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Lignin degrading enzymes from Macrophomina phaseolina and uses thereof
RELATED APPLICATIONS

This application claims the benefit of priority to United States Provisional Patent Application
serial number 61/683913, filed August 16, 2012; the contents of which are hereby incorporated
by reference.

FIELD OF INVENTION

This invention relates to the lignin degrading proteins/enzymes and genes of M. phaseolina.
More specifically, the present invention discloses nucleotide acid sequences of these proteins
and facilitates the reduction lignin content of lignocellulosic materials. The present invention
also relates to methods for selecting and isolating enzymes from M. phaseolina that are
capable of degrading lignin, processes for cloning a gene segment from M. phaseolina, and
methods of using the enzyme product of the gene segment. Particularly it can be used in the
production or processing of pulps, woodpulps, methanol and textile.

BACKGROUND OF THE INVENTION

Any discussion of the prior art throughout the specification should in no way be considered as
an admission that such prior art is widely known or forms part of the common general

knowledge in the field.

Lignin is the second most abundant organic polymer, exceeded only by cellulose. It binds with
cellulose fibres which make up approximately one-fourth of the weight of dry wood. This
aromatic polymer is recalcitrant to degradation. Lignin is covalently associated with
hemicelluloses in the cell wall via numerous types of linkage. Among the linkage, the most
abundant lignin substructure is the p-aryl ether, which accounts for approximately 40% of the
inter phenylpropane linkages (Higuchi T 1990. Lignin biochemistry: biosynthesis and
biodegradation. Wood Sci. Technol. 24: 23-63). In addition lignin does not possess any
repeating units like other biopolymer such as cellulose, protein, starch etc. Ether bonds are
often prevalent, providing a variety of linkages to the numerous aromatic residues. These
structural features dictate constraints on the degradation of the lignin. A portion of a typical
structure is illustrated in Figure 1 and that the arylglycerol 3-aryl ether structure red color in the
figure is quantitatively the most important linkage, constituting at least 40% of the polymer. But,

biodegradation of lignin is a prerequisite for the processing of
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biofuel, and wood pulp from plant raw materials. The improving of lignin degradation

would drive the output from biofuel processing to better gain or better efficiency factor.

Lignin is a component of lignocellulose, which must be degraded to allow efficient use of
cellulosic material for saccharification, paper production, biofuel production or
upgradation of fodder. Ligincellulose degradation is a multienzymatic process involving
both hydrolytic and oxidative enzymes. In general lignin composed of three principal
building blocks namely, p-coumaryl alcohol, coniferyl alcohol and sinapyl alcohol. In
addition, grass and dicot lignin also contain large amounts of phenolic acids such as p-

coumaric and ferulic acid, which are esterified to alcohol groups.

Lignin peroxidases (LiP), manganese peroxidases (MnPs) and laccases are three families of
enzymes that are involved in the biological degradation of lignin. LiP oxidizes nonphenolic
lignin substructures by abstracting one electron and generating cation radicals (Kirk TK,
Tien M, Kersten PJ, Mozuch MD and Kalyanaraman B 1986. Ligninase of Phanerochaete
chrysosporium. Mechanism of its degradation of the non-phenolic arylglycerol B-aryl ether
substructure of lignin. Biochem J 236: 279-287; Kirk TK and Farrell RL 1987. Enzymatic
“combustion”: The microbial degradation of lignin. Annu Rev Microbiol 41: 465-505) and
MnP oxidizes phenolic rings to phenoxyl radicals which lead to decomposition of Lignin
(Gold MH, Wariishi H and Valli K 1989. Extracellular peroxidases involved in lignin
degradation by the white-rot basidiomycete Phanerochaete chrysosporium. In: Biocatalysis
in Agricultural Biotechnology, pp. 127-140. Edited by Whitaker JR and Sonnet PE. American
Chemical Society, Washington, DC). Whereas laccase is capable of oxidizing both phenolic
and non-phenolic moieties of lignin but that the latter is dependent on the co-presence of
primary laccase substrates (Bourbonnais R and Paice MG 1990. Oxidation of non-phenolic
substrates. An expanded role for laccase in lignin biodegradation. FEBS Lett 267(1): 99-
102). Figure 2 showed a dimeric model compounds that represent the major arylglycerol
B-aryl ether lignin structure undergo Ca -CP cleavage upon oxidation by LiP (Kirk et al.
1986. Ligninase of Phanerochaete chrysosporium. Mechanism of its degradation of the

non-phenolic arylglycerol B-aryl ether substructure of lignin. Biochem J 236: 279-287).

Research on lignin biodegradation has increased enormously in recent years. Especially
since the discovery of the first lignocellulose degrading fungus Phanerochaete

chrysosporium genome was sequenced due to the interest on biological degradation of
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lignin (Martinez et al. 2004. Genome sequence of the lignocellulose degrading fungus
Phanerochaete chrysosporium strain RP78. Nature Biotehnol 22(6): 695-700). Perhaps the
best studied, is the degradation of lignin in lignocellulose by white rot fungi,
Phanerochaete chrysosporium (Aust SD 1995. Mechanisms of Degradation by White Rot
Fungi. Environ Health Perspect 103:59-61; Leisola MSA, Ulmer D and Fiechter A 1984.
Factors affecting lignin degradation in lignocellulose by Phanerochaete chrysosporium.
Arch Microbiol 137: 171-175; Ulmer D, Leisola M, Puhakka J and Fiechter A 1983.
Phanerochaete chrysosporium: Growth pattern and lignin degradation. Appl Microbiol
Biotechnol 18: 153-157; Chua MGS, Chen CL, Chang HM and Kirk TK 1982. BCNMR
spectroscopic study of lignin degraded by Phanerochaete chrysosporium. 1. New
structures. Holzforschung 36: 165-172). White-rot fungi produce a range of extracellular
lignolytic enzymes, including heme-dependent lignin peroxidases, manganese peroxidases,
and versatile peroxidases and copper-dependent laccases (Sanchez C 2009. Lignocellulosic
residues: biodegradation and bioconversion by fungi. Biotechnol Adv 27: 185-194; Ten
Have R, Teunissen PJM 2001. Oxidative mechanisms involved in lignin degradation by
white-rot fungi. Chem Rev 101: 3397-3413). With the aid of these extracellular peroxidase
and laccase enzyme, white-rot fungi degrade lignin (Timothy DHB , Ahmad M, Hardiman
EM and Rahmanpour R 2001. Pathways for degradation of lignin in bacteria and fungi. Nat.
Prod. Rep 28: 1883-1896).

Increasing interest in the exploitation of plant biomass as a renewable resource has
provided an impetus for research on microbial degradation of lignocellulose. Large
quantity of biomass (mainly lignocellulosic materials) is generated from forestry,
agriculture and food industry which are not used in byproduct processes. To effectively
utilize this plant biomass as renewable resources, alternative means of degradation of
lignocellulose need to be explored. It is desirable to identify new fungi capable of
degrading lignin for use in the manufacture of cellulosic products from lignocellulosic

materials.

In order to be efficient, the degradation of lignin requires several types of enzymes acting
cooperatively. At least two categories of enzymes are necessary to degrade lignin: Lignin
peroxidase that oxidizes nonphenolic lignin substructures and laccase that oxidize both

phenolic and nonphenolic lignin substructure thus they can degrade cooperatively. To
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realize and commercialize the mentioned enzymes, stable supply of various lignin degrading
proteins are needed. Therefore, it is desirable for the industry to completely identify these lignin
degrading genes and their encoded proteins, thus utilizing the genetic information for

degradation of lignin from lignocellulosic materials.

SUMMARY OF THE INVENTION

According to a first aspect, the present invention relates to an isolated polypeptide having at
least 80% sequence identity to an amino acid sequence selected from the group consisting of
SEQ ID No. 3, 6, and 9.

According to a second aspect, the present invention relates to an expression construct
comprising a polynucleotide having at least 80% sequence identity to the nucleotide sequence
selected from the group consisting of SEQ ID No. 1, 2, 4, 5, 7, and 8, wherein said
polynucleotide is operably linked to at least one translational regulatory sequence, said
translational regulatory sequence comprises a ribosomal binding site, translational start

sequence, or translation stop sequence, or combination thereof.

According to a third aspect, the present invention relates to a recombinant gene construct
comprising a polynucleotide having at least 80% sequence identity to the nucleotide sequence
selected from the group consisting of SEQ ID No. 1, 2, 4, 5, 7, and 8, wherein the

polynucleotide is expressible in a host cell to produce an enzyme which degrades lignin.

According to a fourth aspect, the present invention relates to a transformant comprising a
polypeptide of any one of claims 1 to 7, an expression construct of the invention, a recombinant
gene construct of the invention, or a polynucleotide having at least 80% sequence identity to a
nucleotide sequence selected from the group consisting of SEQ ID No. 1, 2, 4, 5, 7, and 8,

wherein said transformant produces an enzyme which accelerates lignin degradation.
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According to a fifth aspect, the present invention relates to a transgenic fungi of M. phaseolina
with enhanced lignin degradation, comprising a polypeptide of the invention, an expression
construct of the invention, a recombinant gene construct of the invention, or a polynucleotide
having at least 80% sequence identity to a nucleotide sequence selected from the group
consisting of SEQ ID No. 1, 2, 4, 5, 7, and 8.

Unless the context clearly requires otherwise, throughout the description and the claims, the
words "comprise", "comprising”, and the like are to be construed in an inclusive sense as
opposed to an exclusive or exhaustive sense; that is to say, in the sense of "including, but not

limited to".

It has surprisingly been found that the fungi M. phaseolina, which are not closely related to
either Trichoderma reesi or Phanerochaete chrysoporium, are capable of producing lignin

degrading enzymes.

Accordingly, among other things, the present invention relates to the identification of lignin

degrading enzymes, which are derivable from M. phaseolina, and their corresponding uses.

The present invention also relates to the use of M. phaseolina fungi in the degradation of lignin

content of cellulosic materials.

The primary object of the present invention is to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.

In one aspect, the invention discloses sets of nucleotides sequences encoding lignin
peroxidase (SEQ ID Nos. 1, 2, 4, 5, 7, 8, and/or any mixtures/combinations thereof),
chloroperoxidase (SEQ ID Nos. 10, 11, 13, 14, 16, 17, 19, 20, 22, 23, 25, 26, and/or any
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mixtures/combinations thereof) and haemperoxidase (SEQ ID Nos. 28, 29, 31, 32, 34, 35, 37,
38, 40, 41, 43, 44, and/or any mixtures/combinations thereof) of the fungi M. phaseolina.

5a



23 Sep 2016

2013302536

The present invention also discloses sets of nucleotides sequences encoding multicopper
oxidase (SEQ ID Nos. 46, 47, 49, 50, 52, 53, 55, 56, 58, 59, 61, 62, 64, 65, 67, 68, 70, 71, 73,
74,76,77,79, 80, 82, 83, 85, 86, 88, 89, 91, 92, 94, 95, 97, 98, 100, 101, 103, 104, 106, 107,
109, 110, and/or any mixtures/combinations thereof) of the fungi M. phaseolina.

It is preferred that the isolated polynucleotide of the claimed invention consists and/or
comprises of a nucleic acid sequence selected from the group comprising and/or consisting of
SEQID Nos. 2,5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 65,
68, 71,74,77, 80, 83, 86, 89, 92, 95, 98, 101, 104, 107,110, 1, 4,7, 10, 13, 16, 19, 22, 25, 28,
31, 34, 37, 40, 43, 46, 49, 52, 55, 58, 61, 64, 67, 70, 73, 76, 79, 82, 85, 88, 91, 94, 97, 100,
103, 106 and 109, and/or any mixtures/combinations thereof, that codes for the polypeptide
selected from the group comprising and/or consisting of SEQ ID Nos. 3, 6, 9, 12, 15, 18, 21, 24,
27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60, 63, 66, 69, 72, 75, 78, 81, 84, 87, 90, 93, 96, 99,
102, 105, 108 and 111, and/or any mixtures/combinations thereof. The present invention also
relates to an isolated polynucleotide consisting and/or comprising the complement of the
nucleotide sequences described above.

Another aspect of the present invention is to provide the molecular biology and genetic
information of the genes and enzymes set forth in the above aspects to be utilized for the
regulation and conversion of lignin degradation for the production of valuable products from

lignocellulosic materials.

In another aspect, to facilitate in vitro production of the lignin degrading polypeptide, the
present invention includes an expression construct capable of expressing polypeptide
containing at least 70% sequential amino acids as set forth in SEQ ID Nos. 3, 6,9, 12, 15, 18,
21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60, 63, 66, 69, 72, 75, 78, 81, 84, 87, 90, 93,
96, 99, 102, 105, 108 and 111. Preferably, the expression construct has inserted DNA or cDNA
with sequential nucleotide as set forth in SEQ ID Nos. 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35,
38, 41, 44, 47, 50, 53, 56, 59, 62, 65, 68, 71, 74, 77, 80, 83, 86, 89, 92, 95, 98, 101, 104, 107,
110, 1, 4, 7,10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55, 58, 61, 64, 67, 70, 73,
76,79, 82, 85, 88, 91, 94, 97, 100, 103, 106 and 109.

In yet another aspect, the present invention discloses a recombinant gene construct comprising
a polynucleotide template having nucleotide sequence set forth in SEQ ID Nos. 2, 5, 8, 11, 14,
17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 65, 68, 71, 74, 77, 80, 83, 86, 89,
92,95, 98, 101,104, 107, 110, 1,4, 7,10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52,
55, 58, 61, 64, 67, 70, 73, 76, 79, 82, 85, 88, 91, 94, 97, 100, 103, 106 and 109, wherein the
polynucleotide template is expressible in a host cell to produce an enzyme

6
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which oxidize lignin from lignocellulosic materials. Preferably, the recombinant gene construct
further comprises a promoter region operably-linked to enhance expression of the

polynucleotide template.

In accordance with one of the preferred embodiments of the present invention, the fungus M.
phaseolina strain ms6 is isolated from infected jute plant. The isolated polypeptide is also
preferably derived from this strain.

In another aspect, the present invention provides a potential commercially feasible way to
isolate lignin degrading enzyme from M. phaseolina in order to keep up with the increasing
global demand on exploitation/utilization of plant biomass as a renewable resource for the

manufacture of cellulosic products.

In a further aspect, the invention is directed to utilization of the lignin degrading substances in
animal feeds, biofuel, woodpulp, textitle and paper industry.

One skilled in the art will readily appreciate that the present invention is well adapted to carry
out the aspects and obtain the ends and advantages mentioned, as well as those inherent
therein. The embodiments described herein are not intended as limitations on the scope of the

present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and form a part of the specification,
illustrate the embodiments of the present invention and, together with the description, serve to
explain the principles of the invention.

Figure 1 Displays a common structure of softwood lignin. Major arylglyserol-P-aryl ether
structure is shown in red color. The inset shows coniferyl alcohol, the
phenylpropanoid building block of softwood lignin.

Figure 2 Displays a cleavage of internal an non-phenolic arylglyserol-P-aryl ether lignin
structure by oxidized lignin peroxidase. Figure 3 is the electrophoresed agarose
gel image showing the PCR amplification result in which lane 1 is
polynucleotides of lignin peroxidase of SEQ ID NO. 1 and lane M is DNA
molecular weight ladder.

6a
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Figure 4

Figure 5

Figure 6

is the electrophoresed agarose gel image showing the PCR ampilification result
in which lane 1 is polynucleotides of lignin peroxidase of SEQ ID NO. 4 and lane
M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR ampilification result
in which lane 1 is polynucleotides of lignin peroxidase of SEQ ID NO. 7 and lane
M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR ampilification result
in which lane 1 is polynucleotides of chloroperoxidase of SEQ ID NO. 13 and

lane M is DNA molecular weight ladder.

6b
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Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

Figure 14

Figure 15

PCT/US2013/055199

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of chloroperoxidase of SEQ ID NO.

16 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of chloroperoxidase of SEQ ID NO.

19 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of chloroperoxidase of SEQ ID NO.

22 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of chloroperoxidase of SEQ ID NO.

25 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of haemperoxidase of SEQ ID NO.

28 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of haemperoxidase of SEQ ID NO.

31 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of haemperoxidase of SEQ ID NO.

34 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of haemperoxidase of SEQ ID NO.

37 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of haemperoxidase of SEQ ID NO.

40 and lane M is DNA molecular weight ladder.
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Figure 16

Figure 17

Figure 18

Figure 19

Figure 20

Figure 21

Figure 22

Figure 23

Figure 24

PCT/US2013/055199

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of haemperoxidase of SEQ ID NO.

43 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 46 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 49 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 52 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 55 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 58 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 64 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 67 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 70 and lane M is DNA molecular weight ladder.
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Figure 25

Figure 26

Figure 27

Figure 28

Figure 29

Figure 30

Figure 31

Figure 32

Figure 33

PCT/US2013/055199

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 73 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 76 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 79 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 82 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 85 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 88 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 91 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 97 and lane M is DNA molecular weight ladder.

is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 100 and lane M is DNA molecular weight ladder.
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Figure 34 is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 103 and lane M is DNA molecular weight ladder.

Figure 35 is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 106 and lane M is DNA molecular weight ladder.

Figure 36 is the electrophoresed agarose gel image showing the PCR amplification
result in which lane 1 is polynucleotides of multicopper oxidase of SEQ ID

NO. 109 and lane M is DNA molecular weight ladder.
DETAILED DESCRIPTION OF THE INVENTION

The definitions and/or methods provided herein define the present invention and guide
those of ordinary skill in the art in the practice of the present invention. Except where
otherwise stated, terms are to be understood according to conventional usage by those of
ordinary skill in the relevant art. To the extent to which any of the definitions and/or
methods is found to be inconsistent with any of the definitions and/or methods provided
in any patent or non-patent reference incorporated herein or in any reference found
elsewhere, it is understood that the said definition and/or method which has been

expressly provided/adopted in this application will be used herein. The singular terms "a,"

an," and "the" include plural referents unless context clearly indicates otherwise.
Similarly, the word "or" is intended to include "and" unless the context clearly indicates
otherwise. Hence, "comprising A or B" means including A, or B, or A and B. It is further to
be understood that all base sizes or amino acid sizes, and all molecular weight or
molecular mass values, given for nucleic acids or polypeptides are approximate, and are
provided for description. Although methods and materials similar or equivalent to those

described herein can be used in the practice or testing of the present disclosure, suitable

methods and materials are described below.

The present invention provides the nucleotide sequences of M. phaseolina encoded
protein/enzyme involved in lignin degradation. The genes encode proteins with an enzyme
activity that is either in use in an industry or of interest to an industry. The genomic

sequences of the invention that encode the enzymes are identified primarily by
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comparison of nucleotide sequences of M. phaseolina genomic DNA and the nucleotide
sequences of known enzyme genes of other microorganisms. Prior to this invention, the
nucleotide sequences of these M. phaseolina genes, the reading frames, the positions of
exons and introns, the structure of the enzymes, and their potential usefulness in various
industries, such as those involved in the making of food and feed, beverages, textiles and

detergents, were not known.

Analysis of the genome sequence of M. phaseolina reveals an abundance of genes coding
for enzymes which degrade lignin in plant. The nucleotide sequences were initially
annotated by software programs, such as Genescan and Glimmer M (The Institute of
Genome Research, Rockville, NM), which can identify putative coding regions, introns, and
splice junctions. Further automated and manual curation of the nucleotide sequences was
performed to refine and establish precise characterization of the coding regions and other

gene features.

Over 14000 cDNAs from M. phaseolina were partially or fully sequenced. Among them
thirty-seven cDNAs encoding new enzymes with putative roles in lignin degradation were

discovered.

Open reading frames (ORFs) are analyzed following full or partial sequencing of clones of
cDNA libraries derived from M. phaseolina mRNA and are further analyzed using sequence
analysis software, and by determining homology to known sequences in databases

(public/private).

In the context of this disclosure, a number of terms used throughout the specification

have the indicated meanings unless expressly indicated to have a different meaning.

As used herein, a “polynucleotide” is a nucleotide sequence such as a nucleic acid
fragment. A polynucleotide may be a polymer of RNA or DNA that is single- or double-
stranded, that optionally contains synthetic, non-natural or altered nucleotide bases. A
polynucleotide in the form of a polymer of DNA may be comprised of one or more
segments of cDNA, genomic DNA, synthetic DNA, or mixtures thereof. An isolated
polynucleotide of the present invention may include at least one of 150 contiguous

nucleotides (both upstream and downstream) derived from SEQ ID No. 1, 4, 7, 10, 13, 16,
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19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55, 58, 61, 64, 67, 70, 73, 76, 79, 82, 85, 88,
91, 94, 97, 100, 103, 106 and 109, or the complement of such sequences.

"Polypeptide" as used herein, is a single linear chain of amino acids bonded together by

peptide bonds, and having usally a sequence greater than 100 amino acids in length.

"Isolated" means altered "by the hand of man" from the natural state. If a composition or
substance occurs in nature, it has been "isolated" if it has been changed or removed from
its original environment, or both. For example, a polynucleotide or a polypeptide naturally
present in a living plant or animal is not "isolated," but the same polynucleotide or
polypeptide separated from the coexisting materials of its natural state is "isolated", as

the term is employed herein.

The term “gene”, as used herein, is defined as the genomic sequences of the fungi M.
phaseolina, particularly polynucleotide sequence encoding polypeptide of the series of

enzymes involved in the lignin degradation pathway.

A "coding sequence” or "coding region" refers to a nucleic acid molecule having sequence
information necessary to produce a gene product, such as an amino acid or polypeptide,
when the sequence is expressed. The coding sequence may comprise untranslated
sequences (e.g., introns or 5' or 3' untranslated regions) within translated regions, or may

lack such intervening untranslated sequences (e.g., as in cDNA).

The term “primer” as used herein, is an oligonucleotide capable of binding to a target
nucleic acid sequence and priming the nucleic acid synthesis. An amplification
oligonucleotide as defined herein will preferably be 10 to 50, most preferably 15 to 25
nucleotides in length. While the amplification oligonucleotides of the present invention
may be chemically synthesized and such oligonucleotides are not naturally occurring

nucleic acids.

The abbreviation used throughout the specification to refer to nucleic acids comprising
nucleotide sequences are the conventional one-letter abbreviations. Thus when included
in a nucleic acid, the naturally occurring encoding nucleotides are abbreviated as follows:
adenine (A), guanine (G), cytosine (C), thymine (T) and uracil (U). Also, unless otherwise

specified, the nucleic acid sequences presented herein is the 5" ->3'direction.
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As used herein, the term “complementary” and derivatives thereof are used in reference
to pairing of nucleic acids by the well-known rules that A pairs with T or U and C pairs with

|)l

G. Complement can be “partial” or “complete”. In partial complement, only some of the
nucleic acid bases are matched according to the base pairing rules; while in complete or
total complement, all the bases are matched according to the pairing rule. The degree of
complement between the nucleic acid strands may have significant effects on the

efficiency and strength of hybridization between nucleic acid strands as well known in the

art. The efficiency and strength of said hybridization is depends upon in detection method.

The term "host cell", as used herein, includes any cell type which is susceptible to
transformation, transfection, transduction, expression and the like with a nucleic acid

construct or expression vector comprising a polynucleotide of the present invention.

The term "operably linked" denotes herein a configuration in which a control sequence is
placed at an appropriate position relative to the coding sequence of the polynucleotide
sequence such that the control sequence directs the expression of the coding sequence of

a polypeptide.

A “vector” generally refers to a replicon, such as plasmid, phage, cosmid, yeast or virus to
which another nucleic acid segment may be operably inserted so as to bring about the
replication or expression of the segment. The term "vector" is also intended to refer to a
nucleic acid molecule capable of transporting another nucleic acid to which it has been
linked. One type of vector is a "plasmid," which refers to a circular double-stranded DNA
loop into which additional DNA segments may be ligated. Another type of vector is a viral
vector, where additional DNA segments may be ligated into the viral genome. Certain
vectors are capable of autonomous replication in a host cell into which they are
introduced (e.g., bacterial vectors having a bacterial origin of replication and episomal
mammalian vectors). Other vectors can be integrated into the genome of a host cell upon
introduction into the host cell, and thereby are replicated along with the host genome.
Moreover, certain vectors are capable of directing the expression of genes to which they
are operatively linked. Such vectors are referred to herein as "recombinant expression
vectors" (or simply, "expression vectors"). In general, expression vectors of utility in
recombinant DNA techniques are often in the form of plasmids. In the present

specification, "plasmid” and "vector" may be used interchangeably as the plasmid is the
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most commonly used form of vector. However, the invention is intended to include such
other forms of expression vectors, such as viral vectors (e.g., replication defective
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent

functions.

The term "nucleic acid construct” or "DNA construct” is sometimes used to refer to a
coding sequence or sequences operably linked to appropriate regulatory sequences and
inserted into a vector for transforming a cell. This term may be used interchangeably with

the term "transforming DNA" or "transgene."

The term "promoter" as used herein, refers to a nucleic acid sequence that functions to
direct transcription of a downstream gene. The promoter will generally be appropriate to
the host cell in which the target gene is being expressed. The promoter together with
other transcriptional and translational regulatory nucleic acid sequences (also termed
“control sequences”) is necessary to express a given gene. In general, the transcriptional
and translational regulatory sequences include, but are not limited to, promoter
sequences, ribosomal binding sites, transcriptional start and stop sequences, translational

start and stop sequences, and enhancer or activator sequences.

The term “in vitro” as used herein, refers to a biological reaction occurs in an artificial
environment outside a living organism, which is usually conducted in a laboratory using
components of an organism that have been isolated from their usual biological context in

order to permit a more detailed or more convenient analysis to be performed.

The term "% homology" is used interchangeably herein with the term "% identity" herein
and refers to the level of nucleic acid or amino acid sequence identity between the nucleic
acid sequence that encodes any one of the inventive polypeptides or the inventive

polypeptide's amino acid sequence, when aligned using a sequence alignment program.

For example, as used herein, 80% homology means the same thing as 80% sequence
identity determined by a defined algorithm, and accordingly a homologue of a given
sequence has greater than 80% sequence identity over a length of the given sequence.
Exemplary levels of sequence identity include, but are not limited to, 80, 85, 90, 95, 98%
or more sequence identity to a given sequence, e.g., the coding sequence for any one of

the inventive polypeptides, as described herein.
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Exemplary computer programs which can be used to determine identity between two
sequences include, but are not limited to, the suite of BLAST programs, e.g., BLASTN,
BLASTX, and TBLASTX, BLASTP and TBLASTN, publicly accessible at

www.ncbi.nlm.nih.gov/BLAST.

Sequence searches are typically carried out using the BLASTN program, when evaluating a
given nucleic acid sequence relative to nucleic acid sequences in the GenBank DNA
Sequences and other public databases. The BLASTX program is preferred for searching
nucleic acid sequences that have been translated in all reading frames against amino acid

sequences in the GenBank Protein Sequences and other public databases.

A preferred alignment of selected sequences in order to determine "% identity" between

two or more sequences is performed using for example, the CLUSTAL-W program.

As in setting forth, one embodiment of the present invention is an isolated
polynucleotides encoding for lignin degrading polypeptide found in the fungi M.
phaseolina comprising nucleotide sequence as setting forth in SEQ ID No. 2, 5, 8, 11, 14,
17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 65, 68, 71, 74, 77, 80, 83, 86,
89, 92, 95, 98, 101, 104, 107, 110, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46,
49, 52, 55, 58, 61, 64, 67, 70, 73, 76, 79, 82, 85, 88, 91, 94, 97, 100, 103, 106 and 109.
Correspondingly, the respective lignin degrading polypeptide encoded by these nucleotide
sequences shall possess amino acid sequence as setting forth in SEQ ID Nos. 3, 6, 9, 12, 15,
18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57, 60, 63, 66, 69, 72, 75, 78, 81, 84, 87,
90, 93, 96, 99, 102, 105, 108 and 111.

In one embodiment, the 939 bp long polynucleotide illustrated in SEQ ID No. 2 is the full
length cDNA clone encoded Lignin peroxidase protein exhibiting an open reading frame
encoding a 312 amino acid polypeptide, as in SEQ ID No. 3, with a calculated molecular
mass of about 32 kD. Through SMART analysis of SEQ ID No. 2, it reveals presence of Pfam
peroxidase domain in the sequence. The protein family with the Pfam domain consists
and/or comprises of secretory fungal peroxidases. These are monomeric glycoproteins

involved in the degradation of lignin.

Preferably, the 1116 bp long polynucleotide illustrated in SEQ ID No. 5 is the full length

cDNA clone encoded Lignin peroxidase protein exhibiting an open reading frame encoding
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a 371 amino acid polypeptide, as in SEQ ID No. 6, with a calculated molecular mass of
about 40 kD. Through SMART analysis of SEQ ID No. 5, it reveals presence of Pfam
peroxidase domain in the sequence. The protein family with the Pfam domain consists
and/or comprises of secretory fungal peroxidases. These are monomeric glycoproteins

involved in the degradation of lignin.

Similarly, another aspect, the 1023 bp long polynucleotide illustrated in SEQ ID No. 8 is the
full length cDNA clone encoded Lignin peroxidase protein exhibiting an open reading
frame encoding a 340 amino acid polypeptide, as in SEQ ID No. 9, with a calculated
molecular mass of about 35 kD. Through SMART analysis of SEQ ID No. 8, it reveals
presence of Pfam peroxidase domain in the sequence. The protein family with the Pfam
domain consists and/or comprises of secretory fungal peroxidases. These are monomeric

glycoproteins involved in the degradation of lignin.

In another aspect, polynucleotides encoding for chloroperoxidase has 1260 bp as
illustrated in SEQ ID No. 11 while the encoded protein is a 419 amino acid polypeptide
with a calculated molecular mass of about 45 kD as illustrated in SEQ ID No. 12. The SEQ ID
No. 11 contains a Pfam domain, namely peroxidase_2. The said domain involved in the

lignin degradation.

In another aspect, polynucleotides encoding for chloroperoxidase has 690 bp as illustrated
in SEQ ID No. 14 while the encoded protein is a 229 amino acid polypeptide with a
calculated molecular mass of about 25 kD as illustrated in SEQ ID No. 15. The SEQ ID No.
14 contains a Pfam domain, namely peroxidase_2. The said domain involved in the lignin

degradation.

In another aspect, polynucleotides encoding for chloroperoxidase has 1194 bp as
illustrated in SEQ ID No. 17 while the encoded protein is a 397 amino acid polypeptide
with a calculated molecular mass of about 43 kD as illustrated in SEQ ID No. 18. The SEQ ID
No. 17 contains a Pfam domain, namely peroxidase_2. The said domain involved in the

lignin degradation.

In another aspect, polynucleotides encoding for chloroperoxidase has 1317 bp as
illustrated in SEQ ID No. 20 while the encoded protein is a 438 amino acid polypeptide

with a calculated molecular mass of about 47 kD as illustrated in SEQ ID No. 21. The SEQ ID
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No. 20 contains a Pfam domain, namely peroxidase 2. The said domain involved in the

lignin degradation.

In another aspect, polynucleotides encoding for chloroperoxidase has 780 bp as illustrated
in SEQ ID No. 23 while the encoded protein is a 259 amino acid polypeptide with a
calculated molecular mass of about 29 kD as illustrated in SEQ ID No. 24. The SEQ ID No.
23 contains a Pfam domain, namely peroxidase 2. The said domain involved in the lignin

degradation.

In another aspect, polynucleotides encoding for chloroperoxidase has 951 bp as illustrated
in SEQ ID No. 26 while the encoded protein is a 316 amino acid polypeptide with a
calculated molecular mass of about 35 kD as illustrated in SEQ ID No. 27. The SEQ ID No.
26 contains a Pfam domain, namely peroxidase_2. The said domain involved in the lignin

degradation.

In another aspect, polynucleotides encoding for haemperoxidase has 1116 bp as
illustrated in SEQ ID No. 29 while the encoded protein is a 371 amino acid polypeptide
with a calculated molecular mass of about 41 kD as illustrated in SEQ ID No. 30. The SEQ ID
No. 29 contains a Pfam domain, namely peroxidase. Haemperoxidases oxidize lignin
subunits using extracellular hydrogen peroxide generated by unrelated oxidases as a co-

substrate. The said domain involved in the lignin degradation.

In another aspect, polynucleotides encoding for haemperoxidase has 1623 bp as
illustrated in SEQ ID No. 32 while the encoded protein is a 540 amino acid polypeptide
with a calculated molecular mass of about 57 kD as illustrated in SEQ ID No. 33. The SEQ ID
No. 32 contains a Pfam domain, namely peroxidase. Haemperoxidases oxidize lignin
subunits using extracellular hydrogen peroxide generated by unrelated oxidases as a co-

substrate. The said domain involved in the lignin degradation.

In another aspect, polynucleotides encoding for haemperoxidase has 1599 bp as
illustrated in SEQ ID No. 35 while the encoded protein is a 532 amino acid polypeptide
with a calculated molecular mass of about 57 kD as illustrated in SEQ ID No. 36. The SEQ ID
No. 35 contains a Pfam domain, namely peroxidase. Haemperoxidases oxidize lignin
subunits using extracellular hydrogen peroxide generated by unrelated oxidases as a co-

substrate. The said domain involved in the lignin degradation.
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In another aspect, polynucleotides encoding for haemperoxidase has 2049 bp as
illustrated in SEQ ID No. 38 while the encoded protein is a 682 amino acid polypeptide
with a calculated molecular mass of about 70 kD as illustrated in SEQ ID No. 39. The SEQ ID
No. 38 contains a Pfam domain, namely peroxidase. Haemperoxidases oxidize lignin
subunits using extracellular hydrogen peroxide generated by unrelated oxidases as a co-

substrate. The said domain involved in the lignin degradation.

In another aspect, polynucleotides encoding for haemperoxidase has 1605 bp as
illustrated in SEQ ID No. 41 while the encoded protein is a 534 amino acid polypeptide
with a calculated molecular mass of about 57 kD as illustrated in SEQ ID No. 42. The SEQ ID
No. 41 contains a Pfam domain, namely peroxidase. Haemperoxidases oxidize lignin
subunits using extracellular hydrogen peroxide generated by unrelated oxidases as a co-

substrate. The said domain involved in the lignin degradation.

In another aspect, polynucleotides encoding for haemperoxidase has 960 bp as illustrated
in SEQ ID No. 44 while the encoded protein is a 319 amino acid polypeptide with a
calculated molecular mass of about 35 kD as illustrated in SEQ ID No. 45. The SEQ ID No.
44 contains a Pfam domain, namely peroxidase. Haemperoxidases oxidize lignin subunits
using extracellular hydrogen peroxide generated by unrelated oxidases as a co-substrate.

The said domain involved in the lignin degradation.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1713
bp as illustrated in SEQ ID No. 47 while the encoded protein is a 570 amino acid
polypeptide with a calculated molecular mass of about 64 kD as illustrated in SEQ ID No.
48. The SEQ ID No. 47 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1860
bp as illustrated in SEQ ID No. 50 while the encoded protein is a 619 amino acid
polypeptide with a calculated molecular mass of about 69 kD as illustrated in SEQ ID No.
51. The SEQ ID No. 50 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.
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In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1824
bp as illustrated in SEQ ID No. 53 while the encoded protein is a 607 amino acid
polypeptide with a calculated molecular mass of about 67 kD as illustrated in SEQ ID No.
54. The SEQ ID No. 53 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1737
bp as illustrated in SEQ ID No. 56 while the encoded protein is a 578 amino acid
polypeptide with a calculated molecular mass of about 63 kD as illustrated in SEQ ID No.
57. The SEQ ID No. 56 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1665
bp as illustrated in SEQ ID No. 59 while the encoded protein is a 554 amino acid
polypeptide with a calculated molecular mass of about 61 kD as illustrated in SEQ ID No.
60. The SEQ ID No. 59 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1803
bp as illustrated in SEQ ID No. 62 while the encoded protein is an 600 amino acid
polypeptide with a calculated molecular mass of about 65 kD as illustrated in SEQ ID No.
63. The SEQ ID No. 62 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1635
bp as illustrated in SEQ ID No. 65 while the encoded protein is a 544 amino acid
polypeptide with a calculated molecular mass of about 61 kD as illustrated in SEQ ID No.
66. The SEQ ID No. 65 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.
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In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1743
bp as illustrated in SEQ ID No. 68 while the encoded protein is a 580 amino acid
polypeptide with a calculated molecular mass of about 63 kD as illustrated in SEQ ID No.
69. The SEQ ID No. 68 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1836
bp as illustrated in SEQ ID No. 71 while the encoded protein is a 611 amino acid
polypeptide with a calculated molecular mass of about 67 kD as illustrated in SEQ ID No.
72. The SEQ ID No. 71 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 702
bp as illustrated in SEQ ID No. 74 while the encoded protein is a 233 amino acid
polypeptide with a calculated molecular mass of about 26 kD as illustrated in SEQ ID No.
75. The SEQ ID No. 74 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1854
bp as illustrated in SEQ ID No. 77 while the encoded protein is a 617 amino acid
polypeptide with a calculated molecular mass of about 68 kD as illustrated in SEQ ID No.
78. The SEQ ID No. 77 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 2073
bp as illustrated in SEQ ID No. 80 while the encoded protein is a 690 amino acid
polypeptide with a calculated molecular mass of about 77 kD as illustrated in SEQ ID No.
81. The SEQ ID No. 80 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.
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In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1824
bp as illustrated in SEQ ID No. 83 while the encoded protein is a 607 amino acid
polypeptide with a calculated molecular mass of about 67 kD as illustrated in SEQ ID No.
84. The SEQ ID No. 83 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1932
bp as illustrated in SEQ ID No. 86 while the encoded protein is a 643 amino acid
polypeptide with a calculated molecular mass of about 72 kD as illustrated in SEQ ID No.
87. The SEQ ID No. 86 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1950
bp as illustrated in SEQ ID No. 89 while the encoded protein is a 649 amino acid
polypeptide with a calculated molecular mass of about 72 kD as illustrated in SEQ ID No.
90. The SEQ ID No. 89 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 2016
bp as illustrated in SEQ ID No. 92 while the encoded protein is a 671 amino acid
polypeptide with a calculated molecular mass of about 74 kD as illustrated in SEQ ID No.
93. The SEQ ID No. 92 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 2085
bp as illustrated in SEQ ID No. 95 while the encoded protein is a 694 amino acid
polypeptide with a calculated molecular mass of about 78 kD as illustrated in SEQ ID No.
96. The SEQ ID No. 95 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.
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In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1821
bp as illustrated in SEQ ID No. 98 while the encoded protein is a 606 amino acid
polypeptide with a calculated molecular mass of about 68 kD as illustrated in SEQ ID No.
99. The SEQ ID No. 98 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1854
bp as illustrated in SEQ ID No. 101 while the encoded protein is a 617 amino acid
polypeptide with a calculated molecular mass of about 68 kD as illustrated in SEQ ID No.
102. The SEQ ID No. 101 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1815
bp as illustrated in SEQ ID No. 104 while the encoded protein is a 604 amino acid
polypeptide with a calculated molecular mass of about 67 kD as illustrated in SEQ ID No.
105. The SEQ ID No. 104 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1632
bp as illustrated in SEQ ID No. 107 while the encoded protein is a 543 amino acid
polypeptide with a calculated molecular mass of about 61 kD as illustrated in SEQ ID No.
108. The SEQ ID No. 107 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

In another aspect, polynucleotides encoding for multicopper oxidases (laccases) has 1752
bp as illustrated in SEQ ID No. 110 while the encoded protein is a 583 amino acid
polypeptide with a calculated molecular mass of about 64 kD as illustrated in SEQ ID No.
111. The SEQ ID No. 110 contains a Pfam domain, namely multicopper oxidase. This
multicopper oxidase (laccase) is extracellular, non-haem, copper containing proteins that

catalyze the one-electron oxidation of phenols to phenoxy radicals.

-22-



10

15

20

25

30

WO 2014/028773 PCT/US2013/055199

The sequences provided by the present invention can also be used as preparatory
materials for the rational modification or design of novel enzymes with characteristics that

enable the enzymes to perform better in demanding processes.

The present disclosure includes as contained in the appended claims, as well as that of the
foregoing description. Although this invention has been described in its preferred form
with a degree of particularity, it is understood that the present disclosure of the preferred
form has been made only by way of example and that numerous changes in the details of
construction and the combination and arrangements of parts may be resorted to without

departing from the scope of the invention and claims.

Various references are cited herein, the disclosures of which are incorporated by

reference in their entireties.
EXAMPLE

The following example is intended to further illustrate the invention, without any intent

for the invention to be limited to the specific embodiments described therein.
Example 1 Designing and synthesis of primers

The primers used in the study were either designed from the manually curated
transcriptome and the “gene models” predicted from the genomic sequences of M.
phaseolina ms6, by choosing the sequences manually with complete ORFs or using
databases where similar genes have been successfully isolated from other plants.
Comparative bioinformatic analysis of the nucleotide sequences obtained from
transcriptome were carried out using NCBI BLAST, BLASTP, RPS-BLAST, BLASTX and PSI-
BLAST to identify homologues of the related genes and for the proper identification of
gene. Nucleotide sequence alignments were performed through clustalW version 1.82
whenever multiple sequences were found from the “gene pool”. The alighment was then
edited. Gene specific primers (both forward and reverse) were selected manually or

through Primer 3 plus tool and the primers were custom synthesized.

All oligonucleotides used in this study were synthesized and HPLC purified by the supplier
and procured from Integrated DNA Technologies (IDT). Stock solution of 100 pmol were

prepared in autoclaved ddH,0 and stored at -20°C, in aliquots for use.
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Oligonucleotides Sequences used as primers for PCR

Gens name | SEQ D IPrimer Sequence Ampiitied
Ne. product {bp}

Forward GAGACCGCTACACCCACCOCY

lignin peroxidase o : _— 1155
Reverse CACCGCACTALGACCTOGOY

_ Forward GTCGTCGCOTGGLTEITAGA

lignin peroxidase S . o 1276
Reverse CCAGGCATCOGGEAARLTICRG
Forward GGCGGCTCTCTCGCAGACGTA

lignin peroxidase LA S— —— 1234
Reverse GCOCTGQCCCCAACTGATTEA

: Forward TRCTGLCTCCRUTOTGTOGE

Chioroperoxidase 0 —————— 1769
Reverse CECACCATETCGCCTCTGRCC
Forward AACCGCTTTACCTGCCAGCCA

Chiproperoxicass 13 L . ST 964
Revarse ATTGGGEGETOGETGUTCAGGAGT
Forward ACGGAGCACATBAACACLGTC

Chioroperoxidase 16 i i : 1777
Reverse CTTCGCACCGUGAGUAGAGEG

: Forward TCCCGLGAGIICTTGRTLTG

Chinroperoxidase 18 — A R 1644

' Revarse GLCCTCGCTGETICCTTITGLY
Forward ATGTTITSTITCGOGOOGLY

Chioroperpxidase V.V S - 1265
Reverse AATCTACCACTCOCGTCCCGT

| Forward ACCGCCGUCTTCGTTTACGTC

Chioroperaxidase 5 S S ——— T T 475

: Reverse GCCCGUITACTTTIGLOGGTC
[Forward TOBCCTGTGCTCACACCALG

Haem peroxidase 2. S ST e 1235
Reverse TTRACGTCCGCCARGTACGC ’
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Gene pame SEGQID Primer Sequence Smplified
No. product {bp}
Forward CQTTCCOAAGLUCGACGACTC
Haem peroxidase 31 S 1177
: Reverse GGGCAAGTCCUCAAGLCCATC
Forward AATGCRGTTTICTCRGGEHT
Haem peroxidase 314 S— : 1782
Reverse TGTTGLTGGUCUTATGAAGGCAT
Forward CCATGGLAAGGTATCCLGRL
Haem peroxidase 37 b . 172
3 Reverse TOTGGCATCCCAACAGHEGC
forward TEGACCTGGLCGTCAAATCG
Haem peroxidase | 1488
Reverse GCCTCACAGAGULGCACATTC
5 Forward CAGGLATGUGUTALGAGGCY
Haem peroxidase 43 L. _ B S—— " 800
: Reverse ACCAGCTTACAGACGYGCULTGA
. Forward TEGGUGGOCAGGTACGTGAAT
Multicopper oxidase 46 N 1935
Reverse TOCGTGUTCTGGCCTIGCATY
| Forward GCTGGCGACGACAAGTGGCT
Multicopper oxidase | RN 2033
: Reverse CCACAGAGTICGUGAGGLCC
Forward CATCCCACCGOGGGAAGECT
Muiticopper oxidase 52 y . : , 2177
Reverse ATCCCOGUCGTLACGGTITY
""" Forward TCGTTGAAGTCGETGTCCEGT
Multicopper oxidase 55 : . N 1844
Reverse GLCCUGUACACCTGUCATAG
Forward TOCTTGCTCAAGGGUGLTCA
rudticopper oxidase 58 2177

Reverse TCAALTCAGACTACTGTCGAAGTGE

[ECRTTI
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| | SEQID [Primer Sequence 1 Amplified
Gene nams f '
Na. | product (b}

Multicopper oxidase 3 ,; 4330

AMuiticopper oxidase | B84 L : 2118

Mufticopper oxidass 57— ! 1246

Multicopper oxidase | 70 - : 2083
Reverse TEGARATECGCAGAAGRALCLGT 1

Forward GLACGACATETGGATIGLGGL
{fdulticopper eidase 73 | , 788
Reverse TTGCCAGCCGTELTCCGTCA

Forward ACGACGTTGCAAGETCOGED v
Multicopper oxidase | 76 i 3023

. Fanward TFCACCGGAGTIGCCTICCCA
Multicopper oxidase 2 B - . 3349
: Reverse COACGGGUTGLAGTACGAGA

%Qrwar{i AATCCCCTCTCALCTOG LG

SMudticopper aildase 82 4 e e teiecctie
: {Reverse GRLCACCCCTCAGAGACCHGA

o Forward CGCCBAACCAAGCCTCOTCE
Multicopper oxidase | 85 | . e 7858
| Heverse GCACAGGAGAAAGAGCTCACEEL

§ | Forward TCGCCOGTCCAGGAGAGATA
Multicopper oxidase | 88 B

Reverse CCOCCATCTACUGGCCATTC
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SEQ D (Primer Seguence ’ Ampiified

No. product {bp}

_ Forward ATGAGGOGTAATIGLGALGEG _
Multicopper oxidase | 81 Lo | 2382

Multicopper oxidase 121 T OO — - 1288

Muitimg;aer oxidase 87 b 1405

Mutticopper oxidase 54 2089
Reverse GACGGCGCTTIGLTCTTGCG

; Forward AGCATGCAATACTCGGTCGGTCT
Multicopper oxidase SIS . £33
: Reverse COOGLAGTAGGATGTITGUCAY

| Forward GOATACTCTCCGGGCACSTICS
Multicopper oxidase I0B s . 1703

Forward GGAGGGAGCACTGATGLGCY

dMulticopper oxidase 108 1 1873
Reverse GGEUTGCTCCTCLGLTCATES

Example2  Amplification, cloning  and  sequeneing  of  Hgnin  peroxidase,

chiproperoxidase, hasmperoxidase and multicopper peroxidase from M. phoseoling msé

Total RNA was isolated from thres days ofd myeelium grown on liguid medium as
previously described by Chomezynski P amd Sacehi N, Single-step method of RNA isolation
by acid guanidiniun thiocyanate-phenol-chiloroform extraction, {Anal Blochem 1887, 18%:
156-158), The guality or the integrity of the RNA was checked by agarose gel
slectrophoeresis and was quantifisd using Thermo Scientific Nano Drop 2000 as per

standard procedures. ¢DNA first strand was synthesised using SuperScript I reverse
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transcriptase (Invitrogen) following the manufacturer’s instructions. The gene was
amplified from the cDNA by PCR using the gene specific primers. The PCR reaction (50uL)
contained 1 uL of cDNA, 20 pmoles of each primers, 5 puL of 10X PCR Buffer, 5 uL of 2.5
mM dNTP mix and 1.0 unit of PfuTagq DNA polymerase. PCR was carried out in Thermal
Cycler (Applied Biosystems) using the following conditions: initial denaturation for 5 min at
95°C followed by 35 cycles of denaturation at 95°C for 30 sec, annealing at 59-61°C for 30
sec and extension at 72°C for 1 to 2.0 min depending on the length of the targeted gene,
with a final extension at 72°C for 7 min. The PCR product was analyzed by 1% agarose gel
using 1X TAE buffer and the amplicon was eluted from the gel using QIAGEN gel extraction
kit following the manufacturer’s instructions. The purified PCR product was ligated into
pCR®8/GW/TOPQO® TA cloning kit (Invitrogen) and transformed into competent E. coli cells
(Invitrogen). Plasmids were isolated from putative colonies using QlAprip Spin Miniprep Kit
(QIAGEN) following the manufacturer’s instructions. The presence of the insert was
checked by using the gene specific primers and positive plasmids were subjected to

Sequencing.
Example 3 Analysis of the sequence

The nucleotide sequence and the amino acid sequence were analyzed by BLASTN and
BLASTP programs respectively. The sequences reported from other plants were aligned

with ClustalW. Phylogenetic analysis was carried out using the Neighbour Joining (NJ).

