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"No: | Amino Acid Desarlption
1. Nucleotide Nucleotide sequence of Fv3A, a GH3 enzyme from F. verticiflivides
2. Amino acid Protein sequence of Fv3A
3. Nucleatide Nucleotide sequence of PI43A, a GH43 enzyme from P. funicufosum
4, Amino acid Protein seguence of PI43A
5. Nucleotide Nugcleotide sequence of Fv43k, a GH43 enzyme from F. verticillicides
8. Amino acid Protein sequence of Fv43k
7. Nucleotide Nucleotide sequence of Fv394A, a GH39 enzyme from F. verticillicides
8. Amino acid Protein sequence of Fv3BA
9. Nucleotide Nucleotide sequence of Fv43A, a GH43 enzyme from F. verlicillicides
10. Amino acid Protein sequence of Fvd3A
. Nucieotide Nucleotide sequence of Fvd3B, a GH43 enzyme from F. verlicilfioides
12. Amino acid Protein seguence of Fv43B
13. Nucleotide Nucleotide sequence of Pab1A, a GHY1 enzyme from P, anserina
14. Amino acid Profein sequence of PabiA
15. Nucleotide Nucleotide sequence of Gz43A, a GH43 enzyme from G, zeae
186. Amino acid Protein sequence of Gz43A
17. Nucleotide Nucleotide sequence of Fod3A, a GH43 enzyme from F. oxysporum
18. Amino acid Protein sequence of Fo43A
19. Nucleotide Nucleotide sequence of AT43A, a GH43 enzyme from A, fumigalus
20, Amino acid Protein seguence of Af43A
21. Nucleotide Nugcieotide sequence of PIS1A, a GH51 enzyme from P. funiculosum
22. Amino acid Protein seguence of PIS1A
23. Nucleotide Nucleotide sequence of AfuXynZ, a GH11 enzyme from A furnigalus
24. Amino acid Protein sequence of AfuXyn2
25, Nucleotide Nucleotide sequence of AfuXyn, a GH11 enzyme from A, fumigatus
26. Amino acid Protein sequence of AfuXynb
27. Nucleotide Nucleotide sequence of Fvd3D, a GH43 enzyme from F. verticilivides
28, Amino acid Protein seguence of Fv43D
28 Nucleotide Nugcieotide sequence Pi43B, a GH43 enzyme from P. funiculosum
30. Amino acid Protein seguence of PH43B
31. Nucleotide Nucleotide sequence of Fv31A, a GHB1 enzyme F. verticillicides
32. Amino acid Protein sequence of Fv51A
33. Nucleotide Nucleotide sequence of Cgd1B, a GHb1 enzyme from C. globosum
34, Amino acid Protein sequence of Cg518B
35, Nuclectide Nucleotide sequence of Fv43C, a GH43 enzyme from F. verticiflicides
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36. Amino acid Fvd3C protein sequence
37. Nucleotide Nucleotide sequence of Fv30A, a GH30 enzyme from F. verticlilivides
38. Armino acid Fv30A protein sequence
39. Nucleotide Nucleotide sequence of Fv43F, a GH43 enzyme from F. verficillioides
40, Amino acid Fv43F protein sequence
41, Nuclectide Nucleotide sequence of Xyn3, a GH10 xylanase from T, reesei
42, Amino acid Xynd protein seguence
43. Amino acid Protein sequence of Xyn2, a GH11 xylanase from T, reese
44, Amino acid Protein seguence of Pa3C
45, Amino acid Protein sequence of Bxdt, a GH3 p-xylosidase from 7. reese
48. Nucleatide Deduced cDNA for PaS1A.
47, Nucleotide Codon optimized cDNA for Pab1A.
48. Nucleotide Coding sequence for CBH1 signal sequence upstream of genomic
DNA encoding mature Gz43A,
49, Nucleotide Coding seguence for CBH1 signal sequence upstream of genomic
DNA encoding mature Fod3A.
50. Nucleotide Nucleotide sequence for CBH1 signal sequence upsiream of codon
optimized DNA encoding PIB1A
51 Nucleatide Nucleotide sequence of Bgd, an endoglucanase from T regsel
52. Amino acid Protein sequence of T. reesei Bgé
53. Nucleotide Nucleotide sequence of Pa3Dl, a GH3 p-glucosidase from P. anserina
54, Amino acid Profein sequence of Pa3l
55. Nucleotide Nucleotide sequence of Fv3G, a GH3 B-glucosidase from F. verticillivides
6. Amino acid Protein sequence of Fv3(G
57. Nucleotide Nucleotide sequence of Fv3D, a GH3 p-glucosidase from F. verticillioides
58, Amino acid Protein sequence of Fv3D
59, Nucleotide Nucleotide sequence of Fv3C, a GH3 p-glucosidase from F. verticiflivides
60, Amino acid Protein seguence of FvaC
81. Nucleotide Nugcleotide sequence of Tr3A, a GH3 B-glucosidase from T. reesef
62. Amino acid Profein sequence of Tr3A
83. Nucleotide Nucleotide sequence of TraB, a GH3 B-glucosidase from 7. reeser
64, Amino acid Protein sequence of TraB
65. Nucleotide Nucleotide sequence of Te3A, a GH3 p-glucosidase from
T. emersond, optimized for expression in T.reesel
66, Amino acid Protein sequence of TedA
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"NO: | Amino Actd Description
67. Nucleotide Nucleotide sequence of An3A, a GH3 p-glucosidase from A. ruger
68. Amine acid Protein sequence of AndA
69. Nuclegtide Nuciestide sequence of Fo3A, a GH3 B-glucosidase from F. oxysporum
70. Aming acid Protein sequence of Fo3A
7. Nucieotide Nucieotide sequence of Gz3A, a GH3 p-glucosidase from G, zeae
72. Amino acid Protein sequence of Gz3A
73. Nucieotide Nucleotide sequence of Nh3A, a GH3 B-glucosidase from N haematococea
74, Amino acid Protein sequence of Nh3A
75. Nucleotide Nucleotide sequence of VA3A, a GH3 f-glucosidase from V. dahiiae
78. Amine acid Protein sequence of Vd3A
i7. Nucleotide Nucleotide sequence of Pa3G, a GH3 §-glucosidase from P. ansering
78. Aming acid Protein sequence of Pa3G
79. Armine acid Protein sequence of TnaB, a GH3 p-glucosidase from T, neapolitana
8a. Amino acid Protein sequence of TrEGb or BEg7, from 7. reesei
81. Aming acid Protein sequence of TikG, from Thislavia ferresiris
8a. Amino acid Protein sequence of TrBA from 7. reessi
83. Amino acid Protein sequence of Tr7A from T, reesei
84. Amine acid Protein sequence motif 1 of GHE1 family endoglucanases
85. Amino acid Protein sequence motif 2 of GHE1 family endogiucanases
86. Aming acid Protein sequence motif 3 of GHG1 family endoglucanases
87. Armine acid Protein sequence motif 4 of GHE1 family endoglucanases
88. Amino acid Protein sequence motif & of GHB1 family endoglucanases
89. Aming acid Protein sequence motif & of GHE1 family endoglucanases
a0. Amino acid Protein sequence motif 7 of GHE1 family endoglucanases
a1. Aming acid Protein sequence motif 8 of GHB1 family endoglucanases
92. Nuciectide Nucieotide sequence of an Fv3C/Bgld chimeric f-glucosidase
93. Amino acid Protein sequence of an Fv3C/Bgl3 chimeric p-glucosidase
94. Nucieotide Nucieotide sequence of an Fv3C/Te3A/Bgl3 chimeric B-glucosidase
85. Armine acid Protein sequence of an Fv3C/Te3A/Bgl3 chimeric B-glucosidase
96. Amino acid Protein sequence motif 1 of a polypeptide of a chimeric f-glucosidase
97. Aming acid Protein sequence motif 2 of a polypeptide of a chimeric §-giucosidase
g8. Amino acid Protein sequence motif 3 of a polypeptide of a chimeric B-glucosidase
99. Aming acid Protein sequence motif 4 of a polypeptide of a chimeric B-glucosidase
100. | Aming acid Protein sequence motif 5 of a polypeptide of & chimeric B-giucosidase
101, | Amino acid Protein sequence motif 6 of a polypeptide of a chimeric 8-glucosidase
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102. | Aming acid Protein sequence motif 7 of a polypeptide of a chimeric f~giucosidase
103. | Amine acid Protein sequence motif 8 of a polypeptide of a chimeric B-glucosidase
104. | Amino acid Protein sequence motif 9 of a polypeptide of a chimeric f-glucosidase
105. | Amino acid Protein sequence motif 10 of a polypeptide of a chimeric f-glucosidase
106. | Amino acid Protein sequence motif 11 of a polypeptide of a chimeric f-glucosidase
107. 1 Amino acid Protein sequence motif 12 of a polypeptide of a chimeric p-glucosidase
108. | Amino acid Protein sequence motif 13 of a polypeptide of a chimeric f-glucosidase
108. | Amino acid Protein sequence motif 14 of g polypeptide of a chimeric P-glucosidase
110. | Aming acid Protein sequence motif 15 of a polypeptide of a chimeric p-glucosidase
111, 1 Amino acid Protein sequence motif 16 of a polypeptide of a chimeric f-glucosidase
112, | Amino acid Protein sequence motif 17 of a polypeptide of a chimeric B-glucosidase
113, | Amino acid Protein sequence motif 18 of a polypeptide of a chimeric f-glucosidase
114. | Amino acid Protein sequence motif 18 of a polypeptide of a chimeric f-glucosidase
115, | Aming acid Protein sequence motif 20 of a polypeptide of a chimeric p-glucosidase
116. | Amino acid Protein sequence motif 21 of a polypeptide of a chimeric f-glucosidase
206. { Amino acid Protein sequence of @ GHE Vendoglucanase from 7. aurantiacus

207. § Aming acid Protein sequence of a GHB1/endoglucanase from 7. auranfiacus
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Conserved residues inferred from alignment and structures
of TrEGD {or 7. reesei Eg7, or TrEGT) (pdb: 2vic) and TEG (pdb: 3EH)

Protein TEG TrEGD TrEg4d
Metal coordination H19 H20 H22
Conserved surface paich D42 D62 D61
Conserved surface paltch 44 (564 63
Metal coordination H86 H108 H107
Buried salt bridge R153 R177 R177
Buried salt bridge E155 E179 £179
Metal coordination H160 H184 H184
Metal coordination Q169 Q183 2183
Metal coordination Y171 Y195 Y185
Involved in activity Y210 Y233 Y232
Disulfide 58 C77 77
N Disulfide Ci74 197 188 y

Conserved amino acids of CBM1 domains of TrEgd, TrBA and Tr7TA
{Full length numbering)

inferred from alignment

CBM1 Trigd

G313
Q314
C31h
G316
G317
5321

G322
P323
1324
G346
ASETY
T331

0334
N336
Y338
Y338
Q341
C342
L343

TroA

G32
Q33
C34
G35
G36
S40
G41
P4d
T43
45
A4B
150
C51
NS5
Y&7
Y58
Q60
G61
162

Tr7A

G483
3484
C485
(G486
G487
5481

G482
P43
T484
0496
A4GY
T501

C502
N50H
Y508
Y508
Q511
Ch12
1513
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Protein composition of T.reesei
integrated strain H3A
Q
Protein Tctgi szrea
Fv3A 9.6
FvB1A+Fv43D 14.8
Xyn 3 12.6
Bgi 1 7.5
CBH1 36.4
EGLs 586
CBH2 9.5
Cther 4.0

Proteins added to T, reesef integrated strain H3A
Stock Protein
Protein Concentration
{mgimi)
1 Purified 7. reesei CBH1 7.4
2 Purified 7. reessi CBHZ 3.0
3 Purified 7. reesei EGI 3.9
4 Unpurified Fv3C 2.1
5 Water
& Purified 7. reesei EG4 1.1
7 H3A UF concentrale 102.8
8 Purified 7. reessi Bght 3.9
9 Purified 7. reesei Xyn2 2.6
10 Purified 7. reesei Xyn3 4.6
11 Purified F. verticillivides Fv43D 8.8
12 Purified F. verlicillioides Fyb1A 7.8
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CBH1 CRBHZ EG2 £G4 Glucan
{malg {mglg {mglg {mglg Conversion (%}
glucan) glucan) glucan} glucan)
20 18.6
1.25 18.75 427
2.5 17.5 46.9
5 15 59.1
10 10 74.8
20 687
20 18.3
1.25 18.75 32.1
2.5 17.5 382
5 15 35.9
10 10 417
20 249
20 17.6
1.25 1875 24.3
2.5 17.5 26.3
5 15 24.3
10 10 292
20 23.1
12.4
1.25 281
2.5 34.1
5 40.0
10 52.8
20 68.2
12.5
1.25 15.9
2.5 17.3
5 19.9
10 22.1
20 262
12.4
1.25 15.0
2.5 16.6
5 17.0
10 19.8
20 221
20 16.3
18.75 17.4
17.5 17 .4
15 16.2
10 15.4
Y 11.1 Y,
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CBH1 CBH2 EG2 £G4 Glucan
{ma/g {mgly {mglg {myglg Conversion (%)}
glucan) glucan) glucan} glucan)
20 22.8
1 0.25 18.75 56.6
2 0.5 17.5 67.0
4 1 15 77.4
8 10 102.0
16 4 65.5
20 23.1
0.625 0.625 18.75 51.5
1.25 1.25 17.5 73.8
2.5 25 15 82.5
5 5 10 100.7
10 10 76.1
20 30.5
0.25 1 1875 58.0
0.5 2 17.5 69.7
1 4 15 74.5
8 10 85.6
4 16 60.4
20 28.5
1.125 0.125 18.75 55.1
2.25 0.25 17.5 714
4.5 0.5 15 86.3
9 1 10 90.3
18 2 54.2
20 30.3
1.125 0.125 18.75 51.7
225 0.25 17.5 66.4
4.5 0.5 15 731
8 1 10 72.86
N 4
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Yield of Xylose Monomer released by EG4 on hydrolysis
of dilute ammonia pretreated corncob
mglg Enzyme EG4 +
added per gram 1.12 malg HIAEGY
Glucan + Xylan H3A Xyn3d B27
1.7 30.1% 21.9% 36.1%
6.0 65.7% 23.0% 73.9%
8.0 70.1% 24.1% 79.9%
14.0 78.1% 23.5% 88.1%
21.0 80.5% 25.7% 82.0%

Percent Yield of Glucose Monomer released by EG4 on
hydrolysis of dilute ammonia pretreated corncob
mglg Enzyme EG4 +
added per gram 1.12 mglg HIAEG4Y
Glucan + Xylan H3A Xynd $27
1.7 22.4% 11.0% 25.0%
6.0 45.7% 12.7% 67.6%
8.0 52.7% 13.2% 75.5%
14.0 65.4% 14.1% 890.4%
21.0 74.2% 154% 97.9%
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Total Fermentable Monomers {mg/ml) released by EG4 on
hydrolysis of dilute ammonia pretreated corncob.
mglg Enzyme EG4 +
added per gram 1.12 malg HIAEGY
Glucan + Xylan H3A Xyn3d B27
1.7 45 27 52
6.0 895 30 122
8.0 105 31 134
14.0 12 132 155
21.0 132 35 164

Tabile 6-1: Effect of addition of purified EG4 on glucose
release from dilute ammonia pretreated comcob

Mag/mb Glucose
EG4 added Xynd added Monomer
{(mg/g) (mg/g) released
0.53 0.53 34
O (.53 0.77
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Bsta-glucosidase activities of T. reesef Bgl, A. niger Bglu, Fv3C, Fv3D,
and Pa3C on cellicbiose and CNPG

Concentration | Cellobiase Activity | gﬁﬁfﬁ i
Enzyme (mg/mi) umt |umg | Proten
T. reesei Bglul, Purified 2.3 19.4 8.4 1242
Fv3C Shake Flask 2.4 427 18 1156
Fv3D Shake Flask 2.9 0.0 0.0 6221
Pa3C Shake Flask 1.9 0.0 0.0 2
A. niger Bglut, Purified 2.4 244 102 168

Relative weight of
enzymes in a purified
hemiceliulase mix as
used in Example 18,

Enzyme | wiw%
Xyn 3 45.0
Fv3A 15.0
Fv43D 50
FvB51A 35.0

(s

14

I&le

.13

Comparison of Enzyme Mixes in Ammonia
Pre-Treated Corncob Saccharification.

