Tyr Ser Pro Tyr Phe
420 425 430

Pro Ile Ser Pro Leu Ile Pro Phe Asn Tyr Thr Gly Thr Pro Pro Asn
435 440 445

Asn Thr Met Val Ser Asn Gly Thr Lys Leu Val Val Leu Pro Phe Asn
450 455 460

Thr Ser Val Glu Leu Ile Met Gln Gly Thr Ser Ile Leu Gly Ala Glu
465 470 475 480

Ser His Pro Leu His Leu His Gly Phe Asn Phe Phe Val Val Gly Gln
485 490 495

Gly Phe Gly Asn Phe Asp Pro Ser Lys Asp Pro Ala Asn Phe Asn Leu
500 505 510

Val Asp Pro Val Glu Arg Asn Thr Val Gly Val Pro Ser Gly Gly Trp
515 520 525

Val Ala Ile Arg Phe Leu Ala Asp Asn Pro Gly Val Trp Phe Met His
530 535 540

Cys His Leu Glu Val His Thr Ser Trp Gly Leu Lys Met Ala Trp Val
545 550 555 560

Val Leu Asp Gly Lys Leu Pro Asn Gln Lys Leu Leu Pro Pro Pro Ala
565 570 575

Asp Leu Pro Lys Cys
580
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<210>
<211>
<212>
<213>

<400>

Met Pro Arg

1

Val

Phe

Ile

Glu

65

Val

Asp

Phe

Ile

145

Glu

Ile

Ser

Ser

Leu

225

Ala

Pro

Val

Ser

Ala

305

Leu

Ala

Pro

Leu

Asn

Leu

50

Gly

Thr

Gly

Leu

Ala

130

Leu

Ala

Ile

His

Gln

210

Arg

Gly

Tyr

Leu

Pro

290

Ile

Phe

Asp

Arg

Leu

Val

Thr

Asp

Ile

Pro

Tyr

115

His

Pro

Val

Asn

Thr

195

Asp

Ile

His

Lys

Leu

275

Phe

Leu

Lys

Ser

Thr
355

PRT

SEQUENCE :

His

Gln

20

Val

Val

Asn

His

Ala

100

Asn

Ile

Lys

Val

Arg

180

Ile

Gly

Ile

Lys

Thr

260

Ala

Met

His

Pro

Leu

340

Val

SEQ ID NO 69
LENGTH:
TYPE :
ORGANISM: Brachypodium distachyon

561

69

Leu

Ala

Met

Asn

Val

Trp

85

Tyr

Phe

Asn

Leu

Val

165

Ala

Asn

Phe

Asn

Leu

245

Asp

Ala

Asp

Tyr

Pro

325

Arg

Asp

Ser

Leu

Arg

Gly

Leu

70

His

Ile

Thr

Trp

Gly

150

Leu

Met

Gly

Lys

Ala

230

Thr

Ile

Asp

Ala

Thr

310

Pro

Ser

His

Gln

Ser

Lys

Lys

55

Val

Gly

Thr

Ile

Leu

135

Val

Gly

Gln

His

Leu

215

Ala

Val

Leu

Gln

Pro

295

Asn

Gln

Leu

Ser

Leu

Val

Met

40

Phe

Lys

Val

Gln

Thr

120

Arg

Pro

Glu

Leu

Pro

200

Asn

Leu

Val

Leu

Ser

280

Val

Thr

Asn

Asn

Leu
360

Leu

His

25

Ser

Pro

Val

Arg

Cys

105

Gly

Ala

Tyr

Trp

Gly

185

Gly

Val

Asn

Glu

Ile

265

Ala

Gln

Val

Ala

Ser

345

Phe

Leu

10

Ala

Arg

Gly

Val

Gln

90

Pro

Gln

Thr

Pro

Trp

170

Val

Pro

Glu

Asp

Val

250

Thr

Gly

Val

Ser

Thr

330

Lys

Phe

Val

Ile

Leu

Pro

Asn

75

Ile

Ile

Arg

Val

Phe

155

Lys

Gly

Met

Ser

Asp

235

Asp

Pro

Arg

Asp

Ala

315

Leu

Glu

Thr

Val

Thr

Cys

Thr

60

His

Arg

Gln

Gly

His

140

Pro

Ala

Pro

Ser

Gly

220

Leu

Ala

Gly

Tyr

Asn

300

Ala

Ile

Tyr

Ile

Met

Arg

Ser

Leu

Val

Thr

Pro

Thr

125

Gly

Ala

Asp

Asn

Asp

205

Lys

Phe

Val

Gln

Leu

285

Thr

Ala

Ala

Pro

Gly
365

Val

His

30

Thr

Tyr

Pro

Gly

Gly

110

Leu

Ala

Pro

Ile

Ile

190

Cys

Thr

Phe

Tyr

Thr

270

Leu

Thr

Arg

Ser

Ala

350

Val

Asn

15

Tyr

Lys

Ala

His

Trp

95

Ser

Leu

Ile

His

Glu

175

Ser

Ala

Tyr

Lys

Thr

255

Thr

Ser

Gly

Leu

Lys

335

Asn

Gly

Cys

Lys

Thr

Arg

Asn

80

Tyr

Ser

Trp

Val

Lys

160

Thr

Asp

Ser

Met

Ile

240

Lys

Asn

Ile

Thr

Thr

320

Phe

Val

Val
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Asn Pro Cys Pro Asn Cys Ile Asn Gly Thr Arg Val Val Gly Thr Ile
370 375 380

Asn Asn Leu Thr Phe Val Met Pro Ser Thr Pro Ile Leu Gln Ala Tyr
385 390 395 400

Tyr Tyr Asn Ile Pro Gly Val Phe Thr Glu Asp Phe Pro Ala Thr Pro
405 410 415

Pro His Lys Phe Asn Tyr Thr Gly Ser Gly Pro Lys Asn Leu Arg Thr
420 425 430

Met Asn Gly Thr Arg Val Tyr Arg Leu Pro Tyr Asn Ala Ser Val Gln
435 440 445

Val Ile Leu Gln Asp Thr Gly Ile Ile Ser Thr Glu Ser His Pro Ile
450 455 460

His Leu His Gly Phe Asn Phe Phe Val Val Gly Arg Gly Ile Gly Asn
465 470 475 480

Tyr Ser Pro Lys Thr Ser Pro Ser Thr Phe Asn Leu Ile Asp Pro Ile
485 490 495

Glu Arg Asn Thr Ile Gly Val Pro Thr Gly Gly Trp Thr Ala Ile Arg
500 505 510

Phe Arg Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His Phe Glu
515 520 525

Val His Thr Ser Trp Gly Leu Lys Met Val Phe Val Val Glu Asn Gly
530 535 540

Lys Arg Pro Ser Glu Thr Leu Ile Pro Pro Pro Lys Asp Leu Leu Gln
545 550 555 560

Cys

<210> SEQ ID NO 70

<211> LENGTH: 564

<212> TYPE: PRT

<213> ORGANISM: Oryza sativa

<400> SEQUENCE: 70

Met Ala Val Leu Pro Glu Ser Arg Arg Leu Ser Leu Leu Leu Met Ala
1 5 10 15

Ala Cys Phe Leu Leu Gln Ala Leu Ser Ala His Ala Ile Thr Arg His
20 25 30

Tyr Lys Phe Asn Val Val Met Arg Asn Met Thr Arg Leu Cys Ser Thr
35 40 45

Lys Pro Ile Leu Thr Val Asn Gly Lys Phe Pro Gly Pro Thr Leu Tyr
50 55 60

Ala Arg Glu Gly Asp Asn Val Leu Val Lys Val Val Asn His Val Ala
65 70 75 80

His Asn Val Thr Ile His Trp His Gly Val Arg Gln Ile Arg Thr Gly
85 90 95

Trp Tyr Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Pro Gly
100 105 110

Ser Ser Phe Leu Tyr Asn Phe Thr Ile Thr Gly Gln Arg Gly Thr Leu
115 120 125

Leu Trp His Ala His Ile Asn Trp Leu Arg Ala Thr Val His Gly Ala
130 135 140

Ile Val Ile Leu Pro Lys Leu Gly Val Pro Tyr Pro Phe Pro Ala Pro
145 150 155 160
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His Lys Glu Ala Val Ile Val Leu Gly Glu Trp Trp Lys Glu Asp Thr
165 170 175