SEQ ID NO : 1

LENGTH : 1379 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

CTGCTCAGCAGATCTTATCCCTCCAGAGCCAGAGCATCTTTAACTGACCAGCTTGCCTTCGTCCCAT
CGTTTGCATTTTTTTACACTTGACCAGTCAAGGCCCCTCTTCCTTCTTTGAGACCGCTACACCCACC
CCTTCGTACTGTCAAAATGTTATTCTCAAAGTCTTCCATCTTTCTCCTCTCCACTGCGGCCAGTGTG
CAAGCACTCAGCCTCTCCGATGTCTCCTCTGCCGCCTCGGTCCTGAAGCGTGAAGCTTCCGGCTTGG
GGAACAACCTTCTATCTCTCGTTCACCGTCGGGACTCTTGCCCTGATGTTTGGCAGAAAGTCGCATC
CGAGCTGAAGGGCTGGTTCTTGGATGGTTCCGTGTGCAGTGACGACGCACGCGCTGCCATCCGCCTC
TCTTTCCACGACTGCTTTTCCGGCGGCTGCGATGGGTCCATCATCCTTGCCCACGAGTACACCCGCT
CCGACAACGCTGGCTTAGCAGACTTTGCTATGAAGCTAGCGCCTCTCGCGGACCAGTACGAGGTCGG
AACAGCTGACCTGATCCAATTCGCTGGCGGTAAGCCTTATCTATCCACCTTAAAACAAAAAANAAAA
aGGAAAANAAGACTATCTCTAACACCTACCTCGACCAGCCCTCGCCACGGCCACCTGTCCCCTCGGC
CCCCGCATAGCCGTCAAAGTCGGCCGCCAGGACTCGTCAACGCCCTCGGCAGAGGGACAGCTCCCCT
CGTCGCGATCCTCGGCCTCCGTCCTGATCGACCAGTTCGCGGCGAAGGGGTTCTCTGAGATAGACCT
CGTCGCCCTCGTCGGTGCCCACAGCACTGCCAAGCAGTTCTTCGATCAGCCCGACAAGGCCGGCCAA
AGCCTCGACTCCACCCCCGGCACTTGGGACACCAACTTTTACCGCCAGACGACGCTCGGCACTGCGC
CCGTTACCCTCGAGAGCGATAAGAACCTCGCCACGGATCTGAGGACCGCGGTGCAGTGGACGGCGTT
TAATGCCCAGGGCGTGTGGGCCGCGGCGTATGTGAGCGCGTAAGTAGTGCATCATATGTTTCTTCTC
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TGCTCTCAGATTGTTGAGAACTAATGGTCAATGTAGGATGAACAAGATGACCGTTTTGGGCAATGAT
GTCAGCAGCTTGACGGATTGCACGAGTGTTATCAGTGCGGCAACGAGCAAGCGCGACATCAAGGCCG
CACCTATTGCGGATAGGATTTGAGCTATGCAAGCAGTTCTGGGTGAGCGAGGTCGTAGTGCGGTGAC
TGGAGTTCTGTTTTTTTTTTTTttCTTAATTGGTAATGTCTGCTCTTGTTTGATACCTGCCAGTATT
CGCGATTTATTCATCGGGAAGAGTTTAGAGAAGGGGGCA

SEQ ID NO : 2

LENGTH : 939

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (939)

atgttattctcaaagtcttccatetttetectetecactgeggecagtgtgcaageacte
M L F §$ K § § I F L L S T A A S V Q A L
agcctcteocgatgtetectetgeegecteggtectgaagegtgaagetteeggettgggyg
s L $s D Vv § 8 A A $§$ V L K R E A S G L G
aacaaccttctatctcectegttcaccgtegggactettgecctgatgtttggcagaaagte
N N L L S L V. H R R D S C P D V W Q K V
gcatccgagetgaagggetggttettggatggttecgtgtgecagtgacgacgeacgeget
A S E L K G W F L DG S V C S DD A R A
gccatcegectetetttecacgactgetttteeggeggetgegatgggtecatecateett
A I R L S F H D C F §$ G G C D G S I I L
gcccacgagtacaccegetceccegacaacgetggettagecagactttgetatgaagetageg
A H E Y TR S DN AGL ADUVF A M K L A
ccteteogeggaccagtacgaggtcggaacagetgacctgatccaattegetggegeecte
P L A D Q Y E V G T A DL I Q F A G A L
gccacggccacctgtecccteggecccegeatagecgtcaaagteggecgecaggacteg
A T A T C P L G P R I A V K V G R Q D s
tcaacgcecteggcagagggacagetceccectegtegegatecteggectecgtectgate
s T p S A E G Q L P $ S R 8§ 8§ A S8 V L I
gaccagttegeggegaaggggttetetgagatagacetegtegecctegteggtgeccac
D Q F A A K G F $§$ E I D L V A L V G A H
agcactgccaagcagttcettegatcagececgacaaggecggecaaagectegacteecace
S T A K Q F F D Q P D KA G Q S L D S T
ccecggeacttgggacaccaacttttacegecagacgacgeteggeactgegecegttace
Pp G T w D T N F Y R Q T T L G T A P V T
ctcgagagcgataagaacctcecgecacggatctgaggaccgeggtgcagtggacggegttt
L E S D K N L A T D L R T A V Q W T A F
aatgcccagggegtgtgggccgeggegtatgtgagegegatgaacaagatgacegttttyg
N A Q G V W A A A Y V S A M NK M T V L
ggcaatgatgtcagcagcttgacggattgcacgagtgttatcagtgeggcaacgagcaag
G N DV §$ §$ L TDOCT S VvV I 8§ A A T S K
cgcgacatcaaggcecgeacctattgeggataggatttga
R D I K A A P I A D R I -

SEQ ID NO : 3

LENGTH : 312

TYPE : PRT

ORGANISM : M. phaseolina

MLFSKSSIFLLSTAASVQALSLSDVSSAASVLKREASGLGNNLLSLVHRRDSCPDVWQKVASELKGW
FLDGSVCSDDARAAIRLSFHDCFSGGCDGSIILAHEYTRSDNAGLADFAMKLAPLADQYEVGTADLI
QFAGALATATCPLGPRIAVKVGRQODSSTPSAEGQLPSSRSSASVLIDQFAAKGFSEIDLVALVGAHS
TAKQFFDQPDKAGQSLDSTPGTWDTNFYRQTTLGTAPVTLESDKNLATDLRTAVQWTAFNAQGVWAA
AYVSAMNKMTVLGNDVSSLTDCTSVISAATSKRDIKAAPIADRI *
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SEQ ID NO : 4

LENGTH : 1416 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

TCTATATCTTGCCCTTCGCCTGTTCGCTTCAGGAGAACCCAACGCCAACATTCATTCTCAACCTCCT
CTTTGAGTTACAATCGCTACTCTGGGAAATTTGTCCCAGCCTTTCATTCAACAACTGTTTCTGTTTC
AANCCAATCCGACGCCATGAAGTTCTCCACAGTCATCTCGAGCGTTGCTCTCACTTCTCTACTCCAG
CCCGCCCTTGCCTACCCTGGCATGGCAAATGTCGTCTCGGAGATCAAGGCCCGTCAAAACACCAATA
ATGATGGTGACTCAAATCCCGAGATGATTGGCGATCTCGCCACCACCGGCCCAACCACCCCTGTGGG
CCAAAGCATATACAACATCCTGATGGGGACCGAGTCGGCCGAGACCAAGCAGGCTGGCTACATCCCC
CCTCTTATCGGCACCAACGCCTGCAAGAGGGACACCTGCTGCATCTGGGCCTACATCGCCGCCGAAL
TGACCCTCAATTTCAAGGGCATCACGGGCCGCTGCAACAAGAACGCGCGTGCCGCCATTCGGCTCGG
CTTCCACGACGCGGGGACTTGGTCCAAGAGCAGCAACGGCGGCGGCGCGGACGGCTCGATCGCGLCTG
TCGGGCACGGAGATCAACAAGGCCGAGAACAACGGGCTGCAGGACATCATCGGCAAGATGATCACGT
GGCAGAAGCGGTACGGGGTGGGCATGGCGGATCTGATCCAGTTCGCGGCCATCCACGCCGTGGTGAC
GTGCCCGCTGGGGCCGCGCATCCGCTTCTTCGTCGGGCGCAAGGACAGCAAAACGGCCAACGACGTC
AGCCTGCTGCCGGGCGTCAACGATTCGGCCGACAAGCTGATCGCGCTCTTCCAGGACAAGACCATCA
CGCCGCACGAGCTCGCCGCCCTGCTCGGCGCCCACACCACCTCACAGCAGTTCTTCGTCGACACCACL
CCGCGCCGGCGCCCCCCAGGACAGCACCCCCGGCGTCTGGGACACCCGCTTCTACAACCAAACCACC
TCCGACCAAGTTCCCAAGAAGGTCTTCCGCTTCGCCAGCGACGTTGTGCTGGCCAAGGACCCGCGTA
TGAGTGATGAGTGGGCCGCCTTCGCCGACCCCGTCAAGGGCCAGAACCACTGGAATGAGGATTACGC
CACCGCCTATACCCGCCTCAGCCTGCTCGGCGTCAACAACATCAATAACTTGACTGAGTGCAGCAAG
GTGCTGCCGTGGGCGCAACCGAAGTTCCCCGATGCCTGGAACCTGTTCTTGGACCAGTAGAGTGTAG
TTTCTTCTTAATATCTGGCGTTCTTGGGGGTTTGGTCAAAAAGGAGAAAGATATTATTGTCGATATT
TGGTATACCCTAATGTTGGGAACTATACATACGTATACAGGCTTCTTGTAATTACTCGGGCATCTTT
TGCACAGAG

SEQ ID NO : 5

LENGTH : 1116

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION s (1)...... (1116)

atgaagttctccacagtcatctegagegttgetetcacttetetactecagecegeecett
M K P S T V I § § V A L T S L L Q P A L
gcctacectggecatggcaaatgtegteteggagatcaaggecccgtcaaaacaccaataat
A Y P GM A NV V §$8 E I K A R Q N T N N
gatggtgactcaaatcccgagatgattggegatctegecaccaccggeccaaccaccect
Db G D $S N P EM I G DL A T T G P T T P
gtgggccaaagcatatacaacatcectgatggggaccgagtcggecgagaccaagcagget
v 6 g §$ I ¥y N I L. M G T E S A E T K Q A
ggctacatcccccectettateggcaccaacgectgecaagagggacacctgetgeatetgg
G ¥y I p P L I G T N A C K R DT C C I W
gcctacategecgecgaactgaccectcaatttcaagggeatcacgggecgetgecaacaag
A Y I A A E L T L N F K G I T G R C N K
aacgcgegtgeegecatteggeteggettecacgacgeggggacttggtecaagageage
N A R A A I R L G F HDOAGT W S K S S
aacggcggcggegeggacggcetegategegetgtcgggcacggagatcaacaaggecgag
N G G GG A D G 8 I A L S G T E I N K A E
aacaacgggctgcaggacatcatcggcaagatgatcacgtggcagaageggtacggggtyg
N N G L Q DI I G K M I T W Q K R Y G V
ggcatggcggatctgatccagttegeggecatccacgecgtggtgacgtgeccgetgggg
G M A DL I Q F A A I H A V V T C P L G
ccgegeatecgettettegtegggegcaaggacagecaaaacggccaacgacgtecagectyg
P R I R F F vV G R K D $§ K T A N D Vv S§ L
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ctgcecgggegtcaacgatteggecgacaagetgategegetettecaggacaagaccatce
L p G V N D S A D K L I A L F Q D K T I
acgccgeacgagctcegecgecctgeteggegeccacaccacctecacageagttettegte
T P H E L A A L L G A H T T S Q Q F F V
gacaccacccgegecggegocccccaggacageacceecggegtectgggacaccegette
D T T R A G A P Q D S T P G V W D T R F
tacaaccaaaccacctccgaccaagttcccaagaaggtetteegettegecagegacgtt
Y N Q T T §$S D Q v P K K VvV F R F A S D V
gtgctggccaaggacccegegtatgagtgatgagtgggeegecttegecgaceecgtcaag
v L A K D P R M S D E W A A F A D P V K
ggccagaaccactggaatgaggattacgccaccegectataccegectecagectgetegge
G Q N H W N E D Y A T A Y TR L S L L G
gtcaacaacatcaataacttgactgagtgcagcaaggtgetgeegtgggegecaaccgaag
vV N N I N N L T E C S K V L P W A Q P K
ttccecegatgectggaacctgttettggaccagtag
F P D A W N L F L D Q -

SEQ ID NO : 6

LENGTH : 371

TYPE ¢ PRT

ORGANISM : M. phaseolina

MKFSTVISSVALTSLLQPALAYPGMANVVSEIKARQNTNNDGDSNPEMIGDLATTGPTTPVGQSIYN
ILMGTESAETKQAGYIPPLIGTNACKRDTCCIWAYIAAELTLNFKGITGRCNKNARAATIRLGFHDAG
TWSKSSNGGGADGSIALSGTEINKAENNGLODIIGKMITWQKRYGVGMADLIQFAATIHAVVTCPLGP
RIRFFVGRKDSKTANDVSLLPGVNDSADKLIALFQDKTITPHELAALLGAHTTSQQFFVDTTRAGAP
QDSTPGVWDTRFYNQTTSDQVPKKVFRFASDVVLAKDPRMSDEWAAFADPVKGONHWNEDYATAYTR
LSLLGVNNINNLTECSKVLPWAQPKFPDAWNLFLDQ*

SEQ ID NO : 7

LENGTH ¢ 1323 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

TCGAGATGGCGGCTCTCTCGCAGACGTAAATCTATAAAGCCTTGCCGCGACTTTCTTTTGTGTATCT
CATCAGCATCGAGTTCCACAAGAGCTTGCTTCCTCTCCTCACTGAGCCTAGCGAGGAGCATCACTCA
GAACCCTCCAATCACAATGCGGACCTCATCCCTGTTCCTTGCTTCCGCATGCGGAACATCTGCTTAC
ACTCTCGTCTCGCTCGACTCTCTGCCAAGCACTCTTCATGACATAACCTCCCGCACCATCTCCAACC
TCGACCCCCGCAACCTCCTCTCCGCGCGCAAGACGCCCGACTGCCCGGCCATCTGGAGGACCATCTC
AGCCGACCTGACCAAGAGCTTCCTCGCCAACGGCGAGTGCACCGACCTCGCCCGCGCCGCCATCCGC
TACGCCTTCCACGACGCGGGCACCTTCTCGCTCAAGCTGCCCACCTACGCGCCGGCCTCCGGCGGCG
CCGACGGCTCGCTGCTGCTCGTCGATTCGGAGATCCAGCGGCCCGAGAACAACGGGCTGCAGGCGTA
CAACGACTTCATCAAGGCCAAGTACAGCACGTACAAGTCCTCGGGCGTCGGCGCCGCCGACCTGATC
CAGTTCGCCGGCAACCACGCCGTGGTGACGTGCCCGGGCGGGCCCACGGTCAAGACGCTCGTCGGLC
GCGGCGACAGCACGACCGCGTCGCCGCTGAACGTGATGCCGCCGGGGTTCGGCGCGGGCAGCGACCA
CGACTCGCTGCTCCAGCTCTTCCAGGACAAGGGGTTCAGCGCCGTCGACCTGGCCGCGCTGATCGGC
GCCCACACCACCTCCACGAACATCGCGGAGGCGCAGATCCCCGTCGGCGCGCCGCAGGACAGCACGL
CGGGCAGGTGGGACGTCAAGTACTACGCCGAGACGTACGCCCCGCCCGCGGGCGTCTCCCGCTTCGC
CTCCGACATCAACCTCTCCGACCCGACGAAAGCGGTCGGCAAAGAGTTCCAGGGATTCGTCAACAAC
CAGGGTAAGTGGACGGGCAAGTTTGCCGACGCCATGTTCCGTCTGAGTGTGTTGGGCATCCCGCCGG
CGACGTACAAGAATTTCGCGGACTGCACCGCTGCGCTGCCCAAGGGCACGAGCGCCAAGCGGGACAT
CCGCAGCGCCCCGATCAACGACCGCGCAAGGTAGAGGAGGGGAAAAGAAAGGAAGAAAAGAAAATAA
AANAGCGCAGCGAGGATGAATCGGTTGGGGCAGGGCGTTTCGGTTGAGGTTGTTTGTTTGCTCGCCTG
CCTTTTTTTTTTTTTtAATCCCTCTCATGATCCATCGAATGAGAACACTT

8
1023

SEQ ID NO
LENGTH
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TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION s (1)...... (1023)

atgcggacctcatccectgttecttgettecgeatgeggaacatetgettacactetegte
M R T $ §$ L F L A S A C G T s A Y T L V
tcgetegactetetgecaagecactettecatgacataacctecegeaccatetecaaccete
s L. b s$S L P s T L H D I T S R T I S N L
gaccccegeaacctecteteegegegecaagacgeccgactgeceggecatctggaggace
D P R N L L. $S A R K T P D C P A I W R T
atctcagccgacctgaccaagagcettoctegecaacggegagtgecaccgacctegecege
I $S A D L T K S F L. AN G E C T D L A R
gccgcecatcegetacgecttecacgacgegggeaccttetegetcaagetgeccacctac
A A I R Y A F H D A G T F S L K L P T Y
gcgcecggecteeggeggegaecgacggetegetgetgetegtegattecggagatecagegg
A P A S GG A DG S L L L VvV D S E I Q R
ccecgagaacaacgggctgcaggcgtacaacgacttcecatcaaggeccaagtacagecacgtac
P E NN G L Q A Y N D VF I K A K Y S T Y
aagtcctegggegtceggegecgecgacctgateccagttegecggcaaccacgeegtggtyg
K 8§ §s G v G A A DL I Q F A G N H A V V
acgtgccegggegggeccacggtcaagacget cgteggeegeggegacagecacgaccgag
T ¢ p G G P T V K T L VvV G R G D s T T A
tcgeecgetgaacgtgatgeegecggggt teggegegggcagegaccacgactaegetgete
s p L N V M P P G F G A G 8 D H D S L L
cagctcettecaggacaaggggttcagegecgtecgacctggecgegetgatecggegeccac
Q L F Q D K G F 8§ A V DL A A L I G A H
accacctccacgaacatcgeggaggegcagatcecegtecggegegecgecaggacagcacyg
T T § T N I A E A Q I p V G A P Q D s T
ccgggcaggtgggacgtcaagtactacgecgagacgtacgeccaegeccgegggegtetec
P G R W D V K Y Y A E T Y A P P A G V S
cgettegectecgacatcaacetetecgacecgacgaaageggtcggcaaagagttecag
R P A 8§ D I N L $S$ D P T K A V G K E F Q
ggattcgtcaacaaccagggtaagtggacgggcaagtttgecgacgecatgtteegtetg
G F vV N N Q G K W T G K F A D A M F R L
agtgtgttgggcatccegecggegacgtacaagaatttegeggactgecacegetgegetyg
s v L G I Pp P A T Y KN F A D C T A A L
cccaagggcacgagcgccaagcegggacatccgecagegecccgat caacgaccgegcaagg
P K G T $ A K R D I R S A P I N D R A R
tag

SEQ ID NO : 9

LENGTH : 340

TYPE : PRT

ORGANISM : M. phaseolina

MRTSSLFLASACGTSAYTLVSLDSLPSTLHDITSRTISNLDPRNLLSARKTPDCPAIWRTISADLTK
SFLANGECTDLARAAIRYAFHDAGTFSLKLPTYAPASGGADGSLLLVDSEIQRPENNGLQAYNDFIK
AKYSTYKSSGVGAADLIQFAGNHAVVTCPGGPTVKTLVGRGDSTTASPLNVMPPGFGAGSDHDSLLQ
LFQDKGFSAVDLAALIGAHTTSTNIAEAQI PVGAPQDSTPGRWDVKYYAETYAPPAGVSRFASDINL
SDPTKAVGKEFQGFVNNQGKWTGKFADAMFRLSVLGIPPATYKNFADCTAALPKGTSAKRDIRSAPI
NDRAR*

10
1930 (including 150 bp 5' UTR and 150 bp 3' UTR)

SEQ ID NO
LENGTH
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TYPE DNA

ORGANISM : M. phaseolina
GAGCACGGCAGGTAGGTTGCATCCGAGAGGTCGTGGTAGGTAGGTATATATTGCTGCCTCCGCTCTG
TCGCTCTATAGAGGCAGGTCTTGGACATCTGTGAACAGGTTACCTTCTCATAATTTGATCCATTGGC
GAAGATATACTCAAGAATGCCGTCTACCTGGATGATTGCATTGGGCGCACTCACCCTTGCCGGCCAG
TCCGCAGCCTTTCCTGCTGTGGCAGAACAATACGCTGCTCAGACATCTCACAAGGAGAAAAGAGTAA
ATGCAATTAGCCCCGGGTTCAATGCGGCGGCACAGAGGATTGACGTCTCGGGAGCTCACACTTTCGT
GCCCCCTGGCCCCGGTGACCAGAGAGGGCCCTGCCCGGGTCTGAATGCCTTAGCGAACCAGTAAGTG
CTCTGCAAGTCTCACAGGTCTTCTTGTACTGACAAAGTGTAGCAACTATTTGCCCCAGTGAGTTCTC
CACAACTTCATTCCCGAAACCTTGTCACTGATTGTCTTCAGCAATGGCGTCGCAACAATCACGCAGT
TCGTCCAGGCCACAAACCAGGGTTAGTACAGCATCACCGCCACGGAAGCTACTACGTCAGCTGAACC
ACATACGCAGTATACGGCATGGGTCTCGACCTTGGCACGTTCCTGTCCGTCTACGGCGCGGTAATGG
ATGGCGACGGCCTCAGCTGGTCCATCGGCGGCGCGCCCAGTACCGCAAACCTACTCAACCTCCTTAC
TCAGCCGCAAGGCCTCTCAGGTTCGCACAACAAGTACGAGACAGATGCATCGCCTACGCGCGGAGALC
CTGTACCAATAGTGCGTCTATCCCCTTCTTCTGCCTCCCGCCACTCCGCTGACCTGCACCGCAGTGG
CGACAACTCCCGGGTCGTCATTTCGCAATGGGACGCCCTCTTCGCGAAGCAAGCGGCACTGCCCAAT
GACCAGTCCAATTATGGCCTAGGTGTGCTGACCGACTTCCGAGTCGAGCGTTTCCAGCAGAGCGTCG
ATGAAAACCCCTACTTCTTCAACGCGCCCTTTTCCGGTGTGCTCGTGCAGCCTGCCGCGTACACATT
CATCTACCGCTTCATGGGCAACAAGAGCGCCGAGAAACCCGAGGGTGTGCTGACGAAAGAGGTGCTG
AAGAGCTTCTTCGGCTTCACTGGGCCTGACGACGACATGACATACGTGAGTCCCATCCCGCCGCCTT
TCTCATTTCTTCCCACTCGAGTCTCCCACATCCCCCCCCCCCCCCCCCCCCCCCCCACCATTTGTTG
TCGCCCTTCCCTCCAGCCACGCCACTGCCCACAACGCCACCGTCTGACCCACCGCAGAACCCCGGLL
ACGAGCGCATCCCCGAAAACTGGTACAAGCGCGCCCCCGGCGACGAATACACGATCCCCTTCTACGC
ACTTGACCTCAACGCCGCGGCGCTGCAGCACCCGCAATTCCTGTCCGTCGGCGGCAACACGGGCACT
ACCAACTCCTTCGCCGGCGTCGACCTGCAGGACCTGAGCGGCGGCCTGTACAACGCCGCCAGCCTGC
TCGAGGGCAACAACCTCGCCTGCTTCGGTTTCCAGGCGGCCGTCCAATTCGCGCCGGACCTGTTGAA
AGGGCTGGTGAGCGATTTGACCAAGCCGTTGGGTGTCCTGGGAGATGCGTTGGCGAGTGCGTTGAAT
GGATTAGGGTGTCCGCAGTTAGGCGGCCAGGCGTGGGATGATAGCGCGCTGGCGCAGTTTCCGGGGT
ATGCTAGGCTGAGGGCGGATGGGACGTACGGGAAGTAATGGACGCGGAGAAGTAGTGTGGCAGAGGC
GACATGGTGCGCATGGTGGACTGCGGCTTCAACGACAATGCAGAGATGATGGTATGAGGAAACTGCA
CAGCAGTCTGCATGGATTTGCTAGACTAGACGAATTTTATGATTTTGAATGAAC

SEQ ID NO : 11

LENGTH : 1260

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1260)

atgccgtctacctggatgattgecattgggegeactcaccettgecggecagtececgeagec
M Pp $ T WM I A L G A L T L A G Q@Q S A A
tttcctgetgtggcagaacaatacgctgetcagacatctcacaaggagaaaagagtaaat
F P A V A E Q Y A A Q T S H K E K R V N
gcaattagcccegggttcaatgeggeggcacagaggattgacgtectegggagetcacact
A I 8§ P G F N A A A Q R I DV 8 G A H T
ttegtgecceeccetggecceggtgaccagagagggeccetgecegggtetgaatgecttageg
¥F VvV P P G P G D Q R G P C P G L N A L A
aaccacaatggcgtcgcaacaatcacgcagttcegtccaggccacaaaccaggtatacgge
N H N G VvV A T I T Q F V Q A TN Q V Y @&
atgggtctcgaccttggcacgttectgtecgtctacggegeggtaatggatggegacgge
M 6 L DL 6G6T F L &SV Y G A V M D G D G
ctcagetggtcocateggeggegegeccagtaccgcaaacctactcaacctecttactecag
L S w §s I G G A P S T A N L L N L L T Q
ccgcaaggcectcetcaggttegecacaacaagtacgagacagatgecategectacgegegga
P Q G L $ G S H N K Y E T D A S P T R G
gacctgtaccaatatggcgacaactccegggtegtcatttegecaatgggacgecctette
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D L ¥ Q ¥ G D N S R V VvV I S Q W D A L F
gcgaagcaagcggcactgeccaatgaccagteccaattatggectaggtgtgetgacegac
A K Q A A L P N D Q S N Y G L G VvV L T D
ttcecgagtecgagegtttecagecagagegtecgatgaaaaccectacttettcaacgegece
F R V E R F Q Q 8§ v D E N P Y F F N A P
ttttceggtgtgetegtgecagectgeegegtacacattecatetacegettecatgggeaac
F §$ G VL VvV Q P A A Y T F I Y R F M G N
aagagcgccgagaaacccgagggtgtgetgacgaaagaggtgoctgaagagettettegge
K §s A E K P E G V L T K E VvV L K S F F G
ttcactgggcctgacgacgacatgacatacaacceceggecacgagegcateeccgaaaac
¥F T G P D D DM T Y N P G H E R I P E N
tggtacaagcgcgceccecggegacgaatacacgatececttetacgeacttgaccteaac
w Yy K R A P G D E Y T I P F Y A L D L N
gcegeggcegetgcagecacceogecaattectgteegteggeggcaacacgggecaccaccaac
A A A L Q H P Q F L S V G G N T G T T N
tcettegeecggegtcgacctgecaggacctgageggeggectgtacaacgecgecagectg
s F A G V DL Q DL S G G L Y N A A S L
ctcgagggcaacaacctegectgetteggttteccaggeggecgtccaattegegecggac
L E G N NL A CF G F Q A A V Q F A P D
ctgttgaaagggctggtgagcgatttgaccaagecgttgggtgtecctgggagatgegttyg
L L K G L vs DL T K P L G V L G D A L
gcgagtgcegttgaatggattagggtgtecgecagt taggeggecaggegtgggatgatage
A S A L N G L G C P Q L G G Q A W D D s

gcgcetggegeagtttecggggtatgetaggetgagggeggatgggacgtacgggaagtaa
A L A Q F P G Y A R L R A D G T Y G K -

SEQ ID NO s 12

LENGTH : 419

TYPE : PRT

ORGANISM : M. phaseolina

MPSTWMIALGALTLAGQSAAFPAVAEQYAAQTSHKEKRVNAISPGFNAAAQRIDVSGAHTFEFVPPGPG
DQRGPCPGLNALANHNGVATITQFVQATNQVYGMGLDLGTFLSVYGAVMDGDGLSWSIGGAPSTANL
LNLLTQPQGLSGSHNKYETDASPTRGDLYQYGDNSRVVISQWDALFAKQAAL PNDQSNYGLGVLTDF
RVERFQQSVDENPYFFNAPFSGVLVQPAAYTFIYRFMGNKSAEKPEGVLTKEVLKSFFGFTGPDDDM
TYNPGHERIPENWYKRAPGDEYTIPFYALDLNAAALQHPQFLSVGGNTGTTNSFAGVDLQDLSGGLY
NAASLLEGNNLACFGFQAAVQFAPDLLKGLVSDLTKPLGVLGDALASALNGLGCPQLGGQAWDDSAL

AQFPGYARLRADGTYGK*

SEQ ID NO : 13

LENGTH : 1108 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

CTGATGGTATGTACTTTGGTAAGCACGCCATTAACTACTCGCTCCATCGCCTCGAGTTACCCTGTTG
GAGCAGCAACCACAACTTGAGCGAACAAATTCGGCCATTAATACCATCGTACGAAGAAGGCTTAACC
GCTTTACCTGCCAGCCATGAATCCAATCTGCTTTTTATCCCTGCTCACGGCCATGCTAGGCATGGCC
ATGGGCGGTGGAAACCCTCTGAACCATGCTGAACCTTTTGATCCCACGAACAGCTTGTGGGTGTGAC
TGATGCGCATGAGCCCATTCTTCCTGATATCACCAACGCTCGCAGCCCCTGTCCCGGCCTTAACACG
TTGGCGAACCAGGAAGCTCATTCGCCCCCTTGCTATGAAGAAAACCTGGAATTTACGCTCCTCCCGG
TGGCTTCGACGGTGTCGCGAACTACGATGAACTTGTTAAGGCTCTGGTTGATAGTGTGTTGCTTTTG
ATCGGGGGTCACCACCTTTCGGTTGACGAGAACATCACGATTCCGCCTAATAATTTCACACGCAGCC
TCAGCGGCACACAAATCTCCCTAGATTCTGAGGCCTCGCCTACACGCCACGACGCGTACGACCCTCG
GGCCTACTCCGGCTCGAGCAGCATCGAAATGAAGTGGAACTTCTTCAAACAGCTGTACGAGAAGCAG
GCCGGGATCCCACGCGATGCGGTTAACTTTGCACTGGATGTTCTTGCTCAAAACATGTTGGAGCTGG
TGGTGGTCAGCATCAAGAACAACCCGAACTTCTTCCTGAGCCCAACGCACATCGCATTCGGACCATC
GACGGCCCACATGTGCATTCCCAACTTGTTCGCGAACCACAGCACTGAGCATTGGCTGACCTCTCTC
CTGAATAGAGAGGGAGGGTCTCGCCATTCATTCCATGCTCAAACTATGACGCTTTGTAGTCTTCAGC
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TCAGATTGTCACCAATCTGAAGGCGAGATCCCACTTCTATACTCAGATTAAAGACCTAATAATACAA
TCGTATACTCAGCGAGAGAAGCACGAGAAGGACCGAGCCAACATTCACCTCATCCTTCACACAACAC
ACTCCTGAGCACCGACCCCAATTCTAAATCAGCCCC

SEQ ID NO : 14

LENGTH : 690

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (690)

atgaatccaatctgctttttatccoctgetcacggecatgetaggcatggecatgggeggt
M N P I ¢C F L §$ L L T A M L GM A M G G
ggaaaccctctgaaccatgctgaaccttttgatcccacgaacagettaaaacctggaatt
G N P L N H A E P F D P T N S L K P G I
tacgcteoctceceeggtggettegacggtgtegegaactacgatgaacttgttaaggetetg
Y A P P G G F D GV A N Y D E L V K A L
gttgatagtgtgttgcttttgategggggtcaccaccttteggttgacgagaacatcacg
v Db S$ Vv L L L, T G GHHUL S V D ENTTI T
attccgectaataatttcacacgcagectcageggcacacaaatcetecctagattetgag
I P P N N F T R S L S G T Q I S L D S E
gccectegectacacgecacgacgegtacgacectegggectacteecggetegagecageate
A S P T R H D A Y D P R A Y S G & s s I
gaaatgaagtggaacttcttcaaacagetgtacgagaagcaggccgggatcccacgegat
E M K W N F F K Q L Y E K Q A G I P R D
gcggttaactttgecactggatgttettgetcaaaacatgttggagetggtggtggtcage
AV N F A L DV L A Q NML E L V V V S
atcaagaacaacccgaacttctteoctgageccaacgcacategecatteggaccategacyg
I K N N P N F F L S P T H I A F G P S T
gcccacatgtgecatteccaacttgttegegaaccacagecactgagecattggetgaccetet
A H M ¢C I P N L F A N H S T E H W L T S
ctectgaatagagagggagggtcotegecattcattecatgetcaaactatgacgetttgt
L L N R E G G S R H S F H A Q T M T L C
agtcttcagectcagattgtcaccaatctga
S L Q L R L s P I -

SEQ ID NO : 15

LENGTH : 229

TYPE ¢ PRT

ORGANISM : M. phaseolina

MNPICFLSLLTAMLGMAMGGGNPLNHAEPFDPTNSLKPGIYAPPGGFDGVANYDELVKALVDSVLLL
IGGHHLSVDENITIPPNNFTRSLSGTQISLDSEASPTRHDAYDPRAYSGSSSIEMKWNFFKQLYEKQ
AGIPRDAVNFALDVLAQNMLELVVVSIKNNPNFFLSPTHIAFGPSTAHMCIPNLFANHSTEHWLTSL
LNREGGSRHSFHAQTMTLCSLQLRLSPI*

SEQ ID NO : 16

LENGTH : 1554 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

AAGCCTTGCTGGATCGACCTTTTTCAATTCCGGCAGATACACCCAAGTCATTGAACATCGAAACAGT
ACTTGCCTTCGTCAAATATGCGGTCACTCTTCCTTGCTTCCTTATTACTTTCTGCGGCGTCCGCTTT
CCCTTTCGTGGCAGATATGCCAGAGGTAGACTCTTCTCTCTTCCGTGAAGCACCCGTACGTAGGCAA
CAACCTGGCGGCAACCAACCTGGCGGAGCGGCGACTTGCCCTTTCAATGCCAACCACGTCCCCGCTG
CGCCAGTGACAGCTCGATTTCCCTATAACAACGCAAAGAACGGAGTTCCCGGCAACGGAAAGGGCGG
TTACCAGGTTCCAGCGCCTGGTGACACGGCTCATCAGTTCATTGCACCAACAGCGCACGATATCCGT
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GGGCCTTGCCCGGGCCTGAACGCTGCGGCCAATCACGGCGTGAGTCTTTCCTGTAGTCCCCATTCGA
GTTTCAAGTCTCCTGACGGTGACCCTAAACAGTTCCTCGCGCGCGACGGCATAGTGACCTTCAACGA
ACTGGTCGACGCCCAGCAGAATGTCTACAATGTCGGCTACGACCTCTCTGTGCTGCTCGCCGTCCTC
GGCCTCACGCTCACCGACGGTGACCCCATCACCCAAAAACTGTCTATCGGCTGCGACGCAACGACAC
GCACATCTGTGGCCCCCCTGCTGACTGGCAGTCAGCCCGGTCTGGATGGCCACAACAAGTTCGAAGC
GGACACGTCGCTCACACGCAACGACTACTTCCTGGCGGGCGGCGACAACTTCAACTTCAACGGCACG
CTCTTCGGCATGATGGTGGATACGTGCCAGGGCAACTTCAACCGTGAGAACCTGGCGCTGTACCGCA
AGCAGCGCTACGACCAGAGCCTACGCGACAACGAGAACTTCTACTTCGGCCCGCTAAGCCTGCTGCT
GTTCGGCGCCGCCAGCTTCCTTTACGAGCTGATGCCCAGCGGCACGCACAACTACGCGCCCGATCTC
GACACCATCTCGTCCTTCTTCGGCGCCGAGCAGGCGCCCGATGGCTCCTGGCGCTTCACCGCCGAGC
GTATCCCGGACAACTGGACCAACCGTGTGCTGCCGTACACCAATGAGGACGTGACGCGCGAAATCCT
GGCTATGTACCTCCTCAACCCTGTGCTATTTGGCGGCGCCACAGGCGACGGCGGCTTCAACACGCTG
CCGAAGTTTGGCTCCATCCAGGACGGCAAGATCGTTGAGGCACCCAATACGCTGTGCCTGCTGTACC
AGCTGTCGACGCAGAGCGTGCCGAGCTCGCTGAATGGCATCATCACGCCGACTGTGGATGCGCTGAA
CCTGGTCGCGGATAAGCTAGCGCCGCAGTTCAAGAACTTGGGGTGCCCGAATCCGTTGACTTGAATG
AGTGATGGCCGTGTAGAGCCTCTGCTCGCGGTGCGAAGGAAAAGAAAAAAGTGAGGGGATTTTTGGC
GAGAAATGAAATTCACGAAGATACTGCCCGGATGGTAGAGGGAAACTTGGTCATGCATGTGCATGCG
AAGGCGTTGATAT

SEQ ID NO : 17

LENGTH : 1194

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1194)

atgccagaggtagactcttcetetetteocgtgaagecaccegtacgtaggcaacaacctgge
M P E V D $§ §$ L F R E A P V R R Q Q P G
ggcaaccaacctggcggageggegacttgeectttecaatgecaaccacgteccegetgeg
G N Q P G G A A T C P F N A N H V P A A
ccagtgacagctcgatttceccoctataacaacgcaaagaacggagttceccggcaacggaaag
p v T A R F P Y N N A K N G V P G N G K
ggcggttaccaggttccagegectggtgacacggetcatcagttcattgecaccaacageg
G G Y Q vp A P G D T A H Q F I A P T A
cacgatatcecgtgggecttgeccgggectgaacgetgeggecaatcacggettectegeg
H D I R G P C P G L N A A A N H G F L A
cgcgacggcatagtgaccttcaacgaactggtcgacgeccagcagaatgtcectacaatgte
R D G I v T F N E L VvV D A Q Q N V Y N V
ggctacgacctcetetgtgetgetegecgtecteggectcacgetcaccgacggtgacccee
¢G Yy bpbL $ v. L AV L GL T L T D G D P
atcacccaaaaactgtctatcggetgecgacgcaacgacacgcacatetgtggecccectyg
I T Q K L s I GG ¢ D A T T R T S V A P L
ctgactggcagtcagcecggtetggatggecacaacaagttecgaageggacacgtegetce
L T G §$S Q P G L b G H N K F E A D T S L
acacgcaacgactacttectggegggcggegacaacttcaacttcaacggecacgetette
T R N DY P L A G G DN PF N F N G T L F
ggcatgatggtggatacgtgccagggcaacttcaaccgtgagaacctggegetgtacege
G Mm M VDT CQ GNVF NI REDNIL AIL Y R
aagcagcgctacgaccagagcctacgcgacaacgagaacttetactteggecegetaage
K Q R Y D Q $ L R D N E N F Y F G P L S
ctgctgctgtteggegecgecagettectttacgagetgatgeccageggecacgcacaac
L L. L » G A A S F L Y E L M P S G T H N
tacgcgcccgatcetegacaccatctegtecttetteggegecgagecaggegeaccgatgge
Y A P DL D T I 8§ §S F F G A E Q A P D G
tcectggegettecacegecgagegtatecocggacaactggaccaacegtgtgetgeegtac
S W R T A E R I P D N W T N R V L P Y
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accaatgaggacgtgacgcgcgaaatcctggetatgtacctectcaacectgtgetattt
T N E D Vv T R E I L A M ¥ L L N P V L F
ggcggcgcecacaggcgacggeggcttcaacacgetgecgaagtttggetecatecaggac
G G A T GGD G GPFPF N T L P K F G S I Q D
ggcaagatcgttgaggcacccaatacgetgtgectgetgtaccagetgtecgacgecagage
G K I vV E A P N T L C L L Y Q L S8 T Q S
gtgccgagetcgcectgaatggcatcatcacgecgactgtggatgegetgaacctggtegeg
v p §$ $ L N G I I T pPp T V D A L N L V A
gataagctagcgccgcagttcaagaacttggggtgeccgaatecgttgacttga

D K L. A P Q F K N L G ¢C P N P L T -

SEQ ID NO : 18

LENGTH : 397

TYPE : PRT

ORGANISM : M. phaseolina

MPEVDSSLFREAPVRRQQPGGNQPGGAATCPFNANHVPAAPVTARFPYNNAKNGVPGNGKGGYQVPA
PGDTAHQFIAPTAHDIRGPCPGLNAAANHGFLARDGIVTFNELVDAQQONVYNVGYDLSVLLAVLGLT
LTDGDPITQKLSIGCDATTRTSVAPLLTGSQPGLDGHNKFEADTSLTRNDYFLAGGDNFNFNGTLFG
MMVDTCQGNFNRENLALYRKQRYDQSLRDNENFYFGPLSLLLFGAASFLYELMPSGTHNYAPDLDTI
SSFFGAEQAPDGSWRFTAERIPDNWTNRVLPYTNEDVTREILAMYLLNPVLFGGATGDGGFNTLPKF
GSIQDGKIVEAPNTLCLLYQLSTQSVPSSLNGIITPTVDALNLVADKLAPQFKNLGCPNPLT *

SEQ ID NO : 19

LENGTH : 1792 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

ACCGACCACCATCCATTCGCTCTTTCGCTGGCGGCTGGCGTCCAAGGCTCACTCTCACTCTAGTCAC
TCTTTGCAATCTCTGAATTCCCGCGAGCCCTTGGTCTGCGTTGTTAAGGATTTGTTGTCCGGGCATC
CCCTCTCTTTTCCGCAATGAAGTTCTCGTCCGCCCTTCTCCTGCTCTCCTCGAGCTCCCTTGTCGTC
GATGCCTTCCCCGCCCTCGGTGCGCAGAACCTTGAGGGCCTCACTCCGGAAAGGTTGACCGCTGCCC
TCAAGACGGTCGAGAAGTACAGGAAGGAGAAGCGCCTTATCATCGACTCCAGCAAGCCTATCGATAC
CACCGGCGACCACGCTTTCCAGCCACCCAGCGAAACCGACCAGCGCGGCCCCTGTCCTGGCTTGAAC
GCCCTGGCCAACCATGGCTACATCTCTCGCGACGGCATCACCAGCTTCGCCGAGGTTGTCACCGCCA
TTAACCAAGGTTCGTCGTGGATTCGTCGAGAGAAGGCGTGGCTTGGCACTGACAAGGATGTGAAGTG
ATGGGCATGGGCATCGAGCTCTCTCTGATTCTCGGTGTTATGGGTACCGTGTGGACGGGTAACCCGC
TTTCGCTGGACCCTGGCTTCTCTATCGGTGGGACCGCCCCCGGTGATGGCTCCGACAACATTCTGGG
CAACCTTGTCGGCCTGCTCGGTACGTAACTGTCCCTCATCGGAGCCACGCCGCCGCAGCTAAGCTGA
GACGTCTGCAGGTGACCCTCGTGGTCTGCAAGGCTCCCACAACTGGATTGAGTCTGACTCCTCTCTG
ACGCGTGATGATCTGTACCTCACCGGAGATGCCTGGACGATGAACATGACGCTCTTCCGCGACATCT
ACGACCGCGCGGATGAGGATGGCGTCATCTCCATGGATCTGCTCGCCGACCAGGCCGCCCGTCGCTG
GGAGTACAGCATCGGCCACAACCCCAACTTCTACTACGGCCCTGTCACCGGCATGGTCAGCCGTAAT
GCCGGCTACTTTTTCCTCGGCCGCCTGCTGTCAAACCACACCGATGAACATCCGGACGGAATTCTCA
CTCAAGAAGTTTTCAAGAAGTTCTTCGCCGTCTACGAGGACGAGCAGGGCAACATGGAATACCGCAA
GGGCCACGAGACCTTCCCGGACAACTGGTACCGCAAGCCGGTCGAGTATGGCCTGGTCCCGCTCAAC
TTGGACCTCGTTGGCTGGGTCTTGAAGCACCCTGAGCTGGGAAGGTACGTCGTCCCTTCTCACCCCA
AGATGGGAAGGCATGTGAACTGACTCGGCTTCCCACAGCATCGGCGGTAACACTGGCACCGTCAACT
CCTTCTCCGGCCTCGATCTGCACAGCATCACCGGCGGCGTCCTCAATGCCACTTCGCTCCTCGAGAA
CAACAACCTGCTGTGTTTTGTCTTTGAAGTTCTCAAGACCTTCGCCCCCAACTCCCTCTCCCCGCTC
CTGTCGACGCTCGAAGTGCCGCTCAAGCTTATCGCCGACACCCTGGCCACCCCGCTCTTGAGCCTGG
CCTGCCCTGCCTGGAAGGATATGACCGACGGTGGCGAGCCGCTGTGGGATGGCATTCAGAACAGGTT
CCCTGGCGCGAGCAAGGCCGGATCGAGTTTGTAGAGTTGCTCGAGAGGACACAGGACGTCTGGAGCA
TGACGTCTGGGTGAACGTACTGCGTGGAAGAAGAGCAAAGGAACCAGCGAGGGCGAGAAATGATGTA
GTTAGCGTCTTGATTCTAATTCGATACCATTTACATTCTTCGCCTTATCC
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SEQ ID NO : 20

LENGTH : 1317

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION s (1)...... (1317)

atgaagttctegtcegeccttetectgetetectegageteecttgtegtegatgectte
M K F §$ §$ A L L L L § 8§ s S L v v D A F
ccegeecteggtgegcagaaccttgagggectcacteeggaaaggttgacegetgeccte
Pp A L G A Q N L E G L T P E R L T A A L
aagacggtcgagaagtacaggaaggagaagcgcecttatcatcgactceccagcaagectate
K T v E K ¥ R K E K R L I I D S S K P I
gataccaccggcgaccacgctttcocagecacccagegaaaccgaccagegeggecectgt
D T T G D H A F Q P P S E T D Q R G P C
cctggettgaacgocctggecaaccatggectacatetetegegacggcatcaccagette
P G L N A L A N H G Y I $ R D G I T S F
gccgaggttgtcaccgecattaaccaagtgatgggcatgggeategagetetetetgatt
A E VvV v T A I N Q v M G M G I E L S L I
cteggtgttatgggtacegtgtggacgggtaaccegetttegetggaceetggettetet
L G vM™M G T VW T GNP L S L D P G F S
atcggtgggaccgeccccggtgatggetceccgacaacattetgggcaaccettgteggectyg
I1 GG T A P G D GG SDINTI L G N L V G L
cteggtgaccctegtggtetgecaaggeteccacaactggattgagtetgactectetetg
L G D P R GL Q G S H N W I E S D S S L
acgcgtgatgatctgtacctcaccggagatgectggacgatgaacatgacgetettecege
T R D DL Y L TG D AW T MDNMMT L F R
gacatctacgaccgcgeggatgaggatggegtcatetecatggatetgetegecgaccag
b I Y D R A D E D GV I 8§ M D L L A D Q
gcegecegtegetgggagtacagcateggecacaaceccaacttetactacggeccetgte
A A R R W E Y $ I G H N P N F Y Y G P V
accggcatggtcagecgtaatgeceggctactttttecteggecgectgetgtcaaaccac
T 6 M v S R N A G Y F F L G R L L S N H
accgatgaacatccggacggaattctcactcaagaagttttcaagaagttettegeegte
T D E H P D G I L T Q E VvV F K K F F A V
tacgaggacgagcagggcaacatggaataccgcaagggccacgagacctteecggacaac
Yy E D E Q G N M E Y R K G H E T F P D N
tggtaccgcaagccggtcegagtatggectggteccgetcaacttggacctegttggetgg
W Y R K P V E Y G L VvV P L N L DL V G W
gtcttgaagcaccctgagetgggaagcateggeggtaacactggcaccgtcaactectte
v L K H Pp E L G $ I GGG N T G T V N S F
tcecggectegatcetgcacagcatcaccggeggegtectcaatgecacttegetectegag
s 6 L b L H s$ I T G GV L N AT S L L E
aacaacaacctgctgtgttttgtetttgaagttctcaagacettegeccccaacteecte
N N N L L. C F VF E V L K T F A P N S L
tceceegetectgtegacgetegaagtgecgetcaagettategecgacaceetggecace
s p L L § T L E V P L K L I A D T L A T
ccgetettgagectggectgecctgectggaaggatatgaccgacggtggegageegetg
Pp L L S L A C P A W K D M T D G G E P L
tgggatggcattcagaacaggttccctggegegagcaaggeccggatcgagtttgtag
w D G I Q N R F P G A S K A G S s L -

SEQ ID NO : 21

LENGTH : 438

TYPE : PRT

ORGANISM : M. phaseolina
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MKFSSALLLLSSSSLVVDAFPALGAQNLEGLTPERLTAALKTVEKYRKEKRLIIDSSKPIDTTGDHA
FQPPSETDQRGPCPGLNALANHGYISRDGITSFAEVVTAINQVMGMGIELSLILGVMGTVWITGNPLS
LDPGFSIGGTAPGDGSDNILGNLVGLLGDPRGLQGSHNWIESDSSLTRDDLYLTGDAWTMNMTLFEFRD
IYDRADEDGVISMDLLADQAARRWEYSIGHNPNFYYGPVTGMVSRNAGYFFLGRLLSNHTDEHPDGI
LTQEVFKKFFAVYEDEQGNMEYRKGHETFPDNWYRKPVEYGLVPLNLDLVGWVLKHPELGSIGGNTG
TVNSFSGLDLHSITGGVLNATSLLENNNLLCFVFEVLKTFAPNSLSPLLSTLEVPLKLIADTLATPL
LSLACPAWKDMTDGGEPLWDGIQNRFPGASKAGSSL*

SEQ ID NO : 22

LENGTH : 1391 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

ATACTAACGCCGTGCAACCCCCGGGCAGCGCAGGTCTTGTTGATCGATATAAATGTTTTGTTTCGCG
CCGCTATTGAAATTGGACACTCCAACTGTTTTCCATACATTCATCTTTCCCTATTGATCAATTGCTG
CAAAAAACATTCCATCATGAAGCTCACCGTCTGTGCCACGACCCTTTGCTTCGCTTTGGTTTATGGA
CAAGGCTCCTACGAGGGGTGGAAGCCAGCTGGGCCAGACGACTGTATGTTCAGTGGAATTTCTACGT
TTCCTTTGATTTGCGCTGATGTACATCTACAGTTCGCGGCCCTTGCCCTATGATGAATACCTTGGCC
AACCATGGCTTTCTCCCCCACGATGGCAGGAATATCACGAAAGCCAACGCAATCCACGCTCTCAACA
CAGCTATCAACTTCAACACTTCCCTCGCTGCTATCATGTGGGAGCAGGCTATCATTGCAAACCCGGA
GCCCAATGCTACGTTCTTCACTCTGTACGTGACTTCAAGCAAGCGTCTTTTGAGCTACCCTGAGTAG
GGGGCTGCTCCGAAAGGCGACTTATCTAAACCTCCTCTTTCCACTATGTGAAGCTCTGACATTAACT
AATATTGAACAGTGACCATCTTAATCGTCACAACGTCTTGGAGCACGATGCCAGCTTGAGGTGAGTG
GAAGCCGCCTTTCTCCAGCCTATTCCAACAAATCTCCTGACCAACACTCCTCTTCAGCCGATCCGAC
GCCTTCTTCGGCAACAACCACGTCTTCAACCAAACTATCTTCGACGTCTCTCGCGCGTGGTGGACGG
AGGAAACCGTAGACGCCAAGATGCTGGCCAACAGCAAGTTGTTCCGGCAGATCGAGTCGCGAGCCGC
CAACCCGAATTACACCTTCACCCAAACTACCGAGGCCTTTAGCTTGGGCGAGGTGGCTGCTCCCATC
ATCGTCTTCGGCGACCACGCGGCCGGCACCGTCAACAGGAGTCTGGTCGAGTACTTCTTCGGTGAGC
CAAGACCTCAGAGACTTTGGTCTGCAAGGGTTCAAAATTACTAATTATGGGGTGGTCTTGCAGAGAA
CGAACGCCTCCCGACCGAGTTGGGCTGGACTAAGCAGGCTAATGATGTGTCTCTGGAGGTCATCCTG
GAGATCCAGGACCTCGTCCGCAACGCGACCAACCTGATCACCGATGCCCCGCTGCCGGCAGCGCCTC
ACAAGCGGGACCTGCACGCCCCTTACAGCCTCTAGATACGAATATAAAGCTGGCATGAAGATCACCA
GGGGTTTTTGAGAATTGTGTCTTCGGCGGGACGGGAGTGGTAGATTGAGCCTTGTTGGGCTTCAGGT
GTCTGGGGCATGGTTTGCTTTGGTCCTTTTACATGATTTCCCTAGCACGCC

SEQ ID NO : 23

LENGTH : 780

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (780)

atgaagctcaccgtctgtgccacgaccctttgettegetttggtttatggacaaggetec
M K L T v ¢C A T T L C F A L V Y G Q G s
tacgaggggtggaagccagetgggcecagacgactttegeggeecttgecctatgatgaat
Yy B G W K P A G P DDVF R G P C P M M N
accttggccaaccatggettteteccccacgatggcaggaatatcacgaaagccaacgca
T L A N H G F L P H D G UR N I T K A N A
atccacgctctcaacacagctatcaacttcaacacttccctegetgetatcatgtgggag
I H A L N T A I N F N T S L A A I M W E
caggctatcattgcaaacccggageccaatgctacgttettcactettgaccatettaat
Q A I I A N P E P N A T F F T L D H L N
cgtcacaacgtcttggagcacgatgeccagettgagecgateccgacgecttetteggeaac
R H N V L E H D A S L 8 R 8§ D A F F G N
aaccacgtcttcaaccaaactatcttegacgtcetcetegegegtggtggacggaggaaace
N H V F N Q T I F DV 8§ R A W W T E E T
gtagacgccaagatgctggccaacagcaagttgtteeggcagatcgagtegegagecgec
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v D A K M L A N S K L F R Q I E S R A A
aacccgaattacaccttcacccaaactaccgaggectttagettgggegaggtggetget
N P N Y T F T Q T T E A F S L G E V A A
ccecatcategtetteggegaccacgeggecggeacegtcaacaggagtetggtegagtac
p I I VvV ¥F G D H A A G T V N R S L V E Y
ttcttecgagaacgaacgcectcoccgaccgagttgggetggactaagcaggcetaatgatgtg
F F E N E R L P T E L G W T K Q A N D V
tctctggaggtcatcctggagatccaggacctegtecgecaacgegaccaacctgatcace
s L E v I L E I Q D L V R N A T N L I T
gatgcccegetgeeggcagaegectcacaagegggacctgcacgececttacagectetag
D A P L P A A P H K R DUL H A P Y S L -

SEQ ID NO : 24

LENGTH : 259

TYPE : PRT

ORGANISM : M. phaseolina

MKLTVCATTLCFALVYGQGSYEGWKPAGPDDFRGPCPMMNTLANHGFLPHDGRNITKANAIHALNTA
INFNTSLAAIMWEQAI IANPEPNATFFTLDHLNRHNVLEHDASLSRSDAFFGNNHVFNQTIFDVSRA
WWTEETVDAKMLANSKLFRQIESRAANPNYTFTQTTEAFSLGEVAAPI IVFGDHAAGTVNRSLVEYF
FENERLPTELGWTKQANDVSLEVILEIQDLVRNATNLITDAPLPAAPHKRDLHAPYSL*