Enzyme Mix

Dose {mg protein
{g cellulose) for
Glucan Conversion:

70% | 8B0% | 90%
Accelierase 1500 + Multifect Xylanase | 38 - -
whole cellulase from 7. reesei
integrated strain (H3A} 21 28 36
75% whole cellulase from T. reesei
integrated strain {H3A) /7 25% F3C 12 15 19

FIC
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SEQ ID NO:
Nucleotide sequence for Fv3A, a GH3 family enzyme from Fusarium verficillioides
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gegaggacagagatogtgagaaccttgactyggectgagagecagetgaceetioticagaagetetetag
tcteggeaagecactggttgttatccagettggtgatcaagtecgatgacaccgetcttitgaagaacaay
aagattaacactattctitgggtcaattacectggtcaggatggoggecactgeagtcatggacctgeteca
ctggacgaaagagtcctgctgﬁcpgaufacccgtpapqpauta::d:aﬂcaaatacactgagcagattgg
catgactgacatggacctcagacctaccaagtegttigecaygy gotggtactcaactceea

e

acaagttgacgt

[NO S

gttcettecctacy Vb,ﬁgj\ctapdptahahpaqqttCCAQGCCdagb gtoca

ttgacatcoragaagettctcaagggetgecagtgetcaatactecoatactigegegetgoecoeecateea

agttagtgtcaagaacaccgygccgeattacctecgacttitgtetetetggtctttatecaagagtgaagtt

ggacctaagecttaccototoaagacocttygecgygettatggtegettgeatgatgtegegeoticatega

cgaaggatatctcactggagtggacgttggataacattgegegacggggagagaatggtgatttggtttgt

r tgggacttacactotglt qbtqgatanPLLaPQPa;occaa jatccaggttacgetgactgga
attttggataag: aagtctgogtaa

SEQ ID NO:2

Protein sequence of Fv3A

mllnlgvaasalsisligglacaatpytipdetkgplskngicdislspakraaalvaaltpeekvgnly

snATGAPRIGLPRYNHWNEALHGLAGS PGGRFADTPPYDAATSFPMPLIMARAFDDDLIHD IGNVVGETEA
RAFTNGGRRGVDERTPNVNPFEDPRUGRGSETPGEDALEVSRYARYIVRGLEGDKEQRRIVATCKHYAGHN
DFEBWGQFTRHBFDAKITPQDLAEYYVRPFQECTRDAKVGSIMCAY&AVNGXPAQANSYLQETILRGHWN
HTRDNNEITSDOCAMOD THONHKYVEKTNARGAQVAFENGMD ssceytttsdvsdsykaggliitekimdrsl

krlteclvhtgtffdgakagwnsisfadvntkeagdlalrsavegAVLLENDGTLPLRKLRERDSVAMIGEH
AN T SRLOGGY SGRAPFLES PLY AARK LG LD TNVARGPT LONS SSHDRWT TNAVAARKKSDY I LY FGGLD
ASAAGEDRDRENILDWPESQLTLIQRLASLER PLVVIQLGDOVDDTALLENKK INS ILWVNY PGODGGTAV
MDLLTGRESPAGRLEPVIOYPSKYTEQICMTDMDLEPTRSLPGRTYRWY STPVLPYGFGLAY Tk faak fks
1kl*iil1fllKvVMqov~uL:a ppigvsvkntgritsdfvslviiksevgpkpypliktliaaygrlhdy

-

apsstkdislewtidniarrgengdlivvs ;gTvtllldﬁftquﬂlq“rlCﬂK\a*lCV oadpksa

I
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SEQ ID NO:3
Nucleotide sequence for PI43A, a GH43 family enzyme from Penicillium funiculosum

atgettcagegatttyg

attttaccactqqctctattqactq*“

goagtgaaagecgacaaccoct

3

ttgtgeagageatctacaccgetgateceggecaccgatggtatacaatgacegegtttatgtetttcatgga
ccatgacaacaccggagetacctactacaacatgacagactc ucatc;gtfc;cqicaqbquatatquq
aatiggcaagatecatggeattccaatgagectggecaattteacctgggecaacgegaatgegtgggeac

Cgcaag\xd*”“QKCQCddVQQdedtLCLde1 Latgctectgtocgacacaacgatggttctatgge

3

tatcgotgtoggagtgageageaccatecacaggteecataccatgatgetateggeaaacegetagtagaqg
ACGEG 'ﬂ teccaccgtgttcatecgacgatgacggtecaggeatacctgtactggggaaateccay
acctgtggtacgicaaattgaaccaagatatgatategltacagegggagecctactcagatccactcac

cacggcetggatibtgotactcegaacgggcaatgetcaacggecgaccact
tacaaacgraacggeatctactatatecgectatgecagecgatight
cgggaaceay

lolot:Totaions

caatcacgagggtatt

ggaggeggehaceaacy

“tgaagaagetecatgggta

3

Letgaggataticgetacteea

Lgccactggtecegtyggacttatcgagygegteatcatgecgacecaaggtageagetttcac

3

tegacttccagaacaactoctac “titotatcacaacggegetettecegge
ctgtatgtgtggagcaaticaaatacaatgcagatggaaccatiiccgacga
tcga~a+”~cca”d*“*Quvvbaqcthadttqqqactctcaaccct;dcthCQquQudquAqaaac
gchqcatf”tcttcaqubaa acgtegggtttatcaac

i\ddduv,dddqqpqtdqh t@qqt auqaacccattftttc;cagcchgqttg

at

aateyoioont
aal u\_jk,\_:fi

Q

ctteotgecaaatagoeggeggeactatitgcaatacaccteggaageacaactggtacgetegtgggeactty
uCCC@HGCdCCgQ cggttggeagacttggactacegtitacctgitctgtcagtggegeatetgygg

£

stattttgtttteggtggtageggaacaggataccetgticaactiitgatiattggcagt

ot
«-\
]
Pt
{
(

C((-_;\ atas

17

SEQ ID NO:4
Protein sequence of PI43A

mlgrfavilplallisvgvkadnpfvgsivtadpapmvyndrvyvindhdntgatyynmtdwhlissadma
andhglpmslanftwananawapqviprngqufyapvrhndgsmaigvgvsstitgpyhdaigkplva
nneidptviidddggaylywgnpdivyvklingdmisysgsptgiplitagigtrignagqrptifesapwy
ykrngiyyiayaadccsedirystgtsatgpwtyrgvimptqgssftnh&giidfqnnsyffyhngalpg
gggvgrsvevegfkynadgtipiienttagragigtinpyvrgBAETAAWSSGITTEVCSEGGIDVGED
NGDYIRKVKGVAFGSGAHSESARVASANSGGTIATHLGSTTGTLVGTCTVEST %SIQﬁW““V“CSf'CnSG
TCDVYEVEGGSGTGYLENFDYWOFa
17
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SEQ ID NO:S
Nucleotide sequence for Fv43E, a GHA43 family enzyme from Fusarium verticillicides
gtgaaggetatactggctegtgygcegt ;gqccapttptttgaquy,Vhaccgo
gtcogogocaccaccettcaacaatectatecatetactecagactitocagataacy
agataactactactactictctgeticcaacttecacttcagoocaggagoacco
gatctgctaaactgy £Cg
cteoctggeotcacgtt
gtggtactgg
tggtacaacs

2
ataccatgtatg
peai

ptfgfgquagapctngtabasaCCSCtha'“
a gataabaattgctactMC"asaucx
gta 3 ccggtgaggtcasagtatoetcaactats
gtxauatcbgughtagtttt'aagaapaptqatuttqgggtcca Jacitgy:
a

p]
i
'!’
i
t’f DJ

$ gqaqggtaaifquatqtau
aagatcaacgggotctactatatcctaaacgatageccaagtaggeagicagacctggattitggaagtega
aatcaccocigggooccttatgagtctaaggtectegecgacaaagticaceoegectatetotggtgygtaa
ctecgoogeatcagggtagtetcataaagactcececcaatggtggetggtacticatgicaticacttggygce
tatcetgeooggoegtottcoggttcttgecacecgattacgtggggtagegatggtittococcaticttgtea
agggtgctaatggeyggatggggatcatettacccaacacttectggcacyggatyggtigtgacaaagaatty
gacaaggactgataccticecgeggaacctecacttgetecgtectgegyagtiggaaccataateccggacgte
aacteoettoactgtcaacaacggectygactetecgeactygetageattacgaaggatatttaccaggega
ggaacacgetatotcaccgaactecatggtgatcatccaacaggaatagtgaagattgatttetctecgat
Jaaggacggogaccyggygccgyggcttitecagegtttegagaccaaagtigeatacateggtattcatcgagat
aacggaaagt atcgctacgaagcecatgggatgaatatggatgagiggaacggaacaacaacagace
tgggacaaa ccacagetaatgtygccttectggaaggaccaagatctiggotgagacttcaactga
taccaaccca aactggeaacactatcecttttettacagtigggatggagicaagtatgaaacactg
ggtcoccaac ctgtacaatggttgggecattctttatt acogaticggeateticaacticg
ccgagacy gagg tt T

SEQ ID NO:S
Protein sequence of Fvd3k

mkvywlvawatsltpalaglighrrattfnnpiiysdfpdndvEigpdnyyyEsasnfhispgapvlksk
dlinwdlighsiprianfgdgydlippgsryyrggtwasslryrksnggwywigcinfwgtwrytasspegp
wynkgnfgdnneyydngiliddddimyvvygsgevkvsglsgdgfsgvksgevikntdigrgdlegnrmy
kinglyvilndspsgsgtwiwkskspwgpyeskvladkvippisggnsphagslikipnggwyfmsftwa
yvepagrlpvlapitwgsdgfpl ivkganggwgssyptlpgtdgviknwirtdifrgtslapswewnhnpdy
nsftvnnoltlrtasitkdiygarntlshrthgdhptgivkidfspmkdgdragisafrdgsayigihrd
ngkftiatkhonmnmdewngtttdlggikatanvpsgritkiwlrligldinpagtontifsyswdgvkyetl
gpnfklyngwaffiavrigifnfaetalggsikvesftaa

FIG. 188
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SEQ ID NO.7
Nucleotide sequence for Fv384, a GH38 family enzyme from Fusarium verticillivides

IS

atgca c;acecta:c:Lvavbb,tttqqtqctqqctctqacp&c;a¢6g;“Q:tq acageaaggeacayg
caactgtaegacotetecadaaatcatggaccggegaaggoccttagt gettcatatacggetggec
Lgauadv'Qaa“aqo:otbuavapciCpaiapcagatttpttﬂvbaacbcach:aqauLvaaciCQaac
[te;

= ] )
oY
\)

cgcoggegotogegeccaaateccatcactgggttgggecagaggtggotatgaaggataccteggecget
tcaactcaaccottatecaactategeaccacgeograagtataacgctocactitatettgtitgectecatyga
goatggcecgygecagggttcaaactoccegtticetggegacaatggeaatiggactgag

>

cetetgg
atggagttaticiggaatcagettgtgtctgacttgaaggecteataatatgetggaaggtettgtgattyg
atgtttggaatgagectgatattgatatettttgggategecegtgotegeagtticttgagtattacaa
tcgeoocoaccaaactacticggtgagtetactactgatecatacgtatttacagtgagetgactggtega
attagaaagacactitcccaaaactetictcagtggeccagecatggeacattetececattetgtecgaty
atauatoecd;dc:qu:LubqaiCquachquaupuaga agtceoctgatatitactectggecatca
gatiggeogetitgggaacgtgagecgygacageactatceococgactitaccacctitgegggegeaatatgyge
gttcocccoacaagecaatitgacgtcaatgagtacgectgcacgegatgagraaaatecagecaacteegtet
actacctetetecaactagagegtcataaccttagaggteticecoorcaaactiggggtageggatetgacet
ccacaactggatoggeaactigatttacagecactaccggtacciceyay acttactaccctaatggt
qaatcgcaQQCLta:aqq actatgcggeccatggcagggeagagacittotcaccaaagecategteggact

gtittgatgtctttgecactaagcaaggceogtaagattaagattatagoeogge &anUOdeqina
agraaa: aacatcaadatcageggtttggaagtagcaggacttcctaagatggotacggtaaaggte
cggactitatcogticgactgggctgggecgaatggaaaggtitgacegecctottgatttgggggagaaga

agtatacttattcggecaatacggtgagecagecectetacttaa

-4
H

O Ul

SEQ ID NO:8
Protein sequence of Fv304

mhvatlttlvialttnvaagagtatvdlsknhgpakalgsgt iy gwpdngtsvdtsipdfivtdikinsn

rgggagipslgwarggyegyvigrinstisnyrttrkynadfillphdlwgadggaggsnspipgdngnwte
mel fwnglvsdlkahmmleglvidvwnepdidifwdrpwsgfleyynratklirktipktlisgpamahs
pilsddkwhtwlgsvagnktvpdivswhgigawerepdstipdfttirvagygvpekpidvneyaardegn
pansvyylsqlqrbn?raﬁraﬁwgsgsdlhrwmgnliyutfgfsag yypngewgavkyvaamaggrlivi
kassdlkfdvfatkggrkikiiagtrtvgakynikisglevaglpkmgtvkvrtyridwagpngkvdgpv