Glu Thr Val Ile Asn Gln Ala Met Gln Leu Gly Val Gly Pro Asn Ile
180 185 190

Ser Asp Ser His Thr Ile Asn Gly His Pro Gly Pro Leu Ser Glu Cys
195 200 205

Ala Ser Ser Gln Asp Gly Phe Lys Leu Ser Val Glu Asn Gly Lys Thr
210 215 220

Tyr Met Leu Arg Ile Ile Asn Ala Ala Leu Asn Asp Asp Leu Phe Phe
225 230 235 240

Lys Val Ala Gly His Glu Leu Thr Val Val Glu Val Asp Ala Val Tyr
245 250 255

Thr Lys Pro Phe Lys Thr Asp Thr Leu Leu Ile Thr Pro Gly Gln Thr
260 265 270

Thr Asn Val Leu Val Arg Ala Asn Gln Gly Ala Gly Arg Tyr Leu Leu
275 280 285

Ser Val Ser Pro Phe Met Asp Ala Pro Val Gln Val Asp Asn Lys Thr
290 295 300

Gly Thr Ala Thr Leu His Tyr Ala Asn Thr Val Ser Ser Ser Met Ala
305 310 315 320

Ser Leu Thr Leu Val Lys Pro Pro Pro Gln Asn Ala Thr His Ile Val
325 330 335

Ser Lys Phe Thr Asp Ser Leu His Ser Leu Asn Ser Lys Glu Tyr Pro
340 345 350

Ala Asn Val Pro Gln Thr Val Asp His Ser Leu Leu Leu Thr Val Gly
355 360 365

Val Gly Val Asn Pro Cys Pro Ser Cys Ile Asn Gly Thr Arg Val Val
370 375 380

Gly Thr Ile Asn Asn Val Thr Phe Ile Met Pro Ser Thr Pro Ile Leu
385 390 395 400

Gln Ala His Tyr Tyr Asn Ile Pro Gly Val Phe Thr Glu Asp Phe Pro
405 410 415

Ala Thr Pro Leu His Lys Phe Asn Tyr Thr Gly Ser Gly Pro Lys Asn
420 425 430

Leu Gln Thr Met Asn Gly Thr Arg Val Tyr Arg Leu Pro Tyr Asn Ala
435 440 445

Ser Val Gln Val Val Leu Gln Asp Thr Gly Ile Ile Ser Pro Glu Ser
450 455 460

His Pro Ile His Leu His Gly Phe Asn Phe Phe Val Val Gly Lys Gly
465 470 475 480

Val Gly Asn Tyr Asn Pro Arg Thr Ser Pro Ser Thr Phe Asn Leu Ile
485 490 495

Asp Pro Ile Glu Arg Asn Thr Ile Gly Val Pro Thr Gly Gly Trp Thr
500 505 510

Ala Ile Arg Phe Arg Ser Asp Asn Pro Gly Val Trp Phe Met His Cys
515 520 525

His Phe Glu Val His Thr Ser Trp Gly Leu Lys Met Ala Phe Val Val
530 535 540

Asp Asn Gly Lys Arg Pro Ser Glu Thr Leu Ile Pro Pro Pro Lys Asp
545 550 555 560

Leu Pro Gln Cys
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<210>
<211>
<212>
<213>

<400>

PRT

SEQUENCE :

Met Glu Tyr Ala

1

Phe

Val

Val

Thr

65

Ala

Ile

Lys

145

Val

Glu

Ile

Phe

Asn

225

Leu

Asp

Thr

Asp

Tyr

305

Pro

Ser

Pro

Met

Asn

50

Val

Trp

Tyr

Phe

Leu

130

Arg

Val

Ala

Asn

Thr

210

Ala

Thr

Thr

Asn

Ser

290

Ser

Lys

Leu

Asn

Ala

Lys

35

Gly

Leu

His

Ile

Thr

115

Trp

Gly

Leu

Leu

Gly

195

Leu

Ala

Val

Val

Lys

275

Pro

Gly

Asn

Asn

Leu

Leu

20

Asn

Arg

Val

Gly

Thr

100

Ile

Leu

Ile

Ala

Lys

180

His

Pro

Leu

Val

Leu

260

Asn

Ile

Ala

Ala

Ser

340

Phe

SEQ ID NO 71
LENGTH:
TYPE :
ORGANISM: Populus

558

71

Cys

Val

Thr

Phe

Lys

Ile

Gln

Thr

Arg

Pro

Glu

165

Ser

Pro

Val

Asn

Glu

245

Ile

Thr

Ala

Leu

Thr

325

Arg

Phe

Trp

Gln

Thr

Pro

Val

70

Arg

Cys

Gly

Ala

Tyr

150

Trp

Gly

Gly

Lys

Glu

230

Val

Ala

Gly

Val

Ala

310

Ala

Arg

Thr

sp.