SEQ ID NO : 25

LENGTH : 1314 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

GGCCCCCGAAAGGGAGACAAAATACGAGATTCTCCTATTACGCGCCCAAGAATCGACAACACCGCCC
ATCAGCTACCGCCGCCTTCGTTTACGTCGTCCGCAGCAGCAACGCCCGACGCTACAGTCAGTCAACA
GCCTCCAGCCGCCACGATGCCCAACGCAGTGCATCTGTCAATGCTCGTCCTCACGCATGCGGTGCCG
ATCGCGGGTTATCCGGGCTGGGAAGCGCAGCAAGTTGTCGCAGAAGCGCCCTCCAAGCACCACAACG
ACCTCTACGTGCCCAACCCAAGCCATCCGGTGCCGGGGAAAGTGCCGTACATCCCGGACGAGGAAGA
GCACTACTTTGAGAAGCAGGTAAACGGCTCCGGCAATGGCTACTACCGGCGGTCGTCCTGCCCGGCA
GTCAACATCATGGCGAACAGGGGCTACATCAGCCGCTCGGGCCGGGACATCAGCTACGAGGAGATAG
CGATGGCATCGCGGGAGCTGTTCAACTTCGGCGACGACAACGTGAGCAGCGGCCCCTGCAGACCGGL
AANGTAAGCGGGCTCACCAACAATTCCTTCTTGACAGATCATGATCGTGCTGGGGCCCAGCTTCGCG
GCGCACCCGGGCCGCGAGCGCATCGACCTCGACATGCTGGCCGACGACGCGGTGCAGCACATCACCA
ACTGCCCTGCGGCGCCGACGCGGACGGACCGCGCGCTGGGCGACAACGTGAACCTGAACACGACGCT
GCTGGAGCAGCTGCTGGCGACGTCCAAGGACGGCGTCACGCTGACGCTCGAAGACGCAGCCGAGCAC
CACCACCTGCGGCACAACCAGTCGCTGGCCGAGAACCCCGGCTTCCGCTTCAGCAACTCCGACGCCA
TCTGCTCGCTTGCGCAGTACGCCAACCTGTTCGGTATCCTGGGCCGGCAGGGCAAGCATGGGCTCAA
CACGCTGTATGTGGAAGACGTCAAGACCCTGTTCGTCGACGAAGACCTGCCGGACGGATACGGCCGG
AGGGAGCTGCCGTATTTCTCGACCGAGGCGAACAACTACATCGACCGTATGGCCCACCACATCGGCT
TCGAGATCGAGCGGCCGTTCCCGGCCAACGACGCCGACCTGAAGGACATCGAGCCGGTGCAAGCCAG
ATTTGAAGTGGTGGACGGATGCTGAGCGGTGCAAAATTTAAAAAAAAATTTTTTTTAGGCAGAAGTC
AAGCATTTAATCGGGCTATACACACATCATTCCGTGCAAACAAAATCATTTCTACAGCTGTACCGCC
TCGGAAAAGAATAACGGAGATTTAAAAAAAAAAANNAAAAC

SEQ ID NO : 26

LENGTH : 951

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION s (1)...... (951)

atgcccaacgcagtgcatctgtcaatgetegtectcacgecatgeggtgecgategegggt
M P N A V H L S M L v L T H A VvV P I A G
tatccgggctgggaagegcagcaagttgtegcagaagegecctccaagecaccacaacgac
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Yy P G W E A Q Q VvV v A E A P S K H H N D
ctctacgtgecccaacccaagecatceceggtgecggggaaagtgecgtacatceccggacgag
L Y v P N P S H P V P G K V P Y I P D E
gaagagcactactttgagaagcaggtaaacggctccggcaatggctactaceggeggteg
E E H Y F E K Q vV N G 8 G N G Y Y R R S
tcctgeeccggcagtcaacatcatggecgaacaggggctacatcagecgetegggecgggac
s ¢ p AV N I M A NIRGY I S R S G R D
atcagctacgaggagatagcgatggcatcgegggagetgttecaactteggegacgacaac
I §$ ¥ E E I A M A S R E L FF N F G D D N
atcatgatcgtgctggggeccagettogeggegecacecgggecgegagegeategaccte
I M I v L. G P S F A A H P G R E R I D L
gacatgctggccgacgacgeggtgeagcacatcaccaactgecetgeggegecgacgegg
b M L. AD DAV Q H I TDNCUP A A P T R
acggaccgcgcgcetgggegacaacgtgaacctgaacacgacgetgetggagecagetgetyg
T D R A L G DNV N L N T T L L E Q L L
gcgacgtccaaggacggegtcacgetgacgetcgaagacgecagecgagecaccaceacctg
A T 8 K D G VvV TL T L E D A A E H H H L
cggcacaaccagtcocgectggcecgagaaccceecggettecgettecagcaactecgacgecate
R H N Q 8§ L. AE N P G F R F S N S D A I
tgctegettgegecagtacgecaacctgtteggtatectgggecggcagggcaagcatggg
c s L A Q ¥ A N L FF G I L G R Q G K H G
ctcaacacgctgtatgtggaagacgtcaagaccctgttegtecgacgaagacctgeeggac
L N T L Yy v E D Vv K T L ¥ Vv D E D L P D
ggatacggccggagggagcetgeegtatttetecgaccgaggegaacaactacategacegt
G Y G R R EL P Y F S T EANN Y I D R
atggcccaccacatceggcettegagatcgageggeegtteecggecaacgacgecgaccetyg
M A H H I G F E I E R P F P A N D A D L
aaggacatcgagccggtgcaagccagatttgaagtggtggacggatgetga
K D I E P V. Q A R F E V V D G C -

SEQ ID NO : 27

LENGTH : 316

TYPE ¢ PRT

ORGANISM : M. phaseolina

MPNAVHLSMLVLTHAVPIAGYPGWEAQQVVAEAPSKHHNDLYVPNPSHPVPGKVPYIPDEEEHYFEK
QVNGSGNGYYRRSSCPAVNIMANRGYISRSGRDISYEEIAMASRELFNFGDDNIMIVLGPSFAAHPG
RERIDLDMLADDAVQHITNCPAAPTRTDRALGDNVNLNTTLLEQLLATSKDGVTLTLEDAAEHHHLR
HNQSLAENPGFRFSNSDAICSLAQYANLFGILGRQGKHGLNTLYVEDVKTLFVDEDLPDGYGRRELP
YFSTEANNYIDRMAHHIGFEIERPFPANDADLKDIEPVQARFEVVDGC*

SEQ ID NO : 28

LENGTH : 1480 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

ATCTGGCTTTTCCTCTCTTCTCTGTCGGGCGTCCCTTGCGCAACAGATACCCCATTCATCCCTTCAG
TGCTTCTtCTTATCTCTTCGCGCGCTTTTCCCCAACCACAGCCTCTTATCGCCTGTGCTCACACCAC
GTTTCCCGCACACCCAATGGCTTCCACCGCCAGGTCCGTCTTCGCCCGCAGCGCGCTTCTGCGCTCC
GCCCCGGCCTCCATCAAGTCGAATGCCGCCCGCTCATCTCGCTTCGCCGTCCCTACCCAAGCATTCC
GCCAGCAGTCTCGCCGCGGCTACTCTTCCGAGGCCGGCTCCAAGTCTAACGGCCCCAACCCCGCCAT
CTGGATTGGTGCTCTCGCCGTCCTGGGTGGCGCCGGGTACTATGCCTACAGCTCGGGTGCCGGCGLC
CAGATCGCCTCCAAGGAACCCTTCACCCCCAAGCCCGAGGACTACCAGAAGGTCTACGACGCCATCG
CCAAGGCCCTCGAAGAGCACGACGACTACGACGACGGCAGCTACGGCCCTGTCCTGCTGAGACTGGC
TTGGCACGCCAGCGGAACGTGAGTGACTTCCCCAACACTTCCAGCCCACCATTGAACCACGCACTGA
CGCCCTCCCTCACAGCTACGACAAGGAAACCGGCACCGGCGGCTCCAACGGCGCCACGATGCGCTTC
GCGCCCGAGGCGGACCACGGCGCCAACGCCGGCCTCAAGGCGGCCCGCGACTTCCTCGAGCCCATCA
AGCAGCAGTTCCCGTGGATTACGTACTCGGACCTGTGGACGCTGGCAGGCGTCGCTGCGATCCAGGA
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GATGCAGGGCCCCAAGGTGCCGTGGCGCCCCGGCCGCAGCGATCGCGACGTCTCCTTCTGCACGCCC
GACGGCCGCCTGCCCGACGCCTCCAAGGACCAGAACCACCTCCGCGCCATCTTCGGCCGCATGGGTT
GGAATGACCAGGAGATCGTGGCGCTGTCGGGCGCGCATGCGCTGGGGAGGTGCCATACGGATAGGAG
TGGATTCGATGGCCCGTGGACCTTCAGCCCGACGACGCTGACGAACGATTATTTCAAGTTGTTGATC
GACGAGAAGTGGCAGTGGCGGAAGTGGGATGGACCTAAGCAGTTGGAGGACAAGAAGACGAAGAGCC
TGATGATGCTGCCGACGGATTACGCGTTGGTGCAGGACAAGAAGTTTAAGCCCTGGGTCGAGAGGTA
CGCGAAGGATCAGGATGCCTTCTTCAAGGACTTCTCGAACGTGGTTATGAGGTTGTTCGAGCTGGGC
GTGCCGTTCCAGAGTGGTGAGGACTCGAGGATTGTGTTTAAGAGCAGCTTCGACTAGGCGTGCTTGG
CGGACGTTAATTCTGATCGACGGGGTTTGATGGGAAGTTGTAAAAGGTTCTATGACGATCAGTAAAG
AAGGGTTGTTTTTGCTTTTGAGTTTCGAGGACTAAAGACTAAGACAAGAGTAGCGCAAAGGTGGGAA
AGAATA

SEQ ID NO : 29

LENGTH : 1116

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (D)...... (1116)

atggcttccacecgeccaggteegtettegecegeagegegettetgegeteegeceeggec
M A $§$ T A R §S V F A R S A L L R S A P A
tccatcaagtcgaatgecgecegetecatetegettegecgtecctacccaagecatteege
s I K 8§ N A A R S S R F A VvV P T Q A F R
cagcagtctegecegeggctactetteegaggeeggetecaagtctaacggecccaacece
Q ¢ S R R G Y S 8 E A G S K S N G P N P
gccatctggattggtgetetegeegtectgggtggegecgggtactatgectacageteg
A I w I G A L AV L G G A GY Y A Y S8 s
ggtgccggegeccagategoctccaaggaacecttecacccccaageccgaggactaccag
G A G A Q I A 8§ K E P F T P K P E D Y Q
aaggtctacgacgccatcgccaaggecctcgaagagecacgacgactacgacgacggeage
K v Yy D A I A K AL E E H D D Y D D G S
tacggccectgtectgetgagactggettggcacgecageggaacctacgacaaggaaace
Yy 6 P VL L R L A W H A S G T Y D K E T
ggcaccggeggctecaacggegecacgatgeget tegegecegaggeggaccacggeged
G T 6 G s NG A T MU R F A P E A D H G A
aacgccggcectcaaggeggeccgegacttectegageccatcaagecageagttecegtgyg
N A G L K A A R DUVF L E P I K Q Q F P W
attacgtactcggacctgtggacgctggcaggegtegetgegatccaggagatgcaggge
I T vy §$ D L W T L A G V A A I Q E M Q G
ccecaaggtgecegtggegecceggecgecagegategegacgtetaecttetgecacgeccgac
P K v P W R P G R S DRDV S F C T P D
ggccgectgeccgacgectocaaggaccagaaccacctecgegecatetteggeegeatg
G R L P DA S KD QN HUL R ATI F G R M
ggttggaatgaccaggagatcgtggegetgtegggegegeatgegetggggaggtgecat
G W N D Q E I VvV A L S G A H A L G R C H
acggataggagtggattcgatggecegtggaccttcageccgacgacgetgacgaacgat
T D R §$ G ¥ D G P W T F S P T T L T N D
tatttcaagttgttgatcgacgagaagtggcagtggcggaagtgggatggacctaagcag
Yy F K L L I D E K W Q W R K W D G P K Q
ttggaggacaagaagacgaagagcctgatgatgcectgeccgacggattacgegttggtgecag
L E D K K T K §s L. M M L P T D Y A L V Q
gacaagaagtttaagccctgggtcgagaggtacgegaaggatcaggatgecttettcaag
D K K F K P W V E R Y A K D Q D A F F K
gacttctcgaacgtggttatgaggttgttegagetgggegtgeegtteccagagtggtgag
b F §s NV V M R L F E L G V P F Q S G E
gactcgaggattgtgtttaagagcagecttegactag
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b $S R I vV F K 8§ S F D -

SEQ ID NO : 30

LENGTH : 371

TYPE ¢ PRT

ORGANISM : M. phaseolina

MASTARSVFARSALLRSAPASIKSNAARSSRFAVPTQAFRQQSRRGYSSEAGSKSNGPNPAIWIGAL
AVLGGAGYYAYSSGAGAQIASKEPFTPKPEDYQKVYDAIAKALEEHDDYDDGSYGPVLLRLAWHASG
TYDKETGTGGSNGATMRFAPEADHGANAGLKAARDFLEPIKQQFPWITYSDLWTLAGVAAIQEMQGP
KVPWRPGRSDRDVSFCTPDGRLPDASKDQNHLRAIFGRMGWNDQEIVALSGAHALGRCHTDRSGFDG
PWTFSPTTLTNDYFKLLIDEKWQWRKWDGPKQLEDKKTKSLMMLPTDYALVQDKKFKPWVERYAKDQ
DAFFKDFSNVVMRLFELGVPFQSGEDSRIVFKSSFD*

SEQ ID NO : 31

LENGTH : 1981 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

TAGAAGGCGCATGGAGTCGCACGCAGGGACCATGCGCAACACGGTGCCTGCAGAGAGGCGAAAGCCC
ATGCATATCACATTGATTTTTAAAGAAGGAAGTGCAAGAAGCATTGAGACATCGCACTCACCCTTCA
ACACCGCTATCGCGCGATGAAAGCCATCAGCATCGCCGTGTTCGCCGCGTCAGTGGTACCTCACACT
CTGGCAGACTATGTTTGGCCCTCGCAACATGACTTGTTGGAGGATATGTTGGCCATCCAACAAGGCT
ATATTCGCATGGGCTTCACTGACTGTATGTCGACATTCACTTGAGCCTGAAGTAATGTCTCCCTACT
AAAGCATCGTCGAAGTGGTTGTTCCTTGCGGTCACGGCAGCAACAGGCCCGGAGTAAACAACGCGGC
ACAATGGATTCGGACGGGTTTCCACGACTTCGCCACCCACGACTCGGCCGCTGGGACCGGCGGLCTC
GATGCCTCCCTCCTCTACGAGGTCGAACGGCCCGAGAACGAGGGCTCAGCCTTTAACGACACCTTCG
CCGACATGCACGACTTTATCAATCCCCGATCAAGCGCCTCGGATCTGATAGCGCTGGCCGTCGTCGC
ATCGGTTGCGGCTTGCGGCGGACCCAAGATCCCCCTGCGAGCGGGACGAATTGATGCTGTGGAGGCG
GGCCCGGCCGGCGTTCCCAAGCCCGACGACTCACTGGAGAGCACGATCGATGCATTCGCGCGGACGG
GGTTCAACACCAGCGACATGATCGCCCTCGTTGCCTGTGGCCATACCGTCGGCGGCGTGCACAGCGT
AGATTTCCCCGAGATCACCGGCGGCGAGAAAGACGTCCTGGACGTGCCGCAATTTGACAGCAGCGGC
ACCATCTTCGACACCGCAGTCGTGGACGAATACCTCGACAGCAACGGCGCCAACCCCCTCGTCTTCG
GAGCCAACGACACCACGAACTCGGACAAGCGCGTCTTCAGCGCCGACGGCAACAGCACCATGGCCAA
GCTCAAAGACCCCGCCACATTCAAAGCCACCTGCGCCGCCCTCTTCGAGCGTATGATCAACACCGTC
CCCTCATCCGTCACCCTCAGCGAACCCATCGAGCTGGCCGACATCAAGCCCTACATCGACAAGCTCG
AGCTCACACCCAACGCCTCCGCCCTCGCCTTCGAAGGCCGCATCCGGCTGCGCACCTCCCCCGTCAC
CGGCCGCGACGCCGAGGGCACCAGCATCGCCCTCAATGTCACCGACCGCGCTGGCGGGCGCAAGCTG
GTGCCGGCGCCGCGCGCCGTGTTGCGCGGCGGCACCTCGTACGGCTTCTTCGACGAGCAGTTCAGCT
GGTTCGAATTTGCGACGCAGCTCGACGTCGCAGCCGGCATCCAGGCCTTTGATATCCAGCTCACGAC
GGAGGCGACCGGACACGTGGAGACGTTCGACAACGCTGGCACCGGCGGCTATCCTAGTCTCGACGAC
TTGCTATACTTGCAGTCGCAATCGTGCATGGACACGACTGCCACGGAGGGGAATATAACGGTGACGG
TTGCGGCGGCGGTGCGCGAGGATGCGGCGAAGGCGGGTGCGGCGCCAGTGGTGAGGATGGCGCATAA
GGTTCAGCAGATGGGTGTGATGTTGCCGAAGCTTGTCGTAGAGGCAGTGCCAATGGAGAGGTCAAAC
GTTTCGCAGGGCGGGTATGTATTGTACGAGGTGGACATCCCAATCGATGCCGCTGGCTGGAGCACGA
AGTTCGATGTTGTGTTGACGGCTGGGGGAGACGAGATTGTGTCTGGCCTGCACGGGACCAGCGATCT
TACCACATGTTCGGGAAACTGACCGGTTGATGGGCTTGGGGACTTGCCCTGAGTAGCATAGCATCGG
CGTGTTTTGGGTTTGTTTACAGGTGTGGAAGATCAGATGAAGGAAGAACCAACAGGTGATTGAACCT
ATGTCGCAAGTCAGCAATGCAGTGATGGTCTCGGCGTC

SEQ ID NO : 32

LENGTH : 1623

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1623)

atgaaagccatcagcatcgeegtgttogecgegtcagtggtacctcacactetggeagac
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M K A I 8§ I A V F A A S VvV VvV P H T L A D
tatgtttggccectecgcaacatgacttgttggaggatatgttggeccatccaacaaggcetat
Y V W P S Q H DL L EDMTUILATIOQOQ G Y
attcgcatgggettcactgacttggttgttecttgeggtcacggcagcaacaggcccgga
I R M G ¥F T DL VYV P C G H G S N R P G
gtaaacaacgcggcacaatggattceggacgggtttocacgacttegecacccacgacteg
vV N N A A Q W I R T G F H D F A T H D S
gcegcetgggacceggeggectegatgectecectectectacgaggt cgaacggeccgagaac
A A G T GGG L DA S L L Y E V E R P E N
gagggctcagcectttaacgacaccttegecgacatgecacgactttatcaatecccgatcea
E G s A F N D TVF A D MHDVF I N P R S
agcgecteggatctgatagegetggecgtegtegeateggttgeggettgeggeggaccee
s A §s D L I A L AV V A S V A A C G G P
aagatcceectgegagegggacgaattgatgetgtggaggegggeceggeeggegttece
K I p L R A G R I D AV E A G P A G V P
aagcccgacgactcactggagagcacgatcgatgeattegegeggacggggttcaacace
K p D DS L E S T I D A F A R T G F N T
agcgacatgatcgccctegttgectgtggecatacegtecggeggegtgecacagegtagat
s b M I A L V A CGH TV G G V H S V D
ttcceccgagatcaccggeggcgagaaagacgtectggacgtgecgcaatttgacageage
F P E I T G G E K D V L D vV P Q F D S S
ggcaccatcttcegacaccgcagtegtggacgaatacctecgacagcaacggegecaaccce
¢G T 1 ¥ D T A V V D E Y L D S N G A N P
ctegtetteggagecaacgacaccacgaacteggacaagegegtettecagegecgacgge
L v »¥ G A N D T TN S D K R V F S A D G
aacagcaccatggccaagctcaaagacccegecacattcaaagecacctgegecgeecte
N §S T M A K L K D P A T F K A T C A A L
ttcgagcgtatgatcaacaccgtccccteatecgtecacectecagegaaccecategagetyg
F E R M I N T V P § § VvV T L § E P I E L
gccgacatcaagccctacatcgacaagcetcegagectcacacccaacgectecgecctegec
A D I K P Y I D K L E L T P N A S A L A
ttcgaaggccgeatcecggetgegecacctecccegtecaccggecgegacgeccgagggcace
F E G R I R L R T 88 P V T G R D A E G T
agcatcgccectcaatgtcaccgaccgegetggegggegecaagetggtgecggegecgege
s I A L N V T D R A G G R K L V P A P R
gcegtgttgegeggeggecacctegtacggettettegacgagecagttcagetggttegaa
AV L R G G T 8 Y G VF F D E Q F & W F E
tttgcgacgcagcetegacgtegecagecggcatccaggectttgatatecagetcacgacyg
F A T Q L D V A A G I Q A F D I Q L T T
gaggcgaccggacacgtggagacgttegacaacgetggecaceggeggetatectagtete
E A T G H VvV E T F D N A G T G G Y P S L
gacgacttgctatacttgcagtegecaategtgecatggacacgactgeccacggaggggaat
b D L L Y L. Q §$ Q s ¢ Mm DT T A T E G N
ataacggtgacggttgcggeggeggtgegegaggatgeggegaaggegggtgeggegeca
I T v T VvV A A A V R E D A A K A G A A P
gtggtgaggatggcgcataaggttcagcagatgggtgtgatgttgecgaagettgtegta
vV V R M A H K V. Q o M GV M L P K L V V
gaggcagtgccaatggagaggtcaaacgtttegecagggegggtatgtattgtacgaggtyg
E AV P M EUR S NV S Q G G Y V L Y E V
gacatcccaatcgatgecgetggetggagecacgaagttegatgttgtgttgacggetggg
b I p I D A A G W S T K FF D V V L T A G
ggagacgagattgtgtctggectgcacgggaccagegatcettaccacatgttegggaaac
G b E I VS G L H G T $ DL T T C S G N

tga
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SEQ ID NO : 33

LENGTH : 540

TYPE : PRT

ORGANISM : M. phaseolina

MKAISIAVFAASVVPHTLADYVWPSQHDLLEDMLAIQQGYIRMGFTDLVVPCGHGSNRPGVNNAAQW
IRTGFHDFATHDSAAGTGGLDASLLYEVERPENEGSAFNDTFADMHDFINPRSSASDLIALAVVASV
AACGGPKIPLRAGRIDAVEAGPAGVPKPDDSLESTIDAFARTGFNTSDMIALVACGHTVGGVHSVDF
PEITGGEKDVLDVPQFDSSGTIFDTAVVDEYLDSNGANPLVFGANDTTNSDKRVFSADGNSTMAKLK
DPATFKATCAALFERMINTVPSSVTLSEPIELADIKPYIDKLELTPNASALAFEGRIRLRTSPVTGR
DAEGTSIALNVTDRAGGRKLVPAPRAVLRGGTSYGFFDEQFSWFEFATQLDVAAGIQAFDIQLTTEA
TGHVETFDNAGTGGYPSLDDLLYLQSQSCMDTTATEGNITVTVAAAVREDAAKAGAAPVVRMAHKVQ
QMGVMLPKLVVEAVPMERSNVSQGGYVLYEVDIPIDAAGWSTKFDVVLTAGGDEIVSGLHGTSDLTT
CSGN~*

SEQ ID NO : 34

LENGTH : 2012 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

GGGGGAGGCCAATGCATGTCAGCAAAATACCTGTGGCTACCCCTGTTATGGCCACATCCAGCCCATT
TTGAATGGACGGTATAAAATCTCTTCTGAAACCTTCAGAAAATTAAGGCAGGGACTATTGAAGGTTT
TGCCGTATCTGCCAAAATGCGGTTTCTCGGGGGCTTCTATCTACTCCTTGCTGCCACTCGCCACACA
CCTACGGCCAGAGCTGCGCTGCACTACCCAAATGCCCTCATTTCTCGCATGGAACACCTGCTGGTTG
ATACGGACGGCTCATTCAGGTCTGGTTTCAAGGACGCCATCAACCCCTGCACGAACTACATTTCAGG
TGCCCAAACGCTGGGGCGGCAGACCTCTGCACAGTGGCTCCGAGTTGCCTTCCATGATTTCGTCACG
GCCCACGTCGACGAGGGCACTGGCGGGATCGACGCGTCCATCGGCTTCGAAACTCTCCGAGCAGAAG
ATTCCGGGTCCGCATTCAATGACAGTTTCGCCTTCTTTGCTCCGTTCGTGGATGCGCAAACTTCCAG
TATCACCCATCGAGCCTTCCCCGTCGAGGGCCGTGGCATGCGCTGACGTCCTTGCAGTGGCCGACCT
CGTAGCCCTCTCTGTGGTGACTTCTCTGGGCCACTGCGGTGGTCTGCATGTCCCATATCGAGCGGGC
CGTATCGATGCTACGGGCGGAGGGCCGTTCGGCGTTCCCGAACCCGAGACAAGCCTGGAAGAGACCC
TGGAAGAGTTTGCCAATGCTGGTTTCAATGCTGAAGATGCCATTGGATTAACGGCGTGCGGGCATTC
TCTCGGCCGCGTCCATCACGGCGGGTTCCCCAACGTCGTGCCCGAATCGGCCATAGCACCAAACAAC
ACCGCGGGCGGCGTGAACCTGGACTCCACACGGGATAAATTCGACATCAGCATTGTCAAAGAATACC
TCGGCAACTATGGGCAGCGCGGCGGACCTCTCGTTACCAGTGACAACGTGACTGTCCGCTCGGATCT
TCGGCTGTACGAAAGCGATCAGAACAGGACAATGCAAGCTCTCGGTCAGTCAAAAGAATACTTCTTT
AGCACCTGTGGAAATCTATTTGAGAGGATGATCAACACCGTTCCGCGCGAGGTCACTTTGTCAGATG
TCATCCATCCGATGACGGTGCAGCCGGTGAATTTCACGTTCGATATCATCAATGACCAGGCGCTGAG
GTTATCAGGAGTAGTGCGGGTGAGCTTCCAAATAGAGCTGTTTCGGTCTGCACGCAACTGACCGAGC
CCCGCAGTATTTGCCCTCAGATAATGCTGCACCGTCGACGCTCGAGGTCTCACTCGCCGACAAAGCC
GGAAAGACTATGGCATCCATTACAGCAAGGGTTATTGAAGAGAAAGGGAATAGTTTCTGGGGGGCCA
CAGCTTACTACCCGGTCGTTTTTGACATAAACCTTGCTGGGATTGCTTCTCGCAACAATCTTCCTGG
GAAGCTCCAGGTTCGCACAGCATCTCCTCAGACATTTGAGCTGCAACCGGAGCTGTTTTTCATACCA
TCCCGTTCTAGCCCTGGCACGGGGATAAGTGTGGGGGCTGCCATAGGTGCTGCTGCGCGGTCCCGCA
ACTCGACTCTGAGTGTAGAGAGTGTGGAAGCCGTGGTCAGTGTGCCGGTATCCCAGACGGGAACACT
GGCACCGAAGGTCGAGAAGCATGAGTTGAATCTCGAAAGAGATCAAGATATTGGTTTGTACTCTATA
TTCAAGGGGAACCTAAGCGATGATTTGGCTTTCAACCTGCAGACGACCGTTGATATCACGGCAACTT
TTTCAGACGGCACTGTCTGGCAAGATAGTTACAACAGATTTGCAGTGCCGTAGAGCATCCTGAAAAT
GTCTTCGTCAAAATGCCTTCATAGGGCCAGCAACAAATTTTCAGGCAGATATGTAGCTAGAGAGTCA
TTCAAATACAAATGTCTTGGTTGTCGAACAAGTTCGTGAGACGCTGCTCATGCACAATACAAGTGAG
CcC

SEQ ID NO : 35

LENGTH : 1599

TYPE : DNA

ORGANISM : M. phaseolina
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FEATURE NAME/KEY : CDS

LOCATION (1)...... (1599)

atgcggtttetegggggcttetatectactecttgetgecactegecacacacctacggec

M R F L G G F Y L L. L A A TIRUHT P T A
agagctgcgcetgcactacccaaatgecctecatttetegecatggaacacctgetggttgat
R A A L H Y P N A L I S R M E H L L V D
acggacggctcattcaggtctggtttcaaggacgecatcaaccectgecacgaactacatt
T b G §$ #FP R §$ G F K D A I N P C T N Y I
tcaggtgcccaaacgctggggeggcagacctetgecacagtggetecgagttgecttecat
S ¢ A Q T L G R QT S A Q WIL R V A F H
gatttcgtcacggcccacgtcgacgagggcactggegggatcgacgegtecateggette
b ¥ v T A H V D E G T G G I D A S I G F
gaaactctccgagcagaagattecgggtecgeattcaatgacagtttegecttetttget
E T L R A E D S G $§S$ A F N D S F A F F A
ccgttegtggatgoegcaaacttocatggecgacctegtagecctetetgtggtgacttet
Pp F vV D A Q T S M A DL V A L S V VvV T 8
ctgggccactgeggtggtetgeatgteccatategagegggecgtategatgetacggge
L G H ¢ GG L HV P Y R A G R I D AT G
ggagggccegtteggegtteccgaaccegagacaagectggaagagaccctggaagagttt
G G p ¥ GV P E P E T S L E E T L E E F
gccaatgctggtttcaatgetgaagatgecattggattaacggegtgegggcattetete
A N A G F N A E D A I G L T A C G H S L
ggccgegtecatcacggegggttecccaacgtegtgeccgaateggecatagecaccaaac
G R V H H GG F P NV V P E S A I A P N
aacaccgcgggceggcgtgaacctggactceccacacgggataaattecgacatcageattgte
N T A G GGV N L D S T RD K F DI S I V
aaagaatacctcggcaactatgggcagcgeggeggacctetegttaccagtgacaacgtyg
K B Y L G N Y G Q R G G P L V T S D N V
actgtcecgecteoggatctteggetgtacgaaagegatcagaacaggacaatgcaagetete
T v R §$ D L R L Y E 8§ D Q N R T M Q A L
ggtcagtcaaaagaatacttctttagcacctgtggaaatctatttgagaggatgatcaac
G Q §$ K BE Y F F § T C G N L F E R M I N
accgttecegegegaggtcactttgtcagatgtecatecatecgatgacggtgecageeggtyg
T v P R E VvV T L. $ D Vv I H P M T V Q P V
aatttcacgttcgatatcatcaatgaccaggcgctgaggttatcaggagtagtgeggtat
N F T P D I I N D Q A L R L S G V V R Y
ttgccctcagataatgetgecaccgtecgacgetecgaggtetcactcgecgacaaagecgga
L Pp §S D N A A P S T L E V 8§ L A D K A G
aagactatggcatccattacagcaagggttattgaagagaaagggaatagtttcotggggg
K T Mm A § I T A R V I E E K G N S F W G
gccacagcttactacceggtegtttttgacataaaccttgetgggattgettetegeaac
A T A Y Y P V V F DI N L A G I A S R N
aatcttecctgggaagectceccaggttegecacagecatetectecagacatttgagetgecaaceyg
N L P G KL Q VR TA S P Q T F E L Q P
gagctgtttttcataccatccegttetagecctggecacggggataagtgtgggggetgec
E L ¥ *F I P S R S § P G T G I S V G A A
ataggtgctgctgcgeggteccgecaactecgactectgagtgtagagagtgtggaageegtyg
I1 G A A A R S R N S T L 8§ V E S V E A V
gtcagtgtgccggtatcccagacgggaacactggcaccgaaggtcgagaagcatgagttg
v 8§ v p V. 8§ Q T G T L A P K V E K H E L
aatctcgaaagagatcaagatattggtttgtactctatattcaaggggaacctaagegat
N L E R D Q D I G L ¥ 8 I F K G N L S D
gatttggctttcaacctgcagacgaccgttgatatcacggcaactttttcagacggeact
b L A F N L Q T T Vv D I T A T F S D G T
gtctggcaagatagttacaacagatttgcagtgeccegtag
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v w Q b S ¥ N R F A V P -

SEQ ID NO : 36

LENGTH : 532

TYPE ¢ PRT

ORGANISM : M. phaseolina

MRFLGGFYLLLAATRHTPTARAALHYPNALISRMEHLLVDTDGSFRSGFKDAINPCTNYISGAQTLG
ROQTSAQWLRVAFHDFVTAHVDEGTGGIDASIGFETLRAEDSGSAFNDSFAFFAPFVDAQTSMADLVA
LSVVTSLGHCGGLHVPYRAGRIDATGGGPFGVPEPETSLEETLEEFANAGFNAEDAIGLTACGHSLG
RVHHGGFPNVVPESAIAPNNTAGGVNLDSTRDKFDISIVKEYLGNYGQRGGPLVTSDNVTVRSDLRL
YESDQNRTMQALGQSKEYFFSTCGNLFERMINTVPREVTLSDVIHPMTVQPVNFTFDI INDQALRLS
GVVRYLPSDNAAPSTLEVSLADKAGKTMASITARVIEEKGNSFWGATAYYPVVFDINLAGIASRNNL
PGKLQVRTASPQTFELQPELFFIPSRSSPGTGISVGAAIGAAARSRNSTLSVESVEAVVSVPVSQTG
TLAPKVEKHELNLERDQDIGLYSIFKGNLSDDLAFNLQTTVDITATFSDGTVWQDSYNRFAVP*

SEQ ID NO : 37

LENGTH : 2401 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

TTTTAATATATTCTGCCGCTAAAACGTTCGCCATGTGCTCCTGATTTTTCTCGACCGCCATTTCTCG
CCTCCGCATCGGCTCCCTGCTTCGGCGCGCTCGTCGCTAGCATCCAGTTTCGCCAGTCCTTCCGTTT
CTCCCGCTCTTGAACCATGGCAAGGCATCCCGGCCTGACCCTGGTGTGGGTCGCAGGCGTGGTCTAC
CACGCCATTGGCACCGCTGCTGCCCCGACATGGCCATCTTCCATGGATGAACTGGAGGACATCATGG
TCCTCAACACCGGCTACCGCGCCCGCAGCTTCGCAGTGCCCGTCACACCCTGCGGCTTCTCGTCGCA
AGGCCCCGGACGCGTCCAAGCTGCCGAATGGATACGAACCGCCTTCCACGACATGGCTCCCGGCAGC
GTGTATACCGGCGTCGGAGGACTGGACGCATCGATAGCTTACGAAACACGGAGCTTGGAAAATCTCG
GCCCCGCCTTCAACACCACACTAGCTACCTACGCGCCGTATCTGACAAGCAGATCTTCCATGGCTGA
CATCATTGCGCTAGGAGTCTACACGGCGGTGCGGTCATGCGGAGGTCCAATCGTGCCTATCCGGACA
GGCAGAGTAGACGCAAAGGCAGCAGGCCCGCAAGGTGTGCCTCTGCCGCAGAATTCTATCGGAACTT
TTCAAAACCAGTTTCTCCGTACTGGCTTCAACACGACGGAGATGATCCAAGTGGTGGCGTGTGGCCA
CACTCTGGGCGGCGTGCACGCATCTGCCAACCCGGAGATCGTGCCCGTGGGGTCGGCGGAGGACGGL
GTCGTCAAGTTCGACACGACGGACGCGTTTGACAACAAGGTTGTCACCGAGTACCTCTCGAATACAA
CCAAGAACTCGCTTGTTGTGGGCCCCTCTACTGCGAACGGCCGGAACTCGGACGCTCGTGTCTTTGC
GGCGGATGGAAATGCTACGGTCAGGGCTCTGGCTGACCCTGATACGTTCAACAGTGTTTGCGCTAGG
ATGCTGCAGAAGATGATTGATGTTGTTCCAACGGGCGTGGTGCTCACTGACCCGATTTCAATCTATG
ATGTCAAACCCAGTGGGCTGCAGCTGACATTGCTTGGTGGAGGAGAGTCGGTAAAGCTTACGGGAGA
TATCCGTGTTAGGACTACGGAGCGCTCTGCGAGCCAGATTGAGAAGGTCGAGCTTGTCTACAAGGAC
CGCGAGGGGGCCGAATCCTCGACAGCTTTGAGCACCGAATCCTCAGGTTCGGCCTCTGGGTTCGATG
ACAGCTTCGAGGTATAACTCATCCTAAGCCCCTGTTGGGATGCCACACTAACGGCCGAGAAAGTTCT
ACGGGGTCTCCGCAAACATCCCCACCGACTCCGGCATCTCCTCATTCAACGTCCTCATCACCCTCAC
CAGCGGCGAAACCGAACTTCACGACAATAATGGCAGCGGTTTCCCCCTCCAAGACACCGTCATCTTT
CAAAGCCCGCAGAGCTGCCTCAGCGGCACCACCATGACCGTCGCCGCCGCCGTCCTCAATACCGCCT
CCTCCGCCCCCACCCTCAGCGTCACCCTCAAGGTCCCCAACTCCCGCTCCGTCCTCCCCGTCCTCCA
GGTCAGCACAGTCGCCATGACGAAGAGCTCGTCTGTCGGCCCGTACGACCTCTACTCAACCACATAC
ACGCTAACCTCCGCCCAACTCGCCGACACGCGCTTTGACGTCAAGCTCGGCGCTGCCGCCGCCGACG
CCTTCAAGTCCTCCGCCGACCTCGGTGATGCCTGCCAGGACCTGAGCCCCGAACCGCCCACTTCTTC
CAGCGCGCCTAGCTCCTCGAGCACGGCTGCGCCGCCGGCCTCGTCCTCCTCTGCCGCACCAAGCTCC
TCTGACCTCCCGGCCCCCTCCCCCAGCACAACACCCACGTCCTCCCACCCAATCTCCTCATCTACAA
CATTAGCATCATCGACCACCCCAACGCCCACAACACTCGCCTGCCCCGCCGCTGACGGCGCCACCTG
GACGCTATCCGGCGGCCAGAAGTTCGCCGTCAAGTGCGGCAAGGACTACCAGGCCGGCCAGATCGGC
GTCACGTGGACGGCCAGCTTCGAGGCCTGTCTGCAGGCGTGCGTGGATACGGACACGTGCCAGGCGG
TCGCATTCGTGGGGAGTGCAGAGGCGGGCGGGCAGTGCTACTTGAAGGACCAGAGCGCGGGCAGTGT
GGATGTTGAGGGGGTGTGGGGGGCGGTTCTGGAAAGCTGAGCGGTCGGGCGATGGAGTAGGGGATAG
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AGGGTTTGGGCTGGGGGGTAATGAATTACTTCTGATGAGCTTCTACTACTGCAGGTGGCACAAATCA

TGGCCTCTCATGGACCTCCGACGCCGCATGCTGCCCGCGTTTCAAGGTATTCTTGG

SEQ ID NO : 38

LENGTH : 2049

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (2049)

atggcaaggcatcccggectgaccectggtgtgggtegecaggegtggtctaccacgecatt
M A R H P G L T L V W V A G V V Y H A I
ggcaccgctgctgecccegacatggccatcectteccatggatgaactggaggacatcatggte
G T A A A P T WP S S MDEL E DI M V
ctcaacaccggctaccgcecgeccgcagettegecagtgecegtecacaceectgeggetteteg
L N T G Y R A R S F A V P VvV T P C G F S
tcgcaaggccceccggacgcegteccaagetgecgaatggatacgaacegecttceccacgacatg
S Q G P G RV Q A A E W I R T A F H D M
gctccececggcagegtgtataccggegtecggaggactggacgcatecgatagecttacgaaaca
A P G S VY T GV GGG L D A S I A Y E T
cggagcttggaaaatctcggceccecgecttcaacaccacactagetacctacgegeegtat
R §$ L EE N L G P A F N T T L A T Y A P Y
ctgacaagcagatcttccatggctgacatcattgecgectaggagtcectacacggeggtgegg
L T S R §s §s M A D I I A L G V Y T A V R
tcatgcggaggtccaatcgtgcctateccggacaggcagagtagacgcaaaggcagecaggce
s ¢ G G p I VvV P I R T G R V D A K A A G
ccgcaaggtgtgectcectgecgcagaattctateggaacttttcaaaaccagtttcecteegt
P Q G VvV P L P Q N S I G T F Q N Q F L R
actggcttcaacacgacggagatgatccaagtggtggcegtgtggcecacactetgggegge
T G F N T T E M I Q V V A C G H T L G G
gtgcacgcatctgccaaccecggagatecgtgecegtggggt cggeggaggacggegtegte
VvV H A S A N P E I V P V. G S A E D G V V
aagttcgacacgacggacgcgtttgacaacaaggttgtcaccgagtacctctegaataca
K » D T T D A FF D N K V V T E Y L 8§ N T
accaagaactcgcettgttgtgggeccctcectactgegaacggecggaacteggacgetegt
T K N §$S L. v v G P S T A N G R N S D A R
gtctttgcggcggatggaaatgctacggtcagggectcectggectgaccctgatacgttcaac
v F A A D GNATV R AL A D P D T F N
agtgtttgcgctaggatgctgcagaagatgattgatgttgttceccaacgggegtggtgete
s vwC¢ A R ML Q K M I DV V P T G V V L
actgacccgatttcaatctatgatgtcaaacccagtgggctgcagctgacattgettggt
T b p I 8§ I Y D V K P S G L Q L T L L G
ggaggagagtcggtaaagcttacgggagatatccgtgttaggactacggagecgetetgeg
G G E S v K L G DI R V R T T E R S A
agccagattgagaaggtcgagcttgtctacaaggaccgegagggggccgaatectegaca
s Q I B K v BE L VvV Y K D R E G A E S S T
gctttgagcaccgaatcectcaggtteggectetgggttecgatgacagettegagttcetac
AL S T E S S G S A S G F DD S F E F Y
ggggtctccgcaaacatccccaccgactececggecatetectecattcaacgtectecatcecace
G v s A NI P TD S G I S S F NV L I T
ctcaccagcggcgaaaccgaacttcacgacaataatggcagecggtttecceccectecaagac
L T s G E T EL HDINNG S G F P L Q D
accgtcatctttcaaagccecgcagagctgectcageggcaccaccatgacegtegecgece
T v I F Q S P Q S C L S G T T M T VvV A A
gcegtcectcaataccgectecteegececceccacectecagegtcacectcaaggtececaac
AV L N T A S S A P T L S V T L K V P N
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tcecegeteegtectececegtectecaggtcagecacagtegecatgacgaagagetegtet
S R § v L P V L Q V &S T VvV A M T K S S S
gtcggeccgtacgacctcectactcaaccacatacacgetaacctecgeccaactegecgac
v 66 P Y DL Yy s T T Y T L T S A Q L A D
acgcgctttgacgtcaagcteggegetgecgecgecgacgecttcaagtectecegecgac
T R ¥ DV K L. G A A A A D A F K S S A D
ctecggtgatgectgecaggacctgagecccgaaccgeccacttettccagegegectage
L G b A CQQ DL & P E P P T S S S A P S
tcectegagecacggectgegecgecggectegtectectetgecgeaccaagetectetgac
s §$ 8§ T A A P P A 8 S 8 S A A P S S S D
cteeceggeccectoccecagecacaacacccacgtecteccacccaatetectecatetaca
L p A P § P & T T P T S S H P I 8§ S S T
acattagcatcatcgaccaccccaacgeccacaacactegectgeccegecgetgacgge
T L. A § s T T p T P T T L A C P A A D G
gccacctggacgctatceecggeggccagaagttegecgtcaagtgeggcaaggactaccag
A T w T L $§$ G G Q K F A VvV K C G K D Y Q
gceggecagateggegtcacgtggacggecagettegaggectgtetgecaggegtgegtyg
A G Q I GG v T w T A S F E A C L Q A C vV
gatacggacacgtgccaggeggtcegeattegtggggagtgcagaggegggegggeagtge
Db T b T ¢C Q A VvV A F V G S A E A G G @Q ¢C
tacttgaaggaccagagcgegggcagtgtggatgttgagggggtgtggggggeggttetg
Yy L K D Q §s A G &8 v DV E G V W G A V L

gaaagctga
E S -
SEQ ID NO : 39
LENGTH : 682
TYPE : PRT
ORGANISM : M. phaseolina

MARHPGLTLVWVAGVVYHAIGTAAAPTWPSSMDELEDIMVLNTGYRARSFAVPVTPCGFSSQGPGRV
QAAEWIRTAFHDMAPGSVYTGVGGLDASIAYETRSLENLGPAFNTTLATYAPYLTSRSSMADIIALG
VYTAVRSCGGPIVPIRTGRVDAKAAGPQGVPLPONSIGTFONQFLRTGFNTTEMIQVVACGHTLGGV
HASANPEIVPVGSAEDGVVKFDTTDAFDNKVVTEYLSNTTKNSLVVGPSTANGRNSDARVFAADGNA
TVRALADPDTFNSVCARMLQKMIDVVPTGVVLTDPISIYDVKPSGLQLTLLGGGESVKLTGDIRVRT
TERSASQIEKVELVYKDREGAESSTALSTESSGSASGFDDSFEFYGVSANIPTDSGISSFNVLITLT
SGETELHDNNGSGFPLQDTVIFQSPQSCLSGTTMTVAAAVLNTASSAPTLSVTLKVPNSRSVLPVLQ
VSTVAMTKSSSVGPYDLYSTTYTLTSAQLADTRFDVKLGAAAADAFKSSADLGDACQDLSPEPPTSS
SAPSSSSTAAPPASSSSAAPSSSDLPAPSPSTTPTSSHPISSSTTLASSTTPTPTTLACPAADGATW
TLSGGQKFAVKCGKDYQAGQIGVTWTASFEACLQACVDTDTCQAVAFVGSAEAGGQCYLKDQSAGSV
DVEGVWGAVLES*

SEQ ID NO : 40

LENGTH : 2004 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

CCTTCCTGAAATTTCATGGCCAGCTTCTCGGTCTTTCTAATGAATTATAAGGCTATCTTCCTGCAGC
TTGTCGTCTGCACGTTCTAGGATTCAACCACCCGTCATTCCTTCTCAAAATCTCAGTCCAGTCGTTA
CAGCTAATCACTTAATATGAAGCCCGCCGCTCTTGCAGGCATTGGCCTGCTTAATGTCCTACCCATT
ACCGCCGAATACGTCTGGCCTTCTAAATACGACTATTTGGAAGACCTGCTTTACCTTCAATCCGGTT
ATCTGCGTGAGGGATTTGTCGACGGTATGCATATATGAACAACTGCTGGTGTCCCCCAACTAATGGC
TTTTAGGTGTGGCTCCTTGTTCGTTTTCCTCCGCTGGACCTGGCCGTCAAACCGCAGCGGAATGGGT
CCGCACTGCATACCATGATATGGCCACTCATGATGCCGATGCTGGCACTGGTGGCTTGGACGCCTCT
ATCATGTTTGAGACCGAGCGGGACGAAAACGTGGGCGATGCGTTCAATGGTACCTTCGGCTTTACAA
ACAACTACTACAACATCAAAGCATCCGCTGCTGATCTTCTTGCACTCTCCACTGTCATCGCCGTTGG
AAACTGCGGTGGCCCGAAGATTCCTTTCCGTGTCGGTCGCGTGGACGCCACGGAGGCTGGCCCTCTG
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GGTGTTCCCAAGCCGGATCAAGACGTTGATACGCACATTCAAATTTTTGCCAAGGCAGGCTTTAACA
CCAGTAGGCCTTGAATTACCTGAGGTCCACCTACCAGCCGCTGACTAGAATAGGCGACATGATCACC
ATGGTGGCCTGCGGCCACACCCTTGGTGGCGTCCATGGCAAGGACTTCCCCGAGATCACTTTCAACG
ACACGGAGACCAATTTCGTCAAGTTCGAAGGCAACAACTCCTTCTCCAACTTTGATAACACCGTCGT
GACCGAGTATCTTGGCGGAAACCCCCCCAACCCCCTCGTCACCGGCAAGAACGAGACCAACAACAGC
GATAAGCGCGTCTTTGGTGCCGACAACAACGCCACAATGCACTCCCTGTCGGACCCCTCCGTCTTCC
AGTCCTCCTGCCAAGACATCCTCGCCCGCATGATCGACACCGTCCCCTCCAACGTCGCTCTCACCGA
GCCTCTCGACCCAATCCTCATCAAGCCCTACATCCAAACCTTCTCCCTCGTCAACGCCACCCACCTC
ACCCTGACCGGCCGCATCCGCGTCCGTACCGACTGGGACAGCTACACCGACCAGTCAGTCCACCTCA
CCTACAACCCGCGCACAGCGCCCGCCCAGAATGCGACCCTCAACACCACCATCCCCACCALCCCGCGL
CACCTTCCAGGGCGGCACCTCCAGCGGCATCTTTGGTGAAGTCTTCGCCTGGCACGAGTTCTCCGCC
ACCCTCCCCACATCCAGCTCGATTACCGGCTTCACTGTCACCGTCACGCGCGGCTCCACGGGCGAAT
CCACCACCTACGACAACGCCGGCAGCACGAACGGCTACGCGCTCGACGACACGCTGCTCTACCAGAG
CGCGCAGTCGTGCCGCGACGTCGGCACCACAACCATCACCGCTGCTGTGCGCAAGGACTTCCTCGCC
CGAGGTGCAAAGGTCGCCGTCGAGATGGTGAACAGGGTGCCGCGCCAGGGCGTGTACGTGCCGGCGL
TAGAGGTCGAACCGTGGGGGGCGGAGACGGTCAAGGAGGTCGGCGAGTGGGTCATCGTGCAGGCTAA
GGGTGAGTTGACGATGGAGAGCTTGAGCACAACGTTTGACGTCGTTGCGGGCGAGAAAAGGGTCGAG
TTCCAAAGGACGAATGTGCTGGGGGAGGAGTGTGCGGCTCTGTGAGGCGTAACTTAAAAAAAAAAAA
AANGGAAGGATATATCAGTTTCTGGTACATACTTCGAATGAAAGTCTATGATTCGTATGTCCATAAC
ATTACTCTAGGCTTGAAACAACAATGCTGAATGTGCTTTATTGTGAGATAAAGAGTGTCCT