3
dlgekkytysantvsspst

\1
7
O
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SEQ 1D NO:9
Nucleotide sequence for Fvd3A, a GH43 family enzyme from Fusarium verticillivides

Q0
O
O

0O O

@]

el

(@]

@]

(@]

o

o

@]

s

acccocategtocaagacatctacacey ccageaccea
cacaggocatgacaacgacggetctaccgacttecaacatga
atggtcaactggeagcaccatggtgtceccccatgagettaasa
gggctggtcaagicgtitgeocgaaacggaaagtittacttots ol ~gcC
tqgaatggc:attgqtqtcgqtqttagtaccaacatccttgggccc:acactgatgcc*qugaaagcca
ttggtcgagaacaatgagatcgacccaactgtctacategacactgatggocaggectatectetactgyg
gcagccectggattgtactacgtcaagcetcaaccaagacatgetotoctacagtggrageatcaacaaagt
gtogoetcacaacagetggaticggecagecygaeccgaacaacygcgcagegectactacttticgaggaagyga
ccgtggoigtacaagegtyggaaatetectactacatgaetctacgeagecaactgetgtitccgaggacatte
gctactcaactggacccagegecactggacettggacttacegoggigtegtigatgaacaaggeyggygteyg
aagcttcaccaaccatoctggeatecategactttgagaacaactegtacticttttaccacaatggegcet
cttgatggagetageggttatacteggtetgtggectgtegagagecttcaagtatggttcgyacggtetyga
agati gata ca agcgcagcetcaagtot acccatatgtecaagecagga
a gagactqsqgthrgcaqcqaaggtgqtczcaagqtfgpt
—caaggtcaagggagtc accggtgcaaagacgttca
7 geageggaggcaagattgagetts agcaagaccggtaagtt
Tgo gtaacgact abgqgaaaptgqpcgac:ba tggattgcoccegtcecagt
gtﬁcbauCEVtacgagcgaCCC ctctctgttcaactteca
actggtggragtitagetaa

SEQ ID NO:10
Protein sequence of Fvd43A

rmwltspllfastligltgvaladnpivgdiyvtadpapmeyngrvylftghdndgstdfmmtdwrlfssad
mvnwghhgepmslktfswansrawaggevarngkfyfyvpvenaktgogmaligvgvstnilgpytdalgkp
lvenneidptvyidtdggaylywgnpglyyvkingdmlsysgsinkvslttagfgsrpnnagrettfeag
pwlykrgnlyymiyaamccsedirystgpsatgpwtyrgvvmnkagrsftnhpgiidfennsyffyhng&

ldggsgytrsvavesfkygsdglipe !K’MAJJUQLJ-J(“’Nl‘\ VEQEAETIAWSEGIETEVCSEGGLNVA
FTDNGDY ITRVEGVDFGS TGAKTFSARVASNS SGOK I ELRLGSKTGRLVETCTVITY ’JI\‘/‘K_"T”‘f<r="v’D(‘ S

GATGTSDLEEVETGEGEGELENFNRRO s

Fi

20i
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SEQ ID NO: 11
Nucleotide sequence for Fv43B, a

t 63
o
i
£ad
xzh
-
3x]
o
i
e?
=
fo>]
saciy
-
o
=
iy
- B
&
=
o
=
3
o
o
=
8
&
@

atqcocttctcttggccattgtgccccct ctagcgatgggaagtgcticttectgaaacgaagacgygatyg
tttogacatacaccaaccctgtocttecagygatggecactecgygatecategigtateocagaaagatggect

cttbctcbobotcacttcaacattcatctccttcccaggtcttcccgt“*‘i\, tcaagggatctagtc
aactggogtetceatoagecatgictggaaccgegagaaacagitgootay ad*rgjaagagnga(
gacagcaacagggaatgtatgeoaccaaccattcgataccacaagggaacatactacgtcatetgegaata
cctgggogtiggagatattattggtgticatcticaagaccaccaatecgtigggacygagagtagetyggagt
gacceotgttaccitcaagecaaatcacatecgacceeccgatetgttotgggatgatgacggaaaggtttatt
gtgctacccatggeatecactctgcagygagattgatttggasaactggagagettagecocggagettaatat
ctggaacggcacaggaggtgtatggectgagyggteccccatatectacaagegegacggitactactatetc
atgattgoocgagggtggaactgocyga agaccacgctatcucua“cgctcgggcccgcaaqatcaccggcc
cctatgaagoctacaataacaacccaatettgaccaaccgeygy Jagtac cagactgtcgg
tcacggtgatotgttccaagataccaagggcaactggtgggygts gcta gcatcacagca
cagggag cocatgggecgtgaagetgttttgticaatggeacatggaacaagggegaatggecca
agtitgcaaccagtacgaggtegeatgectggaaacctecteccasagoogacgogaaacgitcecggaga
tgggecceticaacgetgacocagacaactacaacttgaagaagactaagaagateceoctoctcactttgtyg
caccatagagtoccaagagacggtygecttctetttgtettecaagggietgracategtigectagtcgaa
acaacgitacogotagtgtgttgecaggagatgagattgagetatcaggacagogaggetagetttcat
cggacgoegecaaactcacactotgttcaaatatagtgttgatatogacticaagoeccaagicecgatygat
caggaagcetggaatcacocgiiticogecacygcagttcgaccatatocgatottggeattgttogtettecta
caaaccaaggcagcaacaagaaatctaagettgecttecgaticogggecacaggagotcagaatgttce
tgcaccgaagotagtacocggtocecgatggetgggagaeagggogtaatcagtiotacatatcgaggcagoc
aacgcgacgcactacaaccttggagcttcgagecacagaggeaagactictiogacatcgegacagecatecad
caagtctigtgagtggaggcacgggttcatttgttggtagtitgottggaccttatgctaccetgecaacyg
caaaggatciggagtggaatgtoccaagggaggtgatgtetatgtyg gacttataagcccgto
gcacaagagattgatcatggtgtttitgtgaaatcagaattgtag

SEGQ ID NO:2
Protein seguence of Fv4d3B

mrfswllcopllamgsaloetktdvstytnpvlpgwhsdpscigkdglflovtstfisfpglpryasrdly

nwrlishvwnrekglpgiswktaggggomyaptivyhkgtyyviceyvlgvgdiigrifkttnpwdessws
dpvitfkpnhidpdl fwdddgkvycathgitlgeidletgelspelnivngtggvwpegphivkrdgyyyl
miasggtaedhaltiararkitgpyeaynnnpilinrgtsevigtvghgdl fgdtkgnwwglclatrita
qgvspmgr@avlfngtwnkgewpuivarqrmmqﬂllpkptrnvpﬂdapFnndpdnvn?<Atﬁ]

pphiv

dﬂinl)qq“jluﬁler1:1;+ kysvdidfkpksdd

bhrvprdgafslsskgihivpsriny LqS’ X
Cgagnvpapkvvovpdgwekgvigl]

gqeagitvirtgfdhidig

natkvnl sasshrgktl
tagwtykpvageidhgvE

hieaa

,asasl sggt PizqullquQQCL
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SEQ ID NO:13
Nucleotide sequence for Pal14, a GHE1 family enzyme from Podospora anserina

atgatccaccicaagocoagec cgbgngtfgttqgcgctqt acgeaatgtgtggctattgattitgt
ttgvcaagtct:cggggggga taagacgactgatatcatgta tatgcacgaggtatgtgtttt
tLttgttt catggagactgcaaacaggatatcaacaactccgygce
gegegttecaagggagigagaagticeocctecaace
tacccttcagaagetigecaagoeoceittcectetyge
gagggcaagggcaagggcaaggacaccaaggyggaad
tggetgtcaagagocagaagtacactggtagettec
tagcttgegeagogogattaccggoggagacctttgy
aggggaagtyggaccgagaaggagttitgagttggtgecttic
C G tgcagtgggatgocgaggtatgtgettoctttgatat
tgat gtgcagggcygcaaaggacgygatcttitggatctcaact
ga aagggaaggaagaatgggcetgagaattgatcttgegcagacygat
gtbqsocccasgccggtaagtcctctctagtcagaaaalta' aacgcttgacagacctt
cttgogottececggtyggoaacatygcte ctt ggaagtggtacgagacc
attggoectctigaaggatogaeocgggc atngtqgtgtptjqjag:accagcaaacccttggcttgggtc
tggtcgagtacatgyagtgggecgatgacatgaacttggagoc: a ttttctggagty
acttctct:gctaacgtatccacagttgtbgqtqtcttpqp Jg ggctcegttogttc
ccgaatocgagatggoatygggtcatccaacaggectetecgacyaa ctggecgatgctaa
gaccaccaaatgggotgocogtocgegcgaagettggtecaccccaagoetigeaaggticaagigggttgag
: ttggettgocggacygecctgetggettc ctaccgetteccca
ftitcaacgaaaagtaccccgacatcasayg ¥ ; tcecatcettecgacaa
cgggtgetgccggtygatcaccaccegtacctgactcecgatgagttcgttgagega
taacttgagcaaggataacgtgacgctecateggegagectgegtecgacygcatecta
tgggagggagatcteatgeect o gttgctgaggcectat
ctgagagaaacyggtgacaagat ctggtcecttegecage
atggagcatgacctgggtgcagcatygccgeagacocggceocctecaccactegetega
tggagaatcctegeccaccacatcatecgtgagacgotoccggtegatgeceegyge
ttgaccctotgttctacgtty accggtatcttcaaqg
ctegactgaategat g 33Cgaggygagcyyg
gtgcttactgggccy Lcactggtatcaa

ggd

fs¥}
o
[e¥}
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SEQID NO:14
Protein sequence of Pa1A

mihlkpalaallaistg aidlvaSSjj nkttdimyglmhedinnsgdggivaeiisnrafggsekfp
snldnwspvggatl kpl rsvavanpkegkakgkdtkgkkvglanagfwgndvkrgkytg

sfthvigeykgdfevs =rs.itgetfgkj quukkgkwt‘kq;elrp.<daorcrl tfvvagwdaegakd

gsldlinlislfpptfkgrkngiridiagtmvelkptfilripgonmlegntldiwwkwyetigplkdrpgnm
agvweygatlglgliveymewaddmn .ivy”T glaldgsfvpesengwviggalideiefitgdakttk
wgavraklghpkpwkvkwveignedwlagrpagfesyinyripmmmkafnekypdikiiaspsifdnamti
pagaagdhhpylipdefverfakfdniskdnvtligeaasthpnggliawegdlmplpwwggsvaeaifli
sterngdkiigatyapglirslidrwgwsmtwvghaadpalttrstswyvwrilahhiiretipvdapagkp
mfdplfyvagksesgtgifkaavynstasipvs1kfdglnegavanltvltgpedpygyndpftginvvk
skttfikagkggkftftipglisvavietadavkggkgkgkakgkan

22

SEQ ID NO:15
Nucleotide sequence for Gz434, a GH43 family enzyme from Gibberelia zeae

atgaagtcocaagtiigttattccecactectetetttegttggtecasagtetigeoaccaacgacgactygte
ctcetecatcactagtagatggactgeggatecttecggectecatgtetitaacgacacettgtggetetacee
gtctcatgacatcgatgetggatttigagaatgetectygatggaggeocagtacgecatgagagattacecat
gtctactctatcgacaagatctacggticectgecggtegatecacggtacggecctgtcagtggagygatyg
tccectgggectotogacagatgtyggygctectgacgetygoccacaagaacggcaaatactacctatactt
ccectgocaagagacaaggatgatatettcagaateggegttgetgtetcaccaacccocggeggaccatte
gtcoccococegacaagagitggateoectecacactttecageategaceocegecagitiogicgatgatgatgaca
gagccotacttggeatyggygtggtatecatgggtggecagettecaacgatggoaggataagaacaagtacaa
cactgagocaggaaacggeaccegetgecttgageocctcagattgocaageLgagecaaggac
ctggcagagaagcctc;cgapafgctcuttctt"acccc: gactggoaagoegceteettt
aagaccgacgcettettega atttactacctcac
yqcacaacccactate gtoottacacctac
tggagocagttga gtaccagggtcagt
tcacgatgocaaqy caaaggctaagaagat
aaaggaaagatct
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SEQID NO:18
Protein seqguence of Gz43A

mkskllfpllsfvggslatnddeplitsrwtadpsahvindtiwlypshdidagfendpdgggyamrdyh
vysidkivgslpvdhgtalsvedvprasrgmwapdaahkngkyylyvfpakdkddifrigvavspipggpt
vpdkswiphtfisidpasfvddddraylawgginmggglgrwagdknkynesgtepgngtaalspgiakiskd
mhtlaskprdmlildpkigkpllsededrrifegpwibkrnkiyvltystgtthylevatsktpygpyty
ggrilepvdgwtthssivkygggwwlfvhdaktsgkdylrgrkakkiwydskgkilokkp

238

SEQ ID NO17
Nucleotide sequence for Fod3A, a GH43 family enzyme from Fusarium oxysporum

atgcagrtcaagtitcectgtettcagecattgectgttctetetygaccagraastgegetgegecaagacacta
atga 'vtP":ctQJLbaccqapciciqqtpcqpaqatucctcuq tcatgttttcgaaggecaaget

ctgg tcacgacatcgaagecaatgttgteas cacaggaggegetcaatacgecatyg
tgtcgaccacggegtegete

cgcaucthkqaoaacqqcaa

agggattaccatacctactecatgaagagecatctatggtaaagatooc
tctecagtegatgacgtteocctgyggegaagecagcaaatgtgggotact
atatt

acttecoccogecaaggacaaggatgagatcttocagaatto .
caaggecgacaagagetggatecctggeacotacay ;kactgvtaqbtacq
acgaggcectacctecatetggggeggtatetgoggragecagetccaagoectggeagga
Ltaacgagtcegtggattggagacaaggetgeotoectaacggeaccaatgecctatetect
cgocaagetadageaaggacatgcacaagatcaccgaaacacoeoge tecgtecattetegece
; ttcaggcectgaggacaacaagcgacy : ggoecthggatecacaa
aV\JVV\VaigiapLVCQCquLq sLacccac tacgctacttceccaayg
aacatc oottt goggtggactactcatggaa
C vﬁttqf ua;adgggdudgtggtggpttLLcLLLgLch 5 C C tggtaaggattacct
tcgacagotgaaggegaggaagatctggtatgacaagaacggcaagatetitgettcacegtecttayg

cCgag
gcgcyg

f}

f}

SEQ ID NO:18
Protein sequence of Fod3A

mglkflssallf

ydtndipplitdlwsadpsahviegklwvypshdieanvvngtggagyam
rdvhtysnksivgkdovvdhgvalsvddvpwakggrwapdaahkngkyylyfpakdkdeifrigravsnk
psgpfkadkswipgtysidpasyvdtdneaylivggivwggglgawgdkknfneswigdkaapngtnalsp
glaklskdmhkitetprdlvilapetgkplgaednkrrffegpwibkrgklyylmystgdthflvyatsk
niygpyvtyrgkildpvdgwtthgsivevkgguwwlffadahtsgkdylrgvkarkiwydkngkiliihrp
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SEQID NG:1S
Nucleotide sequence for Af43A, a GH43 family enzyme from Aspergilius fumigatus

atggcagcotccaagtittatectac

actcogatoce

CAac aqgtutpcuatcgtats'uaatcctc

ct
@]
ct
¢
(2
@]
2
ot
+ Q
O
ot
+
el
O
)