Leu

Cys

Arg

Gly

55

Val

Gln

Pro

Gln

Thr

135

Pro

Trp

Leu

Ala

Ser

215

Glu

Asp

Pro

Lys

Asp

295

Asn

Val

Phe

Val

Arg

Arg

Leu

40

Pro

Asn

Leu

Ile

Arg

120

Val

Phe

Lys

Ala

Val

200

Gly

Leu

Ala

Gly

Tyr

280

Asn

Ser

Ala

Pro

Ser

Phe

Val

Cys

Thr

His

Arg

Gln

105

Gly

His

Pro

Ser

Pro

185

Ser

Glu

Phe

Thr

Gln

265

Leu

Met

Pro

Asn

Ala

345

Leu

Met

10

Arg

Ser

Leu

Val

Thr

90

Pro

Thr

Gly

Ala

Asp

170

Asn

Thr

Thr

Phe

Tyr

250

Thr

Val

Thr

Thr

Gln

330

Lys

Gly

Leu

His

Arg

Tyr

Lys

75

Gly

Gly

Leu

Ala

Pro

155

Thr

Val

Cys

Tyr

Lys

235

Val

Thr

Ala

Ala

Thr

315

Phe

Val

Val

Leu

Tyr

Lys

Ala

60

Tyr

Trp

Gln

Leu

Leu

140

His

Glu

Ser

Ser

Met

220

Ile

Lys

Asn

Ala

Thr

300

Leu

Thr

Pro

Asn

Ala

Lys

Pro

45

Arg

Asn

Ala

Ser

Trp

125

Val

Lys

Ala

Asp

Ser

205

Leu

Ala

Pro

Val

Ser

285

Ala

Thr

Asn

Leu

Pro

Val

Phe

30

Ile

Glu

Val

Asp

Tyr

110

His

Val

Glu

Val

Ala

190

Gln

Arg

Gly

Phe

Leu

270

Pro

Thr

Thr

Ser

Asn

350

Cys

Cys

15

Asn

Val

Asp

Ser

Gly

Val

Ala

Leu

Val

Ile

175

His

Gly

Leu

His

Lys

255

Val

Phe

Leu

Pro

Leu

335

Val

Pro

Leu

Val

Thr

Asp

Ile

80

Pro

Tyr

His

Pro

Leu

160

Asn

Thr

Gly

Ile

Lys

240

Thr

Thr

Met

Gln

Pro

320

Arg

Asp

Ser
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355 360 365

Cys Lys Ala Gly Asn Gly Ser Arg Val Val Ala Ser Ile Asn Asn Val
370 375 380

Thr Phe Val Met Pro Thr Thr Ala Leu Leu Gln Ala His Phe Leu Asn
385 390 395 400

Ile Ser Gly Val Phe Thr Thr Asp Phe Pro Ala Lys Pro Pro His Val
405 410 415

Phe Asn Tyr Thr Gly Thr Pro Pro Thr Asn Leu Gln Thr Lys Ser Gly
420 425 430

Thr Lys Val Tyr Arg Leu Ser Tyr Asn Ser Thr Val Gln Leu Val Met
435 440 445

Gln Asp Thr Gly Ile Ile Ser Pro Glu Asn His Pro Ile His Leu His
450 455 460

Gly Phe Asn Phe Phe Ala Val Gly Arg Gly Val Gly Asn Tyr Asn Pro
465 470 475 480

Lys Thr Asp Thr Lys Lys Phe Asn Leu Val Asp Pro Val Glu Arg Asn
485 490 495

Thr Ile Gly Val Pro Ser Gly Gly Trp Val Ala Ile Arg Phe Arg Ala
500 505 510

Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu Val His Thr
515 520 525

Thr Trp Gly Leu Lys Met Ala Phe Leu Val Asp Asn Gly Lys Gly Pro
530 535 540

Lys Glu Ser Leu Leu Pro Pro Pro Ser Asp Leu Pro Lys Cys
545 550 555

<210> SEQ ID NO 72

<211> LENGTH: 559

<212> TYPE: PRT

<213> ORGANISM: Populus sp.

<400> SEQUENCE: 72

Met Glu Tyr Ser Asn Trp Leu Ile Arg Phe Met Leu Leu Ala Val Cys
1 5 10 15

Leu Leu Pro Ala Leu Val Glu Cys Arg Ile Arg His Tyr Lys Phe Asn
20 25 30

Val Val Met Lys Asn Thr Thr Arg Leu Cys Ser Arg Lys Pro Ile Val
35 40 45

Thr Val Asn Gly Arg Phe Pro Gly Pro Thr Leu Tyr Ala Arg Glu His
50 55 60

Asp Thr Val Leu Val Lys Val Val Asn His Val Lys Tyr Asn Val Ser
Ile His Trp His Gly Ile Arg Gln Leu Arg Thr Gly Trp Ala Asp Gly
85 90 95

Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Pro Gly Gln Ser Tyr Val
100 105 110

Tyr Asn Phe Thr Ile Thr Gly Gln Arg Gly Thr Leu Leu Trp His Ala
115 120 125

His Ile Leu Trp Leu Arg Ala Thr Val His Gly Ala Leu Val Val Leu
130 135 140

Pro Lys Arg Gly Ile Pro Tyr Pro Phe Pro Ala Pro His Lys Glu Val
145 150 155 160
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Val Val Val Leu Ala Glu Trp Trp Lys Ser Asp Thr Glu Ala Val Ile
165 170 175

Asn Glu Ala Leu Lys Ser Gly Leu Ala Pro Asn Val Ser Asp Ala His
180 185 190

Thr Ile Asn Gly His Pro Gly Ala Val Ser Ala Cys Ser Ser Gln Gly
195 200 205

Gly Phe Thr Leu Pro Val Lys Ser Gly Glu Thr Tyr Met Leu Arg Leu
210 215 220

Ile Asn Ala Ala Leu Asn Glu Glu Leu Phe Phe Lys Ile Ala Gly His
225 230 235 240

Lys Leu Thr Val Val Glu Val Asp Ala Thr Tyr Val Lys Pro Phe Lys
245 250 255

Thr Asp Thr Val Leu Ile Ala Pro Gly Gln Thr Thr Asn Val Leu Val
260 265 270

Thr Thr Asn Lys Asn Thr Gly Lys Tyr Leu Val Ala Ala Ser Pro Phe
275 280 285

Met Asp Ala Pro Ile Ala Val Asp Asn Met Thr Ala Thr Ala Thr Leu
290 295 300

Gln Tyr Ser Gly Ala Leu Ala Asn Ser Pro Thr Thr Leu Thr Thr Pro
305 310 315 320

Pro Pro Lys Asn Ala Thr Ala Val Ala Asn Gln Phe Thr Asn Ser Leu
325 330 335

Arg Ser Leu Asn Ser Arg Arg Phe Pro Ala Lys Val Pro Leu Asn Val
340 345 350

Asp His Asn Leu Phe Phe Thr Val Gly Leu Gly Val Asn Pro Cys Pro
355 360 365

Ser Cys Lys Ala Gly Asn Gly Ser Arg Val Val Ala Ser Ile Asn Asn
370 375 380

Val Thr Phe Val Met Pro Thr Thr Ala Leu Leu Gln Ala His Phe Leu
385 390 395 400

Asn Ile Ser Gly Val Phe Thr Thr Asp Phe Pro Ala Lys Pro Pro His
405 410 415

Val Phe Asn Tyr Thr Gly Thr Pro Pro Thr Asn Leu Gln Thr Lys Ser
420 425 430

Gly Thr Lys Val Tyr Arg Leu Ser Tyr Asn Ser Thr Val Gln Leu Val
435 440 445

Met Gln Asp Thr Gly Ile Ile Ser Pro Glu Asn His Pro Ile His Leu
450 455 460

His Gly Phe Asn Phe Phe Ala Val Gly Arg Gly Val Gly Asn Tyr Asn
465 470 475 480

Pro Lys Thr Asp Thr Lys Lys Phe Asn Leu Val Asp Pro Val Glu Arg
485 490 495

Asn Thr Ile Gly Val Pro Ser Gly Gly Trp Val Ala Ile Arg Phe Arg
500 505 510

Ala Asp Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu Val His
515 520 525

Thr Thr Trp Gly Leu Lys Met Ala Phe Leu Val Asp Asn Gly Lys Gly
530 535 540

Pro Lys Glu Ser Leu Leu Pro Pro Pro Ser Asp Leu Pro Lys Cys
545 550 555
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<210> SEQ ID NO 73

<211> LENGTH: 557

<212> TYPE: PRT

<213> ORGANISM: Populus sp.