SEQ ID NO : 41

LENGTH : 1605

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1605)

atgaagcccgecgcetcecttgcaggcattggectgettaatgtecctacccattacecgecgaa
M K P A A L A G I GL L N V L P I T A E
tacgtctggccttctaaatacgactatttggaagacctgcetttaccttcaateecggttat
Yy v w P $ K Y DY L E D L L Y L Q S G Y
ctgcgtgagggatttgtcgacggtgtggectecttgttegttttectecgetggacectgge
L R E G ¥F v D G v A P C S F S S A G P G
cgtcaaaccgcagcggaatgggtccgecactgecataccatgatatggecactcatgatgece
R Q T A A E W V R T A Y H D M A T H D A
gatgctggcactggtggcttggacgcctctatcatgtttgagaccgagecgggacgaaaac
b A G TG GUL DA S I M F E T EUR D E N
gtgggcgatgcgttcaatggtaccttcggctttacaaacaactactacaacatcaaagca
v G DA F NG TF G PF T NN Y Y N I K A
tcecgetgetgatcettettgecactetecactgtecategeecgttggaaactgeggtggeceg
s A A DL L A L S TV I AV G N C G G P
aagattccttteecgtgteggtecgegtggacgeccacggaggcetggecctetgggtgttece
K 1 Pp F R V G R YV D ATEAG P L G V P
aagccggatcaagacgttgatacgcacattcaaatttttgccaaggcaggetttaacace
K p D Q D Vv D T H I Q I F A K A G F N T
agcgacatgatcaccatggtggcectgecggecacacccttggtggegtccatggcaaggac
s bp M I T MV A C G HTUL G G V H G K D
ttccecgagatcactttcaacgacacggagaccaatttegtcaagttecgaaggcaacaac
F P E I T F N D T E T N F VvV K F E G N N
tcecttecteccaactttgataacaccgtegtgaccgagtatettggeggaaacceecccaac
s ¥ S N F DN TV V T E Y L G G N P P N
ccectegtecaccggcaagaacgagaccaacaacagcgataagegegtetttggtgecgac
P L v T G K N E T NN S D K R V F G A D
aacaacgccacaatgcactcceccectgteggaccececteegtetteccagtectectgecaagac
N N A TMHS L S D P S V F Q S S C Q D
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atcctegecegecatgategacacegtecectecaacgtegetetcaccgagectetegac
I L. A R M I D TV P § NV A L T E P L D
ccaatcctcatcaagcectacatccaaacctteteectegtcaacgecacccaccteace
p I L 1 K p Y I Q T F S L VvV N A T H L T
ctgaccggccgecatcegegtecgtacecgactgggacagetacaccgaccagtcagtecac
L T G R I R VvV R T D W D S Y T D Q S V H
ctcacctacaacccgegcacagoegeccgeccagaatgegaccctcaacaccaccateccc
L T Y N P R T A P A Q N A T L N T T I P
accaccegegcecaccttecagggeggcacctecageggeatetttggtgaagtettegec
T T R A T F Q G GG T §s 8§ G I F G E V F A
tggcacgagttctccegecaccetecccacatecagetegattaceggettecactgteace
W H E F §$ A T L P T §$ § § I T G ¥ T Vv T
gtcacgcgeggcetecacgggegaatccaccacctacgacaacgecggecagcacgaacgge
v T R 6 §s T G E § T T Y D N A G S T N G
tacgcgctecgacgacacgetgetetaccagagegegecagtcgtgecgegacgteggeace
Yy A L D D T L L Y Q S A Q S C R D V G T
acaaccatcaccgctgetgtgegecaaggacttectegecegaggtgcaaaggtegeegte
T T I T A A V R K D F L A R G A K V A YV
gagatggtgaacagggtgccgegecagggegtgtacgtgecggegetagaggtecgaaceg
E M v N R V. P R Q GV Y V P A L E V E P
tggggggcggagacggt caaggaggt cggegagtgggt catcgtgecaggetaagggtgag
wW G A E T VvV K E VvV G E W Vv I V Q A K G E
ttgacgatggagagcttgagcacaacgtttgacgtegttgegggegagaaaagggtegag
L T M E § L § T T F D VvV VvV A G E K R V E
ttccaaaggacgaatgtgctgggggaggagtgtgeggetcetgtga
F Q R T N V L. G E E C A A L -

SEQ ID NO : 42

LENGTH : 534

TYPE : PRT

ORGANISM : M. phaseolina

MKPAALAGIGLLNVLPITAEYVWPSKYDYLEDLLYLQSGYLREGFVDGVAPCSFSSAGPGRQTAAEWVRTAYH
DMATHDADAGTGGLDASIMFETERDENVGDAFNGTFGFTNNYYNIKASAADLLALSTVIAVGNCGGPKIPFRV
GRVDATEAGPLGVPKPDQDVDTHIQIFAKAGFNTSDMITMVACGHTLGGVHGKDFPEITFNDTETNFVKFEGN
NSFSNFDNTVVTEYLGGNPPNPLVTGKNETNNSDKRVFGADNNATMHSLSDPSVFQSSCQDILARMIDTVPSN
VALTEPLDPILIKPYIQTFSLVNATHLTLTGRIRVRTDWDSYTDQSVHLTYNPRTAPAQNATLNTTIPTTRAT
FOGGTSSGIFGEVFAWHEFSATLPTSSSITGFTVIVITRGSTGESTTYDNAGSTNGYALDDTLLYQSAQSCRDV
GTTTITAAVRKDFLARGAKVAVEMVNRVPRQGVYVPALEVEPWGAETVKEVGEWVIVQAKGELTMESLSTTFD
VVAGEKRVEFQRTNVLGEECAAL*

SEQ ID NO : 43

LENGTH : 1414 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

AGCTTGCCTCTTCTTCTGTCTTTCTGCCCCCTTCTTCTCCAGACTCCTTTCGCCGTAGATTTCTGCC
TTTTGGACCTCGTTTTCTGCCCTCCACCAATAGCAAGCCAAGAGATTAGATTAGACATCGCCATCCC
ATCGCCGACTCCAACAATGCCCAGCAACCCAGGCGACTACGACGCCGTCCGCCACGACGTCAAGAACLC
CTCCTGCACCAGCCCGAGTACGACGACGGTTCCGCCGGGCCCGTCCTCGTCCGTCTCGCATGGTATG
TTACGGCTACCCGCATCCTCCAGCCCAATCCGCCGTTTATCTGCTGTTCGTGGCTCTGCCATCTTCT
CTCCAGGGGCAGCAAGTTTCCCGAGCCTTTTTTTTTTGTCTTACGAACGGCATCTCGAACAGCCCGC
TGACAACCACACCAGGCATTCCGCAGGGACCTACGACGCCCACTCTGACACAGGAGGCAGCAACGGT
GCAGGCATGCGCTACGAGGCTGAAGGCGGCGACCCCGCCAATGCCGGCCTGCAGCACGCCCGCGTCT
TCCTCGAGCCCATCAAGGCCGCGCACCCCTGGATAACCTACTCTGATCTGTGGACGCTGGCGGGCGT
GGTCGCCATCAAGGAGATGGGCGGCCCGGACATCCCGTGGCAGCCCGGCCGCACCGACTTCGTCGAC
GACAGCAAGCTGCCGCCGCGGGGCCGCCTGCCGGACGCCGCGCAGGGCGCTGACCACATCCGCTGGA
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TTTTCTACCGCATGGGCTTCAACGATCAGGAAATTGTCGCCCTCAGCGGCGCCCACAACCTCGGCCG
CTGCCACGCCGACCGCTCCGGCTTCGACGGCGCCTGGGTCAACAACCCCACCCGCTTCTCCAACCAG
TACTTTAAGCTCCTGACCTCGGTCGAGTGGAAAGAGAAGACCCTCCCCAGCGGCATCAAGCAGTTCG
CCTACTATGATGAGGACTCGGAGGAGGAGCTCATGATGCTGCCCACCGATATCGCTCTCTTGCACGA
CCCCTCCTTCCGGCCGTGGGTCGAGAAGTATGCCGAGGACAAGGATGCCTTTTTCGCAGACTTCTCA
AAGGTCTTTGCCAAGCTGATTGAGCTGGGCATAGTCAGAGATGAGAGCGGTGCGGTAATCAACACTG
ATAACGTCAAGGGCGGCTACATCTCTGCGCCCAAGAAGAGTGAGCTGCCTGGTGCTCCGGGTAAGGC
TAATGAGGAGGCTGAGCCGCTCATGAAAGAGAATGAGAGGTTCAGGGCACGTCTGTAAGCTGGTTGG
TTTAGATTTCCTTTTTTTTTTTTTTTCAAGACCGTTAGACTGCGCAAGCTAGAGGGGACGGATAGAT
GGACGATACCACCTAGATTCCTATGCCTTAAGAGGAGAAAGATAGTGCCTAGAGTTTTCATAGAGAA
TGCAAAC

SEQ ID NO : 44

LENGTH : 960

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (960)

atgcccagcaacccaggcgactacgacgecgteccgecacgacgtcaagaacctectgeac
M P $S$ N P G D Y D A V R HD YV K N L L H
cagcecgagtacgacgacggttocgecgggecegtectegtecgtetegeatggeattec
Q P E Y D D G S A G P V L V R L A W H S
gcagggacctacgacgceccactetgacacaggaggcagcaacggtgecaggeatgegetac
A G T Y D A H $ DTG G S NG AG M R Y
gaggctgaaggcggcgaccccegcecaatgecggectgeagecacgecegegtettectegag
E A E G G D P A N A G L Q H A R V F L E
cccatcaaggccgegcacccectggataacctactetgatetgtggacgetggegggegtg
P I K A A H P W I T Y S D L W T L A G V
gtcgccatcaaggagatgggeggceccggacatccegtggcageceggeegeaccgactte
v A I K EM G G P DI P W Q P G R T D F
gtcgacgacagcaagctgeogeegeggggecgectgecggacgecgegeagggegetgac
v D D S K L P P R G R L P D A A Q G A D
cacatccgctggattttcetaccgecatgggcttcaacgatcaggaaattgtegeccteage
H I R W I F Y R M G F N D Q E I VvV A L S
ggcgcccacaaccteggecgetgecacgecgacegeteeggettegacggegectgggte
G A H N L G R CHADIR S G PF D G A W V
aacaaccccacccgcettetecaaccagtactttaagetectgaccteggtegagtggaaa
N N P T R F S N Q Y F K L L T S8 V E W K
gagaagaccctccccageggcatcaagecagttegectactatgatgaggactecggaggag
E K T L P $§$ G I K Q F A Y Y D E D S E E
gagctcatgatgctgecccaccgatategetetettgecacgaccectecttecggecgtygg
E L. M M L Pp T D I A L L H D P S F R P W
gtcgagaagtatgecgaggacaaggatgectttttegecagacttetcaaaggtetttgec
vV E K Y A E D K D A F F A D F S K V F A
aagctgattgagctgggcatagtcagagatgagageggtgeggtaatcaacactgataac
K L I E L G I v R D E 8 G A VvV I N T D N
gtcaagggcggctacatctetgegeccaagaagagtgagetgectggtgeteegggtaag
vV K 6 G Y I 8§ A P K K S E L P G A P G K
gctaatgaggaggctgagcecgetcatgaaagagaatgagaggttcagggcacgtetgtaa
A N E E A E P L. M K E N E R F R A R L -

45
319

SEQ ID NO
LENGTH
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TYPE PRT

ORGANISM : M. phaseolina
MPSNPGDYDAVRHDVKNLLHQPEYDDGSAGPVLVRLAWHSAGTYDAHSDTGGSNGAGMRYEAEGGDPANAGLQ
HARVFLEPIKAAHPWITYSDLWTLAGVVAIKEMGGPDIPWQPGRTDFVDDSKLPPRGRLPDAAQGADHIRWIF
YRMGFNDQEIVALSGAHNLGRCHADRSGFDGAWVNNPTRFSNQYFKLLTSVEWKEKTLPSGIKQFAYYDEDSE
EELMMLPTDIALLHDPSFRPWVEKYAEDKDAFFADFSKVFAKLIELGIVRDESGAVINTDNVKGGYISAPKKS
ELPGAPGKANEEAEPLMKENERFRARL*

SEQ ID NO : 46

LENGTH : 2160 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

CAACTCTTTGGATCATTCGCAGTTCTGCAGATTAGACTACTCTTTTCTCGCTCCACAATGAAGCTTG
CATCATGGCTGCTCCTCCCTCAAGTACTGGCAGCGCTGGGCGGGCAGGTACGTGAATATAACTTGAC
TCTTGAGGCAAGCTGGATGGCTCAAGGTAGATGTCCCCGAAGAAACAAAGTGATAGTATCTCTGCTA
ACATGGACAGACGGGAACCCTCGCGGTGTCTTAACTATCAACGGCCAGACACCTGGTCCATTGATCT
GGGGATATGAAGGAGACACACTTCGCGTCACTGTGACCAATAAAATGTTTATTGAGGCTACTATGCA
TTGGTCAGAGTGAAGTCTGTCTGGACTGGGAGAATCAACTAACGGAAAGCAGGCACGGTGTCTATCA
GGTCGACAAGTACTGGAACGACGGAGTACCTGGCGTGACTCAATGGCCCATTGAATCCAGGGATTCG
TATACTTACGAGTTTACTCTCACCAACCAAACTGGAAGCTACTTCTACCATGGCCACTTTGGACCCG
CATTCGCGGACGGCCAACGAGGCCCGCTGTGGATTGCACCGGCCCCCTGGAGACCCCGTCCGTATGA
GCTTGCGTCTGATGACCCGGCAGAGGTTGCAGCAATGCGCGCGGCCGAAGACAATCCGAGACACCTC
ATGGTTTCCGACTGGAACTATGAGGGAATGGAAGTGCTGATTGTGGGCTTCAGAGATGCAGGCATTG
CTCCGGCATGTTCTGCGTCCCTCGTGACAAATGGAAAGGGCAGGACAACTTGCCTCGGCCCAGATGA
TATCAAGAAATACGATCCCGAGGGTCGGAGGAATTCACTTGGGTGCCTTCCTCCTCCAGTCGGCGCT
GAGTTCACCAACAAGAGAGAATGCCGCGAGACTACCACCGACTTCGAGATCATTCAGGCCGAAGAAG
GGGAGAAGTATATCTACATGAACTTTATCCACCCTGGAGCCCACCATGAACTGCGAATCGCGGTGGA
CGAGCACGACATGATCATCGTGGCAGCTGACGGGGATTTTGTCATGCCGAAAAANAGTCCAGGTACGT
TAATGCGAGAACTTGCACTGAGCGGTGCTGACCTATGGCTGCAGGCAATAAACCTCAACATGGGCGA
CAGGATCAGTGTCCTGGTACCGCTAGACAAGAAGCCGGGGGAATACGCCATCCGCCTGTCGTCCATT
TCCGAGGAGCAATTGATTACGGGCTTGAGCATCTTGCGCTACCCCGGTGTGCAGGAGCGCCGCAAAG
ACGGTATTATGCTGGCACCGGAAACAAAACCCCATATTGATCTGTTGGGGCGGATGGTCACTGAAGG
AGGTGTCATGATGGATGAAATGACCGATTTGGCCCCCTTTCCGCCGCGCTCACCCCCAGCGACGTCT
GATCACACGTTTCGGTTTTTATCAAACCGCACCGGCCCGAGCACATGGATGCTGTCGAGCGAGCCAC
ACCAAGGCTTCCGCCAGCAGATGCCTCCTATTATGTGGAACGAAGAGTCTCGTGGCCCTACAACCAT
TCAGGGGATGAAGAATGGATCCACCGTAGACATCATCTTCGAGAGCCGCGCATACGCCATGCACCCT
TTCCACAAACACAATCACAAGGCCTGGATTATTGGTAGAGGAAAGGGCTACTTCCGTTGGCCAGATG
TTGCTACTGCCATCTCGGAAGCTCCAGAGAATTTCAACCTGATCAACCCGCCGTTGCGAGATGGTGC
CCGGCTCGAAGCGGAAGAGGGATCCTGGACGGTGATCCGTTACACCATCACCTTTCCTGCCATGAGC
ATGCTGCACTGCCATCGTATTCAGCACTTTGCGGTAAGTGTGTGATCTAGCCACCAAACGAATGGTC
ACTGATTGAAACAGGCTGGACAACAGATAGTCCTTTTGGAGGGGCAGGATGTGATGCAAAGCCCTCC
TGAGTACATCAAAAAAATGACGCATGCGAGCTTTGTGCCGCCACTCCGATACGGCCCCCTTGACTGA
GAGTTCCCATGCGAGGCCAGAGCACGGAATTGGGTAGTTGAAGTTAAAACCTGCCACATAAAAAATA
GCTCGAATAACAGGATTTTGCTAGCTCATGGAACTAGCCACTTGTTCCTTTGCGTTCAGTCTAATGG
CTGCGGTGAAAGCGAA

SEQ ID NO s 47

LENGTH : 1713

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION s (1)...... (1713)

atggctcaaggtagatgtccccgaagaaacaaagtgatagtatctetgcectaacatggaca
M A Q G R C P R RNIK V I VS L L T W T
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gacgggaaccctegeggtgtettaactatcaacggecagacaccetggtecattgatetygg

b G N P R GV L T I N G Q T P G P L I W
ggatatgaaggagacacacttcgcegtcactgtgaccaataaaatgtttattgaggetact
G Yy £E G DT L RV TV TNI KM PF I E A T
atgcattggcacggtgtctatcaggtcgacaagtactggaacgacggagtacctggegtyg
M H W H G VY Q v D K Y W N D G V P G V
actcaatggcccattgaatccagggattegtatacttacgagtttactetcaccaaccaa
T Q W p I E 8§ R D S8 Y T Y E F T L T N Q
actggaagctacttctaccatggccactttggaccegeattegeggacggecaacgagge
T G §s ¥ F Y H G H F G p A F A D G Q R G
ccgetgtggattgcaceggeccoctggagaccecgteegtatgagettgegtetgatgac
Pp L w I A P A P W IR P R P Y E L A S D D
ccggcagaggttgcagcaatgegegeggecgaagacaatcecgagacaccteatggtttec
P A E V. A A M R A A E DN P R H L M V S
gactggaactatgagggaatggaagtgctgattgtgggettcagagatgcaggecattget
D w N Y E G M E V L I VvV G F R D A G I A
ccggecatgttetgegtecctegtgacaaatggaaagggcaggacaacttgecteggecca
p A C $§$ A §$ L VT NG K G R T T C L G P
gatgatatcaagaaatacgatcccgagggtcggaggaattcacttgggtgecttectect
bD bD I K K Yy b p E G R R N S L G C L P P
ccagtecggegetgagttcaccaacaagagagaatgecgegagactaccaccgacttegag
Pp VvV G A E F T N K R E C R E T T T D F E
atcattcaggccgaagaaggggagaagtatatctacatgaactttatccaccctggagec
I I Q A E E G E K ¥y I Y M N F I H P G A
caccatgaactgcgaatcgeggtggacgagcacgacatgatcategtggecagetgacggg
H H E L R I A V D E H D M I I V A A D G
gattttgtcatgccgaaaaaagtccaggcaataaacctcaacatgggegacaggatcagt
D F V M P K K V. Q A I N L N M G D R I S
gtcctggtaccgcectagacaagaagccecgggggaatacgecatecgectgtegtecatttee
v L v p L D K K P G E Y A I R L S S I s
gaggagcaattgattacgggcttgagcatcttgegetaccceggtgtgecaggagegeoge
E E Q L I T G L 8 I L R Y P G V Q E R R
aaagacggtattatgctggcaccggaaacaaaaccccatattgatetgttggggeggatyg
K b G I Mm L A P E T K P H I DL L G R M
gtcactgaaggaggtgtcatgatggatgaaatgaccgatttggecccecttteegeegege
v T E G G VvV M M D E M T D L A P F P P R
tcaccccecagegacgtetgatcacacgttteggtttttatcaaaccgecaccggecegage
s p P A T S D H T ?FF R F L 8§ N R T G P S
acatggatgctgtcgagcgagecacaccaaggcettecgecagecagatgectectattatyg
T W M L S S E P H Q G F R Q Q M P P I M
tggaacgaagagtctecgtggeccctacaaccattcaggggatgaagaatggatccaccgta
WwW N E E S R G P T T I Q G M K N G S T V
gacatcatcttcgagagccgegecatacgecatgcacccttteccacaaacacaatcacaag
D I I F E S R A Y A M H P F H K H N H K
gcctggattattggtagaggaaagggctacttecgttggecagatgttgetactgecate
A W I I G R G K G Y F R W P D V A T A I
tcggaagctccagagaatttcaacctgatcaaccegeegttgegagatggtgeccggetce
S E A P E N F N L I N P P L R D G A R L
gaagcggaagagggatcctggacggtgateegttacaccatcacctttectgecatgage
E A E E G S W T Vv I R Y T I T F P A M S
atgctgcactgccatcgtattcagecactttgeggetggacaacagatagtecttttggag
M L H C HR I Q H F A A G Q Q I V L L E
gggcaggatgtgatgcaaagccctectgagtacatcaaaaaaatgacgcatgegagettt
G @ D v M Q § P P E Y I K K M T H A S F
gtgccegecactcecgatacggeccccttgactga
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v p P L R Y G P L D -

SEQ ID NO : 48

LENGTH : 570

TYPE ¢ PRT

ORGANISM : M. phaseolina

MAQGRCPRRNKVIVSLLTWITDGNPRGVLTINGQTPGPLIWGYEGDTLRVIVINKMFIEATMHWHGVY
QVDKYWNDGVPGVTQWPIESRDSYTYEFTLTNQTGSYFYHGHFGPAFADGQRGPLWIAPAPWRPRPY
ELASDDPAEVAAMRAAEDNPRHLMVSDWNYEGMEVLIVGFRDAGIAPACSASLVTNGKGRTTCLGPD
DIKKYDPEGRRNSLGCLPPPVGAEFTNKRECRETTTDFEI IQAEEGEKYIYMNFIHPGAHHELRIAV
DEHDMIIVAADGDFVMPKKVQAINLNMGDRISVLVPLDKKPGEYATIRLSSISEEQLITGLSILRYPG
VQERRKDGIMLAPETKPHIDLLGRMVTEGGVMMDEMTDLAPFPPRSPPATSDHTFRFLSNRTGPSTW
MLSSEPHQGFRQQMPPIMWNEESRGPTTIQGMKNGSTVDI IFESRAYAMHPFHKHNHKAWI IGRGKG
YFRWPDVATAISEAPENFNLINPPLRDGARLEAEEGSWIVIRYTITFPAMSMLHCHRIQHFAAGQQI
VLLEGQDVMQSPPEYIKKMTHASFVPPLRYGPLD*

SEQ ID NO : 49

LENGTH : 2269 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

AGTATGTGCGTTGATCCCGCTGTCTATTCGAGCACCAGAGCACTGTCCAGCCACCTTGAGCTATCTC
AAGGGGCTATCTCATCTGGTCATCTTCGCTGGGGCATCGGTTGCCTTCTCAACCCTTCTCAATTCCC
CTCACGCTTCTGCAACATGTTCTTCGGCTCCCTCCACTTGGGCATCGGCGCCCTATTGGTTGCCGGC
ACTCTTGCTGGCGACGACAAGTGGCTTAGCCCCGTCTACAAGAACTTTTACGAGTTCCCCCTACCTA
AGCCACCAATCAAGGAAGCGAAAGCGTAAGTCAACTGATATTTCTCTCGCTCGTCATTTGCATGCCT
AATCTTCGCAGGAAATATACCAACCCGACTACCGGTGCTGTGATCAACTACTACGAAATCACCATCT
CACCCCTGCAGCAACAGGTTTATCCTGGCCTTGGCAAGGCAAACCTCGTTGGCTACGATGGTATCTC
TCCCGGTCCCACTTTTAAGATGGAGAGGGGAGAAGAGGCTGTCGTTCGTTTCATCAACAAGGCCTCC
ATTCCCAATTCCGTCCATCTTCACGGCTCCTACTCCTTTGCCCCCTTCGATGGCTGGGCGGAGGATA
CGACCAGCCCAGGCCAATACAAGGACTACTACTACCCCAATGCCCAGTCTGCCCGTACCCTCTGGTA
CCACGACCATGCCGTCTTCCACACTGCCGAGAACGCCTACTACGGTCAGGCAGGTTTCTACATCCTG
CACGACTCGGCTGAGGATAGTCTGGGTCTCCCGTCTGGAGACTACGACATCCCGCTCGGTCTGAGCT
CGAAGCAATACCAGTCCAACGGTGACCTTTTCAGCCCGAATGGCGAGACGGATAGCCTTTTTGGCGA
TGTTATCCATGTCAACGGCCAGCCCTGGCCGTACCTCAAGGTCGAGCCCAGGAAGTACCGCTTCCGC
CTGCTTGATACAAGCATTTCCCGTGCCTTCCAGCTGTCACTCCAAGACGATAAGAGCAAGAAGATTG
ACTTTAACGTCATCGCCTCCGATGCCGGCCTCCTGTCCAGCCCTGTTCCGACCAACCTGCTACACAT
TTCCATGGCCGAACGCTGGGAAATTGTCGTCGACTTCTCCCAGTACGCTGGCAAGAACATCACCATG
AAGAACGAGCGTGACGTGCAGGCCGATGAAGACTACAACAGCACTGACAAGGTCATGCGCTTCGTAG
TAGGCAACAAGGTTACCTCGACTGCCAACAACAACCTGCCTGGCAGCCTCCGCAGCGTGCCTTTCCC
GCCGAATAAGTCTGGTGTTGACAGGAGCTTCAAGTTCGAGCGCAAAGGCGGTGAATGGACTATCAAC
GGCGTTACCTTTGCCGACGTCGAGAACCGTATTCTAGGCAAGCCCCAACGCGGACAGGTTGAGGTCT
GGGAGCTCGAGAACTCTTCCGGCGGCTGGTCTCACCCCGTTCACATCCATCTCATCGACTTCCAGGT
TATTTCTCGCACTGGTGGCAAGCGTGATGTCCTGCCTTACGAGAAGAACGGTCTCAAAGATGTCGTC
TTGCTTGGCGTGAACGAGAAGGTCAGAGTTGTCGCTCGCTTCCAGCCCTGGGAAGGTGTCTACATGT
TCCATTGCCACAACCTGATCCACGAGGACCACGATATGGTGCGCTCCCAGCATTCCTCTGATTACTC
GCAACAAAGACTGACAAATAATTACAGATGGCCGCTTTCAATGTATCCACCCTTTCAGACTACGGCT
ACGACCAGAAGGAGACCCTTTTCATCGACCCGATGGAGTCCCGCTGGCGCGCAAAGGATGTCAAGAC
CGAAGACTTCACAACCGATGCCATCCAGTCGAAGCTTGCCGCTTTCGCTGAAATAAATCGCTACAAG
GACGTTGCGAAGATCGAAAGTGCTCTTGAAAATTATTGGAAGACCGCTCCCACCGGGTTCAAGATTA
GCACCACCTCCTCAACTCCGAGCTCAACCGCCGCCACCTCCACCGCTTCCAGCAGTGGCTCAAACAC
CTCTATTACCGCCCCCATTCAGTCCCCGGCCACTACTTCACCCGCGACCACTTCGACCAAGGCGGAT
GACAAGGGCAAGGCTAAGACTTCTACGACCAAAACGAAGTAACGAAATGGCTTTTAGATCACGCTCA
TTATAGATAAAACTTGGGAGAATTTGGGTCGGTGTTTTTGGATAGTTTGGTTCGGAGGAGCGCTCTC
TGTAAATATGGGCCTCGCGAACTCTGTGGATATTTGTTTCTCGGTGTCTGTTAATATC
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SEQ ID NO : 50

LENGTH : 1860

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1860)

atgttctteggetcecectecacttgggcateggegecctattggttgecggeactettget
M P F G $ L H L G I G A L L Vv A G T L A
ggcgacgacaagtggcttagecccgtctacaagaacttttacgagtteccectacctaag
G D D K W L &S P VY K N F Y E F P L P K
ccaccaatcaaggaagcgaaagcgaaatataccaacccgactaccggtgetgtgatcaac
P P I K E A K A K Y T N P T T G A V I N
tactacgaaatcaccatctcacccctgecagcaacaggtttatectggecttggecaaggea
Yy ¥y E I T I 8 P L Q Q Q v Y P G L G K A
aacctegttggctacgatggtateteteceggteccacttttaagatggagaggggagaa
N L V G Y D GG I §s P G P T F K M E R G E
gaggctgtegttegtttecatcaacaaggectecatteccaattecgtecatettcacgge
E AV Vv R F I N K A S I P N S V H L H G
tcctactectttgeccecttegatggetgggeggaggatacgaccageccaggecaatac
s ' Yy §S ¥ A P P D G W A E D T T S P G Q Y
aaggactactactaccccaatgcccagtcectgeccgtacecetetggtaccacgaccatgec
K DY Y Y P N A Q §S A R T L W Y H D H A
gtctteccacactgecgagaacgectactacggtcaggcaggtttetacatectgecacgac
vV F H T A E N A Y Y G Q A G F Y I L H D
tcggctgaggatagtctgggteteccgtetggagactacgacatceegeteggtetgage
s A E D $ L G L P $ G DY D I P L G L s
tcgaagcaataccagtccaacggtgaccttttcageccgaatggegagacggatagectt
S K Q ¥ § § N G D L F 8 P N G E T D S L
tttggcgatgttatccatgtcaacggecagecctggeegtacctcaaggtecgageccagg
F G D v I H V N G Q P W P Y L K V E P R
aagtaccgctteccgectgettgatacaagecatttecegtgecttecagetgtecactecaa
K ¥y R F R L L D T 8§ I S8 R A F Q L S L Q
gacgataagagcaagaagattgactttaacgtcatcgecteegatgecggectectgtee
D D K 8§ K K I D F N V I A S D A G L L s
agccctgttecgaccaacctgcetacacatttecatggecgaacgetgggaaattgtegte
s p V P T N L L H I S M A E R W E I V V
gacttctcoccagtacgctggcaagaacatcaccatgaagaacgagcecgtgacgtgcaggec
D F §S Q Y A G K N I T M K N E R D V Q A
gatgaagactacaacagcactgacaaggtcatgcgcttegtagtaggcaacaaggttace
b E D Y N §S T D K V M R F VvV VvV G N K VvV T
tcgactgccaacaacaacctgectggcagecteegeagegtgectttecegecgaataag
s T A N N N L P G S L R 8§ V P F P P N K
tctggtgttgacaggagettcaagttegagegcaaaggeggtgaatggactatcaacgge
s G v DU R S PFF K F E R K G G E W T I N G
gttacctttgccgacgtecgagaaccegtattctaggcaagecccaacgeggacaggttgag
v T F A D V E N R I L G K P Q R G Q V E
gtctgggagctcgagaactctteecggeggetggtcetcaccecegttcacatecatecteate
vV W E L E N §S § G G W S H P V H I H L I
gacttccaggttatttctegcactggtggcaagegtgatgtcectgecttacgagaagaac
D F Q v I 8§ R T G G K R D V L P Y E K N
ggtctcaaagatgtegtcecttgettggegtgaacgagaaggtcagagttgtegetegette
G L XK D VvV L L GV N E K V R V V A R F
cagccectgggaaggtgtcetacatgttcecattgecacaacctgatccacgaggaccacgat
Q P W E G V Y M F H C H N L I H E D H D
atgatggccgctttcaatgtatccaccctttcagactacggetacgaccagaaggagace
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M M A A F NV § T L S DY G Y D Q K E T
cttttecatcgacccgatggagteccgetggegegecaaaggatgtcaagaccgaagactte
L » I D P M E S R W R A K D V K T E D F
acaaccgatgccatccagtcgaagettgecgetttegetgaaataaategetacaaggac
T T D A I Q 8§ K L A A F A E I N R Y K D
gttgcgaagatcgaaagtgctcttgaaaattattggaagaccgeteccaccgggttcaag
v A K I E $ A L E N Y W K T A P T G F K
attagcaccacctcctcaactceccgagectcaaccgecgecacctecacegettecageagt
I s T T § § T P 8 &S T A A T S T A S S S
ggctcaaacacctctattaccgeccccattcagtececggecactacttcaceecgegace
G s N T $§$ I T A P I Q &S P A T T s P A T
acttcgaccaaggcggatgacaagggcaaggctaagacttctacgaccaaaacgaagtaa
T 8§ T K A D D K G K A K T s T T K T K -

SEQ ID NO : 51

LENGTH : 619

TYPE : PRT

ORGANISM : M. phaseolina

MFFGSLHLGIGALLVAGTLAGDDKWLSPVYKNFYEFPLPKPPIKEAKAKYTNPTTGAVINYYEITIS
PLQOQQVYPGLGKANLVGYDGISPGPTFKMERGEEAVVRFINKASIPNSVHLHGSYSFAPFDGWAEDT
TSPGQYKDYYYPNAQSARTLWYHDHAVFHTAENAYYGQAGFYILHDSAEDSLGLPSGDYDIPLGLSS
KQYQSNGDLFSPNGETDSLFGDVIHVNGQPWPYLKVEPRKYRFRLLDTSISRAFQLSLODDKSKKID
FNVIASDAGLLSSPVPTNLLHISMAERWEIVVDFSQYAGKNITMKNERDVQADEDYNSTDKVMRFVV
GNKVTSTANNNLPGSLRSVPFPPNKSGVDRSFKFERKGGEWT INGVTFADVENRILGKPQRGQVEVW
ELENSSGGWSHPVHIHLIDFQVISRTGGKRDVLPYEKNGLKDVVLLGVNEKVRVVARFQPWEGVYMF
HCHNLIHEDHDMMAAFNVSTLSDYGYDQKETLFIDPMESRWRAKDVKTEDFTTDAIQSKLAAFAEIN
RYKDVAKIESALENYWKTAPTGFKISTTSSTPSSTAATSTASSSGSNTSITAPIQSPATTSPATTST
KADDKGKAKTSTTKTK*

SEQ ID NO : 52

LENGTH : 2423 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

AAAGGCCTTTGGCTCCCGCCAAAATTGTTCATCCTCACGCTCACTCCTGCGCTCTTCCCTACAGACC
TTTTGCCTGTAGCTTTAGCTTCACGGTCTTTTCATTCCCCTTCTCTGGCATTCATCCCACCGCGGGA
AGCCTCAATTACCACAATGGTGTCCCTTAAGCAAATCGGTGCCACTCTGTTGGCACTGACTGCTCAA
ACCTTCGCTGCTGCCATCCCTGAGGCCGAACCGGTGGACCTCGTCGCCCGTCAAGCCACGACCACTA
CGTCCACCACCTCCTCAACCACCTCGAGGGTTCCCGATTCCCGATGTACTTGGGGCCCTTCGAGCAG
GGGTTGCTGGAAGAACGGCTTCAGCATTGCCACTGACTTTGACACGAAGTGGCCATCTACTGGCAAG
ACTGTCTCATATCGCTTGGAAGTTACGAATGTCACCAACTGCGAGGACTATCAAAGCAAGGGAATTG
GAGATGGCTTCTGCAGGCCGATGCTGCTCATCAACAATCAGTTCCCAGGGCCTACCAGTCAGTTTTT
CCCTCCTCGATGCCGGGTGACAAGGGCGCTAATGACTCGTACTTTCCAGTCAATGCGGAATGGGGAG
ACAACCTTGAGATTACTGTTGTCAATAGTATGCAAGACAACGGCACCTCATTCCACTGGCACGGCAT
TCGTCAGCTGAACTCATGCCAAAACGATGGTGCCAACGGCGTCACCGAGTGCCCTATTCCTCCCGGC
GGAAGCTTCACTTATAAGTTCAAGGCTACACAGTATGGTGAGTCTTTGCCTTCTCTTCTACCTTTTC
CATTTCATGCAAGCATCTTCATGTGCGTTCTGTTGAGTTTTGAGGCGGAAATACTCTTGAGCTTGCC
CCGTTCCGTTTGTGAGCCACGTGCAAGGCCACCTGCTCCCACCCTTGTCATAATACTGACCGGCCCT
TcCAGGAACAACATGGTACCATAGCCATCACTCTGCTCAGTACGGCGATGGGATCCAAGGTGCCATC
GTGATCAATGGCCCGGCAACCGCCAATTACGACGAGGATTTAGGCCCCGTTGCCCTCACCGAAACCT
ACGATGAGACGGCATGGACGAAGAACTGGCTGGCGCTGCACGTGGCATTCCCTCCTCAGCCCCTCAA
CATTCTCTTCAATGGCTCCATGGTCAACAGCACCGGCGGCGGCCGCTACAACACCATCTCAGTCAAG
CAAGGCAAGACTTACCGGCTGCGCCTGATTAACATGAGCGTCGACACTTTCTTCGTATTCTCCATGG
ACGGGCACGAGTTCCAGATCATCACGGCCGACCTCGTCCCCGTGCACCCTTACAATGCGACCTCGAT
CATGATCGGCATCGGCCAGCGCTACGACATCGTCTTCAAGGCCAACCAGCCCGCTGCCAACTACTGG
CTGCGTACCGAGATCGCCAGCTGCAGTGCCAACGCCATCACGGCCGAAGCCGACATCGTCCCCGGLG
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GCATCCTGAACTACGACACCATCGACAAGACGGATCTGCCAGTCTCCACCAAGTCCGTTATCGAGAC
GACCGACTGCGCCGCCGAGCCCTACGACAAGCTGGTCCCCTGGTGGGAGACGCAGGTCCCCAAGGAC
CAGTTCCTGACCCAGCTCGAGGGCATCGACCTGACGTTCGCGGCGGGCGCCACGGTCGGCAGCGAGA
CTGGTCTTGTGCAGTGGTACCTGAACGACAGCGCCATGGTCGTCGACTGGGCCAAACCGACTCTGGA
GTACTTCTCCGAGGGAGACACTAACTATACGTCTTCAATGAACGTTTTCCAGATGCCCGCGGAGGGG
AAGTGGTCGTTCTGGATCATCCACAACAACGCGGCCGCTCTGCTCGACCACCCGATCCATCTCCACG
GCCACGACTTTTTCCACCTGGGCGCCGGCACCGGCACCTGGGACGGCAACGTGGACTCCTTGATCTT
CGACAATCCTATGCGCAGGGACGTGATGATCTTGCCCACAGGATGGCTTATTATCGCCTTTCCAGCG
GACAACCCCGGCGCGTGGTTGATGCATTGCCACATCGTAAGTACCCAACAAGCCCCATCTCTCTCTC
TCTCTCTCATCAAAGATGACGGCAACTGACAAGCAACCAGGCATGGCACGTTACCGACGGGCTTTCC
TTGCAGTTCGTTGAAAACCCAGGCTCATTCACGCAGGACCTCTCGGGCATGAAGAGCAACTGCGCCG
CCTGGAAAGAGTACGAGGAGAAGGCTTACTATGAGAAGGAGGTTGGCGATTCCGGCTTGTAAAACCG
TGACGGCGGGGATGAGGAGTTTATGACGAGATGTTCACTTTATACCTTCTACCACCACCACCACCCT
TTTCCTCTTTCTTTTACCGACGTAGGGCTGCACTATCTGGCGCGTCTGTGGTCTGCTTTGCATATGC
ATAAATACCTT

SEQ ID NO ¢ 53

LENGTH : 1824

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1824)

atggtgtcccttaagcaaatcggtgecactetgttggcactgactgetcaaacctteget
M v $ L K Q I 6 A T L L A L T A Q T F A
gctgccatcectgaggccgaaccggtggacctegtegecegtcaagecacgaccactacg
A A I P E A E P V DL V A R Q A T T T T
tccaccacctectcaaccacctegagggtteccgatteccgatgtacttggggecctteg
s T T § s T T S R Vv P D S R C T W G P S
agcaggggttgctggaagaacggettcagecattgecactgactttgacacgaagtggeca
S R G ¢C W K N G F 8 I A T D F D T K W P
tctactggcaagactgtctcatatecgettggaagttacgaatgtcaccaactgegaggac
s T G K T v s ¥ R L E V T N V T N C E D
tatcaaagcaagggaattggagatggcttcectgecaggecgatgetgetcatcaacaatcag
Yy Q $ K 6 I 6 b G F C R P M L L I N N Q
ttcccagggectaccatcaatgeggaatggggagacaaccttgagattactgttgtcaat
¥F P G P T I N A E W G D N L E I T V V N
agtatgcaagacaacggcacctcattccactggcacggcattegtcagetgaactcatge
s M Q D N G T S FH W HG I R Q L N S C
caaaacgatggtgccaacggcgtcaccgagtgecctattecteccggeggaagetteact
Q N D G A NGV T EOCUP I P P G G S F T
tataagttcaaggctacacagtatggaacaacatggtaccatagccatcactctgetcag
Yy K F K A T Q Y G T T W Y H S H H S A Q
tacggcgatgggatccaaggtgecategtgatcaatggeccggcaaccgecaattacgac
Yy 6 b G I Q G A I v I NG P A T A N Y D
gaggatttaggcccegttgecectcaccgaaacctacgatgagacggcatggacgaagaac
E D L G P V A L T E T Y D E T A W T K N
tggctggecgectgcacgtggeatteectectcageccctcaacattetettcaatggetec
w L. AL H V A F P P Q P L N I L FF N G S
atggtcaacagcaccggcggcggccgctacaacaccatctcagtcaagcaaggcaagact
M v LN §S T GGG G RY N T I S V K Q G K T
taccggctgecgectgattaacatgagegtegacactttettegtattetecatggacggg
Yy R L R L I N M 8§ V D T F F V F S M D G
cacgagttccagatcatcacggecgacctegteccegtgeaccecttacaatgegaccteg
H E F ¢ I 1 T A D L VvV P V H P Y N A T S
atcatgatcggcatcggccagegetacgacategtettcaaggecaaccageecegetgec
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I Mm 1 G I G Q R Y D I VvV F K A N Q P A A
aactactggctgegtaccgagatcegecagetgecagtgecaacgecatcacggecgaagec
N Y W L R T E I A S C S A N A I T A E A
gacatcgteccceggeggecatectgaactacgacaccatcgacaagacggatctgecagte
b 1 v p G G I L. N Y DT I D K T D L P V
tccaccaagtccgttatcgagacgaccgactgegecgecgagecctacgacaagetggte
s T K 8§ v 1 E T T D C A A E P Y D K L V
ccetggtgggagacgcaggtecccaaggaccagttectgacccagetegagggeategac
P W W E T Q vV P K D Q F L T Q L E G I D
ctgacgttegeggegggegecacggt cggcagegagactggtettgtgecagtggtacetg
L T Fr A A G A T V G S E T G L V Q W Y L
aacgacagcgccatggtegtegactgggcecaaaccgactetggagtacttetecgaggga
N D $S A M V V D W A K P T L E Y F S E G
gacactaactatacgtcttcaatgaacgttttccagatgecegeggaggggaagtggteg
D T N Y T S § M N V F Q M P A E G K W S
ttctggatcatccacaacaacgecggccegcetetgetegaccaccegatecatetecacgge
F W I I H N N A A A L L D H P I H L H G
cacgactttttccacctgggegecggcaccggecacctgggacggcaacgtggactecttg
H D F F H L G A G T GG T WD G N V D S L
atcttcgacaatcctatgecgecagggacgtgatgatcttgeccacaggatggettattate
I ¥ D NP M R R DV M I L P T G W L I I
gccttteocageggacaaccocggegegtggttgatgeattgecacategecatggecacgtt
A F P A DN P G A WL M HCH I A W H V
accgacgggcetttecttgeagttegttgaaaacccaggetcattcacgecaggaccteteg
T b G L §$ L Q F VvV E N P G S F T Q D L S
ggcatgaagagcaactgcgccegectggaaagagtacgaggagaaggcttactatgagaag
G M K §$S N C A A W K E Y E E K A Y Y E K
gaggttggcgattccggettgtaa
E v G D S G L -

SEQ ID NO : 54

LENGTH : 607

TYPE ¢ PRT

ORGANISM : M. phaseolina

MVSLKQIGATLLALTAQTFAAAIPEAEPVDLVARQATTTTSTTSSTTSRVPDSRCTWGPSSRGCWKN
GFSIATDFDTKWPSTGKTVSYRLEVTNVTNCEDYQSKGIGDGFCRPMLLINNQFPGPTINAEWGDNL
EITVVNSMQDNGTSFHWHGIRQLNSCQONDGANGVTECPIPPGGSFTYKFKATQYGTTWYHSHHSAQY
GDGIQGAIVINGPATANYDEDLGPVALTETYDETAWTKNWLALHVAFPPQPLNILFNGSMVNSTGGG
RYNTISVKQGKTYRLRLINMSVDTFFVFSMDGHEFQIITADLVPVHPYNATSIMIGIGQRYDIVFKA
NQPAANYWLRTEIASCSANAITAEADIVPGGILNYDTIDKTDLPVSTKSVIETTDCAAEPYDKLVPW
WETQVPKDQFLTQLEGIDLTFAAGATVGSETGLVQWYLNDSAMVVDWAKPTLEYFSEGDTNYTSSMN
VFQMPAEGKWSFWI IHNNAAALLDHPIHLHGHDFFHLGAGTGTWDGNVDSLI FDNPMRRDVMILPTG
WLIIAFPADNPGAWLMHCHIAWHVTDGLSLQFVENPGSFTQDLSGMKSNCAAWKEYEEKAYYEKEVG
DSGL*

SEQ ID NO : 55

LENGTH : 2147 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

GCCACGGCTCCATTTGGATCGTCACTCACCACCACCACCACAACCACTCTCTACTCACCTCTTCACC
AGCCCCCTCTTTCTCCTCACTGGCATCCATTCGTTGAAGTCGCTGTCCCGTTTTCTTGTCTTTCGTC
TTCTTCCACCGTCAGAATGAGGGCTTCTTACCTCTCTGCGGCTGCCTTCCTGGGCCTCTCGGCTGCC
GCGCCGCAAGCCGCCAGCACTTCTTCTTCCTCTGCTTCAGCCAACGCCAGTTCCACCAGCTCAGCAG
CTACTTCCACTTGCACTGGCAACACTGCCGACGACCGCACTGTGTGGTGCGACTACGACATCAGCAC
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CGACTACTACAACGACGGACCCGACACGGGGGTCACCCGCGAGTACTACTTCGTCGTCAGCGACGTG
ACCGTCTCGCCCGATGGCATCTCGCGCTCCGCTATGGCGGTGAACGGCAGCATCCCCGGCCCCALCCA
TTTTCGCCGACTGGGGTGACACAGTGAAAGTTACTGTCTACAACGACCTCACCACGAGCGGCAACGG
CTCTTCCATCCATTGGCACGGTATCCGGCAGAACTACACGAACCAGAATGATGGTGTGGTGTCTATT
ACGCAATGCCCGATTGCGGTCGGCGAGACCTACACCTACGAGTGGAAGGCCACGCAGTACGGCTCTT
CCTGGTACCACTCTCACATTGGCCTGCAGGCCTGGGAGGGTGTTTTCGGTGGTATCATTATCAACGG
TCCCGCTACTGCAAATTACGACGAGGACCTCGGCATCATGTTTCTCAATGATTGGGATCACTCGACT
GTTGACGAGCTCTACGATTCAGCTCAGAGCAGCGGTCCTCCTACGCTTGACACCGGTCTCATTAACG
GAACCAACATCTACAATGACTCCGGAACAGTTACTGGATCTCGCTGGGAGGCCAGCCTGACCGAGGG
TACCAGCTACCGGCTCCGTCTTGTCAACGCTGCTGTAGACTCGCACTTCAAATTTTCGATCGATAAC
CACACCCTCCAGGTTATCGCCATGGACCTGGTCCCCATTGAGCCCTACGAGACTACTGTTCTGGACA
TTGGCATGGGTCAGCGCTACGACGTCATTGTTACGGCAGACCAGGCTTCTGTTGCTTCTGATTTCTG
GCTTCGCGCAATTCCCCAGACCGCCTGCTCGGACAACGATAACGCAGATGATATCAAGGGCATAATC
CACTACGGATCATCAACTGGTACTCCGGAAACCACTGCTTAGTAAGTTCCGATGTCCACATCTTCCG
AGCTCTCCGCTAATGATTCAACAGTGATTACACTGATGCCTGTGTCGATGAGGACAGCTCTGATCTC
GTAAGTGCTCGAGATTCACGGTCGTCTGGAAAGAGTAGGCGCGCTGACTGTGATCTTTAGGTCCCGT
ATGTCTCTAAGACTGCCACCTCCGGTACCTCCCTGGCCGAGGCTGTTTCCGTCGGCTACAACTCGGA
CAACCTCTTCCGCTGGTACATGAACGAGACCTCTATGGAGGTCGAGTGGGAGAATCCAACCCTTCTG
CAGGTCTACAACGACAATCTGACGTTCACTGACACATCGGGTGTTGTTCAACTTGACACCGCAGACC
AATGGTACTTCTTCGTCATCGAGACCGACAACGCTGTGCCACACCCAATCCATCTTCACGGCCACGA
CTTCTTCGTCCTGGCTGCGGGCACCGGCTCTTACAGTTCAGACGTTACTCTGACTCTGGATAACCCT
CCCCGCCGCGACACGGCTATGCTTGACTCCTCTGGCTACTTGGTCCTGGCTTTCGAGACCGACAACC
CAGGTGCGTGGTTGATGCACTGCCACATCGGCTGGCACACCAGCGAGGGCTTTGCCCTTCAGATCTT
GGAGCGCTACACCGAGATCCAGGATAGCCTGATCGACTACGACGTCCTCAATGACACCTGCTCGACT
TGGTCTACTTACTCCGAGGCAAACTCGATCGAGGAGGAGGACTCTGGTGTGTAAGGAAAACTCTGAG
TGACAATCCGTCTATGGCAGGTGTGCGGGGCGCTTTGGAGCTCTCTCTATCTCTGTGAAAGATCTTG
TATATAACGTGATGCCAGCCTCTCCCTGACATTTGGTGCTTCGGTTGATCTACATATATTTCCTTAT
TTA

SEQ ID NO : 56

LENGTH : 1737

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1737)

atgagggcttcttacctectetgeggetgecttectgggecteteggetgecgegecgeaa
M R A $§S$ Y L S A A A F L G L S A A A P Q
gccgcecageacttettettectetgettecagecaacgecagttecaccagetcagecaget
A A S T $ § § 8§ A 8 A N A S 8 T 8 S A A
acttccacttgcactggcaacactgecgacgaccgcactgtgtggtgegactacgacate
T § T ¢ T G N T A D D R T V W C D Y D I
agcaccgactactacaacgacggacccgacacgggggtcacecgegagtactacttegte
s T b Y vy N D G P DTGV TR E Y Y F V
gtcagcgacgtgaccgtcectegeccgatggeatetegegeteegetatggeggtgaacgge
v §s b v T vs P D G I S R S A M A V N G
agcatccccggecccaccattttegecgactggggtgacacagtgaaagttactgtetac
S I p G p T I ¥ A D W G D T V K V T V Y
aacgacctcaccacgagcggcaacggctcettecatccattggcacggtatceggecagaac
N D L T T S G N G S § I H W HGTI R Q N
tacacgaaccagaatgatggtgtggtgtctattacgcaatgeccgattgeggteggegag
Y T N Q N D G Vv v 8§ I T Q C P I A V G E
acctacacctacgagtggaaggccacgcagtacggctettectggtaccactetcacatt
T Yy T ¥ E W K A T Q ¥ G 8§ 8§ W Y H S H I
ggcctgcaggectgggagggtgtttteggtggtatcattatcaacggteccegetactgea
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G L Q A W E G V F G G I I I N G P A T A
aattacgacgaggacctcggcatcatgtttetcaatgattgggatcactegactgttgac
N Yy D E D L G I M F L N D W D H S T VvV D
gagctctacgattcagetcagagcageggtectectacgettgacaceggtetecattaac
E L Y D S A Q 8§ 8 G p P T L D T G L I N
ggaaccaacatctacaatgactccggaacagttactggatctegetgggaggcecagectg
G T N I Y N D S G T VvV T G S R W E A S L
accgagggtaccagctaccggeteogtettgtcaacgetgetgtagactegecacttcaaa
T E G T §$ ¥ R L R L V. N A A V D S H F K
ttttcgatcgataaccacaccctccaggttategecatggacctggtecccattgagecc
F § I D N B T L Q VI A M DL VvV P I E P
tacgagactactgttctggacattggcatgggtcagegectacgacgtcattgttacggea
y ¢ T T V L. O I 6 M G Q R Y D Vv I Vv T A
gaccaggcttetgttgettetgatttetggettegegecaattecccagacegectgeteg
D Q A 8§ v A § D F W L R A I P Q T A C S
gacaacgataacgcagatgatatcaagggcataatccactacggatcatcaactggtact
bD N D N A DD I K G I I H Y G S S T G T
ccggaaaccactgcttatgattacactgatgectgtgtegatgaggacagetetgatcetce
p E T T A Y DY T D A C VvV D E D S S D L
gtccegtatgtetctaagactgecacctecggtacctecctggecgaggetgttteegte
v p Y V §$ K T A T 8§ G T &S L A E A V S V
ggctacaactcggacaacctcetteegetggtacatgaacgagacctcectatggaggtegag
G Yy N §S$S D NL F R WY MNE T S M E V E
tgggagaatccaacccttctgecaggtctacaacgacaatctgacgttcactgacacateg
w E N P T L L Q V Y N D N L T F T D T S
ggtgttgttcaacttgacaccgcagaccaatggtacttettegtcatcgagaccgacaac
G vv Q L D T A D Q WY F F Vv I E T D N
gctgtgecacacccaatccatettecacggecacgacttettegtectggetgegggeace
AV P H P I H L H G H D F ¥ V L A A G T
ggctcttacagttcagacgttactctgactcectggataaccctececcgecgegacacgget
¢G s ¥y s s bp v TL TL DN P P R R D T A
atgcttgactcctcectggctacttggtectggetttegagaccgacaacccaggtgegtgyg
M L D $ $ G Y L v L A F E T D N P G A W
ttgatgcactgccacatcggctggcacaccagecgagggcetttgeccttcagatettggag
L M H ¢C H I G W H T $ E G F A L Q I L E
cgctacaccgagatccaggatagectgatecgactacgacgtectcaatgacacctgeteg
R vy T E I Q D s L I DY D V L N D T C 8
acttggtctacttactccgaggcaaactcegatcgaggaggaggactetggtgtgtaa
T w §$ T Y 8§ E A N § I E E E D S G V -