1

ct

@]
ko]
@]
@]
[§1)
@]
[

ctteocooggt ygcaageaatat aat
cggcaca cgggtatetatgogoccactetge
gctab' gragactaagggettgcetgttceac
ctegtctyg ofe { ' ttecgoggtacatggeatcgacceyg
gatatct ggacggtctatgtcacgtocgoegaggaccagatgattaageagtaca
cactag gattggcceccggttgactacctotggaacggoaccggaggagtetyggec
cCgagay agagacggatactactacctecatgatogcagagggaggtaccgagete
ggccactogy gatctagaacccggacaggtoectgggagecatacceogeacaatecyge
tetigteg ggagtacttccagactgtgggeccatgoggacttgttccaggatyggygaa
cggcaac tfgagpacccgatcsqggcctvb tggaagaactatcccatgyggtceygy
Jagacy ctfgqgagaangtqsqtggd::gtcab:caCCCtgtgaqaqgccaaa
tgcagoggy aafaagpgagttcctcchgcgagggcggatggatcaagcaacccga
caaagiyg cgaagataccggcgcacttcocagtactggogatatooccaagacagay
gattita ggc Lacccqaataptpttcjqctcacaccctccttttacaacctcaccg
Jaactyr tgatggectgtegettgttatgegeaaacagacocgacacoettgtiteac
gtacacis o gaccccaaggttgecgatgeagaggegggtgtgactgttttcecttace
cageageag g gtattgtccttecteoccagacaacegaggggectgtogtitgtocttecyggt
tocegogtiggaagoocgeggtaactacgaaggtectetticecagaagecacogigectgticccaaggaatg
gtgtggacagaccatcocgygcttgagattcaggecgtgagtgacacocgagtatgiectitgeggetgeeecy
LctcggcaccctgcacagaﬁgcaaafLatbaqpcgchLasctcattgattgtcagtggtqatabgqgau
ggtttactggctcgottg gtgcocggatcecacgocogeatatat
cagcagatggagatacgaaggacgj;j Lagatquttqutttvavcgagtggtcccgagctactga

SEQ ID NO:20
Protein sequence of Af43A

maapslsyptaigsytnplfpgwhsdpscayvvasgdtffovistfiafpglplvasrdignwklasnifn
rpsgipdlrvidgggsgivaptlryvheggfylivsylgpagtkgllftssdpyddaawsdplefavhgidp
difwdhdgtvyvisaedgmikgytldlktgaigpvdylwngtggvwpegphivkrdgyyyimiaeggtel
ghsetmarsririgpwepyphnpllsnkgtseyfatvghadlfgdgngnwwavalstrsgpavknypmgr
etvlapaawekgewpvigpvrgamggp fpopnkrvprgegowikgpdkvdfrp
ditvsprohpntlritpstfynlitgtadfkpddglslvmrkgtdilitytvdvsidpkvadeeagvtvilt
gagghidlg 1&1]qv,»*¢s.~i*i*veq*qJveqplpamtvap“@wccqblr¢ GJVbh*@vvfdaap
arhpagrgiisransiivsgdtgrftgsivgvyatsnggagstpavisrwryvegrgagnidfgrvvpsy
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SEQ ID NO:21
Nucleotide sequence for Pf51A, a GHS1 family enzyme from
Peniciflium funiculosum

atgggasagatgtiggcattcgatetiggttgtgttgggettatt
Mcg:ﬁt:cvaaagtggcggcaaTaagaccaqtcctttgcuctabvu.
aa. ctgcgtcecatttctaagacaagtcaagqy

)
O
K
"T’

cttgttogaaaccgageattccaaggta
atggagcaatcctagcecgettcagaat ttg
cgccaaggggtccaacaatggasgeat
jcaaagatacgcgggcenc tacgt

a

o))
&Y
o))
ct
¢

0

[t
(2

G Jcccaaaaaygygce
aaaggtatgttaaatttigggtttagtt
tc t C

agacggatccttgaacttcaacttgatea

aatcgacctggttgaagct: gctyga

cgaagactaatgtgaaaacttagasattte
ate

Coctt *rcgtataaqtqga

)

g ga
gapaﬁcc:caaccaactggaattcctgatgggtgccccaga
tgggetatocgaageogtggacgattaactacgtecgagatt
agaaa Ca CCot gogtttcaggcatattacgacgctataacagetaaat a;ccccatatgacg

tccaagcqattacc.tcaatattctacfc

ot
QU
IR
[
loRNte]
(@Rt
[oRte}
Ot
SRNa

[ o
loRNte!

ct ct

e [

[o
(S
[P
[
[SU« te}

O ot o 0 0O
ot
1)
¢t
9]
@)

) B«
[61)
¢t
[61)
Q
ct
(@}
2
¢
&}

+ GO
¢t
o3}
&}
¢
¢t

C C
cegttgoagaagetgitttcctaattggtgaagagaggaattegecaaagataateggtgetagetacy
acggaatitctactiticyagattttaacattggataagaaggactaaccicaatacaggctccaatgtt
agaaatatcaacaattggeagtggtctccaacactecategetitigacgotgactogtegegtacaagt

cgticaacaagetggecatgtgatcaaggtatgetaattttectoctecattcaaaccegecagatygtgaget
aact T Cogacaaacaaaatcacgcaagatttacccacgacttggagtggegygtygaca
tagg g ctggacgaaacgacaatacaggatcgaacatattcaaggeogetgtita
caacagcacctcagacgtcccfgfcaccgftpaatttqcagta:gcaahvbaaagachcaaatttqacc
atcttgtecatoogacgatocgaacygcatecgaactaccctggygaggoecgaagttgigaagactgagatce

asatgctcatggagecatttgagttecagtetecegaacctaagtigtggotgtiictcaa
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SEQ ID NO:22
Protein sequence of PI51A

mokmwhsilvvle svghaitinvsgsggnktsplgyglmfedinhgodaoglyaelvrnrafggstvyp
anldoydsvnoailalgnitnpispsmpssinvakgsnngsigfaneg

gdfdislgskltgeviatakvrssgkhedwvgykyelvpkkaasntnntlititfdskgikdgsinfnlis

"

rwwglevkparyagsfyvaggdyvg

Lipptynnrpnglridiveamaelegkfirfpggsdvegvgapywykwnetvgdikdrysrpsawtyees
ngiglie ymrvbdqmg epilavwdghylsnevisendlgpyiddulnglefingapdipygswrasligy
pkpwtin C
fvsgf ‘v*lqmp*,nr¢.nur.qtvyquosﬂ vawgspiplyvpwwigsvasavEligeernspkiigas
vapnfrninnwgwsptliafdadssrisrstawhvikllstnkitgnlpttwsggdigplywragrndnt
gsnifkaavynstesdvpvivgfagenaksanltilssddpnasnypggpevvkteigsvianahgafefs

lpnlsvavlkte
26

ednilyggletyviayrfgayvydaitakyphmtvmesltempgpaaaasdyhgystody

SEQ ID NO:23
Nucleotide sequence for AfuXyn2, a GH11 family enzyme from Aspergilius fumigatus

atggtttctitcectectacctgetgetyggegtgetecgeecattggaget tjddtgcccccgtcgaacccg

gdCC:Cﬁtcgttcaatgagactgctcft tLgagttcgetgagogogecggoaccocaageteccaceyy
ctggaacaacggotactactactectte tjqactqutgqpngTo gt cotacaccaatggcegcece
gt,Vc::obabtccgvcaactggagj acgtgggcaactttgtecggtggasagggotggaaccectggaa
gcgcetaggtacogagetttgticaacgtecggatgtgecagacctgtggetgacagaagtagaaccatcaact
acggaggcagoeticaacoocoage gjpaatqutacctqgctqbbbac ctggaccaccaacccecttgat
tgagtactacgtigttgagtogtatggtacatacaacceccgygoag ggtaccttcaggggecactgte
gacaccgacggtggcacttacaacatctacacggecgttegetacaatgetoootocatogaagygcacea
agaccttcacccagtactggtetgtgegeacctecaagegtaccggoggeactgicaccatggecaacca
ctteocaacgeoctggageagactgggcatgaacctygggaactcacaactaccagattgtiegecactgagggt
taccagagragoggatetgettocatecactygtetactag

SEQ ID NO:24
Protein sequence of AfuXyn2

mvsfaylllacsaigalaapvepettsfnetalhefaeragtpssigwnngyyvysiwtdgagdvivinga
ggsysvawenvgnfvggkgwnpgsartinyggsfnpsgngvlavygwittnplisyyvvesygtynpgsgg
tfrgtevntdggtyniyvtavrynapsiegtktftgywsvriskriggtvimanhfnawsrlgmnlgthnyvg
ivategygssgsasitvy

27
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SEQ ID NO:25
Nucleotide sequence for AfuXynS, a GH11 family enzyme from Aspergilius fumigatus

atgabbbqhabvblctcgctc “”ﬁgagfgaca
At T Cggaace gctactacta
R-Relstonlofolels
TggyCagaaccagaacggggty:
cgcccgagaactatagaagag
cagctteaatecticcggaaa
tacatcctcgagaactatygge
atggatccacctacgacatot &Jg
caaccaatactggteocatoogecaaaacaagegateccage
gc i tetggggatgaacctgggtacccecataact
gc gaccatcactgtctcecgtetggtggttct
ta ggcagcetceoccectactggtggetecggea
tttatgtgtatictgactgtgatagtgetetgettitgtggg
ttcgggcacttgccaggtttcgaacte
agtga

SEQ ID NO:26
Protein sequence of AfuXynS

MISISSLSFGLAATAGAYALPSDKSVSLAERQTITTSQTGTNNGY Y Y SFHTNGAGEVQYTNGAGGEY SVT
HANONGGDFTCGKGHNPGEDED ITPSGESFNPSGNAY LIVYGHTTNPLVEY Y ILENYGSYNPGSGMTHEGT
VI SDGESTYDIYEHQQVNOPSIVGTATFNQYWS IRONKERSSGTVTTANHFRAHAS LGMNLGTHNYQIVSTE

GYESSGTETITVSSGEES5GGEGESESTISSGSSPIGESGESUSALMGRCGGIGHEGPTCCSSGTCOVENS
¥Y¥SOCL
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SEQIDNG:2Y
Nucleotide sequence for Fv43D, GH43 family enzyme from Fusarium verticillioides

atgecagetcaagittctgtottcageattgttgectgtetttgaccoggecaatige gC‘qcoanQQCQcia
atgatatcccetectectgatcaccgacctetggteotgeggatecctcaggetecatgtiticgagggeaaact
ctggctitaccratctcacgacatcgaagecaatgteogtcaacogcacocogaggegetecagtacgecatyg

:tattc:atqaaqaccatctatqgaaa:ﬁMvucpotzatcg \ccatggegtegete
ccatgggecaageageaasatgtgggetcotgacgeagett

(U
H

\,A.Q\,A.\ILA. Lrateaca

tgtcagtcgal

ot 0

acaagaacggcaa

;:;t*abvtcta:LT cocgecaaggataaagatgagatettecagaatiggagttgetgtictccaacaaqg
cccaccogtootitcaaggocgacaagagetggatecocecocggtactitacagtategatectgetagetatyg

tcgacactaatggegaggeatacctcatectggggeggtatetegogegoocagetiicaggectggecagga

tcacaacaccittaatgagtegtggeteggecgacaaagotgctooccaacaggeaccaacgecetatetect
cagatcgcecaagctaageaaggacatgecacaagatcaccgagacacecocgegatetegtecatectggece

¢ rgyeaagecccttcaagecagaggacaataagegacgatiititegaggggecctgggttcacaa
agctgtactacctcatgtactectaceggcgacacgractiectogtictacgegacttecaaqg

LQ

r-:

5 e\ ]
Lctacggtcctfafavb.aiCQqquaagaLLch_Mpcctctvmabygqf gactacgcatggaa
. *A.vubqauquavautqqiqqtigLLLLL geggatocgeatactictggaaaggattatet
gaQaC&va' gogaggaagatctggtatgacaaggatggoaagattitgettactegtectaagatt

tag

jo¥)
Q
jo3)
-

uO

[
)

SEQ ID NO:28
Protein sequence of Fv43D

-
H
}

maglkflssalllsitg ncaathndimp+itﬂlwsadps;ﬂvieoKlwvypshdi@anVVﬁotqqaavam
rdvhtysmktiyogkdpvichgvalsvddvpwakqgomnwapdaavkngkyyvlivEpakdkdeifrigvavsnk
psgpfkadkswipgtysidpasyvdtngeaylivggivggglgawgdhktfneswlgdkaapngtnalsp
gilaklskdmbkitetprdivilapetgkplgaednkrrffegpwyhkrgklyylimystgdthflvyatsk
niyvgpytyggklildprdgwithgsivevkgawwlffadahtsgkdylrgvkarkiwydkdgkiiitrpki
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SEQ D NO:29
Nucleotide sequence for Pf43B, GH43 family enzyme from Penicillium funiculosum

tatcgocecgaaccecgtttt
gecggatactatgeatteggtac
aatacctggactitgetticecgyge
acaga @cctcccuouaqukuLbchpaigquMQPLLLgL,tchvMaM\" gggegecagatgttt
tggt ; - ratattgacaaaattataa