<400> SEQUENCE: 73

Met Glu Tyr Ser Trp Phe Arg Phe Met Leu Leu Ala Val Cys Leu Phe
1 5 10 15

Pro Ala Val Val Glu Cys Arg Ile Arg His Tyr Lys Phe Asn Val Val
20 25 30

Met Lys Asn Thr Thr Arg Leu Cys Ser Ser Lys Pro Ile Val Thr Val
35 40 45

Asn Gly Leu Phe Pro Gly Pro Thr Leu Tyr Ala Arg Glu Asp Asp Thr
50 55 60

Val Leu Val Lys Val Val Asn Arg Val Lys Tyr Asn Leu Ser Ile His
65 70 75 80

Trp His Gly Ile Arg Gln Leu Arg Thr Gly Trp Ala Asp Gly Pro Ala
85 90 95

Tyr Ile Thr Gln Cys Pro Ile Gln Pro Gly Gln Ser Tyr Val Tyr Asn
100 105 110

Phe Thr Ile Thr Gly Gln Arg Gly Thr Leu Leu Trp His Ala His Ile
115 120 125

Leu Trp Leu Arg Ala Thr Val His Gly Ala Leu Val Val Leu Pro Lys
130 135 140

Leu Gly Val Pro Tyr Pro Phe Pro Ala Pro His Lys Glu Val Val Val
145 150 155 160

Val Leu Ala Glu Trp Trp Lys Ser Asp Thr Glu Ala Val Ile Asn Glu
165 170 175

Ala Leu Lys Ser Gly Leu Ala Pro Asn Val Ser Asp Ala His Thr Ile
180 185 190

Asn Gly His Pro Gly Ala Val Ser Thr Cys Ser Ser Gln Gly Gly Phe
195 200 205

Thr Leu Pro Val Gln Ser Gly Lys Thr Tyr Met Leu Arg Leu Ile Asn
210 215 220

Ala Ala Leu Asn Glu Glu Leu Phe Phe Lys Ile Ala Gly His Lys Leu
225 230 235 240

Thr Val Val Glu Val Asp Ala Thr Tyr Val Lys Pro Phe Lys Thr Asp
245 250 255

Thr Val Leu Ile Ala Pro Gly Gln Thr Thr Asn Val Leu Val Thr Thr
260 265 270

Asn Lys Asn Thr Gly Lys Tyr Leu Val Ala Ala Ser Pro Phe Met Asp
275 280 285

Ala Pro Ile Ala Val Asp Asn Met Thr Ala Thr Ala Thr Leu His Tyr
290 295 300

Ser Gly Ala Leu Ser Asn Ser Pro Thr Thr Leu Thr Ile Pro Pro Pro
305 310 315 320

Lys Asn Ala Thr Ala Ile Ala Asn Gln Phe Thr Asn Ser Leu Arg Ser
325 330 335

Leu Asn Ser Lys Thr Phe Pro Ala Lys Val Pro Leu Thr Val Asp His
340 345 350

Ser Leu Phe Phe Thr Val Gly Leu Gly Ile Asn Pro Cys Pro Thr Cys
355 360 365
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Lys Ala Gly Asn Gly Ser Arg Val Val Ala Ser Ile Asn Asn Val Thr
370 375 380

Phe Val Met Pro Thr Thr Ala Leu Leu Gln Ala His Phe Phe Asn Ile
385 390 395 400

Ser Gly Val Phe Thr Thr Asp Phe Pro Ala Lys Pro Pro His Val Phe
405 410 415

Asn Tyr Thr Gly Thr Pro Pro Thr Asn Leu Gln Thr Thr Ser Gly Thr
420 425 430

Lys Ala Tyr Arg Leu Pro Tyr Asn Ser Thr Val Gln Leu Val Met Gln
435 440 445

Asp Thr Gly Ile Ile Ser Pro Glu Asn His Pro Ile His Leu His Gly
450 455 460

Phe Asn Phe Phe Ala Val Gly Arg Gly Val Gly Asn Tyr Asn Pro Lys
465 470 475 480

Thr Asp Pro Lys Lys Phe Asn Leu Val Asp Pro Val Glu Arg Asn Thr
485 490 495

Ile Gly Val Pro Ser Gly Gly Trp Val Ala Ile Arg Phe Arg Ala Asp
500 505 510

Asn Pro Gly Val Trp Phe Met His Cys His Leu Glu Val His Thr Thr
515 520 525

Trp Gly Leu Lys Met Ala Phe Leu Val Asp Asn Gly Lys Gly Pro Asn
530 535 540

Glu Ser Leu Leu Pro Pro Pro Ser Asp Leu Pro Lys Cys
545 550 555

<210> SEQ ID NO 74

<211> LENGTH: 564

<212> TYPE: PRT

<213> ORGANISM: Populus sp.
<400> SEQUENCE: 74

Met Ile Arg Lys Ser Ala Lys Met Glu Tyr Ser Trp Phe Arg Phe Met
1 5 10 15

Leu Leu Ala Val Ser Leu Phe Pro Ala Leu Val Glu Cys Arg Val Arg
His Tyr Lys Phe Asn Val Val Met Lys Asn Thr Thr Arg Leu Cys Ser
35 40 45

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

Tyr Ala Arg Glu Asp Asp Thr Val Leu Val Lys Val Val Asn His Val
65 70 75 80

Lys Tyr Asn Val Ser Ile His Trp His Gly Ile Arg Gln Leu Arg Thr
Gly Trp Ala Asp Gly Pro Ala Tyr Ile Thr Gln Cys Pro Ile Gln Thr
100 105 110

Gly Gln Ser Tyr Val Tyr Asn Phe Thr Ile Thr Gly Gln Arg Gly Thr
115 120 125

Leu Leu Trp His Ala His Ile Leu Trp Leu Arg Ala Thr Val His Gly
130 135 140

Ala Ile Val Val Leu Pro Lys Arg Gly Val Pro Tyr Pro Phe Pro Ala
145 150 155 160

Pro His Lys Glu Phe Val Val Val Leu Ala Glu Trp Trp Lys Ser Asp
165 170 175
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Thr Glu Ala Val Ile Asn Glu Ala Leu Lys Ser Gly Leu Ala Pro Asn
180 185 190

Val Ser Asp Ala His Thr Ile Asn Gly His Pro Gly Ala Val Ser Ala
195 200 205

Cys Pro Ser Gln Gly Gly Phe Thr Leu Pro Val Glu Ser Gly Lys Thr
210 215 220

Tyr Met Leu Arg Leu Ile Asn Ala Ala Leu Asn Glu Glu Leu Phe Phe
225 230 235 240

Lys Ile Ala Gly His Lys Leu Thr Leu Val Glu Val Asp Ala Thr Tyr
245 250 255

Val Lys Pro Phe Lys Thr Asp Thr Val Leu Ile Ala Pro Gly Gln Thr
260 265 270

Thr Asn Val Leu Val Thr Thr Asn Lys Asn Thr Gly Lys Tyr Leu Val
275 280 285

Ala Ala Ser Pro Phe Met Asp Ala Pro Ile Ala Val Asp Asn Met Thr
290 295 300

Ala Thr Ala Thr Leu His Tyr Ser Gly Ala Leu Ser Gly Thr Pro Thr
305 310 315 320

Thr Leu Thr Ile Pro Pro Pro Lys Asn Ala Thr Ala Val Ala Asn Gln
325 330 335

Phe Thr Asn Ser Leu Arg Ser Leu Asn Ser Lys Arg Phe Pro Ala Lys
340 345 350

Val Pro Leu Thr Val Asp His Asn Leu Phe Phe Thr Val Gly Leu Gly
355 360 365

Ile Asn Pro Cys Pro Thr Cys Lys Ala Gly Asn Gly Ser Arg Val Val
370 375 380

Ala Ser Ile Asn Asn Val Thr Phe Val Met Pro Thr Thr Ala Leu Leu
385 390 395 400

Gln Ala His Phe Phe Asn Ile Ser Gly Val Phe Thr Thr Asp Phe Pro
405 410 415

Ser Lys Pro Pro His Val Phe Asn Tyr Thr Gly Thr Pro Pro Thr Asn
420 425 430

Leu Gln Thr Thr Ser Gly Thr Lys Val Tyr Arg Leu Arg Tyr Asn Ser
435 440 445

Thr Val Glu Leu Val Met Gln Asp Thr Gly Ile Ile Ser Pro Glu Asn
450 455 460

His Pro Ile His Leu His Gly Phe Asn Phe Phe Gly Val Gly Arg Gly
465 470 475 480

Val Gly Asn Tyr Asn Pro Lys Thr Asp Pro Lys Lys Phe Asn Leu Val
485 490 495

Asp Pro Val Glu Arg Asn Thr Ile Gly Val Pro Ser Gly Gly Trp Val
500 505 510

Ala Ile Arg Phe Arg Val Asp Asn Pro Gly Val Trp Phe Met His Cys
515 520 525

His Leu Glu Val His Thr Thr Trp Gly Leu Lys Met Ala Phe Leu Val
530 535 540

Asp Asn Gly Lys Gly Pro Asn Glu Ser Leu Leu Pro Pro Pro Ser Asp
545 550 555 560

Leu Pro Lys Cys
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<210> SEQ ID NO 75