SEQ ID NO : 57

LENGTH : 578

TYPE ¢ PRT

ORGANISM : M. phaseolina

MRASYLSAAAFLGLSAAAPQAASTSSSSASANASSTSSAATSTCTGNTADDRTVWCDYDISTDYYND
GPDTGVTREYYFVVSDVIVSPDGISRSAMAVNGSIPGPTIFADWGDTVKVIVYNDLTTSGNGSSIHW
HGIRQNYTNQNDGVVSITQCPIAVGETYTYEWKATQYGSSWYHSHIGLQAWEGVFGGIIINGPATAN
YDEDLGIMFLNDWDHSTVDELYDSAQSSGPPTLDTGLINGTNIYNDSGTVIGSRWEASLTEGTSYRL
RLVNAAVDSHFKFSIDNHTLQVIAMDLVPIEPYETTVLDIGMGQRYDVIVTADQASVASDFWLRAIP
QTACSDNDNADDIKGIIHYGSSTGTPETTAYDYTDACVDEDSSDLVPYVSKTATSGTSLAEAVSVGY
NSDNLFRWYMNETSMEVEWENPTLLQVYNDNLTFTDTSGVVQLDTADQWYFFVIETDNAVPHPIHLH
GHDFFVLAAGTGSYSSDVTLTLDNPPRRDTAMLDSSGYLVLAFETDNPGAWLMHCHIGWHTSEGFAL
QILERYTEIQDSLIDYDVLNDTCSTWSTYSEANSIEEEDSGV*

SEQ ID NO : 58
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LENGTH : 2302 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA
ORGANISM : M. phaseolina

TGCGCCCCTCCCGCGTGCTGGGCACTCTTTTATAAAGGCAGCTCTCCACTCCTGCCCTGTGAATGCT
TGCTCAAGGGCGCTCAGGCATAGGTAAGTAGGGTAAGTATTGAGGCGTCTGGCTTTGCGGCGAATCT
TGGGACGATTTCAGCCATGACTCGCCTTCCGTTCGTCCTCGGGCTCGTGGCTACGGCTTTGGCCAAG
ACGGTCACTGTTGACTGGGACATTGGCTGGGTTTCCAGGGCTCCCGATGGATTCGAGCGGCCTGTCA
TCGCAATCAACGGCCAATGGCCGCTCCCTGTGCTGGAGGCCGACGTCAACGACACCATCATCGCCAC
TGTCCACAATTCTCTTGGCAACGAAACGACCAGCATCCACTGGCACGGCATGTGGCAGAGAGGCACG
CCCGAGCAAGACGGCGGGGCTGGCGTCACGCAGTGTCCGATCCCGCCTGGCGAGACTTTCACGTACG
AGTTCAAAGCATACCCGGCCGGTACTTTCTGGTACCACTCGCATGACATGGGCCAGTATCCCGATGG
CCTGCGCGCACCCATGATCATCCATGACCCCGACTCCGAAACCCAGAAGAGCAGTGATGGTGAAGTC
GTGCTCTATGTGTCCGACTGGTACCACGACCAGATGCCGCCGCTTATCCACAGCTTCCTGACCACCC
CCAATTTCAACGGCGCGATGCCCAACCCGAACTCCAGCTTGATCAACGATCAGCAGTCCACGTCCAT
CAACATCCGTCCCGGCGAGAAGAAATACGTGCGCATCATCAACACGTCCGCCCTCGCCACGTACTAC
CTGCAGTTTGGTGGGTTCCGCTTCAGCCACCCCTCCCCTGCGGAAGTGACTGACGATTTCAGACCAA
CACAACATCACCGTTGTCGCAATTGACGGTGTTGACGGTCCGTACTACCCCTGTCGCTTATGCTGTG
GCTTCGTGCATACCCGTCGGCAGCTTCCCGCCGTTGCATGCCCGAGGCGATACAAGGTTTTAGTGCT
GACCGTAGTCGTGCAGTCGAACCGCAGAGCTGGAAGGCCCTGGAGATCGTCCCCGGCCAGCGGTACG
ACTTCATCATCGAAGGTCTCGAGAACCCCACAAGGAACTACGCATTCATCAACAAGATGGCTGTTCT
CGGTCTGCAGAACGTCAACAGCCTGGTCTACGACGAGTCCTTCGGCGAGCCGGAGTCGTTCAGCCTG
AGCTCTGGCGATCTCGGAAGTGATTTCACCCTGGTGCCTCTAGATCACGAGCCTCTCTTGGAATCCG
TGGACCACACCATCACGATGGAGGTCAATAATTTGAACATTGATGGCGTTGGCTTTCGGTACGGCTG
ATCCCGTGGCCGGGAGAAATCTTGCTCACATGTGCCACAGCATCACTCAAGGCCCGGACCCGTACAT
TTCACCCCGCACGCCTACCCTGTACACAGCCCTCAGCACCGGCTTCAACGCCACCGACCCAGAAATC
TACGGCCAGGTGAACCCCTACGTCGTCAACGCCGGTGAAGTCGTCCGGCTCGTCGTCAACAGCAACG
ATCTCGTCACCGCCAACAACTCTGGCCGCGGGCACCCCATGCATCTGCACGGCCACGTTTTCCAGGT
GGTCGGTCAGTTCTCCGAGCACTGGGACGGCAACACCTCGTCCTTCCCCGCCACGCCCATGAAGCGT
GACACCACCGTCCTATTCGCTGGCGGCAGCCTGGTGCTCCAGTTCCGTGCCGACAACCCCGGTGTTT
GGCTGTGTAAGTATTTTTTTTTCCGATGCCCATGGTGCCTGGACGTGAGCTGATGAGGATGGGCCTT
GCAGTTCACTGCCATATTGAGTGGCACCTAGACGCCGGCATGTCCGCTACAATCATCGAGGCGCCGC
TCGACTTGCAGCGCGAGGGCATCAAGATCCCCCAGCAGCATCTTGAATCGTGCAGAGCCTTGAACTT
GACCACTCAAGGCAATTGCGCCGGCAACACCGCCAACCTGGATGACACTGCCGCCTGCAGGGTCTAC
GACACCGATCCATGGGGGTAGGTCATATCGGAGTTTAATTGAGCTTGAAGGACATGTGCTGACCGTT
GCGTTTAGTGCGCTTATCACGGATGACGGTGGTGGAAATAGTACCCTGAACGGAACCACTTATAAGA
GAATTTAGTGTGTAATCTTAATACGTCTTCACATGTACACAACCTATGCATTGTATTCAAATTCTAC
ATAAGCACTTCGACAGTAGTCTGAGTTGACTGACTAGGCTCGTGGACGGAGGACGCCGTTTCCTCGT
CTTTGCCTGCTAAATTTTCGCGAT

SEQ ID NO : 59

LENGTH : 1665

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1665)

atgactcgecttecgttegtectegggetegtggetacggetttggecaagacggteact
M T R L P F VL G L VvV A T A L A K T Vv T
gttgactgggacattggctgggtttceccagggeteccgatggattegageggectgteate
v D w D I G W V S R A P D G F E R P V I
gcaatcaacggccaatggccgetecctgtgetggaggecgacgtcaacgacaccatcate
A I N G Q W P L P V L E A DV N D T I I
gccactgtccacaattcetettggcaacgaaacgaccagcatcecactggcacggcatgtgg
A T VvV H N §$ L G N E T T S I H W H G M W
cagagaggcacgcccgagcaagacggeggggctggegtcacgecagtgtecgatecegect
Q R G T P E Q D G G A G V T Q C¢C p I P P
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ggcgagactttcacgtacgagttcaaagcatacceggeeggtactttetggtaccacteg
G E T P T Y E F K A Y P A G T F W Y H S
catgacatgggccagtatcccgatggectgegegecacccatgatcatecatgaccecgac
H D M G Q Y P D G L R A P M I I H D P D
tccgaaacccagaagagcagtgatggtgaagtegtgetectatgtgtecgactggtaccac
s B T Q K § 8§ D GG E VvV VvV L Y VvV 8 D W Y H
gaccagatgccgcecgettatccacagettectgaccacceccaatttcaacggegegatg
D Q M Pp P L I H S F L T T P N F N G A M
cccaacccgaactcocagcettgatcaacgatcagecagtecacgtecatcaacatecgtecc
P N P N §$ § L I N D Q Q § T S I N I R P
ggcgagaagaaatacgtgcegcatcatcaacacgtecgeectegecacgtactacetgeag
G E K K ¥ v R I I N T &S A L A T Y Y L Q
tttgaccaacacaacatcaccgttgtcegeaattgacggtgttgacgtegaaccgecagage
F D Q H N I T Vv v A I D G VvV D V E P Q S
tggaaggccctggagategtecceggecageggtacgacttecatcategaaggtctegag
w K A L E I VvV P G Q R Y D F I I E G L E
aaccccacaaggaactacgcattcatcaacaagatggetgttcecteggtcetgcagaacgte
N P T R N Y A F I N K M A V L G L Q N V
aacagcctggtctacgacgagtcectteggegagecggagtegttcagectgagetetgge
N §$ L VvV Y D E S F G E P E S F S L S S G
gatctcggaagtgatttcaccctggtgectectagatcacgagectetettggaateegtg
b L. G §s D FF T L VvV P L D HE P L L E S V
gaccacaccatcacgatggaggtcaataatttgaacattgatggegttggetttegeate
b H T I1I ™M E VvV N N L N I DG V G F R I
actcaaggcccggacccegtacatttecaccecegeacgectacectgtacacageccteage
T Q G p D P Y I §$ P R T P T L Y T A L S
accggcttcaacgccaccgacccagaaatctacggecaggtgaaccectacgtegtecaac
T G F N A T D P E I Y G Q V N P Y V V N
gceggtgaagtegtecggetegtegtcaacagcaacgatetegtcaccgecaacaactet
A G E VvV R L V VN S N D L V T A N N S
ggccgcgggeaccccatgeatectgecacggecacgtttteccaggtggteggtcagttetec
G R G H P M H L HGHV F Q VvV Vv G Q F S
gagcactgggacggcaacacctegtectteccegecacgeccatgaagegtgacaccace
E H W D G N T S S F P A T P M K R D T T
gtcctattegetggeggecagectggtgetecagttecgtgecgacaacceeggtgtttgg
v L F A G G $ L vV L. Q F R A DN P G V W
ctgtttcactgccatattgagtggcacctagacgeeggcatgteegetacaatcategag
L  H ¢C H I E W H L. D A G M S A T I I E
gcgecgetegacttgecagegegagggcatcaagateecccagecageatettgaategtge
A P L DL QU RETGTII K I P QQ H UL E S C
agagccttgaacttgaccactcaaggcaattgegecggecaacaccgecaacctggatgac
R A L N L T T Q G N C A G N T A N L D D
actgccgectgecagggtctacgacaccgatccatggggtgegettatcacggatgacggt
T A A C R V Y DT D P W G A L I T D D G
ggtggaaatagtaccctgaacggaaccacttataagagaatttag
G G N §$ T L NG T T Y K R I -

SEQ ID NO : 60

LENGTH : 554

TYPE : PRT

ORGANISM : M. phaseolina

MTRLPFVLGLVATALAKTVITVDWDIGWVSRAPDGFERPVIAINGQWPLPVLEADVNDTITIATVHNSL
GNETTSIHWHGMWQRGTPEQDGGAGVTQCPIPPGETFTYEFKAYPAGTFWYHSHDMGQYPDGLRAPM
ITHDPDSETQKSSDGEVVLYVSDWYHDQMPPLIHSFLTTPNFNGAMPNPNSSLINDQQSTSINIRPG
EKKYVRIINTSALATYYLQFDQHNITVVAIDGVDVEPQSWKALEIVPGQRYDFIIEGLENPTRNYAF

-63-



10

15

20

25

30

35

40

45

50

55

WO 2014/028773 PCT/US2013/055199

INKMAVLGLONVNSLVYDESFGEPESFSLSSGDLGSDFTLVPLDHEPLLESVDHTITMEVNNLNIDG
VGFRITQGPDPYISPRTPTLYTALSTGFNATDPEIYGQVNPYVVNAGEVVRLVVNSNDLVTANNSGR
GHPMHLHGHVFQVVGQFSEHWDGNTSSFPATPMKRDTTVLFAGGSLVLQFRADNPGVWLFHCHIEWH
LDAGMSATIIEAPLDLQREGIKIPQQHLESCRALNLTTQGNCAGNTANLDDTAACRVYDTDPWGALI
TDDGGGNSTLNGTTYKRI*

SEQ ID NO : 61

LENGTH : 2460 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

CTCCGTATCTACTGCTGACTTCACATCCACAGCATGCAAGGACTCGAGGGCTTCTGATTTAACGAGC
ACTCACTTGGCTTTTGTCTGCGTTTTCTTTTCGTTTTCCTACTATTTCATCTTGATCCATTCGTTCT
CGCCGTCGCTTTCCAGATGTCTTTCGTTTCGAAAATTTTCACAGGCCTCATCGCTTTTACCGCTGGC
TTAGGCCAAGATGAGACTAATGGGTGAGTATGCTGAACCTTGCGCAGGATATCTGAATAATAGTTGT
AGGGTTTCGAAATGGGGCACGTTCGATGCACCGAGGCTCCAGAAGTTTCTGGATCGGGTGAGGTTAT
TCTGAAACATTACTGAGCTCGGCACTGATTGGTCGGCAGGGTCATGGCATTCCCTGGGGCGGTATGA
CTTGTACCAACGCCAACCCGTATACTGAGTAGGACTCGGCCCGTGGTCCACAATCTTCTCTGCGCTG
ACGTTCGGAAAGAGCTCCAGACACAGGACAGACTGTGCGGTATGATTTCACAGTCCAGCGGCATCCG
GTGTCTCCGGACGGCTACAAGAAGAACGTTTTGCTTGTGAACGGGCAATTTCCAGGCCCGCTCATGG
AAGCTAACTGGGGAGACACAATTGAAGGTAGGATGAGAGTAAATACGGGCAGCAACAACTGCTGACA
GATACAGTGACTGTGCACAACAACATAGCCGGACCTGAGGAAGGCACACAAATCCACTGGCACGGCT
TCACGCAGAGAGGGACGCCGTTCATGGATGGTATCCCTTCCGTATCAAGCTGCCCCATTGCGCCCAA
CAATACCTTTGTGTATACCTTCAAGGCAGACCTTTACGGCACTGGCTGGTACCACTCTCATTACTCT
GGGCAATCCACCGGCGGCCTCCTCGGCCCAATCGTCGTCCATGGTCCCAGTGCGCTTGACTATGATA
TTGACCTTGGCCCTGTGTTTTTGAATGACTGGTACCACAAGGACTACTTGCAGCTTATTGACGGTGG
TGAGACTTTCCCGTAGGTCAAAGGGCTCGATAGCTGAAACCTCCAACAGTCGTCGGAACGGACCCCA
GCCTATGGCATCCCAAGGCGGACAACAACATGATAAACGGGAAGATGGACTACGATTGCTCCCTTGT
CACTGACGGCACGCCTTGCGTCTCTAATGCCGGCTTGGCCACGTTCAGCTTCACCAAGGGCGCCACG
CACCGTCTCAGGCTCATAAACGGAGGATCCGCCTCCCTGCAGCACTTCAGTATCGATGGACACGAGA
TGACAGTCATTTCCAATGACTTCGTAGCCGTAGAGCCATACCAGACGAAGACAGTGACTCTTGCAGT
AAGCCGCCCGATTTTTCCAGATATCCCACATTACTAACACCCACCAGGTCGGCCAGCGGACAGACGT
CCTCGTCACGGCCAACGGCGACGCCACCGGCGCCTACTGGATGCGCAGCACCGTCGCGGACGATGAA
TCCTGCAACTGGTCCAACCAGCCCGCCGCGCTCGCCGCAGTCTACTACGACGCGGCAAACCCCACCG
TCAAGCCCAACAGCACCGGCTGGCCCCCCGTCGCCAACCAGCAAGGCAGCTGCGACAACGACCCGCT
TACCCAAACCATCCCCCTCTTCCCCATCCCCGCGGACCCCAGCCCCTCAACGACGCTTGAGCTCGAC
TTCGGCTGGACGCAAAACGCAACCGGACACCAAGTCTGGACGGTCAACGACCGCGGCTTCCGCGGCA
ACTACAACCGCCCCGTGCTGCAGCTCGCCGCGGGCTCGGACACCGCGTCGTCCGCGTACGCGTGGGA
GCCCGAATGGAACGTCTACGACACGGGCCGCAACCGCACCGTCCGCATCGTCATGCACAACAACTCC
TCCATGTACCACGTACGTGAGCCCTTGTCTCCCCCCCCCCCCCCCCTCCCCTCTCGCTAATGGAAAG
ACACATGCAGCCCATGCACCTCCACGGGCACAACGCGCAGATCCTCGCCGCGGGCGCCAALCGGLCLCCC
TGGGACGGCCGCACCGTCGCGCGCCCCGCCAACCCGGCCCGCCGCGACGTCTACCAGCTCCCGCCGA
ACGGGCACCTGGTGATCCAGTACGCGCAGGACAACCCGGGCGTGTGGCCGCTGCACTGCCACATCGC
GTGGCACGCGAGCGCGGGCATGTTTGCGAGCGTGCTGGAGCGGGCGGGGGACATTGTGGGGAGCAGC
GGGGCCGGCGGGTGGAGGGAGGAGATGGCGGGCGEGTGTGTGCCGGGTGGGAGGCGTACACGCGGATGA
ACGTGGTGGAGCAGGTGGACAGTGGGGTGTGAGTTGGGAGCAAGGAGGGGGGTTTGAGATGCGCGTA
TATGGTAAGCGGTTGGGGTTCTTGTTTGACTCGATTTGCTCTGCAGGCGGTGTCTCTTTTCGACTGT
GGCGCGTGCAATCTCGTTTCGTGCATCCTGGGTGGATAGGGAGCGGCG

SEQ ID NO : 62

LENGTH : 1803

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1D)...... (1803)

atgtctttegtttcgaaaattttcacaggectcategettttacegetggettaggecaa

-64-



10

15

20

25

30

35

40

45

50

55

WO 2014/028773 PCT/US2013/055199

M § P V $§$ K I P T G L I A F T A G L G Q
gatgagactaatggggtttcgaaatggggcacgttcecgatgcaccgaggcetcecagaagttt
D E T N G V §8 K W G T F D A P R L Q K F
ctggatcggggtcatggcattecctggggeggtatgacttgtaccaacgecaaccegtat
L D R G H GTI P W G G M T C TN AN P Y
actgaagctccagacacaggacagactgtgeggtatgatttcacagtecageggecateeg
T E A P D T G Q T V R Y D F T V Q R H P
gtgtctccggacggctacaagaagaacgttttgettgtgaacgggecaatttecaggeceg
v §$ P D G Y K K N VL L VN G Q F P G P
ctcatggaagctaactggggagacacaattgaagtgactgtgcacaacaacatagcecgga
L M E A N W G D T I E V T V H N N I A G
cctgaggaaggcacacaaatccactggcacggcettecacgecagagagggacgecgtteatg
P E E G T Q I H W H G F T Q R G T P F M
gatggtatccctteegtatcaagetgecccattgegeccaacaatacetttgtgtatace
D G I p s v s s ¢ p I A P NN T F V Y T
ttcaaggcagacctttacggcactggctggtaccactetecattactetgggecaatecace
F K A DL Y G T G W Y H S H Y S G Q S T
ggcggcectecteggeccaategtegtecatggteccagtgegettgactatgatattgac
G G L LG P I VYV HG P S AL D Y D I D
cttggcectgtgtttttgaatgactggtaccacaaggactacttgcagettattgacggt
L G P V F L ND W Y H KD Y L Q L I D G
gtcgtcggaacggaccccagectatggecatcccaaggeggacaacaacatgataaacggg
v v G T D P §$ L W H P K A DN DNMTI N G
aagatggactacgattgctcecttgtcactgacggcacgecttgegtetetaatgeegge
K Mm» b vy bp ¢ s L v TDG T P C V & N A G
ttggccacgttcagcettcaccaagggegecacgcaccgtetecaggetcataaacggagga
L A T r § ¥ T K G A T H R L R L I N G G
tcecgectecectgecagecacttcagtatecgatggacacgagatgacagtcatttecaatgac
s A §$ L Q H ¥ § I D G H E M T V I S N D
ttcgtagcecgtagagccataccagacgaagacagtgactcttgecagteggecageggaca
F V A V E P Y Q T K T v T L A V G Q R T
gacgtcctegtcacggccaacggegacgecaceggegectactggatgegecagecacegte
D v L v T A N G D A T G A Y W M R S T V
gcggacgatgaatcctgcaactggtcecaaccageccgecgegetegecgecagtetactac
A D D E S C N W S N Q P A A L A A V Y Y
gacgcggcaaaccccaccgtcaageccaacagecacceggetggeccecegtegecaaccag
D A A N P T V K P N S T G W P P V A N Q
caaggcagctgcgacaacgacccgcettacccaaaccateecectettececateceegeg
Q G $s ¢ DN D P L T Q T I P L F P I P A
gaccccageccctcaacgacgettgagetegactteggetggacgcaaaacgcaacegga
pD p S P § T T L E L D F G W T Q N A T G
caccaagtctggacggtcaacgaccgeggctteegeggcaactacaaccgeccegtgetg
H Q vw T V N DR G VF R G N Y N R P V L
cagctecgecogegggceteggacaccgegtegteegegtacgegtgggageccgaatggaac
Q L A A G S DT AS S A Y A W E P E W N
gtctacgacacgggccgcaaccgcaccgtecgecategtcatgecacaacaactectecatg
v Yy b T G R N R T V R I V M H N N S S M
taccaccccatgcacctecacgggcacaacgegcagatoctegecgegggegaecaacgge
Y H P M H L H G H N A Q I L A A G A N G
ccetgggacggecgeacegtogegegecccgecaacceggeccgecgegacgtetacecag
P W D G R T V A R P A N P A R R D V Y Q
cteceecgecgaacgggcacctggtgatccagtacgegcaggacaaccegggegtgtggeeg
L P P N G H L VvV I Q ¥ A Q D N P G V W P
ctgcactgceccacatcgegtggecacgegagegegggeatgtttgegagegtgetggagegg
L H ¢C H I A W H A S A G M F A S V L E R
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gcgggggacattgtggggagcagcggggccggcgggtggagggaggagatggegggegtyg
A G D I VvV 6 8§ §$ G A G G WU R E E M A G V
tgtgccgggtgggaggcegtacacgecggatgaacgtggtggagcaggtggacagtggggtg
c A G W E A Y TR M NV V E Q V D S G V
tga

SEQ ID NO : 63

LENGTH : 600

TYPE : PRT

ORGANISM : M. phaseolina

MSFVSKIFTGLIAFTAGLGQDETNGVSKWGTFDAPRLQKFLDRGHGI PWGGMTCTNANPYTEAPDTG
QTVRYDFTVQRHPVSPDGYKKNVLLVNGQFPGPLMEANWGDTIEVTVHNNIAGPEEGTQIHWHGETQ
RGTPFMDGIPSVSSCPIAPNNTFVYTFKADLYGTGWYHSHYSGQSTGGLLGPIVVHGPSALDYDIDL
GPVFLNDWYHKDYLQLIDGVVGTDPSLWHPKADNNMINGKMDYDCSLVTDGTPCVSNAGLATFSFTK
GATHRLRLINGGSASLQHFSIDGHEMTVISNDFVAVEPYQTKTVTLAVGQRTDVLVTANGDATGAYW
MRSTVADDESCNWSNQPAALAAVYYDAANPTVKPNSTGWPPVANQQGSCDNDPLTQTIPLFPIPADP
SPSTTLELDFGWTQNATGHQVWITVNDRGFRGNYNRPVLQLAAGSDTASSAYAWEPEWNVYDTGRNRT
VRIVMHNNSSMYHPMHLHGHNAQILAAGANGPWDGRTVARPANPARRDVYQLPPNGHLVIQYAQDNP
GVWPLHCHIAWHASAGMFASVLERAGDIVGSSGAGGWREEMAGVCAGWEAYTRMNVVEQVDSGV *

SEQ ID NO : 64

LENGTH : 2285 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

TGAAGCCCTCTCTGACGCAGGTATCTATTTTATTAAACCAGTTTCACCCTCCGGTCGGGTAAGTATT
TGCTCAAACAAACTTGTCCAAGTGTCAGTTAGGTAAGCTAGGAGGCTCACGAATTCAAGAGACTCTC
CAGAGATATCTTCGCCATGATTCGCCTTTCTCTCGTGCTCGGCTTCATGGCCACGACACTGGCCAAG
ACCGTCACTCTTAACTGGGATATTGGGTGGGTTTCTGCGGCTCCAGATGGATTTACACGGCCCGTCA
TTGGCATCAACGGGGAGTGGCCGCCCCCCGTTTTGGAAGCCGACGTCAACGACACTATTATAGTAAT
TACGCGGAACCTCCTGCGTAACGAGACGACGAGCTTGCACTGGCATGGTATGTGGCACTATAACTCG
ACCCACATGGACGGCGGAGCCAGGATTTCACAGTGTGAAATCCCTCCGGGGGGGACATTCACGTACA
AGTTCAAGGCGTACCCGGCCGGCACCTTTTGGTATCATTCTCACGATATGGGCCAATATCCCGACGG
CCTGCGCGCCCCAATGATCATTCACGACCCTAAGGCTGCCGCGGAGCGGGACACTGATAAGGAGTAC
GTACTTACGGTCTCCGACTGGTACCGTGACCAGATGCCGTCACTTATCCACCGCTACTTGACAACTT
CCACTTATAATAGTACTATGCCAAATCCAAACTCGAGCTTGATCAACGATCAGCAGTCTACAACGCT
AAACATCCGCCCCGGGCAGAAGATATATGTTCGGATTATTAACATGTCAGCCCTCGCAACGTACTAT
CTACAGTTCGGTAGGTGTATCCATATGGCCCTGTTACACGGACGAAGCTAACGATTAAGATCAACAC
CACTTGACTGTTATTGCCATTGACGGTGTCGACGGTTGGTAACTCTATTACCTATTCTGCGCTAAGA
TGCATGTCGGCATATGTGCCGTTAGCTGCATGCAAACGCGTTACAAGGTTAAGTGCTAACAACGGGC
AGTCGATCCCCAGACTTGGGAGGCTCTGGAGATTATCCCTGGACAGCGGTACGACGTCATTATCACC
GGCCTAGAGAACCCCGAAAGGAACTATGCATTTATCAACAAGATGGCTACTCTTGGCTTCCAGAACA
ATAACGTCCTTAGTTACGATTCGTCCTGGCCTGTCCCGGAGCCGTTGAACGTGGGCAGCTTCAATCT
TAGAAGCGATTTCAACCTGACCCCGCTTGATGAGGAGCTACTACTGGAGCCCGTGGACCACACCTTC
ACCATGGAGGTCAATAACGTGAACGTCGACGGCGTAGGCTCCCGGTGAGATATTCCCTACCCCCCCG
GCCCCCGGGGCGGGTCCCGAAGTCGGTATGAGGCTTACTCACTCCAATCCGCAGCATCACGCAGGGA
CCGGACCCTTACATCGCCCCGCGTACGCCCACCCTATACACCACCCTGAGCACCGGCTCTAATGCTA
TTAACCCCGCCATATACGGCCAGGCGAACGCTTACGTAGTGGAAGCCGGCGATATTGTCCAGCTTGT
CGTCAATAGTAACGAACCCGTCACTACCAACACTTCCGGTCGTGGGCACCCTATGCACTTGCACGGC
CACACCTTCCAAGTGGTTGGCCAATATGGCAGCCCTTGGGACGGCGATGCCTCTAAATTCCCTGCTG
TTCCTATGAAGCGGGATACCACTGTTCTGTTTACTGGCGGGAGCTTGGTGATCCGGTTCCGCGCGGA
CAATCCTGGAGTTTGGATGTGTACGGCTCCGCTTTGCTCGAAGACCCGCGTTTGAAAGCGTTGACTG
ACCTGTAACTCGCAGTCCATTGCCACAACGAATGGCACCTTGACGCCGGCATGGCTGGAACGATTAT
CGAAGCGCCACTCGAGCTTCAACAAAGCGGTCTGACGATTCCGCCGCAGCACCTCGCGTCGTGCAGG
GCGTTAAACTTAACGACCCGGGGCAATTGTGCCGGTAATACTGCGAACCTAGAGGATACGGCTGCAT
GCAGAGTCTACGACACTGAGCCTTGGGGGTGAGTTACTCCATTATTGTTTTGTTGTTATAACCCTTG

-66-



WO 2014/028773 PCT/US2013/055199

CTGATGACAATACTTCTCTAGTGCACTTATCAAGAGAGATGAGGAAACAGCATATTAAATAGCACGC
TGGCATAGCACCTGTAGATGTAGACTGATTTCTAGTATTTATTACCTGTGTACACTTGAAGAAAATT
GTTGTAAAATGATATGTCCCCATGCAACTGAACATGGCCTACGTGGCGAGAGTTTATCAGGCGCCTT

10

15

20

25

30

35

40

45

50

55

CTGCTCC

SEQ ID NO : 65

LENGTH : 1635

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1635)

atgattcgectttetetegtgeteggettecatggecacgacactggecaagacegteact
M I R L $ L v L G F M A T T L A K T Vv T
cttaactgggatattgggtgggtttctgeggetceccagatggatttacacggecegteatt
L N wW D I G W V 8§ A A P D G F T R P Vv I
ggcatcaacggggagtggccgeccccegttttggaagecgacgtcaacgacactattata
G I N G E W P P P V L E A DV N D T I I
gtaattacgcggaacctcecctgegtaacgagacgacgagcettgcactggcatggtatgtgg
v I T R N L L R N E T T S L H W H G M W
cactataactcgacccacatggacggcggagcecaggatttcacagtgtgaaatececteeg
H vy N §$ T H M D G G A R I S Q C E I P P
ggggggacattcacgtacaagttcaaggcgtacceggecggeaccttttggtatcattet
G G T P T Y K F K A Y P A G T F W Y H S
cacgatatgggccaatatcccgacggectgegegecccaatgatcattcacgaccctaag
H D M G Q Y P D G L R A P M I I H D P K
gctgcecgcggagegggacactgataaggagtacgtacttacggtetecgactggtacegt
A A A E R DT D K E Y V L T V 8 D W Y R
gaccagatgccgtcacttatccacegctacttgacaacttecacttataatagtactatg
b Q M P § L I H R Y L T T 8§ T Y N S T M
ccaaatccaaactcgagcettgatcaacgatcagcagtetacaacgctaaacatecgeece
P N P N § §$ L I N D Q Q § T T L N I R P
gggcagaagatatatgttcggattattaacatgtcageccectegcaacgtactatctacag
G Q K I Y VvV R I I N M §S A L A T Y Y L Q
ttcgatcaacaccacttgactgttattgecattgacggtgtegacgtegatecccagact
F D Q H H L T v I A I D G V D VvV D P Q T
tgggaggctctggagattatcectggacageggtacgacgtcattatcaccggectagag
W E A L E I I P G Q R Y D Vv I I T G L E
aaccccgaaaggaactatgcatttatcaacaagatggctactcettggettcecagaacaat
N P E R N Y A F I N K M A T L G F Q N N
aacgtccttagttacgattegtectggectgteccggagecgttgaacgtgggeagette
N VvV L §$ ¥Y D S S W P V P E P L NV G S F
aatcttagaagcgatttcaacctgaccccegettgatgaggagetactactggagecegtyg
N L R $ D F N L T P L D EE L L L E P V
gaccacaccttcaccatggaggtcaataacgtgaacgtcgacggegtaggetecegeate
D H T r T M E V NN V NV D G V G S R I
acgcagggaccggacccttacategeccegegtacgeccacectatacaccacectgage
T Q G p D P Y I A P R T P T L Y T T L S
accggctctaatgctattaacccegecatatacggccaggcgaacgettacgtagtggaa
T G §Ss N A I N P A I Y G Q A N A Y V V E
gccggcgatattgtcecagettgtegtcaatagtaacgaaccegtcactaccaacacttec
A G D I V. QL V V. N §$ N E P V T T N T S
ggtcgtgggcaccctatgcacttgecacggecacaccttecaagtggttggecaatatgge
G R G H P M HL HGHTUF Q V V G Q Y G
agcccttgggacggcgatgectctaaattecctgetgttectatgaagegggataccact
s p W D G D A S K F P AV P M KR D T T
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gttctgtttactggegggagettggtgatecggttecgegeggacaatectggagtttygg
v L » T G G S L v I R F R A D N P G V W
atgttccattgccacaacgaatggcaccttgacgecggcatggectggaacgattategaa
M F H C H N BE W H L D A G M A G T I I E
gcgccactcgagcettcaacaaageggtetgacgatteegecgecagecacctegegtegtge
A P L E L Q Q $S$ G L T I P P Q H L A S C
agggcgttaaacttaacgacccggggcaattgtgeccggtaatactgegaacctagaggat
R A L N L T T R G N C A G N T A N L E D
acggctgcatgcagagtctacgacactgagecttggggtgcacttatcaagagagatgag
T A A C RV Y DT E P W G A L I K R D E

gaaacagcatattaa
E T A Y -
SEQ ID NO : 66
LENGTH : 544
TYPE : PRT
ORGANISM : M. phaseolina

MIRLSLVLGFMATTLAKTVTLNWDIGWVSAAPDGFTRPVIGINGEWPPPVLEADVNDTIIVITRNLL
RNETTSLHWHGMWHYNSTHMDGGARISQCEIPPGGTFTYKFKAYPAGTFWYHSHDMGQYPDGLRAPM
ITHDPKAAAERDTDKEYVLTVSDWYRDQMPSLIHRYLTTSTYNSTMPNPNSSLINDQQSTTLNIRPG
QKIYVRIINMSALATYYLQFDQHHLTVIAIDGVDVDPQTWEALEITIPGQRYDVIITGLENPERNYAF
INKMATLGFQNNNVLSYDSSWPVPEPLNVGSFNLRSDFNLTPLDEELLLEPVDHTFTMEVNNVNVDG
VGSRITQGPDPYIAPRTPTLYTTLSTGSNAINPAIYGQANAYVVEAGDIVQLVVNSNEPVTTNTSGR
GHPMHLHGHTFQVVGQYGSPWDGDASKFPAVPMKRDTTVLFTGGSLVIRFRADNPGVWMFHCHNEWH
LDAGMAGTIIEAPLELQQSGLTIPPQHLASCRALNLTTRGNCAGNTANLEDTAACRVYDTEPWGALTI
KRDEETAY*

SEQ ID NO : 67

LENGTH : 2412 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

GGGAGACGATCTGGAAGTGTTTGTTCAGAATGATTTGGCCGTTGAAACCACCATTCATTGGCACGGT
CGGTATCCATGGTATACTTTTTACGAAGGCTAGTCAGCTGAAGGAGAAGTTCGGCAGGCATCCTTCA
GCAAGGAACACCACACATGGACGGAGTTCCGGGAGTAACACAGGTTGGTTGATGACCTTCTATCGGG
ATGACTAGGGCCTAACTTTTGGCGCAGGAGCCGATCCCACCAGGAGGAAACTTCACGTACCGCTTCT
CGCTCAAAAACGAATACGGCTTCTACTGGTATCACTCGCATTTCCGAGCATACTCGGACGACGCCAT
CCGCGGACCACTAGTCATCCATCCATCCTCACAACGCCCCCGGCCATACGAGACTCTCGCGAGGAAC
CAGACTGAGCTTACTGCTTTGCAAGAAGCTGAACGCGAAGCGGTGCCTATCCTCCTATCTGACTGGT
ACCATCGCGTTTCGGACGACATCTTCAACGAATACCTAACAACAGGCGCGTTCCCCAGTTGCGTGGA
CAGTCTCCTCGCCAATGGATACGGAAGGGTGCGGTGTCTACCGGAATACATTCTGGCAGCCGGAGCT
GGGCTAGGCATGGAGCCTGCACCTGTCAATGCTACCGCGACTAGCATCGGCACAACGCCCATGTCTT
CCATGGCGATGGGTACAAAGTACATGGAGACCAATACCAAGGAGTCGATGCGTATGGAGTCTATGGC
ACTAGACACTACGTCCATGGAGCATCACATGCGACGCATGGATTCCATGTCAGCGGAGGATATGTCC
ATGAATACGATGACTGCTCATTCTACGCCTGCGGCTGCGCCCGACTCAGGCATGCCGATGGGCTCCA
TGTCAATGGCTTCTCTACCCGTATCAGGCATATCGGGCACGTCGGGCCTGTCGGGCATGTCAAATAT
GGCGAGCGGTCCCCTTGGTCCTCGCGGCTGCAGTGCTCCCATGATGTTCAGACCGGGCTACAACATC
AGCTCTCTCCCGCCAGAGACTTGCACAGACACGTCAGCGCCGCTGCTGACTGTCGATGCAAACTATA
CACGAGGCTGGCTTGCATTAAACCTAGTCAACTCCGGTTCAGTAACCAAGCTCAGCGTCTCACTAGA
CGCCCATTCGATGTTTGTCTATGCGGCCGACGGATTCTTTGTGAAACCCCAAGAAGTAGAAGTAAGT
TGCACCTCCCCCTAACTTGTCGTCGGAAGACTTACCGCGTCTAGGTATTACAAATCTCAATCGGGCA
ACGGTACTCAGTAATGATCAAACTTAATCAACGGCCCGGAAACTACACTCTACGGTTTGCGTCGTAT
CCCTACGGCGATATGCAACAGGTTATCGAAGGCCAAGCGACCGTCTCATATAAGGTAAGCAGCAAGC
TTTTCCCCCACTCGGTATAGAACTAACTTCGTTAGGTTGATGCCGCAGAGGACATTATGCCGGTGGA
CTTGACAAACGACCCTACTGCAACGTGGATGCTTGTCAACGGTTCGGCAAAGTCGAACGCTTCTGAA
TTGAAGACGGACATGCTCGCCCCGTTCGAGGCAATTGCGCCGCCATCCCAAGCGGATATAACTTACG
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ACTTCACGATCAGTCAGACAGAGATCGTAACTTGGGTGTTAAACGGATATCCCTATTCGGAACCTTC
GACGCCTATTATCTACGGCAATGCGTCGGAAGCGTGGAACGCAAATACTACAATCCGCATTCCTTCC
AACTCGACCGTAGACATTATAATGCGGATTGCCAACGACTCAATGGATACGGCAAGTTGCAGTCCAG
GCCGCCGTCAAAACGCCTGCATAAGCTAACCCGATAATGCCGTAGATGGGTCATCCTATGCACCTTC
ACGGCCACCGGTTCTTCGCCCTCGGCTCTGGATCGGGCTCCTTCCCATATCAGAACGCCGTCGACGC
GCCTCCATCCCTCATTAACCTCGAAAACCCTCCGTACCGGGACACAACCGATTTACCACCTTCAGGC
TGGGCAGTCATTCGCTATGTAGCCAACAATCCAGGCGCATGGATGTTTCACTGCCACATCCAGTGGC
ACCTCGTGAGCGGCATGGCATTGGTGTTTGTCGAAGGAGAAGAGCAGCTGCCTGGTTTGGTGGGTGC
GGCTGCGAACGGAACAAGCAATGCGAATAGCGCGTCACCGGCGCGTAGCACTCGAGAGCATGCGGCC
TTTGCCGTTGTTGCTACCCTAAGCACTGTTTTCTTCGCGTATGGCTACTAATGCGCGAAGCGCCATG
TAAGAGCGCGCCTGAGGTAATAAAGGTGGCGACTGCAAAAAGCTCATGTCCCGCGAATGATGGGAGT
TCTTTGGAGATTCTGAATCAAAGACGTCGATATTCTGGGTCCAGTCGGTGCAGAACAGACCCCATGG

SEQ ID NO : 68

LENGTH : 1743

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1743)

atggacggagttccgggagtaacacaggagccgatcccaccaggaggaaacttcecacgtac
M D G VvV P GV T Q E P I P P G G N F T Y
cgcttetegetcaaaaacgaatacggettetactggtatcactegecatttecgageatac
R F S L K N E ¥ G F Y W Y H S H F R A Y
tcggacgacgccatccgeggaccactagtcatccatccatectcacaacgeccccggeca
s D b A I R G P L V I H P 8 S Q R P R P
tacgagactctcgcgaggaaccagactgagcttactgetttgcaagaagetgaacgegaa
Y E T L. A R N Q T E L T A L Q E A E R E
gcggtgectatectectatetgactggtaccategegttteggacgacatcttcaacgaa
AV P I L L §$ D W Y H R V 8 D D I F N E
tacctaacaacaggcgegttecccagttgegtggacagtetectegecaatggatacgga
Yy L. T T G A F P 8§ C V D S L L A N G Y G
agggtgcggtgtctaccggaatacattetggecagecggagetgggetaggeatggagect
R v R ¢C L P E Y I L. A A G A G L G M E P
gcacctgtcaatgetaccgegactagecateggcacaacgeccatgtettecatggegatg
A P V N A T A T S$ I G T T P M 8§ S M A M
ggtacaaagtacatggagaccaataccaaggagtcgatgegtatggagtctatggcacta
¢G T K Y M E T N T K E S M R M E S M A L
gacactacgtccatggagcatcacatgcgacgcatggattccatgtcageggaggatatg
b T T S M E H H M R R M D S M S A E D M
tccatgaatacgatgactgcetcattcectacgectgeggetgegeccgactecaggecatgeeg
s M N T M T A H $§$ T P A A A P D S G M P
atgggctccatgtcaatggettcectcectaccegtatcaggecatategggcacgtegggectyg
M G S M s M A S L PV § G I 8 G T S G L
tcgggecatgtcaaatatggegageggtececttggtectegeggetgecagtgeteccatyg
s G M S N MA S G P L G P R G C S A P M
atgttcagaccgggctacaacatcagcetcetcetecegecagagacttgecacagacacgtca
M F R P G Y NI § S L P P E T C T D T S
gcgecegetgetgactgtegatgcaaactatacacgaggetggettgecattaaacctagte
A P L L T V D A NY TR G WL A L N L V
aactccggttcagtaaccaagctcagegtctcactagacgeccattegatgtttgtetat
N s G $ v T K L §$ vs L DA H S M F V Y
gcggccgacggattcotttgtgaaaccccaagaagtagaagtattacaaatctcaateggg
A A D G F F V K P Q E V E V L Q I S I G
caacggtactcagtaatgatcaaacttaatcaacggcccggaaactacactetacggttt
Q R Y s v M I K L. N Q R P G N Y T L R F
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gcgtegtatecctacggegatatgcaacaggttatcgaaggecaagegacegtetceatat
A S Y P Y G DMUOQOQUV I EG QA ATV S Y
aaggttgatgccgcagaggacattatgcecggtggacttgacaaacgaccctactgcaacy
K vD A A E D I M P V DL T N D P T A T
tggatgcttgtcaacggttcecggcaaagtcgaacgcttetgaattgaagacggacatgetce
W M L vV NG S A K &S N A S E L K T D M L
gcccegttegaggecaattgegecgecateccaageggatataacttacgacttcacgate
A P F E A I A P P S Q A D I T Y D F T I
agtcagacagagatcatgggtcatcctatgcaccttecacggecaccggttettegeccte
s ¢ T g I M G H P M H L H G H R F F A L
ggctctggatcgggcetectteccatatcagaacgecgtegacgegectecateccteatt
G $S 6 $S G S F P Y Q N AV DA P P S L I
aacctcgaaaaccctecegtaccgggacacaaccgatttaccaccttcaggetgggeagte
N L E N P P Y R D T T D L P P S G W A V
attcgctatgtagccaacaatccaggcgcatggatgtttcactgecacatccagtggeac
I R Y Vv A NN P G A WM F HC H I Q W H
ctegtgageggecatggecattggtgtttgtecgaaggagaagagcagetgeetggtttggtg
L v s G6 M AL V F VvV E G E E Q L P G L V
ggtgcggctgcgaacggaacaagcaatgegaatagegegtcaccggegegtagecactega
G A A A NGT S N AN S A &S P A R S T R
gagcatgcggectttgeegttgttgetacectaagecactgttttettegegtatggetac
E H A A F A V V A T L 8§ T V F F A Y G Y
taa

SEQ ID NO : 69

LENGTH : 580

TYPE : PRT

ORGANISM : M. phaseolina

MDGVPGVTQEPIPPGGNFTYRFSLKNEYGFYWYHSHFRAYSDDAIRGPLVIHPSSQRPRPYETLARN
QTELTALQEAEREAVPILLSDWYHRVSDDIFNEYLTTGAFPSCVDSLLANGYGRVRCLPEYILAAGA
GLGMEPAPVNATATSIGTTPMSSMAMGTKYMETNTKESMRMESMALDTTSMEHHMRRMDSMSAEDMS
MNTMTAHSTPAAAPDSGMPMGSMSMASLPVSGISGTSGLSGMSNMASGPLGPRGCSAPMMFRPGYNI
SSLPPETCTDTSAPLLTVDANY TRGWLALNLVNSGSVTKLSVSLDAHSMFVYAADGFFVKPQEVEVL
QISIGQRYSVMIKLNQRPGNYTLRFASYPYGDMQQVIEGQATVSYKVDAAEDIMPVDLTNDPTATWM
LVNGSAKSNASELKTDMLAPFEAIAPPSQADITYDFTISQTEIMGHPMHLHGHRFFALGSGSGSFPY
QNAVDAPPSLINLENPPYRDTTDLPPSGWAVIRYVANNPGAWMFHCHIQWHLVSGMALVEFVEGEEQL
PGLVGAAANGTSNANSASPARSTREHAAFAVVATLSTVFFAYGY *

SEQ ID NO : 70

LENGTH : 2242 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

AGTCCACCCTTTCCTATTTCTTTCCTCACGTCACATTCAGATACCCGGGCTCCTTTCAACTGCCAAA
TTTCCTTTTTCCCGGGACTCATTCCCTCCCCCGACTCTCTTACTCTTCTCTCAATTTCCTACCACCC
ACCGCTCGCTCTCACAATGTCTTTCGTTGCCAGGTCCGTAGTAAGCGGCCTCGCCAGCAGAGCCGCC
TTTACTAATGGATCATGGACCGGTGCCTGGGAGACTCATGGCTCCACCCAAGGTTCCATCTCACCGC
AACTACGCAACGGTACGTACCAGGTTCAGTTGTTTAAATCCCAAATTTGACTGATCTTTGTTGCAGG
CGGCGGGCCTCTTGGTACCTTGGACGCTCCAAACTTGCCTGGCTGTATTGGTTCTCCACCGTGGGGC
AACCATGACTCTCATGACCCTTTCGGCATGCCTGATACTGGCATTACTCGGGAGTATGACTTTACTC
TCACTTATCAAGACATCGCTCCCGATGGCGTCACTAAGAGGGGCGTCGTTGTCAATGGTCAATATCC
CGGGCCCACGATCGAGGCCAACTGGTGCGTACATCACTACATCACGCACATGACATCAGGCTAACAC
TTCGTTCAGGGGCGACTGGATCCAGGTCACGGTCCACAACGGTCTAGGCGAGGACGAAGGTGAGGGT
ACCGCGATGCACTGGCACGGCTTTTTGCAGAAGGAGAGCCAGTGGATGGATGGTGTCCCCGGTGTTC
AACAATGTCCTATTCCTCCCGGAGAGAGCTTCACCTACCGCTTCCGCGCTGAGCAGTATGGCACTTC
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TTGGTACCACAGCCACTACAGCGCGCAGTACTCGGGCGGTGCTGCTGGTCCTCTCATCGTATACGGT
CCGGACAGCCAGAGTTACGACGTTGACCTCGGTCCCGTCATGGTATCTGACTGGTACCACTCGCAAT
ACTACGATATTGTCAAGCAGACCATGCAGGCCGACCCCACGGGCACCACCCCTCCGLCCGLCLGCCTCA
GTCCGACAACAACCTGATCCAGGGCTTTGGCGAATTCGACTGCTCGCTGACGACGAAGCCCTGCATT
CCTGACGCCGGTGTAGCCAAGTTCAAGTTCACTTCCGGCAAGAAGCATCGCCTCAGGCTCATCAACT
CCGGCTCCGAGGCGATGCAGAGGTTCTCTATCGACGGCCACACCATGAAGATCATCGCACACGACTT
CGTCCCGATCGAGCCCTACGAGGTCACGGCCCTGACCCTTGGCGTCGGACAGCGGGCCGACGTGGTT
GTCGAAGCCACGGGCAAGCCCTCGGACGCGTACTGGATGCGCTCAGAGATCGGGCTCAACAAGTGCA
ACGTCTTCAATGCGAACGCCTCCGAGGCCCTCGCCGTCATCCTCTACGAGGATGCAGACCTGCTGGC
CGTGCCCAGCTCCTCCGCCCAGCCCGATGCGGAGCTGACATCGTGCACCAACGACGACATCTCCGTC
GGCCTGCCGCTCCAGCACATCCTGCCCGACCCCAACCCGTCCGTCACGACCGAGCTGCACATCGAGA
ACAAGTACAACGGCACGCACTGGCTCTGGCACTTCGGCGGCCCCAGCTACCGCGCCGACTTCAACGA
CGCCCTCCTCTACCAGCTCCAACAGGGCACGCCCGACTTCGGCCCGCAGTCCAACGTGCACGACTTC
GGCGCCAACAAATCCGTCCGCTTCGTCGTCTACAACCACGTCCCGGCTCAGCATCCCATGCACTTGC
ATGGCCACAACTTCTGGGTCCTCGCCGACGGCGTCGGCACCTGGGACGGCGCCATCGCCAACCLCGCA
GAACCCCCAGCGCCGCGACGTGCACGTCCTTCAGCCCGCCCAGGGCAGCACCCCGTCGTACATGGTC
GTACAGATTGAGCTGGACAACCCGGGCCTGTGGCCGTTCCACTGCCACATCGCGTGGCACGTCTCGG
CGGGGTTGTATTTGAACGTGCTGGAGCGCCCGGACGACATCAAGGCGCTGCAGATTCCGGCCGCGGT
TGGTGATCAGTGCAGGGCGTGGGCGGACTACACGGCAAAGAATACGGTGGATCAGATCGACTCGGGG
TTGAAGAAGGAGTAGAAGGCGTGATAGTTTGCTATTGTTCTTTCTCTCTCTCTCTTTTTTTTTTTTT
TTTTACACCTTCCCTTCTTGATACCAGCATGTTTTTGGGCGTTATTTACGGTCCTTCTGCGCATTTC
CAAGGCGTTATGTCTTTCCCTTGCGGATAAG