+c:otacgcctctgttttcgccctcc“"'"'

ralalal
- N N N

taqcc tegggeaaacactgegttyg
gtgcc jegetgtitgectgtecattaga

cCago rgagetat _quaigqaiLiaitqupupcqu,uOﬁact ~atacgttgtatacaaaatt
qatgqaaacaotv,auavoukuaigqaacbapaputcpLahpcccaucatacttcaacaaatqqaqqcaq
acggaacaacccocaaccggeageccaateccaacteattgacegatcegaccticgacggacctittgatega
ggctectagtitgetectctccaatggaatctactacctcagtiteteticcaactactacaacactaat
tacta ‘ ;,ckqtqcbtpqicquttahtgqtp,vg Jyaccaaacaatctgegecttatyg
cacece cectggtggtgecgattt

ctog agatatctogggoggacgoged

SEQ ID NG:30
Protein sequence of PI43B

msrsilpyvasvialliggaiaepfivinsdfpdpslisetssgyvafgttgngvnagrasspdintwtlilisg
tdalpgpfpswrasspgiwapdvivkadgtyvmyfsasaasdsgkhovgaatatspegpytpvdsavacep
ldgggaidangfidtdgtiyvvykidgnsldgdgtthptpinlgomeadgtiptgspiglidersdlidgpl
isapslllisngiyylsfssnyyntnyydtsyayassitgpwtkgsapyvapllvigtetsndgalsapgga
dfsvdgtknlfhaninggdisggralfaasiteasdvvtlyg
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SEQ ID NO:3
Nucleotide sequence of Fv514, a GHS1 family enzyme from Fusarium verticillioldes

atggttogeticagticaatectageggetgeggettgettegtggetgttgagicagtcaacatcaaygyg
tcgacagcaagggcyggaaacygctactagegygtecaccaatatggecttectitecacygaggttggtattgacac
accactggegatgattgggatgctaacttggagetaggatatecaacaatiocoggtgatggigygcatetac
getgageotoatoocgeaategigetitecagtacageaagaaatacocotgtitetetatetggetggagac
ccatcaacgatgetaagototoccteaaccegtetegacactectctctocegacgototocoegtitecat
geacgtgaagooctiggaaagggcaagygecaaggagattggtttectcaacgaggyttactggggaatggat
gtcaagaagcaaaagtacactggetetitetgggttasgggegettacaagggecactttacagetctt
tgcgatcoctaaccettaccgacgatgtietttggcagegtcaaggicaagiocaaggocaacaagaageagty
ggttgagcatgagtitgtgetitactectaacaagaatgococcctaacagraacaacacttttgetatecace
tacgatoorcaaggtgagtaacaatcaaaactgggacgtgatgtatactgacaatttgtagggcegctgaty
gagctcttgacticaaccteattagettgiteccteccacctacaagggoogeaagaacggtettcgagt
(e ttgocegaggctetocgaaggtctccacceecgtaaggtttacocgteteacygtgtategtgaacagte
getgacttgtagaaaagagectgetgeygettecceggtggtaacatgoiogagggcaacaccaacaagac
ctgotgggactggaaggataccecteggacctetecgecaacegticetggiticgagggigtictggaactac
cagcagacccatggtotiggaatcetiggagtacetecagtgggetgaggacatgaacctitgaaatcagta
fofe : ttcagtgacggtiatgtgecatgctaacagat : cggtgtctacgetggect
ct ctocgtcacocccaaggaccaactecagecoceteatecgacgacgegetogacgagate
gaattc ggtccoccgtecacttcaaagbggggaaagaagogogotgagotoggecaceccaagectt
tca acgttgaagtcggaaacgaggactyd gttatcecactggotggaactetta
caaggagtaccgotieoeratgttectegaggetatcaagaaagetcacoceogatetcacegteatetcee
tctggtecttetattigaccoegtitggtaagaaggatgetggtticgatattecoctgetcctggaatecggtyg
actaccaccettaccgegageocetgatgttettgttgagga : taacaataagtatgyg
tcacatcattggtgaggttgettectacccacceeccaacggt ggtaaccttatgcect
taccocetggtggatototggigitggegaggccgtegete gcaacgccgategta
tteocoggaacatictacgetectatectcaagaacgagas tatcaccatgatcca
attecgecgecogactocgecatgaccaccegetecaccage ctocttcocgecaggecac
cccatgacccatactotooocaccaccgecgacttegace jctggtaagaacgagyg
acaagggaactottateotggaagggtgetgegtataacac cgttococgtgtetet
gtecocttecaagogtgtocaagocoggtgectcaagetgagett aaggagaaggatcct
tttgegtitcaatgatectcacaagggeaacaatgttgttgatactaagaagactgttoctcaaggecgaty
gasaggotgctticaacttecaagetiicctaacctgagegtegetgitetigagaccectcaagaaggygaaa
gceccttactctagetag

31.
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SEQ ID NO:32
Protein sequence of Fv5iA

mvrfssilaaaacfvavesvnikvdskggnatsghgygilhedinnsgdggivaeliirnrafgyskkypv

slsgwrpindaklsinridipisdalpvsmnvkpokgkakeigflnegywgmdvikkgkytgsfwvkgavk

ghftaslrsnltddvigsvkvkskankkgwvehefvltpnknapnsnntfaitydpkgadgaldfnlisi
/‘

Ipptyvkgrknglrvdlaealeglihpsilripggnmlegntnktwwdwkdtlgplrnrpgfegvwnyaggth
glgileylgwaednnieiivgvyagisldgsvipkdglgpliddaldeiefirgpvtskwgkkraelghp
kpfrlsyvevgnedwiagyptigwnsyvkeyrfomt lnalkkGdelbv1<so:s'vagzxaagfdipapg

igdyhpyvrepdvlveefnlifdnnkyghiigevasthpuggtgwsgnlmpypwwisgvgeavalcgyerna
dripgtfvapilknenrwgwaltmigfaadsamtirstswyvwslfaghpmthtipttadfidplyyvagk
nedkgtlivkgaaynttkgadvpvslsfkgvkpgagasltllinkekdpfafindphkgnnvvdtkkivik
adgkgafnfklpnlsvavietikkgkpyss
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SEQG 1D NO:33, Nucleotide sequence for Cg81B, a GH51 family enzyme from
Chaetomium globosum

atggcegceccctttegetteogggeccticticgotgotiogogotcacaggagecgeageegeggtgacoetat
cggtecgegaactcectggeggtaatgatacgtotecgtacatgtatggcatecatgttecgaggacatcaateca
gagcggtygacggegggctgtaagttetgtogeggeticececctgacaagettgeatgatgettaactaaay
Lcottaggtacgecgagetgattogecaaccgagoctiteccataatageteceteccaggectggaccgoogt
gygugacagcactcectcecgaggtcegtaacctotgeaccgttateggatgecectgectegeteggtcaaggto
acgagtggaaagggcaaggcegggctitgaagaatgecggetactggggaatggacgtccagaagacogaca
agtatagcggcagettectactegtacggogoetacgacggaaagtttaccetetetetggtgtecggacat
cacaaatgagaccctggecaccaccaagatcaagtecagytegygtyggageatgectggacecgageacaag
Ttcgagcettecteocgaccaagagogoggogaacagcaacaacagettegtygctggagttecgeoeotgos
accagacggagctecagttcaaccicatcagettgtitocogoecgacgtataagaacagygeccaacggeat
gcgocgagagctcecatggagaagetocgeagaccticaageccagtittecttcggattecaggaggraacaac
ctgtaagtgcttcecgygecgaaactagragtagitgectgagagacactaatctcagecgaacaa
gcaactatgcectggecaactactggaactggticaageacacttgygceccegctgaccygaccggoce
cggcgtgtggacgtacgoccaacacggacggcatoggoctggtegagtacatygcactgggeecy
gacgtggaggttgtgctggeggtegecgeaggectgtacctgaacggeygatgtggtecegyga
tgcacgtcttegtggaggatgegotigaacgageicgagtitectecatgggegacgtetegace
cgcgcegcecygcgctaagetegygctaceeccaageogtgygaacatcaagttegticgaggteggea
aacctgtggggcggectegactegtacaagagetaccggectgaagacttictacgacgeca
agtaccccegacatcetecatettticgtegacogacgagittgigtacaaggagtcgggecaggact
caagtacacccecggcecggactactoegtgtoccagtitegaceigtittgacaactgggeccgacgygaca
tcatcatcecggagagtgaegtgaacggogacoeocacctoccectaacgegyggatcgegagetgatagate
accccaggtatgcgaccatocagaacaacacgggoaageticgaggacacggactgggacgocgoooaagaa
caagtggtccaactggatcggetoocgtogocgaggecgtettecatecteggageccgagegcaacggogac
cgggtctggggcaccacctttgegecgatectecagaacctecaacagetaccaatgggetgtaagtacat
acatacataccgcacccCcaadcloaacoaoascaaagegeacchccacccacceaccaaacacacsas
aactacctagctaacccgccacacaaac auasaQCchacctaatctccttcaccgccaacccggccgac
accacgcccage tcgtacce cagetgotogoctcgecacegecatcacgcacaces
tcagcagcgcecyg t tgggtggocggtegeggegecgacgacgygct
cotcaaggcgge ;J:Jgtchgatgtaccggtgagggttcagttt
ggtggtggtggt tggtggtggtgatgggaaggggaagggta
gagaggagggtygc Jaccgogegcagttgacegtgttgacgge
gococotgggegeat gggcggtoaagacgacagtgacgacgtty
aggggtggggtgtt CELLgtcggtggcyggtgttggtggtggagy
ga

Gl
b
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SEGQ 1D NO:34, Protsin sequencs of CgsiB

maolslralslla?tqaa:avtlSvarshvrdbhovmvu mfedingsgdgglyvaelirnrafhnsslga
wtavgdstlevvtsaplsdalprsvkvisgkgkagiknagywgmdvgaktdkysgsfyvsygaydgkitlsl
vsditnetlattkiksrsvehawtehkfellptksaansnnafvliefrpchgtelgfnlislfpptvknr
pngmrrelmekliadlkpsflripgonnlegnyagnywnwsstigpltdry

-

grdgvwtyantdgiglveymn
pwgarraklgypkpwnikfv
evgnedniwggldsvksyrlktfydaikakypdisifsstdefvykesgadyhkytrpdysvsgfdlfdn
wdagny;i;geyatlqnntgkledtdwdapknkwsnw1gsvaeavfllgaerngdrvwgttfapllqnln
sygwapdlisftanpadttpsvsypilgllashrithtiprssadafgpaywvagrgaddgsyilkaavy
nstggadvpvrygfeagggoggggagagaggdokagkakgkggeggegvkkgdragl tvl tapegpwahnt
penkgavkttvitikagrggvfefslipdlsvavivvegek

328

SEQ 1D NO:35, Nucleotide sequence for Fv43C, a GH43 family enzyme from Fusarium
verticillicides

bwa§¢+av0vv;av saglylngdvvpeeslhvivedalnelefimgdvs

atgegtettctategtiteccagecatctoetegtggeettectaacectcaaagaggettecatecectcg
coctecagecaaacgggatageoctgtectoee ;cc*c*qgchgaccccaacatcgccatcgtcgacaa
gacatactacatcticectaccacey
tcaaaagatctcegtatcatggacaaa
ttcectgggetacaggtaatgootar
tagtgggaataatcecctetgtgagtyg
gggccgtggaaggcacaggataagoogs
ctatcgatcceccgetgectttgaagacoct
cattgtcgcagagetcaacgacgacat
aatttcegegagggtettticgtea
cgggcetcagagaactategegtigyg
tgticttctggagaaggacgaatcy
ggaacggatgagtggtatatcgegt
ctacgattgatagggtacccatocgacasd
tgttgatcctaggectitgtay

,t¢tc'ctomfcchqaqqcaﬁqtattact*

t,bpcqaiqqauatgqg:::zatauv*
tittggaaaggttacygccgactitoragayg

)

SEQ 1D NG:36, Protein sequence for Fv43Q

mrilisfoshilvafltlkeasslalskrdspvipglwadpniaivdktyyifptrtdgfegwggny
EywwhkskdlvswiksdkpflitingtngnvpwatgnawapafaarggkyvEvhsgnnpsvsdghks
igaavadhpegpwkagdkpmikgtsdeaivsngaidpaafedpetghkwyivwagngvpivaelndd
mvslkagwhkitglgnfreglfvnyrdgtyhliysiddtgsenyrvgyatadnpigpwiyrgell
ekdeskgilatghnsiinipgtdawyiayhrfhipdgngynrettidrvpidkdtglfgkvtptl

gsvdprpl
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SEQ 1D NO:37, Nucleotide sequencs for Fv30A, a GH30 family enzyme from Fusarium
verticillivides

atgctetitctogetegticttectacecettgectttecaagecagectgecectoggegatacatecgtta
ctotcogacaccagecagaaactecaggtecategatggetttggtigicicagaagectacggecacgecaa
acaaticcaaaacctcyggtectggaccacagaaagagggcoctegatettctocttcaacactacaacegge
geagoottatcecatcatecgaaacaagateggotgegacgoctocaactooatcaccageaccaacaccyg
acaaccragataagecaggetgtttaccattttgacggegatygatcatgotcaggtatggtttageaaaca
ggccatgacctatggtgtagatactatectacgectaatgecttggtotgegectgtatacatgaagtcagee
cagagtatgogeogtetetgeggtacacctggtgtgtegtgectoctetggagattggagacategttacy

agtacctctectactacaagcaggctggcatoccagtgtegecacgtitggatitcct

- ) >

L t,v MOML"_J
teggactttatgctetceaactgcecgaacaggetgeagatgtcaticctetteta

caatg sfe )
cacaccocttigcagtecaagggecttggegatatcaagatgacgtigetogtoataacatecggttggaagt
cacagatggactataccgecaagetggetgagetitgaggtggagaagtatetatectgtecatcacatecca
cgagtactocagcagoeccaaccagectatgaacactacatigecaacctgoatgtecgagggagetgeo
aatgaccaggeatitgecacagegtggtacgtcaacggeggticcaaccaaggtttcacatgggeagtea
agatcogeacaaggeategtecaatgecgacctectecagegtatatetactgggagggegtigagaccaacaa
gogtotoctatetcacgtecategacacggacggtaccaactitaccatatectecgattctetgggee
attgectcactegteogeogeecatattegecctggtgegeatagactttogacttcaggtgttgtgcaagata
cgattgtigotoocgtitgagaacgttgatggcagtgtegtecatggtgotcaccaactectggeactgetge
tcagact C leL,Lp@QQdaqtd@CttCtC&&L&OCLva'“”CttCrCCT”UqaLQCiqaq
gogcagatggtcogataccaaggtgactetgtecgacggtegtatecaagaottacggtececgatgecacggty
tgaagceltcacaacagcaaaaagetcrcaaaccggtetcaactget tcetgegeaatetge
ccocactecaactagtgttaageacaccttgactecaccagaagacttcttcaacaacactctecgacecgec
aggcocceraacctecacteagactacctetgtagtitgagtcageraagygaegagtgaaatacocctgteceee
ctgtageatocaagggatectegaagagtgeteccaagaaggaotaccaagaagaccactacgaagaagyyg

cteccaccaategeacaaggegeatagtgetactcategtegatgecgocatggaagitacegtegtgge

>

g..‘

4

t coTosotTo
ot at iy

h
{
<
P
ot
\

cactgcaccaactaa

SEQ 1D NO:38, Protein sequence of Fv30A

slalthbvadvgq<lqv dgfgvseayghakgfgnlgpgpgkegldllintttg

n51tut1td1pd<qa“"f'MGQOdisaosm(“'thﬂj scssgdwrhryvemi
hvgflnegdgsdfmlstaegaadvipiihsalgskglgdikmtecdnigwksgmd
1tQA0y)<sp1qmev *Q*wmceqaaﬂcoafatam"v“gqsnoq twavikiag
gvetnnkgslshvidtdgtkit *°s¢lwa1aﬂv51A pgahrlstsgvvgdtivg
vd 'sgtucqtvdlvvga ssistagaftsdaeagmvdtkvtlisdgrvkvtvpvhgvviv
?lttaksskp”s avsaqsaptptsvkhtlt fqrts TtiStaJaﬂt tqtt vvesakavkypvppvas
cgssksapkkgtkktttkkgshgshkahsathrrorhgsyrrghetn