<211> LENGTH: 107

<212> TYPE: DNA

<213> ORGANISM: Arabidopsis thaliana

<400> SEQUENCE: 75

tgaatgaaca tcattgagtg cagcgttgat gtaatttegt tttgttttte attgttgaat
ggattaaaag aatttatacc agcgttgcge tcaattatgt ttttcta

<210> SEQ ID NO 76

<211> LENGTH: 109

<212> TYPE: DNA

<213> ORGANISM: Arabidopsis thaliana

<400> SEQUENCE: 76

tgaatgaaca tcattgagtg catcgttgat gtaattttac ttattttatt ccattgttga
attaattaaa gaagtatata tcagcgttgc attcaattat gtttttcta

<210> SEQ ID NO 77

<211> LENGTH: 120

<212> TYPE: DNA

<213> ORGANISM: Populus sp.

<400> SEQUENCE: 77

tggagaacca tcattgagtg cagcgttgat gaaatcctece attttgtget attaaactgt
taccaaccct ttatggggca tggcatcatt tcaccagege tgcattcaat catgttttte
<210> SEQ ID NO 78

<211> LENGTH: 124

<212> TYPE: DNA

<213> ORGANISM: Brachypodium distachyon

<400> SEQUENCE: 78

gaagaggcge aaaggcatca ttgagtgcag cgttgatgaa caggggccag gcgaccggeg
geeggteegy tteggttcac cggegetgca cacagtgacg cecttgeatt ctetggeceg
attc

<210> SEQ ID NO 79

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Brachypodium distachyon

<400> SEQUENCE: 79

agagggcaag gctcattggt gcagegttgt gaacgggecyg accgyg

<210> SEQ ID NO 80

<211> LENGTH: 13118

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Integrative vector

<400> SEQUENCE: 80

tttggtatgg cttcattcag ctccggttee caacgatcaa ggcgagttac atgatcccce
atgttgtgca aaaaagcggt tagctcctte ggtectceega tegttgtcag aagtaagttg

gecgcagtgt tatcactcat ggttatggca gcactgcata attctcettac tgtcatgeca

tcegtaagat gettttetgt gactggtgag tactcaacca agtcattetg agaatagtgt

60

107

60

109

60

120

60

120

124

45

60

120

180

240
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atgcggcgac cgagttgctce ttgcceggeg tcaacacggyg ataataccge gccacatage 300
agaactttaa aagtgctcat cattggaaaa cgttcttegg ggcgaaaact ctcaaggatce 360
ttaccgetgt tgagatccag ttcgatgtaa cccactcegtyg cacccaactyg atcttcagea 420
tcttttactt tcaccagegt ttectgggtga gcaaaaacag gaaggcaaaa tgccgcaaaa 480
aagggaataa gggcgacacg gaaatgttga atactcatac tcttectttt tcaatattat 540
tgaagcattt atcagggtta ttgtctcatg agcggataca tatttgaatg tatttagaaa 600
aataaacaaa taggggttcc gcgcacattt cecccgaaaag tgccacctga cgtctaagaa 660
accattatta tcatgacatt aacctataaa aataggcgta tcacgaggcce ctttegtett 720
caagaattgg tcgacgatct tgctgegtte ggatatttte gtggagttece cgccacagac 780
ccggattgaa ggcgagatcce agcaactcege gecagatcat cctgtgacgg aactttggeg 840
cgtgatgact ggccaggacg tcggccgaaa gagcgacaag cagatcacge ttttecgacag 900
cgteggattt gegatcgagg atttttegge getgegetac gtecgcegace gegttgaggg 960
atcaagccac agcagcccac tcgaccttcet agccgaccca gacgagccaa gggatctttt 1020

tggaatgctg ctcegtegte aggctttceccecg acgtttgggt ggttgaacag aagtcattat 1080
cgcacggaat gccaagcact cccgagggga accctgtggt tggcatgcac atacaaatgg 1140
acgaacggat aaaccttttc acgccctttt aaatatccga ttattctaat aaacgctcett 1200
ttctecttagg tttacccgec aatatatcct gtcaaacact gatagttttg gagctccaac 1260
tttgtataga aaagttgaac gagaaacgta aaatgatata aatatcaata tattaaatta 1320
gattttgcat aaaaaacaga ctacataata ctgtaaaaca caacatatcc agtcactatg 1380
gtcgacctge agactggctg tgtataaggg agcctgacat ttatattccce cagaacatca 1440
ggttaatggc gtttttgatg tcattttcge ggtggctgag atcagccact tcttececga 1500
taacggagac cggcacactg gccaggggga tcaccatceg tegeccggge gtgtcaataa 1560
tatcactctg tacatccaca aacagacgat aacggctctce tcecttttatag gtgtaaacct 1620
taaactgcat ttcaccagcc cctgttectcecg tcggcaaaag agccgttcat ttcaataaac 1680
cgggcgacct cagccatcecce ttectgattt tceecgetttece agegttcecgge acgcagacga 1740
cgggcttecat tectgcatggt tgtgcttace gaaccggaga tattgacatc atatatgect 1800
tgagcaactg atagctgtcg ctgtcaactg tcactgtaat acgctgcttce atagcatacc 1860
tctttttgac atacttcggg tatacatatc agtatatatt cttataccgc aaaaatcagc 1920
gcgcaaatac gcatactgtt atctggettt tagtaagcceg gatcctctag attacgeccce 1980
gcctgecact catcgcagta ctgttgtaat tcattaagca ttcectgccgac atggaagcca 2040
tcacaaacgg catgatgaac ctgaatcgcc agcggcatca gcaccttgte gecttgegta 2100
taatatttgc ccatggtgaa aacgggggcg aagaagttgt ccatattggc cacgtttaaa 2160
tcaaaactgg tgaaactcac ccagggattg gctgagacga aaaacatatt ctcaataaac 2220
cctttaggga aataggccag gttttcaccg taacacgcca catcttgcga atatatgtgt 2280
agaaactgcc ggaaatcgtc gtggtattca ctccagagceg atgaaaacgt ttcagtttgce 2340
tcatggaaaa cggtgtaaca agggtgaaca ctatcccata tcaccagctce accgtcecttte 2400
attgccatac ggaattccgg atgagcattc atcaggcggg caagaatgtg aataaaggcce 2460