SEQ ID NO : 71

LENGTH : 1836

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1836)

atgtctttcegttgccaggtcecgtagtaageggectegecagcagagecgectttactaat
M §S F V A R S V V S G L A S R A A F T N
ggatcatggaccggtgcectgggagactcatggctccacccaaggttccatectcacegeaa
G S wW T G A W E T H G S T Q G S I S P Q
ctacgcaacggcggcgggectettggtaccttggacgeteccaaacttgectggetgtatt
L R NG G GG P L G T L D A P N L P G C I
ggttctccaccgtggggcaaccatgactctcatgaccectttecggecatgectgatactgge
G S p P W GNHUD S HD P F G M P D T G
attactcgggagtatgactttactctcacttatcaagacatcgcteccecgatggegtcact
I T R E Y D F T L T Y Q D I A P D G V T
aagaggggcgtcecgttgtcaatggtcaatatceccgggceccacgatcgaggecaactgggge
K R G Vv vV N G Q Y P G P T I E A N W G
gactggatccaggtcacggtccacaacggtctaggecgaggacgaaggtgagggtaccgeg
b w I Q vT V HNGUL G E D E G E G T A
atgcactggcacggctttttgcagaaggagagccagtggatggatggtgtecceggtgtt
M H W H G F L. Q K E S Q W M D G V P G V
caacaatgtcctattcctececcggagagagettcacctacegettecgegetgagecagtat
Q Q ¢ Pp I P P G E S F T Y R F R A E Q Y
ggcacttcttggtaccacagccactacagegegcagtactegggeggtgetgetggtect
G T S W Y H S H'Y S A Q Y S G G A A G P
ctcatcgtatacggtccggacagccagagttacgacgttgaccteggtececegtecatggta
L T vy GP DS Q S Y DV DL G P V MV
tctgactggtaccactcgcaatactacgatattgtcaagcagaccatgcaggeecgaccecce
S b wyY H S Q Yy Yy DI VvV K Q T M Q A D P
acgggcaccaccccteegecgecgectcagtecgacaacaacctgatccagggetttgge
T 6 T T Pp P P P P Q S D NNIL I Q G F G
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gaattcgactgcetegetgacgacgaagecctgeattectgacgecggtgtagecaagtte
E F D C S L T T K P C I P D A G V A K F
aagttcacttccggcaagaagcatcgectcaggetcatcaacteeggetecgaggegatyg
K F T §$ G K K H R L R L I N S G S E A M
cagaggttctctatcgacggccacaccatgaagatcatecgecacacgacttegtecocgatce
Q R ¥F § I D G H T M K I I A H D F V P I
gagccctacgaggtcacggecctgaccecttggegtecggacagegggecgacgtggttgte
E Pp Y E V T A L T L G V G Q R A D V V V
gaagccacgggcaagcccteggacgegtactggatgegetcagagatecgggetcaacaag
E A T G K P $ D A Y WMUR S E I G L N K
tgcaacgtcttcaatgegaacgectecgaggecctegeacgtecatectetacgaggatgea
¢c N V F N A N A S E A L A V I L Y E D A
gacctgetggeegtgeccagetectecgeccageccgatgeggagetgacategtgeace
Db L L. AV P S§ S S A Q P D A E L T S C T
aacgacgacatctcegteggectgecegetecagecacatectgeccgaceccaaccegtec
N D DI §$ VG L P L Q H I L P D P N P S
gtcacgaccgagctgcacatcgagaacaagtacaacggcacgcactggcetcetggeactte
v T T BE L H I E N K Y N G T H W L W H F
ggcggccccagcetaccgegecgacttcaacgacgeoctectetaccagetccaacaggge
G G P S Y R A DUVF ND AL L Y Q L Q Q G
acgcccgactteggeccgecagtccaacgtgecacgacttecggegecaacaaatecegtecge
T p D F G P Q §S N V H D F G A N K S V R
ttcgtegtctacaaccacgteccggetcageateccatgecacttgecatggecacaacttce
F V V Y N H V P A Q H P M H L H G H N F
tgggtcctegecgacggegtcggecacctgggacggegecatcgecaaccegeagaacccc
w v L A D GV G T WD G A I A N P Q N P
cagcgecgegacgtgcacgtecttcagececgeccagggcagecacecegtegtacatggte
Q R R DV HV L Q P A QG S T P S Y M V
gtacagattgagctggacaaccegggectgtggeegttecactgecacategegtggeac
v Q I BE L D N P G L W P F H C H I A W H
gtctceggeggggttgtatttgaacgtgetggagegeccggacgacatcaaggegetgeag
v §$ A G L Y L N V L E R P DD I K A L Q
attcecggecgeggttggtgatcagtgcagggegtgggeggactacacggcaaagaatacyg
I P A AV G D Q C R A W A DY T A K N T
gtggatcagatcgactcggggttgaagaaggagtag
v D @ I D 8 G L K K E -

SEQ ID NO : 72

LENGTH : 611

TYPE : PRT

ORGANISM : M. phaseolina

MSFVARSVVSGLASRAAFTNGSWTGAWETHGSTQGSISPQLRNGGGPLGTLDAPNLPGCIGSPPWGN
HDSHDPFGMPDTGITREYDFTLTYQDIAPDGVTKRGVVVNGQYPGPTIEANWGDWIQVTVHNGLGED
EGEGTAMHWHGFLQKESQWMDGVPGVQQCPIPPGESFTYRFRAEQYGTSWYHSHYSAQYSGGAAGPL
IVYGPDSQSYDVDLGPVMVSDWYHSQYYDIVKQTMQADPTGTTPPPPPQSDNNLIQGFGEFDCSLTT
KPCIPDAGVAKFKFTSGKKHRLRLINSGSEAMQRFSIDGHTMKI IAHDFVPIEPYEVTALTLGVGQR
ADVVVEATGKPSDAYWMRSEIGLNKCNVFNANASEALAVILYEDADLLAVPSSSAQPDAELTSCTND
DISVGLPLQHILPDPNPSVITELHIENKYNGTHWLWHFGGPSYRADFNDALLYQLQQGTPDFGPQSN
VHDFGANKSVRFVVYNHVPAQHPMHLHGHNFWVLADGVGTWDGAIANPONPQRRDVHVLQPAQGSTP
SYMVVQIELDNPGLWPFHCHIAWHVSAGLYLNVLERPDDIKALQIPAAVGDQCRAWADYTAKNTVDQ
IDSGLKKE*

SEQ ID NO : 73
LENGTH : 1048 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA
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ORGANISM : M. phaseolina
GGACCGTTGCGGCGTTACTGATCTTCGGGTGAACGTCTCTCTTCGTACCAGGAAGCCGCCAACGCCG
AAGAAAGGGAGAAATACGTGTGGCTCAACTTTATCCACCCTGGCGCCCATCATGAGCTGCGGATCTC
CGTTGACGAGCACGACATGTGGATTGCGGCCGCAGATGGAGACTTCGTAAAACCaAAGAAAGTCCAA
GTAAGTTTCCACGTCTCGGTTTCGAGCACGCGCTGACAATCTCAAGGCCATCAATGTCAACATGGGC
GAGAGGATAAGCGTCCTTATTCCTCTTACCCAAAGTCCTGGAGAGTACGCCATCCGCATGGTCTCTC
TCGCGGAAGAGCAGCTCATCTGGGGCTTGGGAATTCTCCGGTACCCCGGTGTTCAAGAGAGACGAGA
TGAGAATGGCATAATGATCCTGCCAGAAAGCCAGCCACACATTGATGTTCAGGATAACCTGTTGACT
GACGGAATTGTGATGGACGAAATGACCGACCTGATCCCGTTTCCCGCGCGCCGTCCTCCAGCCAAGG
CCGACCACACCTTTCGCTTCGCCATCAAGCGGCCGAATCCAAGCACGTGGATTTTGGCATCGGAGCC
GCATCAAGGATTCAGACAACAGCTTCCGCCGGTGCTTTGGAACAAGGATTCCCGTGGCCCTACGACG
TTCGGCGGAATGAAGAACGGCTCGGTTGTGGACATCATTTATGAAAACGGAGCATTTGGGATGCATC
CGTTTCACCAGTGGATGAACGAATCGCATCACAGTATGGCAACTGCTGACATTTCATGCACAACCAC
AAAGCGTTCATCATCGGCATGGGGGATGGGTTCTTCCGGTGGCCAGACGTTGCCTCGGCCCTCAAGG
AGGCCCCTGAAAACTTTAACATGGTGAACCCTCCTCTCCGTGACGGAGCACGGCTGGCAAAGGGAGA
AGGATCGTGGACTGTAATCCGCTACCAGATCACCTCTCCCGCAATGTCCATGTTACACTGTAAGCAG
CTCTCTGCAAAGTGCCTGACGGTGTAAGCACTGACGACCTCTC

SEQ ID NO : 74

LENGTH : 702

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (702)

atgtggattgcggccgcagatggagacttcgtaaaaccaaagaaagtccaagccatcaat
M wW I A A A D G D VF V K P K K V Q A I N
gtcaacatgggcgagaggataagcgtcocttattoctettacccaaagtectggagagtac
vV N M G E R I 8§ v L I P L T Q S P G E Y
gccatccgeatggtetetetegeggaagagcagetecatetggggettgggaattetecgg
A I R MV §$ L A E E Q L I W G L G I L R
taccceggtgttcaagagagacgagatgagaatggcataatgatcectgecagaaagecag
Yy p G V. Q E R R D EN G I M I L P E S Q
ccacacattgatgttcaggataacctgttgactgacggaattgtgatggacgaaatgacc
p H I DV Q DN L L TDGTI V M D E M T
gacctgatccegtttecegegegeecgtectecagecaaggecgacecacacctttegette
b L I Pp F P A R R P P A K A D H T F R F
gccatcaagcggccgaatccaagcacgtggattttggecatcggagececgeatcaaggatte
A I K R P N P 8§ T W I L A S E P H Q G F
agacaacagcttccgecceggtgetttggaacaaggattecegtggecctacgacgttegge
R Q Q L P P V L W N K D S R G P T T F G
ggaatgaagaacggctceggttgtggacatcatttatgaaaacggagcatttgggatgeat
G M K N G $ vv D I I Y E NG A VF G M H
ccgtttecaccagtggatgaacgaatcgecatcacagtatggcaactgetgacattteatge
P F H Q W M N E S H H §S M A T A D I S C
acaaccacaaagcgttcatcatcggeatgggggatgggttetteeggtggecagacgttyg
T T T K R § § § A W G M G S S G G Q T L
ccteggecctcaaggaggcccctgaaaactttaacatggtga
P R P S R R P L K T L T W -

SEQ ID NO : 75

LENGTH : 233

TYPE ¢ PRT

ORGANISM : M. phaseolina
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MWIAAADGDFVKPKKVQAINVNMGERISVLIPLTQSPGEYAIRMVSLAEEQLIWGLGILRYPGVQER
RDENGIMILPESQPHIDVQDNLLTDGIVMDEMTDLI PFPARRPPAKADHTFRFAIKRPNPSTWILAS
EPHQGFRQQLPPVLWNKDSRGPTTFGGMKNGSVVDIIYENGAFGMHPFHQWMNESHHSMATADISCT
TTKRSSSAWGMGSSGGQTLPRPSRRPLKTLTW*

SEQ ID NO : 76

LENGTH : 2269 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

GCTGCGAGGCATTCGAGAGGATTACCGAGTATTGGAGAGGCCGCGTGAAGGCAGCAGAGCATTAAAT
ACGTGCTTTGGAGCACGCGAATTACTTTCAAGTTGAACAAGATATCACCTGTCTTGCACGACGTTGC
AAGCTCCGCCGCAGCCATGAAGTGTGCAACTCTTTGGAGCTATCTTGCCTCTGTCCTGACCGTCGGC
GCTTCTGCGAGGTATTCCATTCAGCATAGACTTCAAACATTACCTAAATGCTGACAACTCATTTACA
GAAGCTTGACGCGGTCCTTGCCTCAGCACAAGACCAACGGAGGGTCCAATTGGGGAACTTTGGACTG
TCCAAAGTTACCCGATTTTTTGACCTCGAACCCGCTGCCCGGCGGCTTCCCGTGGGGTGACAGAAGC
GGCCTAAGCAACGATCCCTACACTGATGTGCCGAACACCGGGGTGACGAGGTACTACGATTTCAGCG
TCGCACGTGGCTATCTCGCTCCAGATGGCTACAACAAAAGTGGCATCTTCATCAACGGCGAGTTCCC
TGGGCCTGCCATTGAGGCCAATTGGGGCGACATGATTGAAGTACGAGTGCACAACAACATCGTCGGC
CCTGAAGAAGGCACTGCGTTCCACTGGCATGGCATTACTCAGAAGGGCACGCAATGGTTTGACGGCG
TTCCCGGCGTGTCCCAATGCCCCATTGCCCCTGGATCCTCTTTTACCTACCGCTTCCGTGCCGACGT
CTACGGCACTTCTTGGTGGCACTCGCACTTCTCTGCGCAATATACCGCTGGTGCTTTTGGGCCCCTC
ATTATCTACGGCCCCAAGCATGTTCCTTACGATGTTGATGTCGGCCCTGTAATTCTCGGTGATTACT
ACCACCGTGACTACTTTGATGTTCTGGAGGATGCTGCCAGCAACACCACTGACTTCAACATCTACGT
CCCTTGGTCCGACAACAATCTGATCAATGGCAAGAACAACTATAATTGCTCCATGGTAGCTGGAAAC
TCTACGAGCTTCGCCAACGCTACAAGCTCCTCGAACGCCACGTGCTTCTCCAACGCTGGCCTTGCCC
AGTTCCGTTTCGAGCCAGGCAAAGTGCACCGCCTGCGTCTGATGAACGTGGGCGCAGCAGCACTGCT
GCACTTCTCAATCGACGGGCACAAAATGCAAGTCATCGCCCACGACTTCGAACCTGTTGTCCCGTAC
GAGGCAGACGTCATCACGCTGGGCGCCGCCCAACGCACCGACATCCTCGTCACTGCAGATGCCAACC
CCAACGAGACATACTGGATCCGCTCCACCATCTCGCTCAACTGCTCTGTCTCGCACAACACCAACGC
GCTGGCCGTTCTCTCCTACGAAGGCAATGACCACATAGAAGAGCCACGCAGCCGCATTAGCGCCGCC
GCGGCCGCTGCTGACGAGAAGAGCTTCCTCTGCAAGAACGACGACCTGTCCCAGACGGTGCCCTTCT
TCCCCAAGCCCGTCGCCGAGCCCGATGTGACCGAGACGATCGAAGTCGACCTCTTCACCAATGCGAC
CGGCCACCATGTGTGGATCATGAACAACCGCACGCAGCGCACGAACTACAACGAGCCCGTCTTGCTG
CTCGCCAACCAGGGCAACAGCACCTTCCCGGACGAGTGGAACGTTTACGACTTTGGGCGCAACAAGA
CCATCCGCATCGTCCTCAACACCGTCTACCAGTCCGCCCACCCGATGCACTTGCACGGCCACTCTTT
CGTAAGACCCTTCATCCCTTCGCCACGCATGTGTGCCCACTCTGACCTCTTCCTCGCAGCAAGTCCT
CGCCGAAGGCCCCGGCGCCTGGGACGGCACGACCATCACCAACCCATCCAATCCCGCCCGCCGLGAL
ACGCACATGCAGCGCCGGTACGGGCACCTGGTAATCCAGTTCGAGGCCGACAACCCGGGCGCETGGA
GCTACCACTGCCACATCGCCTGGCACGCCAGCATGGGCTACAACATCGAGATCCTCGAGCGCGGLCGA
CGAGCTGGCGGCCGCCGGCGCTATTCCTATGGTCATGCAGCAGACGTGTGATGATTGGAAGGAGTGG
AGCGGCAGGAATGTGGTCAATCAGATCGACGCGGGCATTTAGATTATCGGCGACTTCTATGCCCGAT
GGTATAATGTTTTTACCGAGCGTGGGATGATGTGGGTTTGGGGTCGGAATTTGTAGATATGGGCGGG
GGATTGCCTGCACAAAATAGACCGATGCACATGTTTATAAAGCAAAAACTCTTCCCAT

SEQ ID NO s 77

LENGTH : 1854

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1854)

atgaagtgtgcaactctttggagetatcttgectetgtectgacegteggegettetgeg
M K ¢ A T L W S Y L A S V L T VvV G A S A
agaagcttgacgcggtcocttgectcagcacaagaccaacggagggteccaattggggaact
R § L T R §S L P Q H K T N G G S N W G T
ttggactgtccaaagttacccgattttttgacctegaaccegetgececggeggetteceg
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L bp ¢ p K L P D F L T S N P L P G G F P
tggggtgacagaagcggcctaagcaacgatccectacactgatgtgecgaacaceggggtyg
w G D R S G L §S N D P Y T DV P N T G V
acgaggtactacgatttcagecgtcegcacgtggetatctegetceccagatggetacaacaaa
T R Y Y D F 8§ V A R G Y L A P D G Y N K
agtggcatcttcatcaacggcgagttcocctgggectgecattgaggecaattggggegac
s 6 I # I N G E F P G P A I E A N W G D
atgattgaagtacgagtgcacaacaacatcgtcggccctgaagaaggcactgegttecac
M I E V R V H N N I V G P E E G T A F H
tggcatggcattactcagaagggcacgcaatggtttgacggegtteccggegtgteccaa
W H G I T Q K G T Q W F D G VvV P G V S Q
tgcceccattgecectggatectettttacctacegettecgtgecgacgtectacggeact
c p I AP G S § F T Y R F R A D V Y G T
tcttggtggcactegecacttetetgegecaatatacegetggtgettttgggececteatt
S W W H S H F § A Q Y T A G A ¥ G P L I
atctacggccccaagecatgttecttacgatgttgatgteggecctgtaatteteggtgat
I Y G P K H V P Y DV DV G P VvV I L G D
tactaccaccgtgactactttgatgttctggaggatgetgeccagcaacaccactgactte
Y Y H R DY ¥ D Vv L ED A A S N T T D F
aacatctacgtccocttggtccgacaacaatctgatcaatggcaagaacaactataattge
N I ¥ V P W S D N N L I N G K N N Y N C
tccatggtagctggaaactctacgagettegecaacgetacaagetectegaacgecacyg
s M v A G N S T S F A N A T S S & N A T
tgctteteccaacgetggecttgeccagtteegtttegagecaggcaaagtgeaccgectyg
c F S N A G L A Q F R F E P G K V H R L
cgtetgatgaacgtgggegeagcagcactgetgeacttetcaatcgacgggcacaaaatg
R L. M N vV G A A A L L H F S I D G H K M
caagtcatcgcccacgacttecgaacctgttgteccgtacgaggcagacgtcatcacgetg
Q v I A H D F E P V V P Y E A D V I T L
ggcgccgceccaacgcaccgacatectegtcactgecagatgecaaccccaacgagacatac
G A A Q R TD I L VvV T A D AN PDNE T Y
tggatccgctcocaccatctegetcaactgetetgtetegecacaacaccaacgegetggec
w I R $§$ T I § L N C § VvV S H N T N A L A
gttctctectacgaaggcaatgaccacatagaagagccacgcagecgecattagegeegec
v L $ Y E G N D H I E E P R § R I S A A
gcggcecgcetgetgacgagaagagettectetgcaagaacgacgaccetgteccagacggtyg
A A A A D E K S F L C K N DD L S Q T V
ccettettecccaagecegtegecgageccgatgtgaccgagacgategaagtegacetce
P ¥ ¥F P K P V A E P D VvV T E T I E V D L
ttcaccaatgcgaccggccaccatgtgtggatcatgaacaaccgcacgecagegcacgaac
F T N A T G H H v wWw I M N N R T Q R T N
tacaacgagcccegtettgetgetegecaaccagggcaacagecacctteceggacgagtgg
Yy N E P V L L L AN Q G N S T F P D E W
aacgtttacgactttgggcgcaacaagaccatccgecategtectcaacaccegtetaccag
N VY D F GR N K T I R I V L N T V Y Q
tcecgeccaccegatgcacttgecacggecactetttecaagtectcgecgaaggeceagge
S A H P M H L H G H S F Q VvV L A E G P G
gcctgggacggcacgaccatcaccaacccateccaatccegececgecgegacacgeacatg
A W D G T T I T N P S N P A R R D T H M
cagcgcecggtacgggcacctggtaatccagttegaggecgacaaccegggegaegtggage
Q R R Y G H L V. I Q F E A D N P G A W S
taccactgccacatcgectggecacgccagcatgggetacaacatecgagatectegagege
Y H C H I A W H A S M G Y N I E I L E R
ggcgacgagctggeggecgecggcegetattectatggtcatgecagecagacgtgtgatgat
G D E L A A A G A I P MV M Q Q T C D D
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tggaaggagtggagcggcaggaatgtggtcaatcagatcegacgegggcatttag
WwW K E W S G R N VvV V N Q I D A G I -

SEQ ID NO : 78

LENGTH : 617

TYPE ¢ PRT

ORGANISM : M. phaseolina

MKCATLWSYLASVLTVGASARSLTRSLPQHKTNGGSNWGTLDCPKLPDFLTSNPLPGGFPWGDRSGL
SNDPYTDVPNTGVTRYYDFSVARGYLAPDGYNKSGIFINGEFPGPAIEANWGDMIEVRVHNNIVGPE
EGTAFHWHGITQKGTQWFDGVPGVSQCPIAPGSSFTYRFRADVYGTSWWHSHFSAQYTAGAFGPLIT
YGPKHVPYDVDVGPVILGDYYHRDYFDVLEDAASNTTDFNIYVPWSDNNLINGKNNYNCSMVAGNST
SFANATSSSNATCFSNAGLAQFRFEPGKVHRLRLMNVGAAALLHFSIDGHKMQVIAHDFEPVVPYEA
DVITLGAAQRTDILVTADANPNETYWIRSTISLNCSVSHNTNALAVLSYEGNDHIEEPRSRISAAAA
AADEKSFLCKNDDLSQTVPFFPKPVAEPDVTETIEVDLFTNATGHHVWIMNNRTQRTNYNEPVLLLA
NQGNSTFPDEWNVYDFGRNKTIRIVLNTVYQSAHPMHLHGHSFQVLAEGPGAWDGTTITNPSNPARR
DTHMQRRYGHLVIQFEADNPGAWSYHCHIAWHASMGYNIEILERGDELAAAGAI PMVMQQTCDDWKE
WSGRNVVNQIDAGI *

SEQ ID NO : 79

LENGTH : 2373 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

GACAATCCCTCCGCTAAATCCGACATCCGGTACTCTCGCCTCCCGGATCCCGAGCGGACACACAGCT
TCGCCTGTATACCACTTTCACCGGAGTCGCCTTCCCACCCCCTATAATTCTTTTCCTGTTGAGTCTA
CTCCGCGCGCGGTATCATGATAGATACCAAGAGCACAGGGTCCGGCGCAGACGGCGGTCGTTACGCC
GCCTTAAGGCAAGACGAGTCAGAGCTATACGAGCAGAAAGAACATACGCAGTGTACACAGCCCTCCG
GCGCCGCGTACCTCGGTGGAAATGGCAGAGAAGAAGCCCTGGGATTGATCGACGAAAATGTCGTCGC
TCGAACAAAAAGACGCTGTGGACCCACCCGGCGGTACTCTGTCTTCCTTGAATTTGCCATCCTCGGT
CTGGTACTCATAATCGCTCTACTCGGCGCTCTCGCTTGGTCCAGAGGCTCTCATCATCATACCGACC
CGGTATCTGGCAGTTCACAACCATCGTCCAAGGGTCGCCGCGGAAAGTATGTCCTGGACCCTGCCTG
GGATTTCGCTGCACCGCCGCAGGTCCGCAAATACCACTGGACGATCAGGGACATCGAGCTTCGCCCA
GACGGCGTGAAGCGGCCGCTGATCACCATCAATAACGAGTTCCCGGGGCCGACCATCGAATGCAACC
AGGGGGATACCGTGCGGGTTGAGGTTCATAACGAAGCCGTCAATTCAACTTCCTTTCACTGGCACGG
CATTTACCAGAACGGAACCACGTACATGGATGGCACGGTCGGCATCAGCCAGTGTCCTATCACGTCT
GGGTCTAGCATGACATATGAGTTCAAAGTCGACAGAGAATCCGGCACCTATTGGTATCATGCGCACA
TGGCTATGCAGGGCTCAGATGGTCTTTTTGGTCCTCTGATCGTCCATTCGAAAAATGAGCGGAAGCT
GCAGCAACTCGAATATGCCTCCGATCAAGTCATCATGGTCCACGATTACTACCACGATCTGACCAGC
GCGCTGATACCACACTACTTAGCGCCGGATAACGAGAACACAGAGCCTGTCCCTGACGGAGGTCTCA
TCAACGGAATGAATAAGAGAAATTGCGAGCTCCTCCGTGGTCGAGACTGTGATGCCACTGATGCACA
GCTTGCCACATTCGGCCTCGAACCGAACAAGAACCACCGTCTTCGAATTATCAATACTGGAGCATTT
GCTGAATTCCAGGTGAAGATTGACGAGCACACGTTCGCTGTGACGGAGGTGGATGGGACCGAAGTTG
CTCCCGCCTACTACCACAGGCTCAACATCAATCCCGGACAGCGCTACAGCATCGTAATAAACACCAA
TGTCACGGATCGTGACTCCTTCTGGCTGAGAGCTAAGATGATTGAGGCCTGTTTCGCTGAGGAGAAC
CCAAATCTGGATCCCGAAGTGCGCGCCATTATCCAATATACTCGCAAGGACGAGGATACCCAGCCCA
AGGAACCTTCGAGCAGAGACTGGGACGACATCGTGGACATGCAGTGTCTCGACATGAACGTGACAGA
GCTCCAGCCCGTAGAGAAGGCAACACCTCCACCTGCAGACACCACACTATACCTCCGCTCCAACTTC
GAGATCGGCAACTGGCGTCTGAGCCGCGGCTTCTTCAACAGCTCGTCCTGGCGTCCAACACTCTCAT
CCCCAAGCCTGCACCGCATGATCGACGGCCTCCACAGCCAAAACGCCAGCTTCCTCCCCGACCGAGC
GTACCCCTTCCAGATCAACTCGGCCGGCTTCGACACTGGGCCCGAGCTGGTCTACCAGACCAGCGGC
ATCCGCACCATCGACATCCTCGTTTCCAACTTCGACGACGGCAACCACCCGCTCCACCTGCACGGCT
ACAAGTACTTCGTCCTTGCGTCGGGCCACGGCTACCCGCCCGCCGACCTCTACGCGCATCTCGACAT
CTCGAACCCGCTGCGCCGCGACACCGCCTCGATCGAGGCGTTCGGCTGGATCCTACTGCGTCTCGTC
GCCGACAACCCGGGCGTCTGGGCCTTCCACTGCCACATCGGCTGGCACACCGAGGCCGGCATGCTGA
TGCAGTTCGCCACGCGCGTCGACGTGCTCGCATCCAGCCAAATCCCGGATACGCACCTCGCGCTCTG
CGCGGCCGACGGGCTCGACCGCGGCGCGTCGCCGCCAGACTCGACGTGGTTTGGGGATTTTGGGGAT
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GGTCCCACCTGCGGTACTCATCTTCGAC

SEQ ID NO : 80

LENGTH : 2073

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (2073)

atgatagataccaagagcacagggtccggcegcagacggceggtegttacgecgecttaagg
M I D T K $S$ T G S G A D G G R Y A A L R
caagacgagtcagagctatacgagcagaaagaacatacgcagtgtacacageeccteagge
Q D E S E L Y E Q K E H T Q C T Q P s G
gccegegtaccteggtggaaatggcagagaagaagecctgggattgatcgacgaaaatgte
A A Y L G G N GREEOAULGUL I D E N V
gtcgctcegaacaaaaagacgcetgtggacccacceggeggtactetgtettecttgaattt
vV A R T K R R C G P T RU R Y S V F L E F
gccatecteggtetggtactecataategetetacteggegetetegettggteccagagge
A I L 6 L v L I I A L L G A L A W S R G
tctcatcatcataccgacceggtatctggcagttcacaaccategtecaagggtegecge
S H H H T D P V §$ G § 8§ Q P S S K G R R
ggaaagtatgtcctggaccctgectgggatttegetgcaccgecgecaggtecgcaaatac
G K Yy vL. D P A WDUVF A A P P Q V R K Y
cactggacgatcagggacatcgagcettegeccagacggegtgaageggecgetgatcace
H w T I R D I E L R P D GV K R P L I T
atcaataacgagttcccggggccgaccatcgaatgcaaccagggggatacegtgegggtt
I N N E F P G P T I E C N Q G D T V R V
gaggttcataacgaagccgtcaattcaacttectttecactggcacggecatttaccagaac
E vV H N E A V N 8§ T 8 F H W H G I Y Q N
ggaaccacgtacatggatggcacggteggcatcagecagtgtectatcacgtetgggtet
G T T Yy Mm D G T Vv G I 8 Q ¢ p I T S G S
agcatgacatatgagttcaaagtcgacagagaatccggecacctattggtatcatgegeac
s M T Y E F K V D R E § G T Y W Y H A H
atggctatgcagggctcagatggtetttttggtectetgategteccattegaaaaatgag
M A M Q G $ D G L F G P L I V H S K N E
cggaagctgcagcaactcegaatatgectecgatcaagtcatcatggtecacgattactac
R K L. Q Q L E Y A S D Q v I M V H D Y Y
cacgatctgaccagcgegctgataccacactacttagegecggataacgagaacacagag
H D L T $ A L I P H Y L A P D N E N T E
cctgtecoctgacggaggtctcatcaacggaatgaataagagaaattgegagetecteegt
p v P D G G L I N GMNIKIRNDNUCE L L R
ggtcgagactgtgatgccactgatgcacagettgecacatteggectegaaccgaacaag
G R D C D A TD A Q L A T F G L E P N K
aaccaccgtcttcgaattatcaatactggagecatttgetgaatteccaggtgaagattgac
N H R L R I I N T G A F A E F Q VvV K I D
gagcacacgttcgctgtgacggaggtggatgggaccgaagttgetcccgectactaccac
E H T F A V T E V D G T E V A P A Y Y H
aggctcaacatcaatcccggacagcgctacagcatcgtaataaacaccaatgtcacggat
R L. N I N P G Q R Y & I v I N T N V T D
cgtgactecttetggectgagagectaagatgattgaggectgtttegetgaggagaaccca
R D S F W L R A K M I E A C F A E E N P
aatctggatcccgaagtgegegecattatccaatatactegcaaggacgaggatacccag
N L D P E V R A I I Q Y T R K D E D T Q
cccaaggaaccttcocgagcagagactgggacgacategtggacatgcagtgtetegacatg
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Pp K BE P §$ §$ R D W D D I VvV D M Q C L D M
aacgtgacagagctccagcccgtagagaaggcaacacctecacctgecagacaccacacta
N VvV T E L Q P V E K A T P P P A D T T L
tacctecegetcecaacttegagateggcaactggegtetgageegeggettettecaacage
Yy L. R $S N F E I G N W R L 8§ R G F F N S
tcgtectggegtecaacactetecatecceccaagectgcaccgeatgategacggectecac
s § W R P T L 8§ $ P $ L H R M I D G L H
agccaaaacgccagcetteoctecccgaccgagegtaceecttecagatcaacteggecgge
s @ N A $S$ F L P DR AY P F Q I N S A G
ttcgacactgggceccgagetggtetaccagaccageggcatecgeaccategacatectce
¥F D T G P E L VY Q T 8 G I R T I D I L
gtttccaacttcgacgacggcaaccaccegetecaccetgecacggectacaagtacttegte
v S N ¥ D D G N H P L H L H G Y K Y F V
cttgecgtegggecacggctaccagecegecgacctetacgegeatetegacatetegaac
L A S GH GY P P A DL Y A H L DI S N
ccgetgegecgegacaccgectegatecgaggegtteggetggatectactgegtetegte
P L R R D T A 88 I E A F G W I L L R L V
gccgacaacccgggegtetgggecttecactgecacatcggetggecacaccgaggecgge
A D N P G V WA F HCH I G W HT E A G
atgctgatgcagttcegecacgegegtocgacgtgetegeatecagecaaateccggatacyg
M L. M Q F A T R V DV L A § S Q I p D T
cacctegegetetgegeggecgacgggctegacegeggegegtegeegecagactegacyg
H L AL ¢C A A D GUL DI RGWMA S P P D SsSs T
tggtttggggattttggggatctagatecttga
w F G D F G D L D P -

SEQ ID NO : 81

LENGTH : 690

TYPE : PRT

ORGANISM : M. phaseolina

MIDTKSTGSGADGGRYAALRQDESELYEQKEHTQCTQPSGAAYLGGNGREEALGLIDENVVARTKRR
CGPTRRYSVFLEFAILGLVLIIALLGALAWSRGSHHHTDPVSGSSQPSSKGRRGKYVLDPAWDFAAP
PQVRKYHWTIRDIELRPDGVKRPLITINNEFPGPTIECNQGDTVRVEVHNEAVNSTSFHWHGIYQNG
TTYMDGTVGISQCPITSGSSMTYEFKVDRESGTYWYHAHMAMQGSDGLFGPLIVHSKNERKLQQLEY
ASDQVIMVHDYYHDLTSALIPHYLAPDNENTEPVPDGGLINGMNKRNCELLRGRDCDATDAQLATFEFG
LEPNKNHRLRIINTGAFAEFQVKIDEHTFAVTEVDGTEVAPAYYHRLNINPGQRYSIVINTNVTDRD
SFWLRAKMIEACFAEENPNLDPEVRAIIQYTRKDEDTQPKEPSSRDWDDIVDMQCLDMNVTELQPVE
KATPPPADTTLYLRSNFEIGNWRLSRGFFNSSSWRPTLSSPSLHRMIDGLHSQNASFLPDRAYPFQI
NSAGFDTGPELVYQTSGIRTIDILVSNFDDGNHPLHLHGYKYFVLASGHGYPPADLYAHLDISNPLR
RDTASIEAFGWILLRLVADNPGVWAFHCHIGWHTEAGMLMQFATRVDVLASSQI PDTHLALCAADGL
DRGASPPDSTWFGDFGDLDP*

SEQ ID NO : 82

LENGTH : 2372 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

TATATGTTCCTCCGTCCTCAACGGAAATCCGGCAGTGCGCAAGACGAGCCCCCTTTTCCTTCTGCTT
CGCCTGCTTTTCGTAGTCTCGTCCTCCGCCCTAGACGTCGTCTTCTCAGACAATTTGCTCAAATCCC
CTCTCACCTCGCCGCCATGCGCTTCGCGAGCCTCGCCGTGGCATGGCTCACAACGTGCGTTGTCCAA
TCACTTGCCAACGAGCCCATCCCGTTCGACAGGATCCTCTGGGGTGAGAATGGCCCCGCCGGTAACC
ATATGGTGAAGCGTCAGGCCAGCTCCAGCTCCCCTGCCTCATCCACCACAAGGGCCCCGGATTCCGC
CTGCACAAACGGCCCTTTGACGAGGAGCTGCTGGTCCAATGGCTTTTCCATAGCCACTGACTTTGAC
GCCAAGTGGCCCAATACCGGAAAGACCGTCCATGTAAGCGCGCCTGCAGATATGCATCCGTCCTGCT
GCTGACGTGCAGCCCATAGTATGACCTGACCATCAACAACGCCACCTGCAGCCCCGACGGCGGGLCCC
AGCCGCCCGTGCCTGATGTTCAACAACAAGATCCCTGGGCCTACGCTTTACGCCAATTGGGGCGACA
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TGATCTCCGTTACCATCACCAACAAGATGCCCAACAACGGCACCAGCGTGCACTGGCATGGTCTGCG
TCAGTACAATACAAACACCCAGGATGGCGTCAACGGAATCACGGAATGCCCTCTGGCTCCCGGCGAT
TCCAAGACCTACCTATTCCAGGCTACACAGTTCGGCACGACCTGGTTCCACAGCCATTTCTCTGCGC
AGTATGGCGACGGTGCCGTCGGCCAGCTCATCATCAATGGCCCCGCCTCGGCGAATTACGATTTCGA
TCTCGGCACCTACACTATGACCGACTGGTACTACAGCACTGCGTTCCAGGTCGAAGATCAATTTGAT
GCCGCCCTTCAGAGGAAGGCCCCCGGCCCGCCAGGTGACACCATCCTGGTGAACGGTACGATGAAGT
CTCCGGATGGCTCTGCTGGTAGCTACAGCCAAGTCAAGGGCCTTGTCAAGGGAAAGAAGTACCGCCT
GCGTCTCATCAACACCTCGGTGGACAACAACATCCGCGTCTCGCTGGACAACCACCCATTCACCGTC
GTCACTTCCGACTTCGTCCCGAGCAAGCCTTGGACTACTGACTGGCTTCTCTTAGCCATCGGCCAGC
GCTACGATGTCATCTTCACGGCCAATCAACCCGCGGCCAATTATTGGTTCCGTGCAGAAGTTGCCAC
CGCATGTGCTAGCGCCAACAAGTACCGCGGCCGCGGTATATTCAGCTACGTTGGTGCCGATGGCAGC
GCTCCCCCAGAGACCGCCGTGACTGTTCCAGGTGGCTGTACCGAGCCTCTGCCTGCGCCTTTCGTCG
CAAACCAGGTTCCAAGCCAAGTCTTCCTCGACCAAGTGAAGACCCTTAGCGTCGATGTTTATGCGGC
AAACGTCTCGACCAACCAGAAGAACATTGTCTTCTGGGGCATCAACATGACTGCCATTGACATTGAT
TGGGAGAAGCCGACGCTGGAATACGTCAGGACAAAAAATACCAGCTACCCCCACGTTTACAACTTGA
TCGAGTTGCCCACAGAGAACATTGTAAGCGGAGTTAAGCTTCAACCCCGAGAAATGTTATTAACGAT
CGCAACAGTGGACCTACTGGATCATCCAAGAAACTCCCGGCACTCCCCCAATTCCGCATCCAATTCA
CTTGCACGGTAAGCTGCAGGTCTCAACCTTGCAACCCCGTAGAGATACTGATGGTCGCCTCTGTCCA
GGCCACGACTTCTACATCCTCGGAACCGGCTCTGGTGCCTTCGACCGCAGCACCTCGCCGTCCTCCC
TCAATTTCAATAACCCCACCCGGCGCGACGTCGCACTGGTTCCCGGCGGCGGTTGGTTGGCCATTGC
CTTCCCGACCGACAACCCAGGCGCTTGGCTCATGCACTGCCATATCGTAAGTTTACCTATCTCTCCG
ACTACGATCAATTGTGTATATTCATGCGCACGGCGCTGACACGTGGATTTCCCTCGCCACAGGCTTG
GCACATTAGCGAAGGTCTCGGAGTTCAGTTCCTCGAGGGCAAGGATAAGATCAATCTTCCCGACGCT
GCGTGGGAGACGACCTGCTCGAATTGGGACAAGTACTGGGACACCACTATCTACCCCAAGCAGGATT
CCGGTCTCTGAGGGGTGGCCGGTTTTTTTTCTTCTTTACGGGCCTGAGTTTAAGGGGGGTTTGATGT
TTTGCTGAAAAAAGACCCGTAGTGATTCTTGTATTATACTTTTCGTTTTATTCATATTGATAGGAAG
CAACCTGATCGCACTTCGTAAACCGCA

SEQ ID NO : 83

LENGTH : 1824

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION s (1)...... (1824)

atgcgcttegegagectegeegtggeatggetcacaacgtgegttgtecaatcacttgee
M R F A S L AV A W L T T C YV V Q S L A
aacgagcccatcccgttegacaggatcectetggggtgagaatggeccegecggtaaccat
N E P I P F D R I L W G E N G P A G N H
atggtgaagcgtcaggccagetccageteccctgectcatecaccacaagggecceggat
M vV K R Q A §$ § §$ &§ P A § § T T R A P D
tcegectgcacaaacggecectttgacgaggagetgetggtecaatggettttecatagec
s A ¢C T N G P L T R S8 C W S N G F S8 I A
actgactttgacgccaagtggcccaataccggaaagaccgtecattatgacctgacceate
T D F D A K W P N T G K T V H Y D L T I
aacaacgccacctgcagecccgacggcgggeccagecgeccgtgectgatgttcaacaac
N N A T C S P D GGG P S R P C L M F N N
aagatccctgggcectacgctttacgecaattggggecgacatgatctecgttaccatcace
K I P G P T L Y A N W G D M I s v T I T
aacaagatgcccaacaacggcaccagegtgcactggcatggtctgegtcagtacaataca
N K M P N NG T S V HW HGUL R Q Y N T
aacacccaggatggcgtcaacggaatcacggaatgecctetggeteccggegattecaag
N T Q D G V N G I T E C P L A P G D S K
acctacctattccaggctacacagttoggcacgacctggttecacagecatttetetgeg
T ¥y L F Q A T Q F G T T W F H S H F S A
cagtatggcgacggtgecgteggecagetcatcatcaatggeccegecteggegaattac
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Q Y G D G A V G Q L I I N G P A S A N Y
gatttcgatcteggcacctacactatgaccgactggtactacagecactgegttecaggte
b * DL G T Y T™M T D W Y Y S T A F Q V
gaagatcaatttgatgccgeccttcagaggaaggceccceggeccgecaggtgacaceate
E D Q F D A A L Q R K A P G P P G D T I
ctggtgaacggtacgatgaagtctccggatggectectgetggtagetacagecaagtcaag
L v NG T M K 8§ P D G S8 A G S Y S Q VvV K
ggccttgtcaagggaaagaagtaccgectgegtectcatcaacaccteggtggacaacaac
G L v K 6 K K YR L R L I N T S V D N N
atccgegtcecteogetggacaaccacccattcacegtegtecacttecgacttegteccgage
I R v $ L. Db N H P F T Vv Vv T S§ D F V P S
aagccttggactactgactggettetettagecateggecagegetacgatgteatette
K p W T T D W L L L A I G Q R Y D VvV I F
acggccaatcaacccgeggccaattattggttecgtgecagaagttgecacegeatgtget
T A N Q P A A N Y W F R A E V A T A C A
agcgccaacaagtaccgeggecgeggtatattcagetacgttggtgecgatggecageget
S A N K Y R GR G I F 8 Y V G A D G S A
ccecccagagaccgecgtgactgttecaggtggetgtaccgagectetgectgegecttte
p P E T A V T V P G G ¢ T E P L P A P F
gtcgcaaaccaggttccaagccaagtecttectegaccaagtgaagacccettagegtegat
v A N Q V. P §$ Q V F L D Q VvV K T L S V D
gtttatgcggcaaacgtctcgaccaaccagaagaacattgtettetggggecatcaacatg
v ¥ A A N V § T N Q K N I V F W G I N M
actgccattgacattgattgggagaagccgacgctggaatacgtcaggacaaaaaatace
T A I D I D W E K P T L E Y V R T K N T
agctaccceccacgtttacaacttgatcgagttgeccacagagaacatttggacctactgg
s ' Yy P H VY N L I E L P T E N I W T Y W
atcatccaagaaactcccggcactceccccaatteegeatecaattecacttgecacggecac
I I Q E T P G T P P I P H P I H L H G H
gacttctacatcctecggaaccggetetggtgecttegacegecagecacctegecgtectec
D F ¥ I L G T G 8 G A F DR S T S P S S
ctcaatttcaataaccccacceggcegegacgtegecactggtteceggeggeggttggttg
L N F NN P T R R DV A L V P G G G W L
gccattgectteeccgaccgacaacccaggegettggetecatgecactgecatategettgg
A I A F P T DN P G A WL M H C H I A W
cacattagcgaaggtcteggagttcagttoctecgagggcaaggataagatcaatettece
H I §$ E G L G VvV Q F L E G K D K I N L P
gacgctgegtgggagacgacctgcetegaattgggacaagtactgggacaccactatetac
D A A W E T T C $ N W D K Y W D T T I Y
cccaagcaggattceeggtetetga
P K Q D S G L -

SEQ ID NO : 84

LENGTH : 607

TYPE ¢ PRT

ORGANISM : M. phaseolina

MRFASLAVAWLTTCVVQSLANEPI PFDRILWGENGPAGNHMVKRQASSSSPASSTTRAPDSACTNGP
LTRSCWSNGFSIATDFDAKWPNTGKTVHYDLTINNATCSPDGGPSRPCLMFNNKIPGPTLYANWGDM
ISVTITNKMPNNGTSVHWHGLRQYNTNTQDGVNGITECPLAPGDSKTYLFQATQFGTTWFHSHFSAQ
YGDGAVGQLI INGPASANYDFDLGTYTMTDWYYSTAFQVEDQFDAALQRKAPGPPGDTILVNGTMKS
PDGSAGSYSQVKGLVKGKKYRLRLINTSVDNNIRVSLDNHPFTVVTSDFVPSKPWTTDWLLLAIGQR
YDVIFTANQPAANYWFRAEVATACASANKYRGRGIFSYVGADGSAPPETAVIVPGGCTEPLPAPFVA
NQVPSQVFLDQVKTLSVDVYAANVSTNQKNIVFWGINMTAIDIDWEKPTLEYVRTKNTSYPHVYNLI
ELPTENIWTYWIIQETPGTPPIPHPIHLHGHDFYILGTGSGAFDRSTSPSSLNFNNPTRRDVALVPG
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GGWLAIAFPTDNPGAWLMHCHIAWHI SEGLGVQFLEGKDKINLPDAAWETTCSNWDKYWDTTIYPKQ
DSGL*

SEQ ID NO : 85

LENGTH : 3008 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

GAGAAGAGCTTTTCGAAGCCATGTCAGCAGGATTAGCTCCTGAGACAGCCCTGCCCCAAAGTCCCGT
ATTTCTATGGCCGCAGTTCTCTCTCCTCGCCGAACCAAAGCCTCCTCCAGTACTTTCTTCTCAAACC
TGCTCATACAAGTGCAATGGGGTTCTTCAATGCCTGCTGGGACTTGCTGCTCCACCTCCCTTTCTTT
GCTCCGCGGGGCGGCGGCTTCGAGCGGGATCGCTCGCAGCTTCCGATCTCCTCCGGTCCGAGTGGCG
GCGTAGTCATCCACCCGGAGAATGCTTCCCCTGGCTTCACCTGCTCTTACCCGAGCATGGAAGGGTG
GGAAAGCTGCAACTCACCCGACGACAGGAGCTGCTGGCTTAAAGATGGGAGGGCGAGTCAGCCTTAC
TTCTCTCAATACGATATCCACACAGACTGTAAGTCCTCGATATGGTTGCCCGCATTGCATGCTTTCA
GCTTTACCAGGCCTTCGTGCTAAATTTATGAAGACGAGACCGTCTGGCCTCAGGGTGTAACCAGAGA
AGTAAGTGTGGAAAATCAAAGCCCTGGGGCGCGGGGAACCCGGCCTCTGAGCCTTCATCTATGGCAG
CCCGTACACATCGAGAGACGAAGTATTTATCGCGAAGAGAATGCCCCTGATCTCTTTAAGCACATAC
ATCTGCATGAATATTTCAATTCCCCTTGTCATCAGGGATGATCAAGGGGCCATGCCGTTACCAAAAT
GTCTGGGCAGAGTCCCTTCTTTTCACGCTGCAGCAGATTTGCTTACTCGGTGTTTACTGAACATTTG
CAGTACTGGATCAACCTCAAGGACCAAGTGGTAAGTGCTGCCATTCCCTTGAGTCCGCTGTAGCTGC
TCATACGCCCAGCTTTTCCCCGACGGTTATTCCAAGCCTTATGGCAAAGTAATCAACGACACCTACC
CAGGTCCTTTAATCGAGGCTTGCTGGGGCGATGAAGTAGTTGTTCATGTGACAAACTACCTGCAGAC
GAATGGCACTACGTATTCACACGTCTATATCAGTTGTGCCGCGGTATGAGCTGATGATGGGGCAGTA
TTCACTGGCACGGTGTGAGACAGCAGTTCAGCAACGAAATGGACGGAGTCAACGGTTTGTTCTGCAA
GATCCCACTATTTACCTCCTCGGCTCACGTCATGTAGGTATTACACAGTGTCCTATCGCTTATGGTG
ACACCTTCACCTACCGCTTTCGTGTTACTCAATATGGAACTACGTGTAAGTGTTTCCGACTCCTGAT
CTGGTCTCAGCCATTGACACGGAAGTAGGGTACCATTCACACTACTCGCTCCAATACCCAGATGGCG
TTGCTGGCCCTCTCGTATTTCACGGCCCTACAGCAGCCGATTGGGATGAAGAGTGGGAGACCCCGCT
GATGATCACTGATTGGGTTCACGATTCGGCTTTTGGGGTCTTCTCCCAGGAACTCCTCGCGTCGGAT
CCTGCCAACCGGAACGTCACACCACCCGTGGGGGACAGCATTCTGCTTAACGGACACGGACATTACA
ACTGCAGCCTTTCTCAGGACCAAAACCGCTGCGCGCCGGGATATGGATCTTACTACACGCAAAGATT
CCAAAAGGGTAAAAGGTACTTGATCAGGCTAATTAACTCCTCAGCTGGAGCAGCATTTATCTTCTCC
ATAGACGGACACAAAATGAAGGTCATCTCCACGGATCTCGTTCCCATTGAGCCGTACGAGACAAATG
CAGTGCTCCTCAACATAGGTATATAGCGTTTGGTGCTCGTCCTAGCATGTCTCCCAGACACTAACTT
CCCGCAGGCCAACGCTACAACATCATCGTCGAAGCCAACGCCGAACCCGGCGACTACTGGATCCGTA
CCGAGATACCCGGCGGGCCAGGCGGCTGTGGCAGCGTGCACGACCGGGCCGGTAACGTGACGGGCAT
CCTGCGCTACGACGGACGCAGTACCGCGCTACCGACCTCATCGAAGAATGACTACCCGTCGGACTGC
CACGATGAGCCAGCGGAGCTGCTGCACCCAATCCTGCCGTGGACGGTGGATCCGCACCCGCAGAACG
ACGTACACAACAACACGTACGAGGTCGGCATTTCAGACGCCCAGTTCCACAAGGCCTTCCGCTGGGA
CCTGACCGACACGCCCATGTGGCTCGACTTCTCAAACCCGACCATCCTCAACCTGTACAACACCACC
TGGAACCCGGAGTACGCCGTCATCGACTGTGAGTTGTCCTTCTTACCTCCCGTTCTCCCCAAAAAAC
ACTAGCAACGAGTGGATGAAGACTGACAGGTACGAAAACAGACAACTATGACCGCGGCTTCGTCTAC
CTCGTCATCACGGCCAACCTGACACGGCTGGGCGACAACAAGCGCGAGATCCCCGLCCGGLCACCCCA
TCCACCTGCACGGCCACGACTTCGCCGTCCTCGCCCAGTCCAACTCGACCTATGACGAGCGCTCCGA
CCCGCTCAATTTCACCCTCGCCAACCCGCCGCGCCGCGATGTCGTCTTCCTGCCGAGCAACGGCTAC
GTCGCGCTGGCGTTCAAGCCGGACAATCCCGGCATATGGTTGGTGCATTGCCATATCGCTTGGCATG
CCAGTTCTIGGTGAGTGTTTTTCTTTTTTCTTTTTGGTAACTTTGTTTTCTGTGGCTTTTTTAAAAGT
GTGTGAATGCATGCTGATGATTTTTATACGATGCACAGGCCTGGCACTGCAGATTCTGGAGAGGCAG
CCAGATATCCTGGATTCGATTGGCACGCTCGAGGCGACGAATAAGACGTGTGCTGGATGGGATACGT
ACGAGAGGGCGCATCCGATCGAGCAAGACGACAGCGGTATCTGATTAGACGTACCTCTGCGTCAGAT
CCGACGAGTTGGGAGTGAATGATGCCCTCTGGAAGGATTGTGAAGGATGGGGTGAGCTCTTTCTCCT
GTGCATTTTCTCTCATGTTGAGGAGCTCTGTTCGTAGCTGGAGTACGCTCATTTATTTCC
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SEQ ID NO : 86