FIG. 34
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SEQ 1D NG:38, Nucleotide sequence for Fv43F, a GH43 family enzyme from Fusarium
vertficilliocides

atgtggaaactcectegteageyggtettglegeegtegegteectcageyggegtgaacgetgett

accctggtecegtcaccgygeyatactegigticacgacectacggttgtcaagactececageggic
ctigctggetcatactggegataacgttieogetcaagacttettictgatcgaactgetttggaaggatgea

v

ggtgetgttttcocecaacggtgegectiggactacgeagtacaccaayggygcgacaagaacctetgggece

3 3

ctgatatctectaccacaacgygecagtactatetgtactactecgectettectteggtcagegtacctc

o)

tgeceatttttetegetaccagecaagaceggigeatecggetegtggaccaaccaaggegtegtegtey

;ccaacaacaacaacqactacaatGCCattqa ggaaatctetttgtcgactetgatggaaaalggiagye
tetectteggetettictggteccggecatcaagotcatcraacticgacecraagacegycaaygcgacegy

ctcaagcatgtactecoctegeccaaacorgacgectecgtcgaaggegecgtegaggeteocgttecateace
aaacgcyggaagcacctactacctetggotgtegticgacaagtgttgecagggegetgats

gtgtcatggttggacggtcgagecacecatitactggtocttatgttgacaaggectggtaagca ¢
tgotggaggaacggagattatggetagticacggatctattcatggacegggacataatgetgttitecact
gataacgatgcggacgttcettgtetateatiactacgataacgetggecacagegetgtitgggeatcaact

tgctcagatatgacaatggctggectgttgottattag

SEQ 1D NO:40, Protein sequence for Fv43F

ey e
(__3( dkn_j Lace

vsglvavaslsgvnaaypnpgpvig “r”b.oT‘thpsg(;ii

gavipngapwttgytkgdknlwapdisyvhnggyyi

ahtgdnvslktssdrtawkda
sassfggrtsaiflatsktgasgswinggvvve
d

snnnndynaidgnifvdsdgkwwlsfgs TﬂsgikqulEphtg’rtgssmjsl_ rdasvegaveapfit
krgstyyliwvsfdkecoggaastyrvmvgrsssitgpyvdkagkogmmsgggteimashgsihgpghnavic
dndadvivyhyydnagtallginl lrydngwpvay
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SEQ ID NO:41
Nucleotide sequence for Xyn3, a GH10 xylanase from Trichoderma reesei

atgaaagcaaacgtcatctigtgectectggecoceoctggtecoegoetecteocccaccgaaaccatecace
tcgacccocgagetogoogetetecgegecaacoctocaccgagegaacagoogacetet

cteotcaaageatcgacecagetcatcaagagaaaagygcaagetetactitggracecgecaccgaccgegge
ctecitccaacgoggoaaaagaacgeggecatecatocaggcagaccticogecagotgacgoecggagaacagea
tgaagtggragtogelicgagaacaaccaaggecagettgaactegogagaceocgactatectogtecaactt
tgcocagcaaaacggeaagtegatacgeggecacactetgatetgocactcgecagetgeetgegtgggtyg
aacaatatcaacaacg :oga ~actcetgeggecaagtecatecgeacecatotetetactgtggttgggeggt
acaaggocaac gtgcttgoggtgagttittgaacaccacatgeeocctiticttagtecgetectecte
PLc:tv%adct:CL;avag\ —atagecgtatacaacaticgacaggaaatitaggatgacaactactgac
tgacitct tgtgatggcecgataggacgtggtcaatgaaatcitcaacoaggatggaacgetgegetet

ccteggegaggagtttgtetegatttgeoctitegtgetgetecgagatgetgace

- g )

LLLV;Mcccgtc:TLacet\aqbqap acaatctegaccgegecaactatgocaaggtcaacgggttgaa

ggaccgccaagce

o

i,

‘t’('“r\-. Rt s e el e Tal-Ye 0¢
~aGuliiuiuLila

‘O
3
0
ﬁ

gacttacgtctccaagtggatetctcaaggagtteccattgacyggtatiggtgagecacgaceectaaat
gtceoccecattagagtectetitectagagecaaggetigaagocatiicags

ggactgacacgagagecttcte
tacaggaagecagtcccatetc quqchqbqqquutptqgv&c%ctqggtqcJ:tquovaqciquQ

3
3]
)

ccgacgacggattacacce

aagitgticaageatgoectg &quiCiCbaquJLJL ggcatcacae Lggggcecatcagtgacaaggt
-

3
e TaTerats

aagtitgcticcootgtictgtgettatcaactgtaagragcaacaactogatgetgtietgtetttacctagg

acggtaccegicaccgagetggecattacecgagectggacat toagogaygcs

Y

&

3 L IStotaloRutos
a \J‘_J g,\—)\)\/\l O

\’“)
®

cagcaccaaccctettectgtttgacgecaaacttcaacorcaagecggeatataacaqg

cattcotiggratcttacaatag

SEQ ID NO:42
Protein sequence for Xynd

mkanvilelliaplvaaliptetihldpelaalranltertadlwdrgasgsidglikrkgklyfgtatdrg
llgreknaaiigqadlggvipensmkwygslennggglnwgdadylvnfagyngksirghtlivhsglpawy
nninnadtlrgvirthvstvrgrvkgkirawdvvneifnedgtlirssvisrllgeefvsiafraardadp
sarlyindynldranygkvnglktyvskwisggvpidgigsgshlsggggsgtlgalgglatvpvytelad
teldiggaptidytgvvgaclsvskovgitvwglsdkdswrastnpllfdanfnpkpaynsivgilg
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SEQ ID NOG:43
Protein sequence of Xyn2, a GH11 family xylanase from Trichoderma reesei

nvsftsllaasppsrascrpaaevesvavekrgtigpgtgynagyfyvsywndghggvtytngpgggfsvn
wsnsgnivggkgwgpgtknkvinfsgsynpngnsylsvygwsrnplieyyivenfgtynpstgatklgev
tedgsvydiyritgrvngpsiigtatfygqywsvrrnhrssgsvntanhfnavagqggltigtmdygivaveg
yEssgsasitvs

37

SEQ ID NO:44
Protein sequence of Pal(, a2 GH3 family enzyme from P, anserina

MAYRSLVLGAFASTELAASVVTPRDPVPPGEFVAAPYYPAPHGGWVASWEREAYSKAEALVSOMTLARKTNT

SGIGIEFMGNTGSAERLGEPRMCLODSALGVSSADNVTAFPAGITTGATEDKRKLIYARGVAIGERHRGKG
TNVYLGPSVGPLGRRKPLGGRNWEGFGSDPVLOAKAAALTIKGVOEQGTI IATIKELIGNEQEMYRMYNPEQ
PGYSANIDDRTLEELYILWPFAESVHAGVGSAMTAYNAVNGSACSQHSY LINGILKDELGFQGEFVMSDIWLS
HISGVDSALAGLDMNMPGDTNIPLEGESNWHYELSRSVINGSVPLDRLNDMYTRIVATWYKEGODRDHPR
PNFSSNTRDRDGLLYPAALFSPRGOVNWEVNVOADHYLIAREVAQDATITLLKNNGSFLPLTTSOSLHVEG
TAAQVNPDGPNACMNRACNKGTLGMGRGSGVADYPYLDDPTISATREKRVPDVKEENTDGEFPWEFHPTPSPDD
VAIVEITSDAGENSEFTVEGNNGDRNSAKLAAWHNGDELVRKTAERYNNVIVVAQTVGPLDLESWIDNPRY
KGVLEFQHLPGOEAGESLANILEGDVSPSGHLPYSTITRRANDFPDSTANLRGFAFGOVODTYSEGLY IDYR
WLNKEKIRPREAFGHGLSYTNESEFDATIESVTPLSLVEPPARAPKGSTRPVYSTEIPPASEAYWPEGENRT
RYLYSWLNRKNDADNAYAVGIAGVERKYNYPAGY STAQOKPGPAAGGGEGGNPALWDIAFRVPVTIVENTGDTE
SGRASVOAYVOYPEGIPYDTRPVVOLRDFERKTRVLAPGEEETVIVELTRKDLSVWDTE LONWVVPGVGGKE
YTVWIGEASDRLETACYTDTGVCEGGRVPREV

37

F

SEQID NG:45
Protsin sequence of Bxit, a GH3 family P-xylosidase from Trichoderma reesei

mvnnaallaalsalliptalagnnaotyanysaggapdlypetlatltlsipdeehgpliknnivedssagyv
eragqalislitleelilntansgpgvprlglpnygvwnealhgldranfatkggyfevwatsfompiltta
alnrtlihgiadiistgarafsnsgrygldvyapnvngfrsplwgrggetpgedaffissaytyeyitgl
gggvdpehlkvaatvkhfagydlenwnngsrlgfdaiitggdlseyvipgflaaaryaksrsimcaynsvy
ngvpscansfflgtilireswgipewgyvssdedavynvinphdyasngssaaasslragtdidoggtypw
hlnesfvagevsrgelersvirivanivrigyfdkkngyrslgwkdvvktdawnisyeaavegiviiknd
gtlplskkvrsialigpwanattanggnyyvgpapylispleaakkagvhvnfelgteiagnstigfakal
aaakksdaliviggidntiegegadrtdiawpgngldlikglsevgkplyviagmggggvdsssiksnkkv
nslvwggypgqsggvalfdl1sgkrapagrlvttqypaayvhquqnﬁmnlrpdgksnpgqtylwytgkp
vyafgsglfy tfketiashpksikfntssilcs £
rtsnagpapypnkwivgfidrl au‘kﬂqﬂSSKl”lflfﬁESl“IVdghgﬂIl rypgkyelial PtC v J‘e
3lw03€vrlf1wo eeqgikdatpda
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gtt

ct

d9g

gc
cga
cggt

geg
aaga
gt

STC
C

aa

o~
¢
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larar

.

e
LG

.

gcc
Y
efe

4
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Deduced cDNA of Pa81A, a GH51 family enzyme from Podospora ansering

WO 2012/125937

SEQ D NO

omo D Thom o™ oM Do U D @ O o
oo o ®© S I s IR I G R N R o YR« N S R O BN S I S B &) o
oo o D, © o U o@ © oMo oo ;Y 0w 12
Lo e, OO U d P o oo- DYooy m
[ & I R 4] oo e D o U e O gD 40
[l e IR &2 ;oo @ oD oM U P om oo O m
O oY@ @ oo @m U e Yy Oy U, ©
wm o> O [ONEO NI ONN O IR G R o BN o B\ B o W ) o
EE RS IEE I o1 (OIS I 61 I RIS EE G B S O I ) I Y 42
oy @ o4 D oo Oy @ o U @ U U0 o+
© b4 D v oy 0o o @ o © @ @ o Lom LD o
@ D n O b o Lo o n oy ;Y [9))
@ o© D PRI N NI e O T G RO N O T I B« B O B @ Y o] jayl
o oD © [OEReIEE e EEORNEEE G R s B e ) NG L O NN O RN I G I &) m
U oo v U U@ o oy oy UL [
oo @ U Do ol Dy Oy @ o U Ol ]
[SIBE OV ®) [te IR Sy ISR ¢ B o YIRS SRS SIS B 6 B NS B O N 6 I & el
o oD n [ TN R o S TN N o5 2 N 60 SRR UG N N0 S o5 > W oo 1 RN U0 S W0 Y g 2 S W0 En
oy oay w4 (O (VI O R SIS B o 3 N O N 1 N 60 JUE 10 B 45 B B0 B €4 o
w LD R O RN & 1N @) JEE O R U S 6 B (v S 5 JNN 06 S+ o B« @]
oo Do Do Do m U o oy v Ty 8}
UL o4 D o o U U oy LU n @
I GV &) [OZEGIEEGINEO NI O NN RO R ¢ Wi S RIS B (s JIS  §) 9]
(SR ) ] (ORI N O I S (VI 6 1 N6 IO T S BN ¢ IR &) 4
IS o1l o) Doy U Doy o4 D4 Inoa 4
oD w Sy DD g o Lo oy e oy 0L L O
;o U (S NN ST O NI IO BEEO TN BEN S RN I O B O NI O NN o' 9]
ohomoo@m ERIEGIFE IO I (B RN ¢ IR G R O N o 1 BE O IR O I o 1 a3
IS RIS IS IR o NN (VIR S IR TR o N o N & B @ Y RIS SR 8]
© o, (VNI G INE N o IR O JNE I O B o BE 6 IR (VIR o BR O IR o1 2
o Y o DU D DD DU U U Do 1
oo oy 2 (G o I JENE T O JNE B o IR o IS O B O I o1 o
o o o o oo oy DDy UM m© «
oo @ (o] ERsIIFEINES I GG I G I o I o) IR (VIR (s B 0 s o) ©
[ G2 SR (s R oD e LD Do O 0
o o @IS RN I R < B VIR 6 LI VIS B O S S R G R O BN 6 Y &) o
24w U [ONENEEEE o NI (VIR O N G RIS B & YR o AT O R S B (3 lox
EREE O VIO I & D Do U DG e D @]
VIR VN R o YRR R o RIS B o RN O B G TR Bt BN & SIS B o Y N B O B o2
oL D00 DR DO @ on
oIS A (VIR o1 IR (VIR S IS R o B VIR O B B« B @ Y O B G T © iR @ YRS s m
[ EE s e I ISR O JENE RN G I 2 N ERE S B VIR O B o X I © JENE RN B VI o) ©
EEI e o1 RGNS N R o) GRS G O N o 1 O B G 6 2 o - s I 1 I & 2 o2 s
Oy UL DR B D Do e 0D D h
;Mo M U0 DY o@D Do U m
PRGN o IR O (VK (s e I (N R B o ' O IR G TR O N & B VI (IR G I o) on
T LU DL oD T DU LT U DU DU oo O
© @O @) b ) @) Dy ) o U @y D O
oo U@ oL oy UL UL o @ o U o
O Do oo by oyno@ o UL O © o DDy U o
oIV IR & T+ B IS B & YIRS B« BN B GO N+ S GO R 5 T s o B O B B o] O [t
oo o U 4 U @ o©ooy 0oy o U 04 ©
ESEE oL NN R G R IR G I O R o1 B IR o B GRE B ER S LI S (O e O
SEE e BRI RO I o B IR BN SRR G RN G I (v BN S o ) B @ IR O R @S] 43
O b @ LU 0Dy iy @ (OIS a3
Doy UL @ © oD ” o LoDy U L 3 O
DU Dy vy U ooy Lo LU D@ (O -3
A VRGN O R R 6 LR o I O TR O NN O NEE O BN BN ¢ s BN & LI (v BReo] |G I ®) 43
FI R AR (I - O @ o @ © R @]
o4 ;o 24 U oy I;n © o O 9]
o o oo LD Iy @ IR ]
o UomoT DU w4 4 @ o O o
w o U O g ;U@ oo [ ey
;U U Doy DDy o Dy Oy oo (ST
(VRO REN G R EIDTS BT G L (R & A Sh 4D GLENE]
(I o 0 Do e O 4 o oo
@I R B oo U o @ [GI) SIS
oL U SN G NEO I GRS RO RS 2 U oo
o OO oy Uy oo (OS]
[s2BE( IO RN o)! s IR &) B G B I S T 4 42 @ o U