ggataaaact tgtgcttatt tttcectttacg gtctttaaaa aggccgtaat atccagcetga 2520
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acggtctggt tataggtaca ttgagcaact gactgaaatg cctcaaaatg ttctttacga 2580
tgccattggg atatatcaac ggtggtatat ccagtgattt ttttctccat tttagcttcce 2640
ttagctectg aaaatctcga cggatcctaa ctcaaaatcc acacattata cgagccggaa 2700
gcataaagtg taaagcctgg ggtgcctaat gecggccgcca tagtgactgg atatgttgtg 2760
ttttacagta ttatgtagtc tgttttttat gcaaaatcta atttaatata ttgatattta 2820
tatcatttta cgtttctcegt tcaactttat tatacatagt tgataattca ctggccgtcg 2880
ttttacaagc ttgtcggtac gctgaaatca ccagtctcectce tctacaaatc tatctctcecte 2940
tattttctce ataaataatg tgtgagtagt ttcccgataa gggaaattag ggttcttata 3000
gggtttcget catgtgttga gcatataaga aacccttagt atgtatttgt atttgtaaaa 3060
tacttctatc aataaaattt ctaattccta aaaccaaaat ccagtactaa aatccagatc 3120
gatgagctca aaacgtatgc cgggccgctc tagaactaga gaaggtaatt atccaagatg 3180
tagcatcaag aatccaatgt ttacgggaaa aactatggaa gtattatgtg agctcagcaa 3240
gaagcagatc aatatgcggc acatatgcaa cctatgttca aaaatgaaga atgtacagat 3300
acaagatcct atactgccag aatacgaaga agaatacgta gaaattgaaa aagaagaacc 3360
aggcgaagaa aagaatcttg aagacgtaag cactgacgac aacaatgaaa agaagaagat 3420
aaggtcggtg attgtgaaag agacatagag gacacatgta aggtggaaaa tgtaagggcg 3480
gaaagtaacc ttatcacaaa ggaatcttat cccccactac ttatcctttt atatttttcece 3540
gtgtcatttt tgcccttgag ttttcecctata taaggaacca agttcggcat ttgtgaaaac 3600
aagaaaaaat ttggtgtaag ctattttctt tgaagtactg aggatacaac ttcagagaaa 3660
tttgtcecte ceccectecee ctecgecgee gcecegegecegg taacggceccge tetagaacta 3720
gtggatccee cgggccaggt ccgtegette tectteccattt cttetcattt tcecgattttga 3780
ttcttattte tttccagtag ctectgectcet gtgaatttet cecgctcacga tagatctget 3840
tatactcctt acattcaacc ttagatctgg tctcecgattet ctgtttctet gtttttttet 3900
tttggtcgag aatctgatgt ttgtttatgt tctgtcacca ttaataataa tgaactctct 3960
cattcataca atgattagtt tctctcgtct acaaaacgat atgttgcatt ttcactttte 4020
ttettttttt ctaagatgat ttgctttgac caatttgttt agatctttat tctattttat 4080
tttctggtgg gttggtggaa attgaaaaaa aaaaaaacag cataaattgt tatttgttaa 4140
tgtattcatt ttttggctat ttgttctggg taaaaatctg cttctactat tgaatcttte 4200
ctggattttt tactcctatt gggtttttat agtaaaaata cataataaaa ggaaaacaaa 4260
agttttatag attctcttaa accccttacg ataaaagttg gaatcaaaat aattcaggat 4320
cagatgctct ttgattgatt cagatgcgat tacagttgca tggcaaattt tcectagatccg 4380
tcgtcacatt ttattttctg tttaaatatc taaatctgat atatgatgtc gatcgacaaa 4440
ttectggtgge ttatacatca cttcaactgt tttettttgg ctttgtttgt caacttggtt 4500
ttcaatacga tttgtgattt cgatcgctga atttttaata caagcaaact gatgttaacc 4560
acaagcaaga gatgtgacct gccttattaa catcgtatta cttactacta gtcgtattcet 4620
caacgcaatc gtttttgtat ttctcacatt atgccgettce tctactcttt attcecttttg 4680
gtccacgcat tttctatttg tggcaatccce tttcacaacc tgatttccca ctttggatca 4740