LENGTH : 1932

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1932)

atggggttcttcaatgectgetgggacttgetgetecacetecctttetttgeteegegy
M G F F N A C W D L L L H L P F F A P R
ggcggceggettegagegggategetegeagetteegatetecteeggt ccgagtggegge
G GG F E R DI R S Q L P I S S G P S G G
gtagtcatccacccggagaatgetteccctggettecacctgetettacccgagecatggaa
v v I H P E N A §S P G F T C S Y P S M E
gggtgggaaagctgcaactcacccgacgacaggagetgetggettaaagatgggagggeg
G w E $ ¢C N S P D DI R S C WL K D G R A
agtcagccttacttctctcaatacgatatccacacagactacgagaccgtetggecteag
s Q p Y F §$ Q ¥y D I H T D Y E T V W P Q
ggtgtaaccagagaatactggatcaacctcaaggaccaagtgctttteccegacggttat
G v T R E Y W I N L K D Q Vv L F P D G Y
tccaagccttatggcaaagtaatcaacgacacctacccaggtectttaategaggettge
s K p Y G K v I N DT Y P G P L I E A C
tggggcgatgaagtagttgttcatgtgacaaactacctgcagacgaatggcactactatt
w G D E VvV v vV H v T N Y L Q T N G T T I
cactggcacggtgtgagacagcagttcagcaacgaaatggacggagtcaacggtattaca
H W H G V R Q Q F §$ N E M D G V N G I T
cagtgtcctatcgettatggtgacaccttcacctaccgetttegtgttactcaatatgga
Q ¢ p I A Y G D T VFF T Y R F R V T Q Y G
actacgtggtaccattcacactactcegetccaatacccagatggegttgetggecctete
T T W Y H S H Y 8§ L Q Y Pp D G V A G P L
gtatttcacggccectacagecagecgattgggatgaagagtgggagacccecgetgatgate
vV F H G P T A A D W D E E W E T P L M I
actgattgggttcacgattcecggettttggggtetteteccaggaactectegegteggat
T D W v H D $§ A F G V F 8§ Q E L L A S D
cctgccaaccggaacgtcacaccaccegtgggggacagecattetgettaacggacacgga
P A N R N V T P P V. G D S I L L N G H G
cattacaactgcagcctttetcaggaccaaaaccgetgegegecgggatatggatettac
H vy N ¢C $S L $ Q D Q N R C A P G Y G S Y
tacacgcaaagattccaaaagggtaaaaggtacttgatcaggctaattaactcectcaget
Y T Q R F Q K G K R Y L I R L I N S S A
ggagcagcatttatcttcteccatagacggacacaaaatgaaggtcatcteccacggatcete
G A A F I ¥ §$ I D G H K M K V I 8§ T D L
gttcccattgagccgtacgagacaaatgcagtgetoctcaacataggeccaacgetacaac
v p I E P Y E T N A V L L N I G Q R Y N
atcatcgtcgaagccaacgccgaacccggegactactggatecgtaccgagataceegge
I I v E A N A E P GD Y W I R T E I P G
gggccaggeggcetgtggecagegtgecacgacegggecggtaacgtgacgggeatectgege
G p G G C G S V H DR AGNUV T G I L R
tacgacggacgcagtaccgcegctaccgacctcatcgaagaatgactaccegteggactge
Yy b G R § T A L P T S §S K N DY P S D C
cacgatgagccagcggagctgetgecacccaatcctgecgtggacggtggatcegecacceg
H D E P A E L L H P I L P W T VvV D P H P
cagaacgacgtacacaacaacacgtacgaggtcggcatttcagacgeccagttccacaag
Q N D V H NN T Y E V G I 8§ D A Q F H K
gccttecegetgggacctgaccgacacgeccatgtggetegacttetcaaaccegaceate
A F R W D L T D T P M W L D F S N P T I
ctcaacctgtacaacaccacctggaaccecggagtacgecgtcatcgactacaactatgac
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L N L Y N T T W N P E Y A VvV I D Y N Y D
cgeggettegtetacctegtecatcacggecaacctgacacggetgggegacaacaagege
R G F VY L v 1 T A N L T R L G D N K R
gagatcccecgeceggecaccccateccacctgcacggecacgacttegeegtectegeccag
E I P A G H P I H L H G H D F A V L A Q
tccaactcgacctatgacgagegectceccgaccegetcaatttecacectegecaaccegecg
s N §$ T Yy b E R 8 D P L N F T L A N P P
cgecgegatgtegtettectgecgagecaacggetacgtegegetggegttcaageeggac
R R DV Vv ¥F L P S N G Y V A L A F K P D
aatcccggcatatggttggtgecattgecatategettggeatgecagttetggectggea
N P G I W L V H C H I A W H A S S G L A
ctgcagattctggagaggcagecagatatectggattegattggeacgetecgaggegacyg
L Q I L E R Q P D I L D S I G T L E A T
aataagacgtgtgctggatgggatacgtacgagagggcegcatccgatcgagcaagacgac
N K T C A G W D T Y E R A H P I E Q D D

agcggtatctga
s G I -
SEQ ID NO : 87
LENGTH : 643
TYPE ¢ PRT
ORGANISM : M. phaseolina

MGFFNACWDLLLHLPFFAPRGGGFERDRSQLPISSGPSGGVVIHPENASPGFTCSYPSMEGWESCNS
PDDRSCWLKDGRASQPYFSQYDIHTDYETVWPQGVTREYWINLKDQVLFPDGYSKPYGKVINDTYPG
PLIEACWGDEVVVHVTNYLQTNGTTIHWHGVRQQFSNEMDGVNGITQCPIAYGDTFTYRFRVTQYGT
TWYHSHYSLQYPDGVAGPLVFHGPTAADWDEEWETPLMITDWVHDSAFGVFSQELLASDPANRNVTP
PVGDSILLNGHGHYNCSLSQDQNRCAPGYGSYYTQRFQKGKRYLIRLINSSAGAAFIFSIDGHKMKV
ISTDLVPIEPYETNAVLLNIGQRYNIIVEANAEPGDYWIRTEIPGGPGGCGSVHDRAGNVTGILRYD
GRSTALPTSSKNDYPSDCHDEPAELLHPILPWTVDPHPONDVHNNTYEVGISDAQFHKAFRWDLTDT
PMWLDFSNPTILNLYNTTWNPEYAVIDYNYDRGFVYLVITANLTRLGDNKREIPAGHPTHLHGHDFA
VLAQSNSTYDERSDPLNFTLANPPRRDVVFLPSNGYVALAFKPDNPGIWLVHCHIAWHASSGLALQI
LERQPDILDSIGTLEATNKTCAGWDTYERAHPIEQDDSGI *

SEQ ID NO : 88

LENGTH : 2404 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

AAATGCCATGGACAGCTCGCCCGGGATCGATGTCCTTTCTCCCCGAGCCCCCGTCGCCCGTCCAGGA
GAGATAAACCTTCTCATAGGGCCTCATTCCTACTCTCTCCTTCCCTTTTEt CGTTACCCTCCCCGACC
GCGGTCCACCTTCGACATGTGGTGGTTGGCATTGTTCTCATTGCTTGTGGCCGCCACGGCCTGGGCC
AAGGAGCCCTACCTCAAGGTCCACGATGATACCTTTATTCCAGATGCCGTGTTGCGGGTAACAGAGG
AGAGTGCCTCCATTGGTTGCATCGAGAGGACCTCCGCCGTGGTCAACGGCACAGTTCCGGGGCCGAT
TTTGGAATTCCAATCCGGCAGCGTGGTATGGGTTCGTGTTTACAATGATATGGCAGACAAAAACCTC
ACCATGGTAAGCCCCGACGATATGCCTGCGGTGAATCAGACTAGTCAATTAACTTCTCGGTCCACAG
CATTGGCATGGCCTCACCATGGCAGCCGCTCCATTCGCCGACGGTTCCGTTGCAGCCAGCCAGTGGG
CGATCGAGCCGTTCAAATTCTTCGACTACGAGCTCAACCTATTCGACATCAAGCCTGGGACGTATTT
CTACCACTCCCATGTCGGATTCCAGGCAATTACTGCCACGGGTCCCCTGCTCATTACCAAAAAGCCG
GGAGAGGAGCCGCCGTATGAGTACGAGGAGGAACGCATCGTCCTCTTTTCCGACCTTTACAACACGA
CGGACCACGACATTGAAACCGGACTGGTAGCCAGCCCTTTCAAATGGAGCGGTGAGGTCGGAGACGT
CCTCGTCAACGGATATGGCATATCGCAGTACCCGGCCACGAACGACGCCGAGAGTTGCAACCTTGCA
CAGATTCCCGTGUAAGCTGGGAAGACGTACCGTTTGCGTTTCATTGGTGCCACTGCCCTTTCTTTCC
TCTCCGTTGGCTTTGAGAAGCACAATCTTACCATCATCGAGGCGGATGGCCACTACACGGAACCTGC
AGAAATCAGCTTCCTTCAAATCGGCGGCGGCCAACGGTATTCTGCTCTCCTAAAGACATGGACTTGC
GAGGAGCTCGCCGCCAAGACTGCTGGTCGAAACCAGTTCTACATCCAAATCGAGACTCGTGACAGGC
CCAAGAACCTCACCACCTACGCCATTCTGGACTACAGCGACAGCTGCGCCACCAATAGCATCAGCGT
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CGAGGCCACCATCGGCAAGGACTCAACATCGCCCCCTTCCTACGCCCCTCCTTCGCTCAGCAAACCC
GGCAACAACAACAAAAACAACAACAACACCACGCTCTCCCGCAAGACGCCGCCCAAGACCCCALCCGC
TGCACCTCCCGCCCACCGTGCAAGGCTGGCTCGACCATGACCTCCACCCGCTCGAAACCTACACGGA
CTTCCCGACGGCGGACGAGGTCACGCGCACCGTCTACATGGACATCTTCCAGCTAGGGCAGGACGGC
TACGTCAAGTGGGCGCAGAACAACCTGTCGTGGTACGAGCACACGCCCAAGGTTCCCTACCTCGTCG
CGCTCTACACCAACAGCACGCAGTACCTGCCCGACTACGACTATGCCGTCGCATCGGGGACGGGLCCA
CGACGACCGCGTCGGTGCCTGGCCCGCCAAGATGGGCGAGGTGCTCGAGATCATCGTCGTCAACACG
GGCAGCTACAGCGGCGGCATGGACGTGCATCCCATGCACCTGCACGGCGCGCACCCGTTCTATTTGG
GGAGTGGGAAGGGCACGTACAACAGAGAGGAGAACGAGAAGAAGTTGGCGGGGAGGGTGCCGGTCAC
GAGGGATTCGATGATGCTGTATCGGTATGGCGAGAAGGAGGAGCCGCACAAGGATAATAGCTGGATT
GCGCTGAGGATAAGGGTGACGCAGCCGGGGGTGTGGATGTTCCATTGCCATACGCTGGCGCATATGA
TTATGGGTGAGTTTGACCCTTTTt CCCTTTTTTTTTTTTTTTTtCTEtATTGCGCATGTTGGTTTGAT
GAAAACCATGGTGCTGATGTGATTTGGAACAGGTATGCAAACGGTCTGGGTGTTTGGCGATTCGAAG
GATATCCTCACGCTGCCGCTGCCGATGGTGGAAGGTTACTTGGTGCCTGGCGGAGATGTGTTCGGTG
ATGATGATCATGATCCGGTGGTGGTGCACTTCTTTGACCTGGACGACGACGACGACGATGATGATGA
TGCCAATAAGACCGACGGGAACGGCGGGAAGAATGGCCGGTAGATGGGGGGAGGAGAGTTACTTGAT
TCGCAATGGAAGAGGTTACTGCGGAGGGGATTTGTAATGCATGCTACAGTTTTTATGTTATATGCCA
GGTATAACCAGAAGGAAAGCCGGATGATTAATCGTGGAAACAAGAGAAAGAAGCATTTA

SEQ ID NO : 89

LENGTH : 1950

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1950)

atgtggtggttggcattgttctcattgecttgtggcecgecacggectgggecaaggagcce
M W WL A L F S L L V A A T A W A K E P
tacctcaaggtccacgatgatacctttattccagatgecegtgttgegggtaacagaggag
Y L K v H D D T VF I P D A V L R V T E E
agtgcctccattggttgcatcgagaggacctecgeecgtggtcaacggcacagtteegggg
s A s I 6 ¢ I E R T S A V V N G T V P G
ccgattttggaattccaatececggcagegtggtatgggttegtgtttacaatgatatggea
p I L E F Q S G S V V W vV R V Y N D M A
gacaaaaacctcaccatgcattggcatggectcaccatggcagecgectecattegecgac
b K N L T M H WH G L T M A A A P F A D
ggttccgttgcagccagccagtgggecgatcgagecgttcaaattcttecgactacgagetce
G S v A A S Q W A I E P F K F F D Y E L
aacctattcgacatcaagcctgggacgtatttctaccactcccatgtecggattccaggea
N L ¥ D I K P G T Y F Y H S H V G F Q A
attactgccacgggtcccecctgetcattaccaaaaagecgggagaggagecgecgtatgag
I T A T G P L L I T K K P G E E P P Y E
tacgaggaggaacgcatcgtcctcectttteccgacctttacaacacgacggaccacgacatt
Yy E E E R I V L F §$ D L Y N T T D H D I
gaaaccggactggtagccagcecctttcaaatggageggtgaggtcggagacgtectegte
E T G L VvV A $S P F K W S G E V G D V L V
aacggatatggcatatcgcagtacccggccacgaacgacgccgagagttgecaaccttgea
N G Y G I §S Q Y P A T N D A E S C N L A
cagattccecgtggaagetgggaagacgtaccegtttgegtttcattggtgecactgeccett
Q I p V EA G K T Y R L R F I G A T A L
tctttectectecgttggectttgagaagcacaatecttaccatcatecgaggecggatggecac
S F L S V G F E K H N L T I I E A D G H
tacacggaacctgcagaaatcagcttcecttcaaatcggeggeggecaacggtattetget
Yy T E P A E I 8 F L Q I G G G Q R Y S A
ctcctaaagacatggacttgcgaggagctcecgecgceccaagactgetggtecgaaaccagtte
L L. K T w T C E E L A A K T A G R N Q F
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tacatccaaatcgagactcgtgacaggcccaagaacctcaccacctacgecattetggac
Yy I Q I E T R D R P K N L T T Y A I L D
tacagcgacagctgcegccaccaatagcatcagegtegaggecaccateggecaaggactca
y s b s ¢ A T N S I 8§ V E A T I G K D S
acatcgccccecttectacgeccctecttegetcagcaaaccecggcaacaacaacaaaaac
T S p P S Y A P P S L 8§ K P G N N N K N
aacaacaacaccacgctcteccgcaagacgecgeccaagaccecaccgetgeacctecag
N N N T T L S R K T P P K T P P L H L P
ccecaccgtgcaaggetggetegaccatgacctecaccegetegaaacctacacggactte
p T V. Q G W L D H DL H P L E T Y T D F
ccgacggeggacgaggtcacgegecacegtetacatggacatettecagetagggecaggac
p T A D E V T R T V Y M D I F Q L G Q D
ggctacgtcaagtgggcgcagaacaacctgtegtggtacgagcacacgeccaaggttece
G Yy vV X W A Q N N L §S W Y E H T P K V P
tacctegtegegetctacaccaacagecacgcagtacctgeccgactacgactatgeegte
Yy L v AL Y T N S T Q Y L P D Y D Y A V
gcatcggggacgggccacgacgacegegteggtgectggecegecaagatgggegaggtyg
A S G T G H D DR V G A W P A K M G E V
ctcgagatcatcgtegtcaacacgggcagctacageggeggecatggacgtgeateccatg
L E I I v v N T G S Y 8§ GG M D V H P M
cacctgcacggcgegcaccegttetatttggggagtgggaagggcacgtacaacagagag
H L H G A H P F Y L G S G K G T Y N R E
gagaacgagaagaagttggcggggagggtgccggtcacgagggattegatgatgetgtat
E N E K K L. AG RV P V T R D S MMUL Y
cggtatggcgagaaggaggagcecgcacaaggataatagetggattgegetgaggataagg
R ¥ G E K E E P H K D N § W I A L R I R
gtgacgcagcecgggggtgtggatgttecattgecatacgetggegeatatgattatgggt
v T @ p G V W M F H C H T L A H M I M G
atgcaaacggtctgggtgtttggegattcgaaggatatccetcacgetgecgetgecgatyg
M Q T v w V F 6 b $s$S K D I L T L P L P M
gtggaaggttacttggtgcctggeggagatgtgtteggtgatgatgatcatgatceggtyg
v £E G Y L v. P G G DV F G D D D H D P V
gtggtgcacttcectttgacctggacgacgacgacgacgatgatgatgatgccaataagace
v vV H P F D L D D D D D D D D D A N K T

gacgggaacggcgggaagaatggccggtag
D G N G G K N G R -

SEQ ID NO : 90

LENGTH : 649

TYPE : PRT

ORGANISM : M. phaseolina

MWWLALFSLLVAATAWAKEPYLKVHDDTFIPDAVLRVTEESASIGCIERTSAVVNGTVPGPILEFQS
GSVVWVRVYNDMADKNLTMHWHGLTMAAAPFADGSVAASQWAIEPFKFFDYELNLFDIKPGTYFYHS
HVGFQAITATGPLLITKKPGEEPPYEYEEERIVLFSDLYNTTDHDIETGLVASPFKWSGEVGDVLVN
GYGISQYPATNDAESCNLAQIPVEAGKTYRLRFIGATALSFLSVGFEKHNLTIIEADGHYTEPAEIS
FLQIGGGQRYSALLKTWTCEELAAKTAGRNQFYIQIETRDRPKNLTTYAILDYSDSCATNSISVEAT
IGKDSTSPPSYAPPSLSKPGNNNKNNNNTTLSRKTPPKTPPLHLPPTVQGWLDHDLHPLETYTDFPT
ADEVTRTVYMDIFQLGQDGYVKWAQNNLSWYEHTPKVPYLVALYTNSTQYLPDYDYAVASGTGHDDR
VGAWPAKMGEVLEIIVVNTGSYSGGMDVHPMHLHGAHPFYLGSGKGTYNREENEKKLAGRVPVTRDS
MMLYRYGEKEEPHKDNSWIALRIRVTQPGVWMFHCHTLAHMIMGMQTVWVFGDSKDILTLPLPMVEG
YLVPGGDVFGDDDHDPVVVHFFDLDDDDDDDDDANKTDGNGGKNGR *

SEQ ID NO : 91
LENGTH : 2569 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA
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ORGANISM : M. phaseolina
CGCCCGATTCACACCATTCCTCTGACACTCTCCTCCGGAGCTCGCATCAGGGCGCTCTCTCGCCCTC
CTGACCTTCCGTCCGGCGCCGATATCGTCGTGTTCCGTATATGAGGGGTAATCGCGACGGTGCTCCC
GCCCACACTCTCAGCCATGGCCCAGTCTCTGTTCCTCCTGCTTGCTGCTGCCCTGTGCAGCCGCGCT
GCCACAGTCACGTATGACTTTAACGTGACCTGGGTCACCGCCAACCCTGATGCTGCTTTTCGTCGCA
CTACCATTGGCATCAATGGCCAGTGGCCGCTCCCTGCAATCGACGTCACCAAGGGCGACCGCGTTGT
CATCAACGTCAACAACCAGCTGGAAACGGAGAGTACCAGTTTGCATTTCCATGGAATCTACATGAAT
GGCACCAACCACATGGATGGCCCGACTGGCGTGACCCAGTGCGAGATACCGCCCGGGAGCTCATTCA
CATACAATTTTACGGTATAGCACGATCCCACCCCTTGTTTACTTATAGCTAACCGCACGCAGGTCGA
CCAACCGGGAACTTACTGGTGAGTAGCCAGCTGTTGGCGTCAAGACTGGGAAAGCTGACGTAGCTTC
AGGTATCATTCTCACAACCGCGGCCAGTATCCCGATGGATTGCGAGGGCCTTTTATTGTCAGAGACC
CCGACAATCCGTTCAAGGATGACTATGATGAGGAAGTCGTCCTGACATTCTCCGACTGGTACCACGA
CCGGATCCCCACCCTCATGAAGAGTTTCATTAGTGTCACAAACCCCACCGGCGCGGAGCCTGTCCCG
AACGCGGCACTGATGAATGACACTCAGAACCTCACCTTCCAGATGACTCCCGGGCGGAGATACATGT
TCCGACTAATAAACATTGGTGCATTTGCTGCTCAATACGTCTGGTTCGAAGGCCATACCATGCGTAT
CGTAGAAGTCGACGGCGTGTACACCGAAGCCGCAGATGCAGAGCGAATTTACATGACTGCCGCTCAA
CGCTACAGCGTAATCATCACCGCAAAGAACGAATCTACCTCAAACTTCGCCTTTGTTGGAAGCATGG
ATCAGGTCAGCTATCCTTTTACTGGGCCGACATTTTCCTTCTTCTAACATAATGCAGGATCTCTTTG
ATACTATTCCAGCAGGCCTTAATAATAACGTGACCGGGTGGCTTGTCTACAATCAACAGAACGGCTT
GTTGCCACCTTTAGCTATCGGGGACTACGATCCGTTCGATGACTTCACACTTGTGCCTCAAGATGGT
ATGGAGCTCTACGATCACGTCGATCATTCCATCACCCTCGATATGAAGATGGACAATCTCGGGGACG
GAGCAAATTAGTATGTTGACTGTAGTTGACAACGGCCAAATGCCATGACTGACGAGCGCAGTGCCTT
TTTCAACGACGTGACCTACGTCGAGCCCAAGGTGCCGACTCTGTACACGGTGTTGTCTACTGGCAAT
AATGCCACAGACTCGAGAATCTACGGTAGCAACACCAACAGCTTCATATTGGCTAAGGACGAAGTCG
TCGAGATCATCCTCAACAACAATGATCCGGGAAAGCACCCTTTCCATCTGCATGGGCACGCATTCCA
AGCAATCGTTCGCTCCGAAGAAGAAGCCGGCGCGTACGTGGCAAACGAAACCTTCCCCCAGACGCCA
ATGCGCCGCGATACAATTCTTGTCCGGCCCAATGGCAATATAGTACTGAGATTCAAGGCTGACAATC
CTGGTGTCTGGCTGTTCCATTGTCATATTGAATGGTATGCTCCTTGGTATCTTTTATCCTAGCTCTA
CTGACCTCTTACTGTTAGGCATGTTGCGTCGGGCCTTATTGCCACCATGATAGAGGCACCGCTTGAC
CTGCAATCTTCTCTCGGCAACAGCATTCCTGCTGATCACTGGCGAGCTTGTGCCGCCGCCGGCACAC
CTACTGCAGGCAACGCAGCAGGCAACACGATTGATTATCTTGACCTGACTGGTGAAAACAAGAGCCC
CGGCCCGCTTCCCTCTGGCTTTGAAGCGAAAGGCATTGTCGCGCTTGTCTTCAGTTGTATTGCTGCT
GTCTTGGGCATGGCAGCCATCGTATGGTACGGGATGGCGCCTCTGACAGATGGAACTGGTCAGCAAC
AACACGTTGTGGATCAACAGCCGCAAGGACGCTCCGCACAAGTTGGCGTCATGCCCCTAGCGGTCGC
GGCAAAACGTGAGCAAAGGATGGCCAGCCGGACTGATTTGGAGGCAGAGATGCGGCAAGAAAAGAGC
GGAGAAATTACCATGGTGGAGCAGAGGAGGAGCAGCCGTGGGTCATCGAACATGCTGGATGTCAGGA
GGAGTAGCCGCGGTTCGTCTAACATGCTAGAGACCAGAAGAAGCAGTCGTGGCAGTGAGCAGATGCT
GTCATGAGGACCAACATCATGGTAGCAAGGTAAGTGGAAATCGGCTGTGAAGAAATACAGGGTCAGT
TGTGAGAGGGAAAGCTATCACGAATGGCTGAAGAGCTTTGGGCCTTGTTACGATGTAATGTTGTCCG
GAAATGTTGTGGTAATTATTGTA

SEQ ID NO : 92

LENGTH : 2016

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (2016)

atggcccagtctetgttectectgettgetgetgecctgtgeageecgegetgecacagte
M A Q $ L ¥F L L L AA AL CS R A ATV
acgtatgactttaacgtgacctgggtcaccgccaaccctgatgetgettttegtegeact
T ¥ D F N V T W VvV T A N P D A A F R R T
accattggcatcaatggccagtggecgeteccectgecaatcgacgtcaccaagggegaccge
T I G I N G Q W p L P A I DV T K G D R
gttgtcatcaacgtcaacaaccagctggaaacggagagtaccagtttgecatttecatgga
v v I N V N N Q L E T E & T S L H F H G
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atctacatgaatggcaccaaccacatggatggcccgactggegtgacccagtgegagata
I Y M N G T N H M D G P T G V T Q C E I
ccgeccgggagcetcattcacatacaattttacggtegaccaaccgggaacttactggtat
p P G §$S §$ ¥ T Y N F T V D Q P G T Y W Y
cattctcacaaccgeggcecagtatcccecgatggattgegagggecttttattgtcagagac
H S H N R G Q ¥ P D GGL R G P F I V R D
cccgacaatccegttcaaggatgactatgatgaggaagtcegtectgacattetecgactgg
Pp D N P F K D DY D E E V VvV L T F S D W
taccacgaccggatccccaccctcatgaagagtttecattagtgtcacaaaccccaccgge
Y H D R I P T L M K S F I 8§ V T N P T G
gcggagcectgteccgaacgeggeactgatgaatgacactcagaacctecaccttecagatg
A E P V P N A A L M N DT Q N L T F Q M
actcccgggeggagatacatgttcecgactaataaacattggtgeatttgetgetcaatac
T p G R R Y M F R L I N I G A F A A Q Y
gtctggttcgaaggccataccatgegtategtagaagtecgacggegtgtacaccgaagec
vV W P E G H T M R I VvV E VvV D G V Y T E A
gcagatgcagagcgaatttacatgactgeccgectcaacgetacagegtaatcatcacegea
A D A E R I Y M T A A Q R Y S V I I T A
aagaacgaatctacctcaaacttcegectttgttggaagcatggatcaggatctetttgat
K N E § T § N F A F V G S M D Q D L F D
actattccagcaggccttaataataacgtgaccgggtggettgtctacaatcaacagaac
T I P A G L N NNV T G W L V Y N Q Q N
ggcttgttgccacctttagetateggggactacgatcegttegatgacttcacacttgtyg
G L L p P L A I G DY D P ¥ DD VF T L V
cctcaagatggtatggagctctacgatcacgtegatcattcecatcacectegatatgaag
Pp Q Db G M E L Y D H V D H S I T L D M K
atggacaatctcggggacggagcaaattatgectttttcaacgacgtgacctacgtegag
M D N L G D G A NY A F F N D V T Y V E
cccaaggtgccgactetgtacacggtgttgtctactggcaataatgecacagactegaga
P K v Pp T L Y T VvV L § T G N N A T D S R
atctacggtagcaacaccaacagcttcatattggctaaggacgaagtegtcecgagatcatce
I Y G S N TN S F I L A K D E V V E I I
ctcaacaacaatgatccgggaaagcaccctttecatectgecatgggcacgcattecaagea
L N NN D P G K H P F H L H G H A F Q A
atcgttegctocgaagaagaageceggegegtacgtggcaaacgaaacctteccecagacy
I v R §$ E E E A G A Y V A N E T F P Q T
ccaatgcgecgcgatacaattettgtecggeccaatggcaatatagtactgagattcaag
Pp M R R D T I L V R P N G N I VvV L R F K
gctgacaatcectggtgtetggetgttecattgtecatattgaatggecatgttgegteggge
A D N P GV W L F H C H I E W H V A S G
cttattgccaccatgatagaggcaccgcttgacctgcaatcetteteteggecaacageatt
L I A T M I E A P L DL Q S S L G N s I
cctgctgatcactggecgagettgtgeecgecgecggeacacctactgecaggcaacgeagea
P A D H W R A C A A A G T P T A G N A A
ggcaacacgattgattatcttgacctgactggtgaaaacaagagcccecggecegettece
G N T I DY L DL T G EDN K S P G P L P
tctggetttgaagcgaaaggcattgtegegettgtettcagttgtattgetgetgtettg
s G F E A K G I Vv A L V F 8 C I A A V L
ggcatggcagccatcegtatggtacgggatggegectetgacagatggaactggtcageaa
G M A A I VWY G M A P L T D G T G Q Q
caacacgttgtggatcaacagccgcaaggacgeteegeacaagttggegtecatgececta
Q H V VD Q Q P Q G R S A Q V GV M P L
gcggtegeggcaaaacgtgagcaaaggatggecagecggactgatttggaggcagagatg
AV A A K R E Q R M A S R T D L E A E M

cggcaagaaaagagcggagaaattaccatggtggagcagaggaggagcagecgtgggtea
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R Q E K §$ G E I T M V E Q R R S S R G S
tcgaacatgetggatgtcaggaggagtagecgeggttegtctaacatgetagagaccaga
s N M L. D vV R R §$ S R G S S N M L E T R
agaagcagtcgtggcagtgagcagatgctgtcatga
R §$ S R G S E Q M L 8 -

SEQ ID NO : 93

LENGTH : 671

TYPE : PRT

ORGANISM : M. phaseolina

MAQSLFLLLAAALCSRAATVTYDENVIWVTANPDAAFRRTTIGINGQWPLPAIDVTKGDRVVINVNN
QLETESTSLHFHGIYMNGTNHMDGPTGVTQCEIPPGSSFTYNFTVDQPGTYWYHSHNRGQYPDGLRG
PFIVRDPDNPFKDDYDEEVVLTFSDWYHDRIPTLMKSFISVINPTGAEPVPNAALMNDTQNLTFQMT
PGRRYMFRLINIGAFAAQYVWFEGHTMRIVEVDGVYTEAADAERIYMTAAQRYSVIITAKNESTSNF
AFVGSMDQDLFDTI PAGLNNNVTGWLVYNQONGLLPPLAIGDYDPFDDFTLVPQDGMELYDHVDHST
TLDMKMDNLGDGANYAFFNDVTYVEPKVPTLYTVLSTGNNATDSRIYGSNTNSFILAKDEVVEIILN
NNDPGKHPFHLHGHAFQAIVRSEEEAGAYVANETFPQTPMRRDTILVRPNGNIVLRFKADNPGVWLF
HCHIEWHVASGLIATMIEAPLDLQSSLGNSIPADHWRACAAAGTPTAGNAAGNTIDYLDLTGENKSP
GPLPSGFEAKGIVALVFSCIAAVLGMAAIVWYGMAPLTDGTGQQQHVVDQQPQGRSAQVGVMPLAVA
AKREQRMASRTDLEAEMRQEKSGEITMVEQRRSSRGSSNMLDVRRSSRGSSNMLETRRSSRGSEQML
Q*

SEQ ID NO : 94

LENGTH : 3063 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

ACGCCTCGCCAACCTCATCTTCGTCGAACAGGCTTAGGTATCAAGCCTCCTTTGCAATCACTTACGC
GGCCCTCTCTACCTCCTGCTCATGTTTGAACAAATCACACCTCTTTGAAACGCTAGAAACACACTGT
TTCTATACCGTCGAGAATGGCCTGGACCTCAGCTCTAGATCGATCCTCGTGGCTTGCCCCAGCTTCC
CCACCAAGGGGGTTTGGTAAGTCGTAAAAGTTTCCTCACAGTTCGCAAATTCAGAGTACCGGTTCAG
CCTCTGATCTTTGCCACTGTCACGGCGGCAGCTGAAGCCGCGTGTACGTCGAATTCTCCCCTGAATA
CGTATGTGCCGGACTTGTATTTCTTCATACCCAGCCGTCTAGGATCGTTCGGTATCGGTCTCTGCAA
CGACTACCACTACGACCACTGGGAAATCCTCCACGTTCTCTACGCTGACCAGCACTTCATCTTCGTC
TACAGCGAAGACTAGCTCGGCCAGCTCGGCATCGCTTTCACGCACTACTCCTTCACCTGCCAGCTCT
TCTTCCGTGAGCTCTTCGTCGATCAGATCCTCTTCTGGCGGATCTTCATCTGCTGGTACTTCTTCTG
CCCGCTCATCATATGTCAGCTCTTCTTTGAGCTCGCGTTCTGCTGTTTCTTCCCTAGTGACCAGCAT
ATCCTCTTCTCTCACCTCAACTGGCACGGTATCGTCCTCGCCCGCTTCGAAGAGCTCCAGCTCTTCA
TCTTCCACTCTTTCAGCCTCTTCAACCACAAAGGTTGCTACTGGTACCCCGTGTGCTGGAAACACTG
CGGCTTCCAGGACAGCCTGGTGCGATCACACCATTGACGATGACTACTATCCCATTATCCCAGATAC
CGGAGTCACACGCGAATACTGGTTCGACCTTGTCGAGGTGACTGTTGCCCCTGATGGCATTGAGAGA
GCTGCCATGGCGGTCAACGGCAGCATCCCTGGACCCACCATTGAGGCGGATTGGGGCGATATCGCCG
TCATGCATGTGACCAACAGCTTGATCTCGAGCAAGAACGGCACTAGCATTCATTTCCACGGTATCCA
GCAGAACTTCACAAATCAAACGGACGGTGTTATTTCCATCACTCAGTGCCCTACCGCTCCTGGCGAG
AACTACACGTATACCTGGAGGGCTGAGCAGTACGGAACTACATGGTGAGCTTGATCCGAGGATACAG
ATGTAAAGGAGATGCTAAGATATCACAGGTACCATTCTCACTTTGCGCTTCAAGCTTGGGAAGGTGT
CTTTGGAGGTACATACATCCCCGCTCCAGGACCTCCAACATTTATTAACGAAGCCCTGCAGGTATCA
AGATCAATGGTCCGGCGAGTGCCAACTACGATTACGATCTTGGCCATGTCTTCCTGTGAGTTTCGAC
GCCCCTTTTCCACTCATTGTATAAAGTAAGCTTATGCGACAAAAGCCAACGATTGGAGCCACGAGAC
TTCGAGCTCTCTCGAGATCGTTTCTGCAATTCGAGGTCCGCCAACACTTGAGAATGCCCTTATCAAC
GGTACCAACGTGTACAACAACTCGGGAACCATAACGGGCTCTCGTTTTGAGACAACATTTGAGGAAG
GCAAATCCTACAGGTTGAGGTTGGTCAGCGGCGCCATCGACACGCATTTCAAGGTGTCATTGGGTAA
GTTGAGCCAAAACATTGAGATTTCCTGAGATCTAAAGCTGATTGTGTTGCAGATAACCACAGCATGC
TTGTCATAGCCAACGACCTTGTACCCATCGTGCCGTACAACACGACCGTCCTGAACATCGGAATGGG
TCATCCACTTTCTATCAGGAACTGGCCATCAAACTGACACTGAACCCCAGGCCAACGCTACGATGTA
ATCATCACCGCCAACCAAGCCGTAGTCGCCACCGACTTCTGGCTGCGTGCCGTCCCGCAGACGGCCT
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GCTCCAATAACGCCAACCCAGACAATATCAAAGGAATAATCCGGTACAGCACCTCCACCTCCGCCTA
CGACTGGACGAACGAATGCGTCGACGAGGCCCTCACCAACCTCGTGCCATGGGTGACTAAGAACGCG
GCCTCGGGCACGAGTCTATCTGAAGTGGTGACGCTGGGTCGCAACGTTGACAACCTCAACCGCTGGA
TGATGAACAGCACATCGATGGTTGTCGAGTGGAATGATCCCTCGTTGCTGCAGGTTTGGAATAATGA
TACCAATTTCACGGATACGAGCGGCGTGGTCAGGCTTGGTACGGCGGACGAGTGGGTCATGTTTGTT
ATCGAGATGACGCTGCCGATTCCGCGTCCCATCCATCTTCACGGGCATGATGTAGATTTCTTCCAGC
CGCCCCCCCCCCCCCCCTTTTTTTTGGGCTCTACTTCCTAGAATACCGGACGGAGTCGTTGCGGAGC
GCGCCTTCGCCGACTTTTGCGTTCCGATGTCTCAAGAAAGGTGTCCATGTTGTAATGTGTATCCCAG
AGGCTTCCCGGCTGACTTGTTTTGTCAACACAGTTCAACATCCTCGCCCAAGGGACCGGCACGTACG
ATTCATCCGTGTCGCTCACCCTGTCAAACCCGCCGCGGAGGGACGTTGCGCTGCTGCCCGCAGCCGG
GTACTTGGTGATTGCATTCGCCACCGATAACCCTGGAGCCTGTGAGGACTTCTCTTTTTCTTGTGCA
TCCCTGGATGTCATCCTTGCTGTGAAATTTTTGGCTGACGCATTCGTCTCAATGCAGGGCTCATGCA
CTGCCACATCGGCCGGCGCACTACGGAGGGCTTCGCAATCCAGATCCTCGAGCGCTGGGACGAGATC
TCGCCGCTTATCGACTACGAGACGCTTGAAGGCAACTGCAACAGATGGGACGCGTACGTGTCGGTCA
GCGATGTCGTACAGGACGATTCTGGCGTATGAGCAATGAAGGTTAGAGTATTTGCGACGTGTTTTAT
CATATATACAACCTTTTTAATCGTAGTCGCTCCTTAACCATAATGTTAATCCATCACTTGGGCCATC
CAAGCACCAACAAAACATTTGAGCCTTCCCAATCAGGACTGGCACAAG

SEQ ID NO : 95

LENGTH : 2085

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (2085)

atggcctggacctcagcetctagatcgatcectegtggettgecccagettecccaccaagyg
M A W T S A L D R S S WL A P A S P P R
gggtttgctgaagecgegtgtacgtegaattetecectgaatacgtatgtgecggacttg
G F A E A A C T S N S P L N T Y VvV P D L
tatttcttcatacccagecgtetaggategtteggtateggtetetgecaacgactaceac
Yy ¥ ¥ I P §S R L G 8§ F G I G L ¢ N D Y H
tacgaccactgggaaatcctecacgttetectacgetgaccageactteatettectette
Yy D H W E I L H vV L. Y A D Q H F I F L F
ttcegtgagetettegtegatcagatectettetggeggatettecatetgetggtactte
F R E L ¥ v D Q I L F W R I F I C W Y F
ttctgeccegetecatcatatgtecagetettetttgagetegegttetgetgtttetteccet
F ¢C P L I I C¢C Q L ¥ F E L A F C C F F P
agtgaccagcatatcctettcectectcacctcaactggecacggtategtectegeccgette
s D Q H I L F §$ H L N W H G I VvV L A R F
gaagagctccagctcettecatcettecactetttecagectettcaaccacaaagectggtge
E E L Q L # I F H S F 8 L F N H K A W C
gatcacaccattgacgatgactactatcccattatcccagataccggagtcacacgegaa
b H T I D D D Y Y P I I P D T G V T R E
tactggttcgaccttgtecgaggtgactgttgeccectgatggecattgagagagetgecatg
Yy w P D L V E V T VvV A P D G I E R A A M
gcggtcaacggcagcatccectggacccaccattgaggeggattggggegatategeegte
AV N G § I P G P T I E A D W G D I A V
atgcatgtgaccaacagcttgatctcgagcaagaacggcactagcattcatttceccacggt
M H VvV T N § L I § S8 K N G T S8 I H F H G
atccagcagaacttcacaaatcaaacggacggtgttatttccatcactcagtgecctace
I Q9 Q N F T N Q T D G VvV I 8§ I T Q C P T
gctectggegagaactacacgtatacctggagggctgagcagtacggaactacatggtac
A P G E N Y T Y T W R A E Q Y G T T W Y
cattctcactttgecgettcaagettgggaaggtgtetttggaggtacatacateceeget
H S H F A L Q A W E G V F G G T Y I P A
ccaggacctccaacatttattaacgaagecctgcaggtatcaagatcaatggtecggega
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p G P P T F I N E A L Q V S R S M V R R
gtgccaactacgattacgatcttggecatgtettecteccaacgattggagecacgagact
v p T T I T I L A M § 8§ S N D W S H E T
tcgagctetectegagategtttetgecaattecgaggteegecaacacttgagaatgecctt
s § §$ L BE I v 8§ A I R G P P T L E N A L
atcaacggtaccaacgtgtacaacaactcgggaaccataacgggctctegttttgagaca
I N G T NV Y NN S G T I T G S R F E T
acatttgaggaaggcaaatcctacaggttgaggttggtcageggegecatcgacacgeat
T F E E G K 8§ ¥ R L R L VvV 8 G A I D T H
ttcaaggtgtcattggataaccacagcatgecttgtcatagecaacgaccttgtacecatce
F K v s L D N H $S M L v I A N D L VvV P I
gtgccgtacaacacgaccgtcectgaacatcggaatgggecaacgectacgatgtaateate
v P Y N T T V L N I G M G Q R Y D Vv I I
accgccaaccaagccgtagtegecaccgacttetggetgegtgecgtecegecagacggece
T A N Q A Vv v A T D F W L R A V P Q T A
tgctccaataacgccaacccagacaatatcaaaggaataatcceggtacagcacctecace
c §$s N N A N P DN I K G I I R Y S T S T
tcecgectacgactggacgaacgaatgegtegacgaggecctecaccaacctegtgecatgg
s A Y D W TN EC V D E A L T N L V P W
gtgactaagaacgcggcctogggcacgagtectatctgaagtggtgacgetgggtecgeaac
v T K N A A $ G T 8 L 8 E v v T L G R N
gttgacaacctcaaccgctggatgatgaacagcacatcgatggttgtecgagtggaatgat
v D N L NR WMMNDNS T S M V V E W N D
ccetegttgetgecaggtttggaataatgataccaatttcacggatacgageggegtggte
P §$ L L Q V W NN D T N F T D T S G V V
aggcttggtacggcggacgagtgggtcatgtttgttatcgagatgacgetgecgattecyg
R L. G T A D E W V M F VvV I E M T L P I P
cgtcccatccatcttcacgggeatgatttcaacatectegeccaagggaccggeacgtac
R P I H L H G H D F N I L A Q G T G T Y
gattcatccgtgtegectcaccctgtcaaacccgecgeggagggacgttgegetgetgece
D §S §s vs L T L §$S N p P R R D V A L L P
gcagccgggtacttggtgattgeattegecaccgataaccctggagectggetcatgeac
A A G YL V I A F A T DN P G A W L M H
tgccacatcggecggegcactacggagggcttegecaatecagatcctegagegetgggac
¢c H I G R R T T E G F A I Q I L E R W D
gagatctegecgettatecgactacgagacgcttgaaggcaactgcaacagatgggacgeg
E I s p L I DY E T L E G N C N R W D A
tacgtgtcggtcagegatgtegtacaggacgattetggegtatga
y v s v §s D Vv v Q D D S G VvV -

SEQ ID NO : 96

LENGTH : 694

TYPE ¢ PRT

ORGANISM : M. phaseolina

MAWTSALDRSSWLAPASPPRGFAEAACTSNSPLNTYVPDLYFFIPSRLGSFGIGLCNDYHYDHWEILHVLYAD
QHFIFLFFRELFVDQILFWRIFICWYFFCPLIICQLFFELAFCCFFPSDQHILFSHLNWHGIVLARFEELQLF
IFHSFSLFNHKAWCDHTIDDDYYPIIPDTGVTREYWFDLVEVIVAPDGIERAAMAVNGSIPGPTIEADWGDIA
VMHVTINSLISSKNGTSIHFHGIQONFTNQTDGVISITQCPTAPGENYTYTWRAEQYGTTWYHSHFALQAWEGY
FGGTYIPAPGPPTFINEALQVSRSMVRRVPTTITILAMSSSNDWSHETSSSLEIVSAIRGPPTLENALINGTN
VYNNSGTITGSRFETTFEEGKSYRLRLVSGAIDTHFKVSLDNHSMLVIANDLVPIVPYNTTVLNIGMGQRYDV
IITANQAVVATDFWLRAVPQTACSNNANPDNIKGIIRYSTSTSAYDWTNECVDEALTNLVPWVTKNAASGTSL
SEVVTLGRNVDNLNRWMMNSTSMVVEWNDPSLLOVWNNDTNFTDTSGVVRLGTADEWVMFVIEMTLPIPRPIH
LHGHDFNILAQGTGTYDSSVSLTLSNPPRRDVALLPAAGYLVIAFATDNPGAWLMHCHIGRRTTEGFAIQILE
RWDEISPLIDYETLEGNCNRWDAYVSVSDVVQDDSGV*
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SEQ ID NO : 97

LENGTH : 2449 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

GCGCACCCCCGAATTTTCATGTGGCACTTTGCTGGTGGCGATGCATAAAGTCTCCCAAACTTGATCT
TCAGCGTCGAGAGCAGCTCAACGTCCGATCCGATTTTTCGTTCACCGCGCTTCTTGTCCCTCAAGCC
CCCAATACAATTCAACATGTTTTCTTTTGTCGTCCAGAAGCCTCAACTGCCGCTATGGCTGGACTTT
GGCCTTTCAATATGGTCAATGTTCGGCGGAAACAGTCAAGACTGCGTACACTCGCCCCAGAGCAGAC
ACTGCTGGCATGATGGGTTCGATATCAACACCGATTATGAAGCTAAGATACCGCCAGGGAAGCTCGT
GGAGGTAAGATAACCCAGCCACAGACGGCTCAGGCCATCGCAACTCACCTCCCTTAGTACGATTTCA
CTATCTCGGAAGCAGTCCTTGCTCCGGACGGATACTTGACGAATGTCACTCTGGTAAATGGAGTATT
CCCTGGTCCAACCCTCGAAGCTGAATGGGGAGATACGATCAGTATGCCTTCTTCATATGAAATCTTT
CTGTGTGCCTTTTGACGTGATTGCTGACATTTCCTGCCAGGGATAACGATCCACAACAACCTCACAA
ACCACAATGGCACATCCATACATTGGCATGGAATTCGCCAATTCGAGACCAATTGGCTTGATGGTGT
TCCCGGCGTCACTCAATGCCCGTCAAAGGTACTACGGCTGGTTTGCTTTGGGAGAGAAACAGGGGAG
CTAAGTGTCACCAGCCTGGAGACTCGCAAGTTGTCGAATTCCGAGCGATGCAATATGGGACCGCATG
GTATCATTCACACTACAGTCTTCAGTGTCAGTATCAATCACAGAGCTCTTGAGCGGCACTTACGCTA
ACCATGATTAGATACAAACGGAGTTCTCGGTATTTGCTATCTCCCTTCCATACAGTTCACAACCTGT
GGGCTGATCCCGTTGCAGGACCCATTCACATCAAGGGACCCTCGAGCATGAACTACGACGTGGATCT
CGGGCCACTGTTGATCAGTGATTGGTATCACCACGATGCCTTCGGCCTATTCCATTATGAGATCGCT
TCACCGCACGCGCCGCTTCCGGTCACAACTATCTTGAATGGCAAGGGAGTCTTTGATTGCGATCCAG
CCAGCGATGCTCGTTGTACGGGAGAGCACCAACGGCACGAGATAGTGTTCGAAGAGGGTAAAAGATA
CAAAATTGGACTAATAAATACCGGCAGCCTTCTGACATACAAGTTCTGGATCGATGGCCATAATTTT
ACAGTTGTGCAGACGGATTTCGTTCCCATCAAACCATACGTCACCGACGTTCTGATCGTCGGGATAG
GTATGTTCAGTGCCTACAAAGAATTGGCGGTAAACTGATCATTCCCAGCTCAACGATACGAGATCAT
TATCGAAGCAAATGTGACATTCACACGTGGCTCCAACTTCTGGATTCACGCAACGTACTGTGACGAT
GATGACATGTTGGACTCGAGAGTTGGCATAGTCCGCTACGACGGCAGCGACGGTCGTGATCCGCACA
CGCCGCCCAAGAGTGAGCAACACCCCGGATACGGGTGTCGTGATCCAGCCACGGAGAATCTTGTTCC
CATCGTGAAGAGGGAAGTAGGCAAGAGAGTGAACGGGCTCAGCCCTGCTGATTACCTCAGGATCGGC
CTGCAGGGCTGGCCCAACATCTCGGACACAGATTCGCTCGTACACAAATGGACACTTACCAACAGAA
CCCAGTACATTGATTGGAGGGAGCCAACAATCAAGGCGCTCACTTCGGATGTCGGGGCTGATTTTGC
GGATGAGACATGCCCCATATACCTGGACTACGAGACTGGCGAGTGGGTGTACTTCGTCATCGAGAAC
AACTACACGCTGAGCGACGCCAACACGCCCCGCACCATCCCCCGCTCGGTCCATCCCATCCACTTAC
ACGGGCATGACTTCGTGATCCTCGCCCAGGGTGACGGCATGTTCGACCCCGTCGACGTGGTGCCGAA
CCTCCACAACCCAACCAGGAGGGACGTGGTCAATTGCCCGATTGGCGGCTACGTATGGATCGCATTC
CAGGTCAACAATCCAGGAGCGTGGCTGATGCATTGCCATATCGCCTGGCATGCCAGCGCCGGACTCT
CACTGCAGTTCATTGAGCAACCTGGCCTGATCAAGGGGTTAATGGAGCAGGCAGGAGCCTTGCCGGA
GCTTGCTGATCGATGCGAGGACTGGACTGAGTACTACAATACTGTAAACATACCAAAAGGCGCACTG
CAAGATGATTCGGGCATATGAGTTGGTATTGAACTTCCGGCTGAACACGCTCAGCCACGGCTACTTG
CTTGGCCAAGATTGAGGGTTGGCCGAGAAATGAGTAGTGGGGATTATCACTTTCTTAGAATGTGCAC
GAAAGGGTAGTGTTCGGTCATGTCTCTTAGCTTGAAA

SEQ ID NO : 98

LENGTH : 1821

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1821)

atgttttcttttgtegtccagaagectcaactgecgetatggetggactttggectttea
M F §$ F V V. Q K P Q L P L W L D F G L S
atatggtcaatgttcggcggaaacagtcaagactgcgtacactegecccagagcagacac
I w s M F G G N S Q D C V H S P Q S R H
tgctggcatgatgggttcegatatcaacaccgattatgaagctaagataccegecagggaag
c w H D G DI N T D Y E A K I P P G K
ctegtggagtacgatttcactatcteggaagcagtecttgetecggacggatacttgacyg

-901-



10

15

20

25

30

35

40

45

50

55

WO 2014/028773 PCT/US2013/055199

L v E Yy D F T I S E A V L A P D G Y L T
aatgtcactctggtaaatggagtattccctggtccaaccetegaagetgaatggggagat
N VvV T L VvV N G V F P G P T L E A E W G D
acgatcaggataacgatccacaacaacctcacaaaccacaatggcacatccatacattgg
T I R I T I H N N L T N H N G T S I H W
catggaattcgccaattcgagaccaattggettgatggtgtteccggegtcactcaatge
H G I R Q F E T N W L D G V P G V T @Q C
ccgtcaaagectggagactegecaagttgtegaattecgagegatgecaatatgggaccgea
Pp $ K P G D S Q VvV V E F R A M Q Y G T A
tggtatcattcacactacagtcttcagtatacaaacggagttcteggacccattcacatce
W Y H $S H Y S L Q Y T N G V L G P I H I
aagggaccctcocgagcatgaactacgacgtggatcectegggecactgttgatcagtgattgg
K G p $ S M N Y D V DL G P L L I S D W
tatcaccacgatgcctteggectattecattatgagategettcacegecacgegeegett
Y H H D A ¥ G L F H Y E I A S P H A P L
ccggtcacaactatcttgaatggcaagggagtetttgattgegateccagecagegatget
p v T T I L N G K G v ¥P D C D P A S D A
cgttgtacgggagagcaccaacggcacgagatagtgttcgaagagggtaaaagatacaaa
R ¢ T G E H Q R H E I v F E E G K R Y K
attggactaataaataccggcagccttctgacatacaagttetggatcgatggecataat
I 66 L, I N TG S L L T Y K F W I D G H N
tttacagttgtgcagacggatttegtteccatcaaaccatacgtcaccgacgttetgatce
F T V V Q T D * VvV P I K P Y V T D V L I
gtcgggatagctcaacgatacgagatcattatcgaagcaaatgtgacattcacacgtgge
v 66 I A Q R Y E I I I E A N VvV T F T R G
tccaacttctggattcacgcaacgtactgtgacgatgatgacatgttggactegagagtt
s N F W I H A T Y C D D D D M L D S R V
ggcatagtccgetacgacggcagegacggtegtgatccgecacacgecgeccaagagtgag
G I v R Y D G 8 D G R D P H T P P K S E
caacaccccggatacgggtgtegtgatccagecacggagaatcettgtteccategtgaag
Q H Pp G Y G C R D P A T EDNTL V P I V K
agggaagtaggcaagagagtgaacgggctcagccectgetgattacctcaggateggectyg
R E v G K R VvV N G L 8 P A D Y L R I G L
cagggctggcccaacatcteggacacagattegetegtacacaaatggacacttaccaac
Q G W Pp N I 8§ DT D S L V H K W T L T N
agaacccagtacattgattggagggagccaacaatcaaggegcetcactteggatgteggyg
R T Q Yy I D W R E P T I K A L T S D V G
gctgattttgeggatgagacatgecccatatacctggactacgagactggegagtgggtyg
A D F A D E T C P I Y L DY E T G E W V
tacttcgtcatcgagaacaactacacgctgagcgacgecaacacgcccecgeacecateece
Yy » V I E N N Y T L S D A N T P R T I P
cgcteggtecatcccatcecacttacacgggecatgacttegtgatectegeccagggtgac
R §S v H p I H L H G H D F Vv I L A Q G D
ggcatgttcgaccecegtegacgtggtgecgaacctecacaacccaaccaggagggacgtyg
G M F D P VD V V P N L H N P TR R D V
gtcaattgcccgattggeggctacgtatggategecattecaggtcaacaatccaggageg
v N ¢C P I G G Y V W I A F Q VvV N N P G A
tggctgatgcattgccatategectggecatgecagegecggactetecactgeagtteatt
W L M H C H I A W H A S A G L S L @Q F I
gagcaacctggectgatcaaggggttaatggagcaggcaggagecttgecggagettget
E Q P G L, T K G L M E Q A G A L P E L A
gatcgatgcgaggactggactgagtactacaatactgtaaacataccaaaaggcgcactg
D R C E D W T E Y Y N T V N I P K G A L
caagatgattcgggcatatga
Q D D S G I -
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SEQ ID NO : 99