SUBSTITUTE SHEET (RULE 26)



WO 2012/125937 PCT/US2012/029470

40 /138

SEQ 1D NO:47
Codon optimized cDNA for Pab1A, a GH51 family enzyme from Podospora anserina
atgatccacctcaageecgocctegecygecctectegecctecageacecaatgegtegecategacetot

teogtcaagageageggeggcaacaagaceaccgacatecatgtacggecteatgeacgaggacatcaacaa

3

cagceggegacggeggeatctacgecgagetgateageaacegegecthccagggeagegagaagttecec

agcaacctcgacaactggtecececegtegygcggegecacectcacectecagaagetecygccaageeectgt
ccectctgeccteccectactecgtcaacgtegeeaacoceas goggltaagggcaaggacaccas

3

gggcaagaagoteggectegecaacgecygetttiggogeatggacgtcaagegecagaaatacaccyqge
agettccacgtcaccyggo qaqtacaa’qq@’«ctt‘qaqgt;agcct:CQCJq*qbcattdpcqch ga
cvtfcqgcaaqaaggtwqtpdaqqgcquchza' agaaggaglttegagetggt
coocttcaaggacgeececaacageaacaacacet : cgecgagyggegecaaggac
ggcagectegacctecaaccteatcagecteticeegeccacctbcaagggecgcaagaacggectocygca
P tegeccagaccatggtecgagctgaageecacettectecgettiicecgygeyggeaacatygcteya
ggg;aaCJcqcthacacctqqtgga'qtqqta tgagaccatoggeoeectgaaggacecgecctgygcaty

gugagtaccageagacgetygyccteggeotggtegagtacatggagtggygeogacygaca
gececategteggegtetttgetyggectggeecctggatggeagetttgtecccgagageyga
jqi:iLdeq raggetetegatygagatecgagiicotcaccggegacgocaagaccaccaag

gteogegecaageteggecacectaagecetgoaagatcaaatgggtcgagatecggeaacy

tegecggecgacetgececgygcttegagagetacatcaactacegettecceatgatygatgas

ggcottcaacgagaaataccecgacatcaagatecatgecageeeeteceatettcgacaacatygaccatt

@]
(G
o
b
@]
il

ccagecggtgetgecggtgaccaccacccectaccteacceccgacgaatttgtegagegetttegecaagt
tecgacaacctcageaaggacaacqgtecacectcattggegaggecgeecageacecaccoecaacggeyggeat

tgectoggagggegacctecatgeccctygeecctggiggggoageagegtecgecgaggecatetteceteate
agcaccgagegeaacggcgacaagateateggegecacctacgeecetggectecgatetetegaceyct
ggcagtggageatgacctgggtcecagecacygcogeecgaceetgeocteaceaceeycageaccagetyggta

cotctggegeatectegeccaccacatecattegegagaceetocceghegacgececegoetggeaageae

aacttcgaccecctettctacgtegetggeaagtecggagageggeaceggeateticaaggecgecgtet
acaacageaccgagageatcecoecegtecagectcaagitegacggecteaacgagggegecgtegecaacct
caccgtoectcaceggecccgaggacecctacyggetacaacgacecetiicaceggeatcaacgtegteaag

_atpdaqthqqcaaqqqﬁqﬁmwag‘ ctitacecteccecggectetetgtay
cecgltectecgagacegecgacgecgtyaagyggtggcaac aagggaaagggcaagyggtaagggtaacta

SCT
a

gaaaagaccacctt
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SEQ ID NO:48
Nucleotide sequence for Gz434A, a GH43 family enzyme from Gibberella zeae

atgtatcggaagttggcecgtcecatctcaggecttettggocacagetegtgetaccaacgacgactgtoote
tecatcactagtagatggactgeggatocttoggetcatgtctttaacgacacettgtggetectaccegte
tcatgacatcgatgetggatttgagaatgatoctgatggaggecagtacgcecatgagagattaccatgie
tactctatcgacaagatctacggticootgooeggiegatecacyggtacgygcectgtcagtggaggatgaes
CCtgy cggcaaatactacctatacttoce

gectc fgqacuqutgtgq"”bcc:ﬁ cgcthcccacaaqa
g

coogacaaga qtfgqutLCLtpaﬁabva“
cctacttggecatggggtggtatcatgy
atctge

cactgagccaggeaacy
acactcectgygcagagaagectey
aggatgaagaccgacgcettettega:

o
W4 e
Oy
g

SEQ 1D NO:48
Nucleotide sequence for Fod3A, a GH43 family enzyme from Fusarium oxysporum

atgtatcggaagttggeegtbcatetcggectictigucecacagchcgtyctcaaga
ctocectgatcaccya ccfbfgthNgtagatcccthg;.rafgftftﬁgdaqgc*agct(t
cocateteacgacatcega T

catacctactoc dtqﬂag

-

*qu%“Cdpng Ncctctct@agt@g
C

ataacqttcw Lgggcy agcagcaaatgtgggctcctqa*g agcetcataagaacggeaaatattatat
ytacttoccogecaaggacaaggatigagateticagaattggagttgetgtetecaacaageceagegat
cchktrAdgqpﬁgd aagagcth

~ggatcectggeacgtacagtategatectgetagetacgtegacacty
¢

c
ataacgaggcotaccteatctggggecggtatetggygoggecagethceaagoectggcagyga

ctttaacgagtegtggattggagacaaggetgetoctaacggeaccaatgecctatetectecagategee
aagcetaagcaaggacatgecacaagatcaccgasacacocogogatetegtecattctecgeeceegagacag
geaagoectcttecaggetgaggacaacasygegacgaticttcgagyggecettggatccacaagegoggeaa
gotttactaccteatgtactecaceggtgatacocacttoottgtetacgetacttccaggaacatetac
ggtocttatacctaccy qggcaagattcttgatcctqttgdrugqtqupfaﬁ catggaagtattigttyg
agtataagggacagtggtggettit ctttgctgatQCQCd.dﬁqtﬁtqngdgqﬂftacctfpgaCaggt

gaaggcgaggaagatctggtatgacaagaacggcaagatettgettecaccygtecttay
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SEQ D NO:5G
Nucleotide sequence for PIS14, a GH51 family enzyme from Penicillium funiculosum

atgtaccggaagctc *_thatfﬂccc@ctt@ctQQCVa tgctegegecate
agageggcggeaacaags ccotcecatgttcgaggac

&
cggeggectetacgeega gctqu**ggaa@cgghcctLC“augqugﬁAﬁcgt
A0

gacggctacgactegygtgaacggcgegatitetegeycteragaacetecaccaa
tCC?pqut“g“ aacgt:g:caaggg@t@gaacbacqgwkupdtﬁgqpftﬁg*
gggca tﬂtd”qt“Cdquﬁj

qacs gogacggegaaggt

dﬁuaqupfgqgfpgagtacaagLa@gag@wgchccqadgdaquﬁcqpﬁaqcaac:

&
[@)

accatcaccttcgacagecaagyggecteaasggacggoagecteaacttcaaccteatcagec oetelelel
CCQa”pf&f&ddeQC{gCC{aa@ggC@t@ngathaC ~togtecgaggecatggeggagetggaggges
agttcotecgetteccee ggcggct@gga@gtggangcqtcfdgqpﬁCﬁngﬁ ggtacaagtggaacga

C
gaccgteggegaccteas C
gQC”tﬁaqu&qta atgaachtyg

ac aﬁcfpdgﬁAdpcacgtcat:ag@gagaa@gaGCLCCdg*ﬁqtdpdtﬁgdpqacaC‘

c
muautfpﬁtﬁafkq rgeocecggacactoectacyggygtottggaggygectagecteggetaccegaageoey
oty ) et = = =

tggaccatcaactacygtcgagatcogygeaacgagygacaacctoetacyggegygectegagacctacategect
accggttocaggectactacgacgecatcacegecaagtaceogeacatgacegtecatggagagectcac

a
ctaccaccagtactegacygcececgacyggettegtcage
cot

N

COdOdtQp“CQk”C( cgetgecgeggegtegyas

2 ot ot ot
cagttcaactacttcgaccagatgecggtcaccaacegeacgetgaacyggegagategecacegtetace
CCd%”&dp“CQ&QpagltO gtggegtggggeageocgticocgetetaccegtggtyggategggteogt
guctgaggcecegtettoctcateggegagyageggaacageoccgaagatecatecggegecagetacgeoces

atgttcogeaacattaacaactggeagtggageocgaccectgategeottecgacy

cgtogegetetacttectggeacgteatcaagetocticageaccaacaagateacceagaacetgeeecac

gacgtggtotygggggggacateggeccgetotactgggtogoocggecggaacgacaacaccgygeageaac

atc“tﬁAdgqpﬁgc*qt cta caacag@a@Cag@gacgtcmbbutﬁAﬁ qtﬁCtht g:cgg:tg@aacg
t A
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SEQ 1D NO:51
Nucleic acid sequence of Eg4, a GHE1 family endoglucanase from
Trichoderma reesei

atgatccagaagetttccaaccttctteteacegeactagegygtyggecaaceggtgttgtitggacacggac
acatcaacaacattgtegtcecaacggagtgtactacragggatatgatectacategttcecccatatgaate
tgaccegececatagtyggtgggetyggacgygetgecgatettgacaacyggettegteteaccegacgeatat
cagagcoecggacateatcetygecacaagaatgoeacoaacygocaaaggacacgegtecgteaaggeoggag
acactattcecctecagtgggtgecagttecttgygccgeacceeaggececategtegactacetggecaa
ctgcaacggcegactgegagaccgtggacaagacgtocottgagthtettcaagattgacggegteggtete
atcagogygcyggagatocgggeaactgggoctoggacygtgttgattgecaacaacaacacchgggtigtea
agatccocgaggatetegececgggeaactacgtgeticgecacgagatecatecgeottgeacagegeeygy
g*augﬁquﬁgqpqpf agaactaccectecagtgettcaacctegoecgtececagygetecggatetetgeay
cogagcggegtcaagggaacegegetetaceactecgatgacceeccyggtgtecteatcaacatctacaces
gﬁcmtﬁtfgﬁngﬁ*c* ttecetggacettcegtggtatecagygectoceccacyagtgtegeccagygeay
tocgcogegacggecactgocagogocactgttectggeggtagegygaccgggaaaccegaccagtaag
actacgacgacggegaggacgacacaggectectetageaggygccagetectactectecetygetactacgt
cggcaccetggtggaggeccaacccagactttgtacyggecagtgtggtyggeageggetacagtggtectac
tecgatgcgeygeccgecggecacttgetectacettgaacceatactacygececagtgecttaactag

40,

SEQ 1D NO:52
Protein sequence of Eg4, an endogiucanase from Trichoderma reesed

MIOKLSNLIVTALAVATGVVChghindivinguwygaydpttfpyasnpplilvvgwiaadldngfvepday
qnpdllchknatnakghasvkagdtilquvpvaphpgpivdylancngdcetvdkttleffkidgvgl
lsggdpgtwasdvlisnnntwevkipdnlapgnyvirheiialhsaggangagqnypgefniavsgsgsly
psgvlgtdlivhatdpgvlinivtsplnyiipgptvvsglptsvagyssaatatasatvpgggsgptsrtt
ttarttgassrpsstppattsapagoptgtlyggeggsgysgptrcappatestinpyvageln
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SEQ ID NO:54
Protein sequence of Pa3D, a GH3 family B-glucosidase from Podospora ansering

malgtffllasamlanaettgekvsrgapsgagawaaahsgaaatliarmsqgdkinmvtgigwdrgpovy
ntaaissinypgiclgdgplgirfgtgttaftpgvgaastwdvdlirgrgaylgaeakgegihillgpva
galgkiphggrnwegfgadpyvlagiamketiegigsagvganakhyianegelnretmssnvddrighel
ylwpfadavhanvasvmcsynklingtwacendkalngilkkelgfggyvisdwunaghstalsansgldmt
mpgtdfngrnvywgpglnnavnaggvgrsrlddmckrilagwyllggnggypainiranvggnhkenvra
vardgivilkndgilplskprkiavvgshsvanpgginacvdkgonvgtlgmgwgsgsvnypylvspyda
Irtragadgtgislhntdstngvsnvvsdadavvvvitadsgegyitveghagdrshldpwhngnglvga
aaaanknvivyvhsvggitletilntngvraivwaglpggengnalvdvlyglvspsgklpytigkresd
ygtavvrgddnirveglfvdyrhidnariepryefgfglsytnftfsdikitsnvkpygpatggtipggpad
lwedvatvtatitnsgavegaevaglyiglpssapasppkglrgfskliklapgasgtatfnlrrrdlsyw
derignwvvpsgnfvvsvgassrdirltgtita
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SEQ ID NO:55
Nucleotide sequence of Fv3G, a GH3 family B-glucosidase from Fusarium verticillioides

rgecctgagtetg

atgtttecttetteccatatetgt sfefale ®
aaccggaaaatgtcatcacegatgatacctactiictacggtcaategecaccagtgtatecctacacgtaa