tttgtctgaa gactctcttg aatcgttacce acttgtttet tgtgcatget ctgtttttta 4800



US 2012/0192312 Al

&9

-continued

Jul. 26,2012

gaattaatga

tggttttety

getgttcace

gttcagegty

catctgeace

cggcgtgcag

cgccatgece

caagacccge

gggcatcgac

cagccacaac

gatccgccac

cceccategge

cctgagcaaa

cgcegggate

gttcaaacat

ttatcatata

cgttatttat

tagaaaacaa

tactagatcg

ccaaaataaa

tataaagtaa

ttataaaaat

ttttaagttt

ttgcttttgt

aatttgacat

taagattaaa

agataaactt

tgctatccac

cagccaactyg

ccgeacgtet

aggtgggtcc

cggeectece

tctectteca

tggCthng

ccecegeccect

gecttggtag

ggggcgggat

aatggggetce

taaaactatt

cagaaacccg

ggggtggtge

tccggcgagg

accggcaage

tgcttecagee

gaaggctacyg

gecgaggtga

ttcaaggagyg

gtctatatca

aacgtcgagyg

gacggccecyg

gaccccaacyg

actcteggea

ttgggaataa

atttctgttyg

gagatgggtt

aatatagcge

ggcagtagcg

acaaaggtaa

aatatcggta

tgaggatgtt

attcgetttt

aaatacagag

aatttttgag

atagctttece

agactcaaaa

gatccatage

gacaatagtc

cgcagccaaa

gggtcgtggg

tcecgetteca

tccectcaac

acgacgagct

ctecctettte

tttgggtggg

ctegeggetyg

tcggatgtag

ccatagtett

ggctgcagga

ccatcetggt

dcgagggega

tgccegtgec

gctaccccga

tccaggageg

agttcgaggg

acggcaacat

ccgecgacaa

acggcagegt

tgctgetgee

agaagcgcga

tggacgagct

agtttcttaa

aattacgtta

tttatgatta

gcaaactagg

gecgegteat

gattacctgg

ataaaaggtg

tttgtcggta

ggaaatgcat

ggatttgtat

aaaaatatat

ccegttgeag

catttacaaa

aagcccagec

tccacacccce

aaaaaaaaaa

ggceggaaac

aagaaacgcc

cctaccacca

ccteecceceect

tttcteegtt

c¢gagaggcegy

gggetetege

atctgegatce

gagttttcag

attcctgeag

cgagctggac

tgccacctac

ctggececace

ccacatgaag

caccatcage

cgacaccctyg

cctggggeac

gcagaagaac

gcagctegee

cgacaaccac

tcacatggte

gtacaagtaa

gattgaatce

agcatgtaat

gagtcccgea

ataaattatc

tcatatgett

tcaaaagtga

gcccaaagty

ctttgatacg

atctgtattt

aagaaatatc

attcaggcga

cgcatgggta

aacaacccct

caacccaacc

cccactatca

gaaagaaaaa

dcgaggagga

ccccategec

ccaccaccac

ccececteege

ttttetettee

cttegtgege

cggtgtggat

cgcegttgtt

cttgttgatt cttttgettt

atggtgagca agggcgagga

ggcgacgtga acggccacaa

ggcaagctga ccctgaagtt

ctcgtgacca ccttcaccta

cagcacgact tcttcaagte

ttcaaggacg acggcaacta

gtgaaccgca tcgagctgaa

aagctggagt acaactacaa

ggcatcaagg ccaacttcaa

gaccactace agcagaacac

tacctgagca cccagtccge

ctgctggagt tegtgaccge

gagctegaat ttecccgate

tgttgceggt cttgcgatga

aattaacatg taatgcatga

attatacatt taatacgcga

gegegeggty tcatctatgt

gagaagagag tcgggatagt

aaacatcagt taaaaggtgg

aaatttactc ttttctacta

tcatttttgt atgaattggt

gagtcgggtt ttaagttegt

tttaaaaaaa cccatatget

attctcacaa tgaacaataa

ttttttctag taaaaataaa

aaagttccta aagcccaaag

caacccaacc caccccagtc

ccgtgagttyg tcegcacgea

aaagaaaaag aaaaaacagc

tcgegageca gcegacgagge

actatataca taccccccecce

cacctccacce tectecccece

cgecegecgeg cceggtaacca

cgteteggte tegatettty

geccagateg gtgcegeggga

ceggeccgga tetegegggy

gggggagatg atggggggtt

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080
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taaaatttcc geccatgctaa acaagatcag gaagagggga aaagggcact atggtttata 7140
tttttatata tttctgctge ttcgtcagge ttagatgtgce tagatcttte tttettettt 7200
ttgtgggtag aatttgaatc cctcagcatt gttcatcggt agtttttctt ttcatgattt 7260
gtgacaaatg cagcctcgtg cggagctttt ttgtaggtag acgataagct tgatatcgaa 7320
ttectgcage ccggggatct accatgagece cagaacgacyg cccggecgac atccegecgtg 7380
ccaccgagge ggacatgccg geggtctgea ccatcgtcaa ccactacatce gagacaagca 7440
cggtcaactt ccgtaccgag ccgcaggaac cgcaggagtyg gacggacgac ctcegteegte 7500
tgcgggageg ctatccctgg ctegtegecg aggtggacgg cgaggtcgece ggcatcgect 7560
acgcgggece ctggaaggca cgcaacgect acgactggac ggcecgagteyg accgtgtacg 7620
tcteecceeg ccaccagegg acgggactgg getccacget ctacacccac ctgctgaagt 7680
ccetggagge acagggettce aagagegtgg tegetgteat cgggetgecce aacgacccga 7740
gegtgegeat gcacgaggeg ctceggatatg cccccegegg catgetgegg geggecgget 7800
tcaagcacgg gaactggcat gacgtgggtt tctggcagect ggacttcage ctgccggtac 7860
cgccecegtee ggtectgecee gtcaccgaga tctgatgacce cgggggatcce actagttcta 7920
gaggatccec gggtaccgag ctcgaatttce cccgatcgtt caaacatttg gcaataaagt 7980
ttcttaagat tgaatcctgt tgccggtctt gcgatgatta tcatataatt tetgttgaat 8040
tacgttaagc atgtaataat taacatgtaa tgcatgacgt tatttatgag atgggttttt 8100
atgattagag tcccgcaatt atacatttaa tacgcgatag aaaacaaaat atagcgcgca 8160
aactgggata aattatcgcg cgcggtgtca tctatgttac tagatcgggce ggccgcectag 8220
acaattcagt acattaaaaa cgtccgcaat gtgttattaa gttgtctaag cgtcaatttg 8280
tttacaccac aatatatcct gccaccagece agecaacage tccccgaccyg gcagetegge 8340
acaaaatcac cactcgatac aggcagccca tcagtccggg acggegtcag cgggagagece 8400
gttgtaaggc ggcagacttt gctcatgtta ccgatgctat tcggaagaac ggcaactaag 8460
ctgcecgggtt tgaaacacgg atgatctcge ggagggtage atgttgattg taacgatgac 8520
agagcgttgce tgcctgtgat caaatatcat ctcececctcegca gagatccgaa ttatcagect 8580
tcttattcat ttctegctta accgtgacag gctgtcgatce ttgagaacta tgccgacata 8640
ataggaaatc gctggataaa gccgctgagg aagctgagtg gecgctattte tttagaagtg 8700
aacgttgacg atcgtcgacc gtaccccgat gaattaattc ggacgtacgt tcectgaacaca 8760
gctggatact tacttgggcg attgtcatac atgacatcaa caatgtaccc gtttgtgtaa 8820
ccgtectettg gaggttcecgta tgacactagt ggttccecte agcecttgcgac tagatgttga 8880
ggcctaacat tttattagag agcaggctag ttgcttagat acatgatctt caggccgtta 8940
tctgtcaggg caagcgaaaa ttggccattt atgacgacca atgccccgca gaagctccca 9000
tctttgecge catagacgcec gegceccceccect tttggggtgt agaacatcct tttgccagat 9060
gtggaaaaga agttcgttgt cccattgttg gcaatgacgt agtagccggce gaaagtgcga 9120
gacccatttg cgctatatat aagcctacga tttcecgttge gactattgtc gtaattggat 9180
gaactattat cgtagttgct ctcagagttg tcgtaatttg atggactatt gtcgtaattg 9240
cttatggagt tgtcgtagtt gcttggagaa atgtcgtagt tggatgggga gtagtcatag 9300

ggaagacgag cttcatccac taaaacaatt ggcaggtcag caagtgcctg ccccgatgece 9360



US 2012/0192312 Al Jul. 26, 2012
91

-continued

atcgcaagta cgaggcttag aaccaccttc aacagatcgce gcatagtctt ccccagetcet 9420
ctaacgcttg agttaagccg cgccgcgaag cggcgtcegge ttgaacgaat tgttagacat 9480
tatttgccga ctaccttggt gatctcegect ttcacgtagt gaacaaattc ttccaactga 9540
tctgcgegeg aggccaageg atcttcettgt ccaagataag cctgcctage ttcaagtatg 9600
acgggctgat actgggccegg caggcgctce attgcccagt cggcagcgac atcctteggce 9660
gcgattttge cggttactge gctgtaccaa atgcgggaca acgtaagcac tacatttege 9720
tcatcgcecag cccagtcggg cggcgagttce catagcgtta aggtttcatt tagcgcectca 9780
aatagatcct gttcaggaac cggatcaaag agttcctecg cecgctggacce taccaaggca 9840
acgctatgtt ctcttgcttt tgtcagcaag atagccagat caatgtcgat cgtggctggce 9900
tcgaagatac ctgcaagaat gtcattgcgce tgccattcectce caaattgcag ttcgegetta 9960
gctggataac gccacggaat gatgtcgteg tgcacaacaa tggtgacttc tacagcgcegg 10020
agaatctcge tctctccagg ggaagcecgaa gtttccaaaa ggtcegttgat caaagctcge 10080
cgegttgttt catcaagcct tacggtcacc gtaaccagca aatcaatatc actgtgtgge 10140
ttcaggccge catccactge ggagccgtac aaatgtacgg ccagcaacgt cggttcecgaga 10200
tggcgctcga tgacgccaac tacctcectgat agttgagtcg atacttcgge gatcaccget 10260
tcectecatga tgtttaacte ctgaattaag ccgcgcegceg aagceggtgte ggcttgaatg 10320
aattgttagg cgtcatcctg tgctcecccgag aaccagtacce agtacatcge tgtttegtte 10380
gagacttgag gtctagtttt atacgtgaac aggtcaatgc cgccgagagt aaagccacat 10440
tttgcgtaca aattgcaggc aggtacattg ttcgtttgtg tctctaatcg tatgccaagg 10500
agctgtetge ttagtgccca ctttttegca aattcgatga gactgtgcge gactectttg 10560
ccteggtgeg tgtgcgacac aacaatgtgt tcgatagagg ctagatcgtt ccatgttgag 10620
ttgagttcaa tcttcccgac aagctcettgg tcgatgaatg cgccatagca agcagagtcect 10680
tcatcagagt catcatccga gatgtaatcc ttcecggtagg ggctcacact tctggtagat 10740
agttcaaagc cttggtcgga taggtgcaca tcgaacactt cacgaacaat gaaatggttce 10800
tcagcatcca atgtttcecge cacctgctca gggatcaccg aaatcttcat atgacgccta 10860
acgcctggca cagcggatcg caaacctggce gcggcttttg gcacaaaagg cgtgacaggt 10920
ttgcgaatcce gttgctgcca cttgttaacce cttttgccag atttggtaac tataatttat 10980
gttagaggcg aagtcttggg taaaaactgg cctaaaattg ctggggattt caggaaagta 11040
aacatcacct tccggctcga tgtctattgt agatatatgt agtgtatcta cttgatcggg 11100
ggatctgetg cctegegegt tteggtgatg acggtgaaaa cctcectgacac atgcagcectce 11160
cggagacggt cacagcttgt ctgtaagcgg atgccgggag cagacaagcc cgtcagggeg 11220
cgtcageggg tgttggcggg tgtcggggceg cagccatgac ccagtcacgt agcgatageg 11280
gagtgtatac tggcttaact atgcggcatc agagcagatt gtactgagag tgcaccatat 11340
gcggtgtgaa ataccgcaca gatgcgtaag gagaaaatac cgcatcaggc gctcecttccege 11400
ttectegete actgactege tgcgeteggt cgttceggetg cggcgagcegg tatcagectca 11460
ctcaaaggcg gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg 11520
agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcce gcgttgcectgg cgtttttcecca 11580