LENGTH : 606

TYPE : PRT

ORGANISM : M. phaseolina

MEFSFVVQKPQLPLWLDFGLSIWSMFGGNSQDCVHSPQSRHCWHDGFDINTDYEAKI PPGKLVEYDFT
ISEAVLAPDGYLTNVTLVNGVFPGPTLEAEWGDTIRITIHNNLTNHNGTS IHWHGIRQFETNWLDGV
PGVTQCPSKPGDSQVVEFRAMQYGTAWYHSHYSLQYTNGVLGPIHIKGPSSMNYDVDLGPLLISDWY
HHDAFGLFHYEIASPHAPLPVTTILNGKGVFDCDPASDARCTGEHQRHEIVFEEGKRYKIGLINTGS
LLTYKFWIDGHNFTVVQTDFVPIKPYVTDVLIVGIAQRYEITIIEANVTFTRGSNFWIHATYCDDDDM
LDSRVGIVRYDGSDGRDPHTPPKSEQHPGYGCRDPATENLVPIVKREVGKRVNGLSPADYLRIGLQG
WPNISDTDSLVHKWTLTNRTQYIDWREPTIKALTSDVGADFADETCPIYLDYETGEWVYFVIENNYT
LSDANTPRTIPRSVHPIHLHGHDFVILAQGDGMFDPVDVVPNLHNPTRRDVVNCPIGGYVWIAFQVN
NPGAWLMHCHIAWHASAGLSLOQFIEQPGLIKGLMEQAGALPELADRCEDWTEYYNTVNIPKGALQDD
SGI~*

SEQ ID NO : 100

LENGTH : 2347 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

GATACAACTCTTCTCCCCGCCTCTCTTTCACAAACTGTCTATCGCTCCTTTGTTTTTCTGTCCCTCC
TTAAGGTCACATACTACTGAGACTATTCGTGTCTCGTGCCTCTCATTTAGTTTTTAGTTGATTCATC
TTGCCGTTGCTGTAACATGCCGTTTTCTCCACGCCTAAGTATATGCCTTTTAGCATTTTGCTCTCAC
ATTGTGTTCGCACTTTCGATACCAAATGTAAAGGATAGGACCCCCCACTTAAGCCCGCGCAATTACG
GATTTCGTTTCGGCAACCTGTCTTGGGGCGGGGCGGAGCCTTCCGACCCACTCGCACAAGGTGCAGA
ACGTTTGGATGACATCAGTCTCCCGGCCCCTGAAGATGGCTGTCTTTTCTCCAAAGATGCTCGGAAC
TGCTGGCGCGATAACTTCAACATCGACACCGATTTCGACGAGCGCTTCCCCACGACCGGGAAGACGG
TCACTGTAAGGAATCATCGCACCTCTTGGAACCCTTACGCTAATACCGAGGGCAGTATAATCTGGAG
ATCACAAACACTACCATGGCCCCTGACGGAATCGAACGCGTCGTCATGGCCGTGAATGGCCAATATC
CCGGCCCGACCCTTATTGCTGATTGGGGGGACACGATGGTTATCAACGTCAAGAATAGCCTGGACCA
CAACGGTACGGGTCTCCATTTCCATGGACTGCGCCAATACAAAAGCAACGGCGCCGATGGGGCGAAL
GGTATCACAGAATGCCCAATTGCCCCCGGCGAGACCAAGACCTACACCTTTCAATGTACCCAGCACG
GTAGCTCGTGGTACCACTCGCATTACTCTGTCCAGTACTCCGACGGCGTTCTCGGCGGCATTATCAT
CAACGGCCCCGCCGACGCGCACTACGACCACGAT CTTGGTGTGTACATGCTTTCTGACTGGTACCAC
ACTCCAATGTTTGAACTAGCCGAAGCTGCCAGGCATTCGACAAGGGGCCCACCGAAGGCGGATAACG
GACTCATCAACGGGACGATGAAGAGCCCTGACGGTTCTCTTGGAGCCTATGGCCAGATCCATGTGAA
GAAGGGTCTGCGGTACAGGATTCGCGTAATGAATGTTGGCACTAACGACCACTACCTCTTCTCTGTT
GATGGGCACAACCTCACCGTGATCGCAAGTGATTTCGTGCCGGTCGTGCCCTTTTCGGCGTCCAGCA
TTTCCCTCGGTGTTGGTGAGATATCCGATCTTTATGTTGTTATTTCGCTGCTGACCGTCACTTTAGG
ACAGAGGTACGACGTGATCCTTATCGCCGACCAAGACATTGACAACTACTGGATCCGCTCCGACCCG
GACTCTGCCTGTAGCGTTAACGGCAACGCCGGCAACATAAAAGCCATCCTCTCGTATGACACGGCTC
CCGCGGACGCTCAGCCGAATAGCACGCGCCACAGCATCTCCTCGGGCTGCAAGGACATGGCAGTCGT
GCCAAGAGTTGCTAATACCGTGCCCTCTGATCGCTTCGCGGACGCCGTCCAGAGCCTGGCGATGAGC
GTCAATATCACGCAGCAGAACGGCCCGCTCGTCCAGTGGTATATCAACGGCTCGGCTATGGAGGTCG
ACTGGAGCTACCCGACGGTCCAATATGTCCTAGATGGGAACACGTCGTACCCGCGTGAGCTGAACCT
AGTCCAGCTGGATGAGGCGGACCAGTGGTACTACTTCGTCATCCAGACCGTGCAAGGCTTGCGTGTC
AACCTGCCGCACCCAATTCATCTTCATGGCCACGTACGTTCCCTCCTTTCCCTTCCTCCCTAAACGA
AACAGTAAAAGAGGGACAAGTGAATGCGACGTACTGATTTGTTGTCCAATTGGTCCAGGACTTCTAC
ATCCTCGGCGCCGGTCCCGGCGAGTGGGACGGCAACATCGATGGCCTGCAGTTCGACAACCCTCCGC
GGCGCGATACGGCAATGCTACCTGCGGGTGGCTACCTCATCCTCGCCTTTCCGGCCGACAACCCTGG
CGCCTGGCTCATGCATTGCCACATCCCGTTCCACGTCCAGCAGGGCTTCGGGCTGCAGTTCTTGGAG
CGGCCGGATGAGATTGAGGGCGTCATGGGCGATACGAGCCCGTTTTACAACGAGTGTGCGGCTTGGA
AGGACTACTATGGTGGGGGCCAGGCTTTTCAGCAGTCCGATTCGGGCTTGTAATTGGTCGTGGTGGC
TTGCGCAAGAGCAAAGCGCCGTCGGTGCTCTGGCGGTGATTTTTAGTGGCACGGTTTTTGTACTCAT
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CAACTCCTAATCACTAAGTCAGCCACCCTCGTTTCCGCCCACCCTGTACAGTCAGCATCATAACGTA

AC

SEQ ID NO : 101

LENGTH : 1854

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1854)

atgcecgttttcecteccacgectaagtatatgecttttageattttgetetcacattgtgtte
M P F $ P R L § I ¢C L L. AF C S H I V F
gcactttcgataccaaatgtaaaggataggaccccccacttaageccgegcaattacgga
A L 8§ I P N V K DR T P H L S P R N Y G
tttegttteggecaacctgtettggggeggggeggagecttecgacccactegcacaaggt
F R F G N L $ W G G A E P 8 D P L A Q G
gcagaacgtttggatgacatcagtcteceggeccctgaagatggetgtettttetecaaa
A E R L D DI S L P A P E DG C L F S K
gatgctcggaactgctggcgcegataacttcaacatcgacaccgatttegacgagegette
bD A R N CWU R DNPFF N I DT D F D E R F
cccacgaccgggaagacggtcacttataatctggagatcacaaacactaccatggecect
p T T G K T v T Y N L E I T N T T M A P
gacggaatcgaacgcgtegtcatggecgtgaatggecaatateceggeccgacccttatt
D G I E R V VvV M A V N G Q ¥ P G P T L I
gctgattggggggacacgatggttatcaacgtcaagaatagectggaccacaacggtacg
A D W GGD T MV I N V KN S L D HNG T
ggtctccatttcecatggactgecgecaatacaaaagcaacggegecgatggggegaacggt
G L H F H GL R Q Y K &S NG A D G A N G
atcacagaatgcccaattgceccceggegagaccaagacctacacctttcaatgtaccecag
I T £ ¢ p I A P G E T K T Y T F Q C T Q
cacggtagctegtggtaccactegeattactetgtecagtactecgacggegttetegge
H G §$ § W Y H S H Y S VvV Q Y 8 D G VvV L @G
ggcattatcatcaacggcccegecgacgegcactacgaccacgatettggtgtgtacatg
G I I I N G P A D A H Y D H D L G V Y M
ctttectgactggtaccacactccaatgtttgaactagecgaagetgecaggeattegaca
L §$ D W Y H T P M F E L A E A A R H S T
aggggcccaccgaaggcggataacggactcatcaacgggacgatgaagagecctgacggt
R G p P K A DNGUL I NGT MUK S P D G
tctettggagectatggccagatccatgtgaagaagggtctgeggtacaggattegegta
s L G A Y G Q I H v K K G L R Y R I R V
atgaatgttggcactaacgaccactacctettctetgttgatgggecacaacctecacegtyg
M N V G T N D H Y L F & %V D G HDNIL T V
atcgcaagtgatttegtgecggtegtgecctttteggegtecageattteccteggtgtt
I A §$S D F V P V V P F 8§ A § 8 I s L G vV
ggacagaggtacgacgtgatccttatcgecgaccaagacattgacaactactggateege
G Q R ¥y DV I L. I A D @Q D I DN Y W I R
tccgacceggactetgectgtagegttaacggcaacgecggcaacataaaagecatecte
s D p DS A C SV N GDNAGNINTI K A I L
tcgtatgacacggctceccegeggacgetcagecgaatagcacgegecacagecatetecteg
s Y b T A P A D A Q P N S TR H S I S8 S
ggctgcaaggacatggcagtcgtgccaagagttgcetaataccegtgecectetgategette
¢G ¢ K Db M AV V P R YV A NTV P S D R F
gcggacgccgtcecagagectggegatgagegtcaatatcacgcagcagaacggecegete
A D AV Q S L A M S V N I T Q Q N G P L
gtccagtggtatatcaacggceteggetatggaggtegactggagetaccegacggtecaa
vV Q w ¥y I N G §$ A M E vV D W S Y P T V Q
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tatgtcctagatgggaacacgtcegtaccegegtgagetgaacctagtecagetggatgag
Yy v L b G N T S Y P R E L N L V Q L D E
gcggaccagtggtactacttegtcatccagacegtgecaaggettgegtgtcaacetgeeg
A D Q WY Y F VI Q TV Q G L R YV N L P
cacccaattcatcttcatggccacgacttcetacatecteggegecggtecccggegagtgg
H P I H L H G H D F Y I L. G A G P G E W
gacggcaacatcgatggcctgcagttegacaacccetecgeggegegatacggecaatgeta
b G N I D GL Q F DN P P R R D T A M L
cctgcgggtggetaccteatectegectttecggecgacaaccctggegectggeteatg
Pp A G G YL I L A ¥ P A DNUPGA AW L M
cattgccacatccegttecacgtecagecagggettegggetgecagttettggageggeeg
H ¢C H I P F H V Q Q G F G L Q F L E R P
gatgagattgagggcgtcatgggcgatacgagecegttttacaacgagtgtgeggettygg
D E I E G VM G D T S P F Y N E C A A W
aaggactactatggtgggggccaggettttcagcagtcecgattegggettgtaa
K DY ¥ GG G Q A F Q Q s D sSsS G L -

SEQ ID NO : 102
LENGTH : 617
TYPE ¢ PRT
ORGANISM : M. phaseolina

MPFSPRLSICLLAFCSHIVFALSIPNVKDRTPHLSPRNYGFRFGNLSWGGAEPSDPLAQGAERLDDI
SLPAPEDGCLFSKDARNCWRDNFNIDTDFDERFPTTGKTVTYNLEI TNTTMAPDGI ERVVMAVNGQY
PGPTLIADWGDTMVINVKNSLDHNGTGLHFHGLRQYKSNGADGANGITECPIAPGETKTYTFQCTQH
GSSWYHSHYSVQYSDGVLGGIIINGPADAHYDHDLGVYMLSDWYHTPMFELAEAARHSTRGPPKADN
GLINGTMKSPDGSLGAYGQIHVKKGLRYRIRVMNVGTNDHYLFSVDGHNLTVIASDFVPVVPFSASS
ISLGVGQRYDVILIADQDIDNYWIRSDPDSACSVNGNAGNIKAILSYDTAPADAQPNSTRHSISSGC
KDMAVVPRVANTVPSDRFADAVQSLAMSVNITQONGPLVQWY INGSAMEVDWSYPTVQYVLDGNTSY
PRELNLVQLDEADQWYYFVIQTVQGLRVNLPHPIHLHGHDFYILGAGPGEWDGNIDGLQFDNPPRRD
TAMLPAGGYLILAFPADNPGAWLMHCHI PFHVQQGFGLQFLERPDEIEGVMGDTSPFYNECAAWKDY
YGGGQAFQQSDSGL*

SEQ ID NO : 103

LENGTH : 2415 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

TCGAGCAAGATGAATGTATCCTCCGTGGAAAGTCTTTTTTCTCAGGGCGGCCGTCCGCTTTGACCTC
TGCCCTCTTGCTGGATTATAGAATACCCAGACGCCCATGTAGTGCATGGCCTTGTGAACTTACCCAC
CACCTCTCTCGCGAAGATGATTGGCCATTCTCTCGTAGCTGTAGCACTCGGCAGCGCAGCCATGGCA
CTGGCTCTTCCTCAGAGCCACGTCCCCGCTGCTTGCATGAACGGTCCGCACTCTCGGAAGTGCTGGG
GCAACTACTCCATCGACACGGACTGGTACACCGAAACTCCATACACGGGCGTGGTGAGAGAATACTG
GTTCCTGGTCGAGAATACCACCGTAGCACCAGATGTACACGCCCCTCTGGGTTGCGCCATTGGCAAC
GCATGGCAGGCTGACTTGGGGTGGCAGGGATATGAGACATGGGCTCTCACGGTAAACCGCTCGATTC
CTGGACCAACAATCGAGGCCAACTGGGGCGACGAAGGTAAAGTTGTTTCGACTGGGATTCGCCGGCC
GATAATGCTTACTGCTACGCAGTAATCGTTCATGTCACCAATGGCATGGAGCGGAATGGTACCGCAA
TCCATTTCCACGGCCTAAGGCAGCTGGGAGCCCACGAAATGGATGGTGTCCCTGGGGTTACGCAGTG
TCCTATAGTACGCCCGTACCCTCTCTCTCTCGCACTGCTGCGCGCAAGCTATTGATACTTCTCAGGC
TCCCGGACACTCCTACACATACAAGTGGCGAGCTACTCAATACGGAACGGTGAATCCCCCCTCGAGG
CAGAATCGGCCATACTTTAACTGACGGGTCTGAAAGAGCTGGTATCATTCCCACTTCAGCATGCAAT
ACTCGGTCGGTCTACAGGGCCCGATCGTCATTCACGGACCTGCTACGGCAGACTATGACGAGGACCT
GGGAACGGTCGTCTTGCAGGACTGGAGTCACACCTCTCCGTTCGCCATGTGGTGGTACGCACGTGTG
CCTTCCGGACCGCCCTCGCTCTCAAACTCGCTCATCAACGGCAAAAACGTCTTCTATTGCGACAGTA
CGACCGATTCGAGATGCTACGGTAACGGCACACGGTCGGAGTGGCGCTTTGAGCAGGGGAAAAAGTA
TCGAATGAGGCTCATCAATACAGGCCTCTACTCAAACTTCCGTTTTGCCATTGACAACCACAACCTC
ACCGTTATTGCGACCGACTTTGTTCCTATCAAACCCTACACCACAGATAACGTGAGTCACCAACCCC

- 905



10

15

20

25

30

35

40

45

50

55

WO 2014/028773 PCT/US2013/055199

TTGCTTTCGTGCACTCTAACGAGACATTTCTCCCAGGTGGCAATTTCAATGGGGCAACGCTACGACA
TCGTCGTTGAGGCAAATCAACCGGAAGGTGATTACTGGCTGCGGTAAGGCTCTAATGAATTGATCAG
ACATTGAAAANAAAAGGGGGGCGGGGGGAACCCCATCAACTGACATTCAACCCTACCTAGGGCTATAT
GGCAAACATCCTGCTGCCCGAACGACTACTCAAACAATACCCTTGGCATAATCCGCTACACAGCAAA
CTCCACTGCCGAACCAAACACAACAAGTCCTGCACTATCCTACCCGGACACATGCGGCGACGAGCCG
GCAGCGAGCCTCGTGCCGCACCTGGCCCTCAACGCGAGCACGCCGGCCGTCGTGCGCACCTACGACC
TGTCCAAAGTCACACTCGAGCTGCCAAAGGGCTTCCTCTGGACACTGAACGACACCTACCTCTGGAT
CAACTGGTCGTCGCCAACGAACTTGAGGCTGGCCGAGGGCGGCGCCGCCGCTGCGGCGAGCCTGLCC
GCCGAATATCTCGCCGTCGACAGCCGGGCCGGCAACGAGGGACGCTGGGCGTATCTCGTGTTCAACG
ACGTCTCCGCCCGCAATCGCTCGCACCCGATGCACCTGCACGGCCACGACTTCTTCCTGCTCGGCAC
CGGCCCTGGCTATTTTGAGTACGGCAGCAACAGCAGCAGCCTGGCGATGCTCAACCTGCACAACCCG
CCTCGTCGCGACACGGCGACCTGGCCCGAGTCTGGCTGGATGGTCGTCGCGTTCCTCATGGACAACC
CGGGGAGCTGGCTGATCCACTGCCACATCGCCTGGCACTCGAGCGAGTCGCTCGGCCTGCAGTTCCT
GGAGAGCCCTGAGACGTATGTCCCTCGATTGGAAGGCCAGAGATTGCGGGAGACGTGCGAGGCGTGG
GATGCATTCTGGAATCGCCACGACTCATACGAGCAAGAGGATGCGGGGATATAAGGGCCGCGAGGAC
TGCATGAACGCATGCTTTGGTCCTGCATGGAGGCTTCGTGAATTGGCGGGAAAGATGTGACTAACTT
CTTCCTCGCATGTTCTTGGCTCTCTCCTTCTCTACACTCTCTAAATAATCCGCAAATTTCCATGTGC
GTA

SEQ ID NO : 104

LENGTH : 1815

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1815)

atgattggccattctectegtagetgtagecactceggcagegcagecatggcactggetett
M I G H §$ L v AV A L G S A A M A L A L
cctcagagcecacgtcecccegetgettgecatgaacggtecgecacteteggaagtgetgggge
P Q S H VvV P A A C M NG P H S R K C W G
aactactccatcgacacggactggtacaccgaaactccatacacgggegtggtgagagaa
N Y §$ I D T D W Y T E T P Y T G V V R E
tactggttectggtcgagaataccaccgtagcaccagatgtacacgececetetgggttge
Yy wW F L V E N T T V A P D V H A P L G C
gccattggcaacgcatggcaggetgacttggggtggcagggatatgagacatgggetete
A I G N A W Q A DL G W Q G Y E T W A L
acggtaaaccgctcgattectggaccaacaatcgaggccaactggggegacgaagtaate
T vV N R § I P G P T I E A N W G D E VvV I
gttcatgtcaccaatggcatggagcggaatggtaccgcaatcecatttcecacggectaagg
v H v T N GM E R N G T A I H F H G L R
cagctgggagcccacgaaatggatggtgtecctggggttacgecagtgtectatagetecc
Q L. G A H E M D G V P GV T Q C P I A P
ggacactcctacacatacaagtggcegagctactcaatacggaacgagetggtatcattec
G H §$ Y T Y K W R A T Q ¥ G T S W Y H s
cacttcagcatgcaatacteggteggtctacagggecegategtecattcacggacetget
H P S M Q ¥ § VvV 6 L. Q G p I Vv I H G P A
acggcagactatgacgaggacctgggaacggtegtcettgecaggactggagtcacaccetet
T A DY D E D L G T V V L. Q D W S H T S
ccgttegecatgtggtggtacgcacgtgtgectteeggacegecctegetetcaaacteg
P F A M W W Y A R V P $§$ G P P S L S N S
ctcatcaacggcaaaaacgtcttctattgegacagtacgaccgattcgagatgetacggt
L I N G K NV F Y C D S T T D S R C Y G
aacggcacacggtcggagtggegetttgagcaggggaaaaagtatcgaatgaggeteate
N G T R S E W R F E Q G K K Y R M R L I
aatacaggcctctactcaaactteocgttttgecattgacaaccacaacctcaccegttatt
N T GG L ¥ §$S N F R F A I DN HDNIL T V I
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gcgaccgactttgttectatcaaaccctacaccacagataacgtggcaatttcaatgggg
A T D P V P I K P Y T T D N V A I S M G
caacgctacgacatcgtegttgaggcaaatcaaccggaaggtgattactggetgeggget
Q R Yy D I VvV V E A N Q P E G D Y W L R A
atatggcaaacatcctgctgcccgaacgactactcaaacaatacccttggcataatcege
I w Q T s ¢ ¢ P N DY S N N T L G I I R
tacacagcaaactccactgccgaaccaaacacaacaagtcctgecactatectacceggac
Yy T A N S T A E P N T T S P A L S Y P D
acatgcggcgacgagccggcagcgagectegtgeegeacetggecctcaacgegageacyg
T ¢ G b E P A A § L V P H L A L N A S T
ccggeegtegtgegeacctacgacctgteccaaagtcacactegagetgecaaagggette
p A V VR T Y D L § K VvV T L E L P K G F
ctctggacactgaacgacacctacctetggatcaactggtegtegecaacgaacttgagg
L w T L N D T Y L W I N W S S P T N L R
ctggecegagggeggegecgecgetgeggegagectgeccgecgaatatetegeegtegac
L A E G G A A A A A S L P A E Y L A V D
agccgggccggcaacgagggacgetgggegtatetegtgttecaacgacgteteegecege
S R A G N E G R W A Y L V F N DV S8 A R
aatcgctcgecacccgatgecacctgcacggecacgacttettectgeteggeaceggecct
N R S H P M H L H GHDVF F L L.G T G P
ggctattttgagtacggcagcaacagcagcagectggegatgetcaacctgecacaacceg
G Yy F E Y G $S N S § §S$S L A ML N L H N P
cctegtegegacacggegacctggeccgagtetggetggatggtegtegegttecteatg
P R R D T A T W P E S G WM YV V A F L M
gacaacccggggagctggcetgatcecactgecacategectggecactegagegagtegete
D N P G §$ W L I H C H I A W H S S E S L
ggcctgecagttectggagagecctgagacgtatgtecctegattggaaggecagagattyg
G L Q F L E S P E T Y V P R L E G Q R L
cgggagacgtgcgaggcegtgggatgecattectggaategecacgactcatacgagcaagag
R E T C E A W D A F W N R H D S Y E Q E

gatgcggggatataa
D A G I -
SEQ ID NO : 105
LENGTH : 604
TYPE : PRT
ORGANISM : M. phaseolina

MIGHSLVAVALGSAAMALALPQSHVPAACMNGPHSRKCWGNYSIDTDWYTETPYTGVVREYWFLVEN
TTVAPDVHAPLGCAIGNAWQADLGWQGYETWALTVNRSIPGPTIEANWGDEVIVHVTNGMERNGTAI
HFHGLRQLGAHEMDGVPGVTQCPIAPGHSYTYKWRATQYGTSWYHSHFSMQYSVGLQGPIVIHGPAT
ADYDEDLGTVVLQDWSHTSPFAMWWYARVPSGPPSLSNSLINGKNVFYCDSTTDSRCYGNGTRSEWR
FEQGKKYRMRLINTGLYSNFRFAIDNHNLTVIATDFVPIKPYTTDNVAISMGQRYDIVVEANQPEGD
YWLRAIWQTSCCPNDYSNNTLGIIRYTANSTAEPNTTSPALSYPDTCGDEPAASLVPHLALNASTPA
VVRTYDLSKVTLELPKGFLWTLNDTYLWINWSSPTNLRLAEGGAAAAASLPAEYLAVDSRAGNEGRW
AYLVFNDVSARNRSHPMHLHGHDFFLLGTGPGYFEYGSNSSSLAMLNLHNPPRRDTATWPESGWMVV
AFLMDNPGSWLIHCHIAWHSSESLGLQFLESPETYVPRLEGQRLRETCEAWDAFWNRHDSYEQEDAG
I*

SEQ ID NO : 106

LENGTH ¢ 2275 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

TCGATGCATCCCTCTCTGACGCAGATCTCTTTTATAAAACCGACTGTCATCCTCGATTGAGTCAGTC
TTTGCTCAAACGGACTTATTCAAAGGTCAGTTGGGTGAGTTGGGAGGCTGATGGATTCAGGATACTC
TCCGGGCACGTTCGCCATGATTCGCCTTTTTCTCGTGCTCGGCTTTGTGGCCACGACATTGGCCAAG
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ACTGTTACTTTTAACTGGAACATCGGCTGGGTTTCTGCGGCTCCAGATGGATTTACACGGCCCGTCA
TCGGCATCAACGGGCTGTGGCCGCCTCCCGTCTTAGAAGCCGACGTTAACGACACCATTATCGTAAC
CGCGCATAACTCGCTAGGCAATGAGACGACGAGCTTGCACTGGCATGGCATGTGGCAGAACAACTCG
ACTCATATAGACGGCGGAAGTAGAGTCTCGCAGTGCGAAATCCCTCTAGGGGGCACCTTTACGTACA
GGTTTAAGGCATACCCGGCAGGCACTTTTTGGTACCATTCTCACGCTATGGGCCAATATCCCGACGG
CCTACGGGCCCCGATGATTATTCACGACCCTGATTCTGCTGCGGAGCAGGACGCCGATGAGCAGCAT
ATACTTACGGTCTCGGACTGGTACCGTAACCAGATGCCGCCGCTTATCCACCGCTATCTAACTACTC
CTAACTATAACGGCGCCATGCCGAAACCCAACTCGAGCTTAGTTAACGACCAGCAGTCCAAGAGGCT
AANCATCCGCCCGGGGCAGAAGAGCTATATCCGCATTATTAATATATCAGCGCTAGCAACGTTCTAT
CTACAGTTCGGTAGGTACATCCCCCTTGTTGTACAGACAAAGCTAACGATTTAGATCAACACAACAT
GACTGTCGTTTCTATCGACGATGTTAACGGTTGGTAATCCTGTTACTTATGCTACGCTAAGATGCAT
GTCGGCATATAAGCCGTAGTCGTATGCAAACACGTAAGATTAAAGTGCTAACGACAGGTAGTCGAGC
CCCAGAGTTGGGAGGCCCTAGAGATTACCCCCGGACAACGGTACGACGTTATCATCACCGGTCTAGA
GAACCCCCAAAGAAACTATGCATTTATCAATAAGATGGCCGTTCTCGGCTTGCAGAACAACAACATC
CTCAGTTATAATTCGTCCTGGCCTGACCCAGAGCCATTGGCCGTGAGTAGGTTCAACCTCGGAAGCG
ATATCAATCTAACTCCGCTTGACCACGAGCCACTGCTGGAGCCCGTGGACAAAACCTTCACCATGGA
GGTCAACAACCTCAACATCGACGGCGTAGGCTACCGGTGAGATTGCCCCGCGGCCCTTAATCCGCAT
GCCGCTTGCTAACTTCGATACACAGCATCACGCAAGGCCCGTACCCCTACATTACCCCGCGCACALCC
CACTCTGTACACTGCCCTAACCACCGGCTTTAATGCTACCAACCCCGCCATCTACGGCCAGACCAAC
TCTTACATCGTAGAAGCCGGCGATATCGTCCAGCTCGTTGTCAACAGCAACGACCTTGTCACAACTA
ACACCTCCGGCCGCGGGCACCCCATGCACTTGCACGGCCACACCTTCCAAGTCGTGGGCCAATACGG
CACCCACTGGGACGGCGACACCGCAAAATTCCCTACCGTTCCAATGAAGCGGGACACGACCGTTCTC
TTCGCCGGCGGGAGCTTGGTCATTCGGTTCCAGGCGAACAATCCTGGTGTCTGGATGTGTACGGCTC
TCCTCCACTTTGCACGAAAACCCCAGTCCCCCGGCTGCTTGAAAAGCTTTTTGAACTGACCTTGTGA
GTCGCGCAGTCCACTGCCATATCGAATGGCATCTCGACGCCGGCATGGCCGCCACAATCATCGAAGC
GCCGCTCGAGTTCCAGCGAAGCGGTCTGCGGATCCCGCCACAGCACCTCGCGGCGTGCCGGGCATTA
AACTTAACGACCCGGGGCAATTGTGCCGGCAACACCGTTAACCTGGAGGATACGGCTGCGTGCAGAA
TCTACGACACTGATCCTTGGGGGTGAGTTGCTCTGATTTCGCGTTAACGCAGCCTTTGCTGACGACT
ACCGCTTTCTGCAGTGCGCTTATCGGGGAACGTGAGACAGCACGTTGAATAACACGCTGGCGTAGCA
CCGTATTTTGTATAGACTACTTTTCCATGTTAAATTTTTCTGTATACAGTTCGAAATAGATTCATTT
AGGGACAAATACCAGAAACAGGCTCATCCGCAACTCATGTGCACCCTGCGTAGATCGTTATGCT

SEQ ID NO : 107

LENGTH : 1632

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION : (1)...... (1632)

atgattcgectttttetegtgeteggetttgtggecacgacattggecaagactgttact
M I R L F L v L G F v A T T L A K T v T
tttaactggaacatcggctgggtttctgeggetcecagatggatttacacggecegteate
F N W N I G W V $ A A P D G F T R P V I
ggcatcaacgggctgtggecgectecegtettagaagecgacgttaacgacaccattate
G I N G L W P P P V L E A DV N D T I I
gtaaccgcgcataactegcetaggcaatgagacgacgagettgecactggecatggecatgtgg
v T A H N $§$ L. G N E T T S L H W H G M W
cagaacaactcgactcatatagacggcggaagtagagtctcgcagtgegaaatccctceta
Q NN S T H I DG G S RV S Q CE I P L
gggggcacctttacgtacaggtttaaggcatacccggcaggcactttttggtaccattet
G G T ¥ T Y R F K A Y P A G T F W Y H S
cacgctatgggccaatatcccgacggectacgggecccgatgattattcacgaceetgat
H A M 6 Q Y P D GL R A P M I I H D P D
tctgctgeggagcaggacgcecgatgagecageatatacttacggtcecteggactggtacegt
S A A E Q D A D E Q H I L T V 8 D W Y R
aaccagatgccgcecgcettatccaccgcetatctaactactectaactataacggegecatyg
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N Q M P P L I H R Y L T T P N Y N G A M
ccgaaacccaactcgagettagttaacgaccagcagtccaagaggctaaacatecgeceg
P K P N §$ § L V. N D Q Q 8§ K R L N I R P
gggcagaagagctatatccgcattattaatatatcagecgctagcaacgttctatctacag
G Q K § ¥ I R I I N I S A L A T F Y L Q
ttcgatcaacacaacatgactgtcgtttctatcgacgatgttaacgtegagecccagagt
F D Q H N M T V V §$ I DD V N V E P Q S
tgggaggccctagagattaccceoccggacaacggtacgacgttatcatcaccggtctagag
W E A L E I T P G Q R Y D Vv I I T G L E
aacccccaaagaaactatgcatttatcaataagatggecgttoteggettgcagaacaac
N P Q R N Y A F I N K M A V L G L Q N N
aacatcctcagttataattegtectggectgacccagagecattggecgtgagtaggtte
N I L S Y N §S §$ W P D P E P L A V S R F
aacctcggaagcgatatcaatctaactecegettgaccacgagecactgetggagecegtyg
N L G $S DI N L T P L D H E P L L E P V
gacaaaaccttcaccatggaggtcaacaacctcaacatcgacggegtaggctaccgeatce
b K T v T M E V N N L N I D G V G Y R I
acgcaaggcccgtacccectacattaccccgegeacacccactectgtacactgecctaace
T Q G p Y P Y I T P R T P T L Y T A L T
accggctttaatgctaccaacccegecatctacggecagaccaactcettacategtagaa
T G F N A T N P A I Y G Q T N S Y I V E
gccggcgatategtcocagetegttgtcaacagcaacgaccttgtcacaactaacacctec
A G D I V. QL V V N §$ N DL VvV T T N T S8
ggccgegggeaccecatgeacttgecacggecacaccttecaagtegtgggecaatacgge
G R G H P M H L H G HTVF Q V V G Q Y G
acccactgggacggcgacaccgcaaaattecectacegttecaatgaagegggacacgace
T H W D GG D T A K ¥ P T V P M K R D T T
gttectettegecggegggagettggtecatteggttecaggegaacaatectggtgtetygg
v L F A G G §$ L VvV I R F Q A N N P G V W
atgttccactgccatatcgaatggcatctcgacgecggcatggecgecacaatcatcgaa
M F H C H I E W H L D A G M A A T I I E
gcgcecgcetegagttecagegaageggtetgeggatecegecacagecacctegeggegtge
A P L E F Q R $ G L R I P P Q H L A A C
cgggcattaaacttaacgacceggggcaattgtgecggcaacaccegttaacctggaggat
R A L N L T T R G N C A G N T V N L E D
acggctgegtgcagaatctacgacactgatcecttggggtgegettateggggaacgtgag
T A A C R I ¥ DT D P W G A L I G E R E

acagcacgttga

T A R -

SEQ ID NO : 108

LENGTH : 543

TYPE ¢ PRT

ORGANISM : M. phaseolina

MIRLFLVLGFVATTLAKTVTFNWNIGWVSAAPDGFTRPVIGINGLWPPPVLEADVNDTIIVTAHNSL
GNETTSLHWHGMWQNNSTHIDGGSRVSQCEIPLGGTFTYRFKAYPAGTFWYHSHAMGQYPDGLRAPM
ITHDPDSAAEQDADEQHILTVSDWYRNQMPPLIHRYLTTPNYNGAMPKPNSSLVNDQQSKRLNIRPG
QKSYIRIINISALATFYLQFDQHNMTVVSIDDVNVEPQSWEALEITPGQRYDVIITGLENPQRNYAF
INKMAVLGLONNNILSYNSSWPDPEPLAVSRFNLGSDINLTPLDHEPLLEPVDKTFTMEVNNLNIDG
VGYRITQGPYPYITPRTPTLYTALTTGFNATNPAIYGQTNSYIVEAGDIVQLVVNSNDLVTTNTSGR
GHPMHLHGHTFQVVGQYGTHWDGDTAKFPTVPMKRDTTVLFAGGSLVIRFQANNPGVWMFHCHIEWH
LDAGMAATIIEAPLEFQRSGLRIPPQHLAACRALNLTTRGNCAGNTVNLEDTAACRIYDTDPWGALI
GERETAR*
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SEQ ID NO : 109

LENGTH : 2052 (including 150 bp 5' UTR and 150 bp 3' UTR)
TYPE : DNA

ORGANISM : M. phaseolina

GCAGCAACTACATCCGGGTAGGCATCAAACGCAAAGATGGTACGGAGGGAGCACTGATGCGCTTTTA
TAGCTCATATCAGCACAGCTGCGTGTAGTTGAATGGGACCGACCGAGTTTTTTTGTAGCCTCAATCT
TTCCACGCTCCGAACCATGTCCTCAGATTCTCAGAAGCATGGCGCTGTGCTCCGTAGGCGCAGCATA
CCACAGCAACCAGAAGAAGAAACCCCGCCTTCAACAACCCGGAAGTCATCGGAAAATCGACATAGCG
TTCTATCATGGTTTCTCTTTGTCCTTTCATGCGCCATCTTCGCGACGTTTATTTCCTATCTCAATAG
CGCAACGGCATACCAAACTGCGGGGTCTTATTACACAATAACTGGCCTCAAGGCTTTTCTGTCCCAT
GGGAACTCTGACAACAATTTCGACAGTCATCCTGGCAAGGGCCCATACGGCGGATCTCTGGGCCAGA
ACTTGCATCCTCGAGAGCACGTGGTCCGTGCTCCTAGTGTCAGGCACTACAGTTGGAAGGTTACCAA
GGCTTTTCGATACCCAGATGGGGTGAAAAAGGCTGTTTATCTGATTAACGACGGCTTTCTGGGACCC
ACAGTCGAAGCTCGTTCTGGCGATAGACTGGTGATTGAGGTCCAAAATGCGTTGGAAGACGAAGGTC
TCTCCTTCCACTGGCACGGTCTTTTAATGAGAGGTGCCAACTACATGGACGGTGCCGTCGGATTTAC
GCAAGACGCCATTCACCCGGGCGCCAACTTCACGTATGAGTTCGATATCGCGGATGACCAAGCCGGC
ACATTTTGGTATCACGCTCATGACCAAGTGCAGCGGGCGGATGGCCTGTTCGGAGGACTGATCATCC
ATCGCCCGGAAACCGCAACTGGAGTCGCCGATTTGGATAGATATGGGTACGATGAAGAGAGATTGCT
GCTTATCGGACACTGGTACCATCGTTCCGCACAAGATGTCCTAGCGTGGTACATCAGTGCTGGGTCC
TTTGGAAATGAGCCTGTGCCGGATTCACTCCTCATCAATGGAATGGGAGCATTCAATTGCTCAAAAG
CTATTCCTGCGAGACCTGTGGAATGCATTAACTTTGAAGGAACTGCCACACCTAATCTACAGTTCAA
CTTCACCAGACGTCACCGGCTGAGACTCGTCAACACTGGTACATTGGCTGGATTCACCTTGAGCATT
CCGGGTGCGGCCATGCAGGTCATCGAAGTTGACGGCGGCAATGCCGTTACCAGCGACTCTGAGAACG
ACACTTCAGTAGGGAGCTTATATCCAGGCCAACGTGCCGACCTAATCCTCTCTTGGCCAGAGGATAC
TCTAGAAGCCTCAAAAATTTCAATCACCCTTGACGGGGAGGACTTCAAGTACCCCAATCCAGCCCTG
ACTCGCACTCAGCACTTCTCCATATTTCGCTCTGCCCCTGTCCCGAAGGAAAAGAGCGAAGCCTCTG
CCTCTTCGGAACAAGGCAGGCCAGAAAGCCACGCACCACAAACCCTCATCGACCTCAATGCCCTTGT
CAGCGCAGATATCATCACCCCATCACTGCCCCCTGCCACTGAACACACTCTCGTTCTATACGCCAAC
ACCCTCAAACTCTCCCACCGCGGCAACAAACCCCACGGCTACATGAACCAAACCAGCTGGTCGCCGC
AATCCTCTCCGCCCCGTCCGCTCATCGCGCTGCCGCGCTCCTCTTGGGACGCCAACCAGTTCGTCCC
GCGCATCCCTCTTCCCAACGGCACCTCAGACGCGCCCTGGGTCACCATCGTCCTCAACAACCTGGAC
GACGGCTCGCACCCCTTCCACCTACATGGCCACGCGTTCTGGGTGCTCCAAACCCACGCCGCAGGGT
GGGGCTGGGGGTCGTGGAATCCATGAGCGGAGGAGCAGCCGCCGGGCGGCCCACTGGAGCTGCAGCG
CGCGGTGACGAGGGATACGGTCATGGTGCCGCGGAGGGGGTATGCGGTGCTGCGATTTAGAGCGGAC
AATGAGGGGCTCTGGATGCTGCACTGCCACAATTTGTGGCAT

SEQ ID NO : 110

LENGTH : 1752

TYPE : DNA

ORGANISM : M. phaseolina
FEATURE NAME/KEY : CDS

LOCATION s (1)...... (1752)

atgtcctcagattctcagaagcatggegetgtgetecgtaggegecagecataccacageaa
M S S D S Q K HG A YV L R RIR S I P Q Q
ccagaagaagaaaccccgcecttcaacaacceggaagtcatcggaaaatcgacatagegtt
Pp E E E T P P &S T T R K S S E N R H S V
ctatcatggtttctctttgtectttcatgegecatettegegacgtttatttectatetce
L §$ W F L F v L §$ ¢ A I F A T F I S Y L
aatagcgcaacggcataccaaactgcggggtcttattacacaataactggectcaagget
N S A T A Y Q T A G S Y Yy T I T G L K A
tttctgtcccatgggaactctgacaacaatttcegacagtcatcecctggcaagggeccatac
F L S H G N $ D NDNVF D S H P G K G P Y
ggcggatctetgggccagaacttgecatectegagagecacgtggtecgtgetectagtgte
G G $S LG Q N L H P R EHV V R A P S V
aggcactacagttggaaggttaccaaggcttttcgatacccagatggggtgaaaaaggcet
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R H ¥ §S W K v T K A F R Y P D G V K K A
gtttatctgattaacgacggctttetgggacccacagtegaagetegttetggegataga
v Yy L I N D G F L G P T V E A R S G D R
ctggtgattgaggtccaaaatgcgttggaagacgaaggtctetecttecactggecacggt
L v I E VvV Q N A L E D E G L S F H W H G
cttttaatgagaggtgccaactacatggacggtgccgteggatttacgcaagacgecatt
L L. M R G A NY M D G AV G F T Q D A I
caccecgggcgcecaacttcacgtatgagttegatategeggatgaccaagecggeacattt
H P G A N F T Y E F D I A DD Q A G T F
tggtatcacgctcatgaccaagtgcagegggeggatggectgttecggaggactgatcatce
W Y H A H D Q VvV Q R A D G L FF G G L I 1
catcgeccggaaaccgcaactggagtegecgatttggatagatatgggtacgatgaagag
H R P E T A T G V A D L D R Y G Y D E E
agattgctgettatcggacactggtaccatcegttecgcacaagatgtectagegtggtac
R L L L I G H W Y HUR S A Q D V L A W Y
atcagtgctgggtectttggaaatgagectgtgecggattcactectcatcaatggaatyg
I S A G $S F G N E P V P D S L L I N G M
ggagcattcaattgctcaaaagctattcecctgecgagacctgtggaatgcattaactttgaa
G A F N C $§$ K A I P A R P V E C I N F E
ggaactgccacacctaatctacagttcaacttcaccagacgtcaccggetgagactegte
G T A T P N L Q F N F T R R H R L R L V
aacactggtacattggctggattcaccttgagcattececgggtgeggecatgecaggteate
N T G T L A G F T L 8§ I P G A A M Q V I
gaagttgacggcggcaatgeccegttaccagegactctgagaacgacacttcagtagggage
E vD GG N AV T S D S E ND T S V G S
ttatatccaggccaacgtgecgacctaatectetettggecagaggatactetagaagec
L Y P G Q R A DL I L S W P E D T L E A
tcaaaaatttcaatcacccttgacggggaggacttcaagtaccccaatccagecctgact
S K I s I T L D G E D F K Y P N P A L T
cgcactcagcacttctceccatatttegetetgeccctgteccgaaggaaaagagcgaagcec
R T Q H ¥ § I F R S A P VvV P K E K S E A
tctgcctetteggaacaaggcaggccagaaagccacgcaccacaaaccectecategaccte
s A $§$ §$ E Q G R P E S H A P Q T L I D L
aatgcccttgtcagegcagatatcatcacccecatcactgeccoctgecactgaacacact
N A L VvV $ A D I I T P S L P P A T E H T
ctegttetatacgccaacaccctcaaacteteccaccgeggecaacaaacceccacggetac
L v L Yy A N T L K L S H R G N K P H G Y
atgaaccaaaccagctggtegecgcaatecteteegeccegtecgetecategegetgeayg
M N Q T §$ W § P Q 8§ § P P R P L I A L P
cgctectettgggacgecaaccagttegtececgegeatecctetteccaacggeacctea
R 8§ S W D A N Q F VvV P R I P L P N G T S
gacgcgecctgggtcaccategtectcaacaacctggacgacggetegeaccecttecac
D A P WV TI VvV L NN L D D G S H P F H
ctacatggccacgegttetgggtgetccaaacccacgecgecagggtggggetgggggteg
L H G H A F W V L Q T H A A G W G W G s

tggaatccatga

W N P -

SEQ ID NO : 111

LENGTH : 583

TYPE : PRT

ORGANISM : M. phaseolina

MSSDSQKHGAVLRRRSIPQQPEEETPPSTTRKSSENRHSVLSWFLFVLSCAIFATFISYLNSATAYQTAGSYYTITGL
KAFLSHGNSDNNFDSHPGKGPYGGSLGONLHPREHVVRAPSVRHYSWKVTKAFRYPDGVKKAVYLINDGFLGP
TVEARSGDRLVIEVONALEDEGLSFHWHGLLMRGANYMDGAVGFTQDAIHPGANFTYEFDIADDQAGTFWY
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HAHDQVQRADGLFGGLIIHRPETATGVADLDRYGYDEERLLLIGHWYHRSAQDVLAWYISAGSFGNEPVPDSLLI
NGMGAFNCSKAIPARPVECINFEGTATPNLQFNFTRRHRLRLYNTGTLAGFTLSIPGAAMQVIEVDGGNAVTSD
SENDTSVGSLYPGQRADLILSWPEDTLEASKISITLDGEDFKYPNPALTRTQHFSIFRSAPVPKEKSEASASSEQGRP
ESHAPQTLIDLNALVSADITPSLPPATEHTLYLYANTLKLSHRGNKPHGYMNQTSWSPQSSPPRPLIALPRSSWD
ANQFVPRIPLPNGTSDAPWVTIVLNNLDDGSHPFHLHGHAFWVLQTHAAGWGWGSWNP*

INCORPORATION BY REFERENCE

All of the U.S. patents, U.S. published patent applications, and published PCT applications

that cited herein are hereby incorporated by reference.
EQUIVALENTS

While several embodiments of the present invention have been described and illustrated
herein, those of ordinary skill in the art will readily envision a variety of other means
and/or structures for performing the functions and/or obtaining the results and/or one or
more of the advantages described herein, and each of such variations and/or modifications
is deemed to be within the scope of the present invention. Those skilled in the art will
recognize, or be able to ascertain using no more than routine experimentation, many
equivalents to the specific embodiments of the invention described herein. It is, therefore,
to be understood that the foregoing embodiments are presented by way of example only
and that, within the scope of the appended claims and equivalents thereto; the invention

may be practiced otherwise than as specifically described and claimed.
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What is claimed is:

1. An isolated polypeptide having at least 80% sequence identity to an amino acid

sequence selected from the group consisting of SEQ ID No. 3, 6, and 9.

2. The isolated polypeptide of claim 1, wherein said polypeptide has at least 85%
sequence identity to the amino acid sequence selected from the group consisting of SEQ ID
No. 3, 6, and 9.

3. The isolated polypeptide of claim 1, wherein said polypeptide has at least 90%
sequence identity to the amino acid sequence selected from the group consisting of SEQ ID
No. 3, 6 and 9.

4. The isolated polypeptide of claim 1, wherein said polypeptide has at least 95%
sequence identity to the amino acid sequence selected from the group consisting of SEQ 1D
No. 3, 6 and 9.

5. The isolated polypeptide of claim 1, wherein said polypeptide has at least 98%
sequence identity to the amino acid sequence selected from the group consisting of SEQ ID
No. 3, 6 and 9.

6. The isolated polypeptide of claim 1, wherein said polypeptide has at least 99%
sequence identity to the amino acid sequence selected from the group consisting of SEQ ID
No. 3, 6 and 9.

7. The isolated polypeptide of claim 1, wherein said polypeptide has 100% sequence
identity to the amino acid sequence selected from the group consisting of SEQ ID No. 3, 6 and
9.

8. An expression construct comprising a polynucleotide having at least 80% sequence
identity to the nucleotide sequence selected from the group consisting of SEQ ID No. 1, 2, 4, 5,
7, and 8, wherein said polynucleotide is operably linked to at least one translational regulatory
sequence, said translational regulatory sequence comprises a ribosomal binding site,

translational start sequence, or translation stop sequence, or combination thereof.

103



27 Jul 2017

2013302536

9. The expression construct of claim 8, wherein said polynucleotide has at least 85%
sequence identity to the nucleotide sequence selected from the group consisting of SEQ ID
No. 1,2,4,5,7,and 8.

10. The expression construct of claim 8, wherein said polynucleotide has at least 30%
sequence identity to the nucleotide sequence selected from the group consisting of SEQ ID
No. 1,2,4,5,7, and 8.

11. The expression construct of claim 8, wherein said polynucleotide has at least 95%
sequence identity to the nucleotide sequence selected from the group consisting of SEQ ID
No. 1,2,4,5,7,and 8.

12. The expression construct of claim 8, wherein said polynucleotide has at least 38%
sequence identity to the nucleotide sequence selected from the group consisting of SEQ ID
No.1,2,4,5,7,and 8.

13. The expression construct of claim 8, wherein said polynucleotide has at least 99%
sequence identity to the nucleotide sequence selected from the group consisting of SEQ ID
No. 1,2,4,5,7,and 8.

14. The expression construct of claim 8, wherein said polynucleotide has 100%
sequence identity to the nucleotide sequence selected from the group consisting of SEQ ID
No.1,2,4,5,7,and 8.

15. A recombinant gene construct comprising a polynucleotide having at least 80%
sequence identity to the nucleotide sequence selected from the group consisting of SEQ ID No.
1, 2, 4, 5, 7, and 8, wherein the polynucleotide is expressible in a host cell to produce an
enzyme which degrades lignin.

16. The recombinant gene construct of claim 15, further comprising a promoter region

operably-linked to enhance expression of the polynucleotide template.
17. The recombinant gene construct of claim 15, wherein said polynucleotide has at least

85% sequence identity to the nucleotide sequence selected from the group consisting of SEQ
ID No. 1, 2,4,5,7,and 8.
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18. The recombinant gene construct of claim 15, wherein said polynucleotide has at least
90% sequence identity to the nucleotide sequence selected from the group consisting of SEQ
IDNo.1,2,4,5,7,and 8.

19. The recombinant gene construct of claim 15, wherein said polynucleotide has at least
95% sequence identity to the nucleotide sequence selected from the group consisting of SEQ
ID No. 1,2,4,5,7, and 8.

20. The recombinant gene construct of claim 15, wherein said polynucleotide has at least
98% sequence identity to the nucleotide sequence selected from the group consisting of SEQ
ID No.1,2,4,5,7, and 8.

21. The recombinant gene construct of claim 15, wherein said polynucleotide has at least
99% sequence identity to the nucleotide sequence selected from the group consisting of SEQ
IDNo.1,2,4,5,7,and 8.

22. The recombinant gene construct of claim 15, wherein said polynucleotide has 100%
sequence identity to the nucleotide sequence selected from the group consisting of SEQ ID
No. 1,2,4,5,7,and 8.

23. A transformant comprising a polypeptide of any one of claims 1 to 7, an expression
construct of any one of claims 8 to 14, a recombinant gene construct of any one of claims 15 to
22, or a polynucleotide having at least 80% sequence identity to a nucleotide sequence
selected from the group consisting of SEQ ID No. 1, 2, 4, 5, 7, and 8, wherein said transformant

produces an enzyme which accelerates lignin degradation.

24, A transgenic fungi of M. phaseolina with enhanced lignin degradation, comprising a
polypeptide of any one of claims 1 to 7, an expression construct of any one of claims 8 to 14, a
recombinant gene construct of any one of claims 15 to 22, or a polynucleotide having at least
80% sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID
No.1,2,4,5,7,and 8.
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1235 bp
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2172 bp
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2116 bp
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