taggcteccge ccccectgacyg agcatcacaa aaatcgacgce tcaagtcaga ggtggcgaaa 11640
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cccgacagga ctataaagat accaggcgtt tccceccctgga agceteccecteg tgcgetcectee 11700
tgttcecgace ctgccgctta ccggatacct gtcecgecttt ctececttegg gaagegtgge 11760
gctttcecteat agectcacgct gtaggtatct cagtteggtg taggtcecgttce gctecaaget 11820
gggctgtgtyg cacgaaccce ccgttcagec cgaccgctge gecttatccg gtaactatcg 11880
tcttgagtce aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag 11940
gattagcaga gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta 12000
cggctacact agaaggacag tatttggtat ctgcgctcectg ctgaagccag ttaccttcgg 12060
aaaaagagtt ggtagctctt gatccggcaa acaaaccacce gctggtagceg gtggtttttt 12120
tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt 12180
ttctacgggg tctgacgctce agtggaacga aaactcacgt taagggattt tggtcatgag 12240
attatcaaaa aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat 12300
ctaaagtata tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc 12360
tatctcagcg atctgtctat ttecgttcatce catagttgee tgactccceccg tegtgtagat 12420
aactacgata cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccce 12480
acgctcaccg gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagegcag 12540
aagtggtcct gcaactttat ccgccteccat ccagtctatt aattgttgcc gggaagctag 12600
agtaagtagt tcgccagtta atagtttgcg caacgttgtt gccattgctg cagggggggg 12660
999999999y gacttccatt gttcattcca cggacaaaaa cagagaaagg aaacgacaga 12720
ggccaaaaag cctecgettte agcacctgtce gtttecttte ttttcagagg gtattttaaa 12780
taaaaacatt aagttatgac gaagaagaac ggaaacgcct taaaccggaa aattttcata 12840
aatagcgaaa acccgcgagg tcecgccgecce gtaacctgte ggatcaccgg aaaggacccg 12900
taaagtgata atgattatca tctacatatc acaacgtgcg tggaggccat caaaccacgt 12960
caaataatca attatgacgc aggtatcgta ttaattgatc tgcatcaact taacgtaaaa 13020
acaacttcag acaatacaaa tcagcgacac tgaatacggg gcaacctcat gtccceccccece 13080
cceccececcee tgcaggcate gtggtgtcac gctegteg 13118
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1. A process for reducing the lignin content of a plant and
increasing the cellulolysis of the walls of said plant, wherein
the expression and/or the activity in said plant:

a) of a laccase of which the polypeptide sequence has at
least 60% identity or at least 75% similarity with the
sequence SEQ ID No. 2, and comprises, from its N-ter-
minal end to its C-terminal end, at least one of the four
consensus peptide domains 1) to iv), respectively, which
follow:

1) the consensus peptide domain of sequence SEQ ID No.
12 or 38,

i1) the consensus peptide domain of sequence SEQ ID No.
13 or 39,

iii) the consensus peptide domain of sequence SEQ ID No.
14 or 40,

iv) the consensus peptide domain of sequence SEQ ID No.
15 0r41, and

b) of a laccase of which the polypeptide sequence has at
least 65% identity with the sequence SEQ ID No. 4,
is totally or partially inhibited.
2. The process as claimed in claim 1, wherein the total or
partial inhibition of the expression and/or the activity in said
plant of said laccases is obtained by mutagenesis of the gene
encoding these laccases, or else by inhibition or modification
of the transcription or of the translation of these laccases.
3. The process as claimed in claim 1, wherein said laccase
as defined in paragraph a) is:
in corn (Zea mays), chosen from the peptide sequences
SEQ ID Nos. 5, 6 and 42 to 47,

in sugar cane (Saccharum officinarum), the sequence SEQ
1D No. 7,

in sorghum (Sorghum bicolor), chosen from the peptide
sequences SEQ ID Nos. 8 to 11,

in Brachypodium, chosen from the peptide sequences SEQ
ID Nos. 48 to 55,
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inrice, chosen from the peptide sequences SEQ ID Nos. 56

to 62, and

in poplar, chosen from the peptide sequences SEQ ID Nos.

63 to 68.

4. The process as claimed in claim 1, wherein said laccase
as defined in paragraph b) is:

in Brachypodium, the peptide sequence SEQ ID No. 69,

in rice, the peptide sequence SEQ ID No. 70, and

in poplar, chosen from the peptide sequences SEQ ID Nos.

71 to 74.
5. A recombinant DNA construct, comprising one or more
polynucleotides capable of inhibiting the expression of a
laccase of which the polypeptide sequence has at least 60%
identity or at least 75% similarity with the sequence SEQ ID
No. 2, and comprises, from its N-terminal end to its C-termi-
nal end, at least one of the 4 consensus peptide domains 1) to
iv), respectively, which follow:
1) the consensus peptide domain of sequence SEQ ID No.
12 or 38,

i1) the consensus peptide domain of sequence SEQ ID No.
13 or 39,

iii) the consensus peptide domain of sequence SEQ ID No.
14 or 40,

iv) the consensus peptide domain of sequence SEQ ID No.
15 0r41, and

of a laccase of which the polypeptide sequence has at least
65% identity with the sequence SEQ ID No. 4.

6. The DNA construct as claimed in claim 5, wherein said
polynucleotide encodes an antisense RNA, an interfering
RNA, a micro-RNA or a ribozyme targeting the genes encod-
ing said laccases.
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7. An expression cassette, comprising one or more DNA
constructs as defined in claim 5, under the transcriptional
control of a suitable promoter.
8. A recombinant vector, comprising one or more DNA
constructs as defined in claim 5.
9. A plant cell, comprising an expression cassette as
defined in claim 7.
10. A plant which can be obtained by means of the method
as claimed in claim 1, with the exception of the Arabidopsis
thaliana lines SALK_ 016748 and SALK_ 051892.
11. The use of a plant which can be obtained by means of
the method as claimed in claim 1, or of plant material obtained
from said plant, for producing fodder plants, biofuel or paper
pulp.
12. The process as claimed in claim 1 wherein said laccase
as defined in paragraph a) is:
in corn (Zea mays), chosen from the peptide sequences
SEQ ID Nos. 5, 6,42, 43, 44 and 45,

in sugar cane (Saccharum officinarum), the sequence SEQ
1D No. 7,

in sorghum (Sorghum bicolor), chosen from the peptide
sequences SEQ ID Nos. 8 to 11,

in Brachypodium, chosen from the peptide sequences SEQ
ID Nos. 50 and 51,

in rice, chosen from the peptide sequence SEQ ID No. 58,

and

in poplar, chosen from the peptide sequences SEQ ID Nos.

63, 67 and 68.

13. A recombinant vector comprising an expression cas-
sette as defined in claim 7.

14. A plant cell, comprising a recombinant vector as
defined in claim 8.