3

atgagceccagggtcetactageteagagee

v

geactctcectetgattteccaacygaaageaatactgatctietigaceagcyggaacaggtagacaceggete

atgggctygceegetgtagecaaagecaagaactiggtgteccagttgactettgaagagaaagtcaactg
actacaggaggccagacgaccaccggetgetetggettcatecctggeatteccegtgtaggetttecag
gactgtgtttagcagacygctggecaacggigbocgeaacacagattatgtgagetegtttecectecoggg
tecatgteggtgcaagetggaatecggagtitgacctacagecggagetactacatgygtgetygaggecaas

3

geceaagggegttaacatecttecteggiccagtattiggacetttgggeegagtagttgaaggtggacgea

3

actgggaggggttttceaatgatecctacctggegggtaaattagggeatgaagetgtegeeggtatoca

agacgecggagttgttgeatgeggaaaacatticcttgetcaagageaggagaccecatagactigeggeyg
tetgtecactgygggctgatygcaatetcatecaaatetcgatgacaagacacteccatgaattatatetolc
agagcacatcatatettgygcetgagtagatgaaccttactaacaccecgaactgggettttegetygatgeagt
ceacgceggacttgecagtgtgatgt Lacaacagagecaaacaatttcacacygectygecaaaacitcg
caatggccttctcaagggogac teccagggttttgtegtecteggactgygggegeac
agcaatctggtatgget t@Agcattjgctggcctggqiqi,Q*Patqcbcaqb_cqmrcttqtg*g.;
qubbttdbtpLqutqtqcA@Aa@@@aavbubthCudgucacaqqttqacahtmrqqtracaﬂﬁ
gegaagtcetcagecttacticteaatictitigaactgacaategtgtaggetectigecaa +ngubc
agttgaaccaggaccaagaca CngaQC@CC&gQiCaCQQaCLqutthddQC"quqqcq@”*CdCCC
agtagtcgacygctcegcaacgeaagetecaageotactatectgggacggtgecagtecgagggecatgictt
gttaagaacaccaacaacgeactgeeatiicaageeccaacatgaaactegtttettigttcggatacitctc
acagagetoctgataagaacateoccagaccecgeccaaggeatgttectecgettggtetateggtgeees
atecgecaacatcact chﬁ’qaachcqgctbtcthuaaauttqaqtctcacatactccq*cathcc
cecaacggaaccateatectegggtgoaggetegggtgecagegettggactetgttcageteaceoiteg
atgecattegtttctceyggycgaagas ackggqtactgcgct “tctgggatttitgagagetygggatectta
~gtgaaccctacatetygaagettgeat tgctggtaatgeatgyggetagegaaggeltygggatagacct
g‘ddbCLdLthquT“j?T’Qﬁa”'Gvai+pdd,ddCQECQthacaaqtchCj&&C&Ct&** g
ttettcacaatgetggaacacgact gogoettcoctttggtcaceccaacgtecaccygotatt
cgctcatectoccaggtcecagygatagtggagatgetetggtatetttgetetatyggegatygagaacccatet
ggtcecgecteccttacaccgttgecegeaacgagacggattatggteacctgetgaagecagactigacte
tegececcaaccagtaceaacactitececcecagiocgactictecgagggtattttecattgactaccgaca
tttegatgetaagaacatcacgectegeticgagtttggtiteggettgagetacacaacctttgagtac
gcetagtcectcecagatctcaaagteocaggooecagacaceggaataccecagetggtygetoettacegagggag
geegttecagatttgtgggacgtegtigetactigtcacagecaagegtcaggaacactgggtetgtegacy
caaggaggttgecacagcetatacgtiggtgtibccaggtggtectatgagacagetacgtyggetttacgaaa
ceagetattaaggctggagagacggetacagtgacottt yettactegeegegacttgagtgbot
atqttaatchcaqqaqtqqcaac\fCeccaaggcaacLdchtdtctdpqitqqc¢’a gtaghtcgags
tttgectcectgecaaagtacctitgageatetag

i

aagcttc
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SEQ ID NO:56
Protein sequence of Fv3aG, a GH3 family [-glucosidase from Fusarium verticillivides

mifpssisclaalsimsggllagsgpenvitddtyfyvggsppvypthtgswaaavakaknlvegltleeky
nlttgggtttgesgfipgiprvgipglcladagngverntdyvssipsgihvgaswnpeliysrsyymgas
akakgvnillgpvigplgrvveggrnwegfsndpylagklgheavagigdagvvacgkhflagegethrl
aasvitgadaissnlddktlhelvicvmesynrannshacquskllingllkgelgiqggfvvsdugaggsgm
asalagldvvmpssilwganitigvnngtipesgvdomvirllatwyglngdgdteapghglaaklweph
pvvdarnasskptiwdgaveghvivkntnnalpfhkpomklvslfgyshkapdknipdpaggmisawsiga
gsanitelnlgflgnislitysaiapngtiisgggsgasawtlfsspidaivsrakkegtaliwdfeswdp
yvnptseacivagnawasegwdrpatydaytdelinnvadkeantivvlhnagtrivdgfighpnviaii
yahlpggdsgdalvslilygdenpsgripytvarnetdyghllkpdlitlapngyghfipgsdfsegifidyr
hfdaknitprfefgfglsyttfeyaslqgisksgagtpeypagalteggrsdiwdvvatvtasvrntgsvd
gkevaglyvgvpggpmrglrgftkpaikagetatvifeltrrdisvwdvnagewglgggnvaiyvgrssy
dlplgstisi
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SEQ ID NO:57
Nucleotide sequence of Fv3D, a GH3 family B-glucosidase from Fusarium verficiilicides

tagcaftcgatctqtqttﬁotctc goggtetitttggecgegyggtgtcaatgeccaagectacygaty
gtg agotg cocaagaacaccactattettggacagtacgg
tthcctp ftaCCLthLdJ atgttcgccaac,a.a““aaqtqapaptqquctqtac:ﬁasatt
gaacatgcctt'g'*aaqutpaaaaptttgtptpcs actaa

e

L.,} l()

SR
¢
¢

ctagacaatgctactggcaagggotagy 3
'*'tcgag(aaaagqpcgacatq cacaggaactccaggtccttgcgtcy;ca:cutpqtcg attce
tcaacttcaacggtcetetgteticacgacyggecocotogecate

cocgtc g a c;aqtagcuquctabvbc G
gtrtttccc pgbtqgtgtutcagcbgs.tcatcgtgggacaaggacctcctct ccagcegeggtetogeca
tgggtcaagagttcaaggccaagggtgetcacatoctectocgygcecegtegeceggtectettggecgote
ggcatactcectyggtegtaactgggagggtitetegeocggacceocttacctcactggtattgcgatggaggag
actatcatgggacatcaagatgctggtgticaggotactgeogaagecactttateggtaatgagraggagy
tcatgcgaaacccectacttttgtecaagoatggygtatattiggtgaggtitgacaaggays tcta
catggatgatcgaaccatgcacgagotit cctctggccctttgccaatgctgttcatqpc
agcatgatgtgctegtaccagegtctcaacggetectacygcctgecagaactcaaagy
Ttcectgegtgatgagettggtticcagggotacgtcatgicagattggggtygccaccca
Lgccatcaacageggtetcegacatggacatgoccggiggtateggtgectacggaaca
toccocttetteggegygecaaccteaccocgogoegticaccaacgygcaccectecgacgagacce
tgatcacccecgecatcatgactceocctacttotggeteggocaggacaaggactatecectooe
cagecggtgatcetcaacaccttcagooccaagagetectggttocgegagttcaacctca
ageegtgacgteegeggtaaccacggegacttgatocgecaageacyggegecgagteta
agaacgagaagaacgcccticcocticaagaagoccaagtecatcgetgtetttggeaa
tatcactgagggtttctacaaccagaatgactacgaattiggcactetitgtigetggt
actggtcgtttgacataccttgtitogectctagecgecatcaatgetegtgetaages
Ltgttcagcagtyggetgaacaacactettattgetaccaccaacgtcactgatetetygy
toccgatgtetgectegttttetigaagactigggetgaggaggetgectgategtgageacctotoogtt
gactgggacggtaatgatgttgbtgagtetgtigecaagtactigcaataacactgtegtegtcactoact
cttotggtatcaacactettectigggetgaccaceccaacqgtcacegetattictegetgeccactiocoo
cggtcaggagtcectggecaactecctegitgaccticctctacggeygatgticaaccectetggtegticttece
tacaccatcgcecttcaacggcacegactacaacgotogooocaccactgecegtcaacaccaceygraagy
aggactyggcagtettggttcgacgagaageticgagattgactaccygctactiicgacgcgecacaacatotc
cgtocgcetacgaatteggetteggtetetectacticcacctitecgaaatetecgacatectecgetgageca
ctogeatecgacattaccteccagocogaggatetocecoegligrageecgygeggeaaccccgecetatagyy
agaccgtctacaacgtgaccgtctoegtictccaacacqgggcaaggtecgacggegccactgtecococagot
atacgtgacattcecccgacagegegootgooggtacaccacoccaageageteecgtgggttecgacaaggie
ttcocttgaggetggegagageaagagtgicagetittgagetgatgegececgtgatetgagetactgggata
Lcatttctcagaagtggectecatcoctgagggagagtittactaticgtgttggattcagecagtegggactt
gaaggaggagacaaaggttactgttgttgaggocgtaa

Zi.’f?
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SEQ 1D NO:58
Protein sequence of Fv3aD, a GH3 family B-glucosidase from Fusarium verticillicides

masirsvivsgllaagvnagayvdasdraedafswvgpknttilggyghsphypannatgkgwedafaka
gnfvsgltleekadmvtygtpgpevgnivaiprinfaglelhdgplaivvadyvasvipagvsaasswdkd
llygrglamggefkakgahillgpvagplgrsaysgrawegfspdpyligianestinghgdagvgata
khfignegevmrnptfvkdgyigevdkealssomddrimhelylupfanavhakassmmesygringsy
acgnskvingilrdelgfggyvnsdwgathagvaainsgldmdmpggigaygtyftksffggnitravt
ngtldetrvndmitrimtpyfwlggdkdypsvdpssgdlntfepksswlfrefnltgersrdvrgnhgdl
irkhgasstvilkneknalplhkkpksiavigndagditegfyngndyvefgtlivagggsgtgritylvsp
laainarakgdgtlivggwanntliatinvtdiwipatpdvelvflktwaceaadrehlsvdwdgndvve
svakycenntvvvthssgintipwadhponvtailaabhfpggesguslvdllygdvnpsgripytiafngt
dynappttavnttgkedwgswidekleidyryfdahnisvryefgfglaystfeisdisaeplasdits
gredlipvgpgygnpalwetvynvivavantgkvdgatvpglyvtipdsapagtpplglrgfdkvileage
sksvsfelmrrdlsywdiisgkwlipegeftirvgfssrdikeetkvtvvea
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SEQ ID NO:59
Nucleotide sequence of Fv3C, a GH3 family P-glucosidase from Fusarium verficillioides
atgaagctgaattgggtegecgecagoootyg!

ctataggtget

LQ

ctggcactgacagegecagttgetottg

cttetgcecagttccagacactttggetggtgtaaaggtecagtttttttcaccatttoctegtetaatete
agcecttgttgccatategececttgticgetoggacgocacgeaccagatecgegatecatttectoeottge
agecttggttectecttacygatecticcctecgeaattatcagegeccttagtctacacaaaaacococygayg

acagtctttcattgagtttgtecgacatcaagtigettoctocaactgigecatttgegtggetgtctactioct
QCJLLLEQi“ddp@éahfquqq”””dufthCddeddddeitqtt_dddtﬁaC@f"fot'tuCGaG

caataataccgactttatgcegocggeggetgetgtggeggtigat
wdQJddQLtquQL caaaa qqttthanaQaQJvddethPdtdC cgecgecteattateocticac
catggatggaccctaatgetgttggeotagg gottacgcecaaagccaagagetttgtgteccaact
cactctcatggaaaaggtecaactigacea

oyer
[

o8

(AR

[te]
&x
W
L_'»_‘

Ul

tgogtgttgggtaageagetecttgeaaacagggtatetea
atccoctcecagetaacaacttctecagatggcaaggegaacgetgtgtaggaaacgtgggatcaaticeteg
teteggtatgegaggtetetgtetecagogatggtecthettggaaticgtctgtecgactacaacageget
Lttccecygctggcaccacagetggtgott ggagcaagtctcetetggtatgagagaggtcteoctgatgg
geactgagttcaaggagaagggtatecgatategoetettggtectgectactggacctettggtegeactge
tgctggtggacgaaactgggaaggetitcacogttgatecttatatgygctggccacgeccatggecgagygos
gbcddqqqtattcaaqach”qq\%bva+\f“*Lngt,i\‘Vditacatpqpaaacq goagagotaage
cacttggacgatttgaggeattgacagagaactgaccoctottgtagagecactticegacagagtegegagg
bb;dgtucugudagtacaA(mhc+”cougtctctctcvLJCJdchqquqahaanCtachaﬂﬁiﬂch

cacgectggcecttcegetgacygeogtocgogooeggogieggttecgteatgtgetegtacaaccaga

~

aacaactcecgtacggttgecagaactcecaagetectcaacggtatectcaagygacgagatygggettecagy
gtttegtcatgagegattgggeggoocageataccggigoegettetgeegtegetggtectecgatatgag

catgectyggtgacactgectieogacageggatacagetictgggygcyggaaactigactetyggetgteate
aacggaactygttcccegectggegagtitgatgacatggetctgegaatcatgtetgecttcttecaagat
gaaagacgatagaggatctlicccgacatcaacttotectectggaccegegacacettecggetegigea

tacatttgctcaagagaMCLqpq:Vx aggtcaact Tiﬁgagtvaacgtccaqcacqaccacdag3“scsc

atccegtgagygcocgeltygccaagygas tegtgetecaagaacaccgggteocttececectcaagaacocaa
agttcctegetgteattggtgagys ggtcccaacmcfgctqgacccaafgqttgtgqtq:ccoboc
tigc qatadtqqtaCCO’qqﬁtabggcttggcgcthgqaqbttpwpdathbﬁtr acttgatecaccece
gatcaagggctcectctaatcgagetacicaagacggaactogatatgagageatettgaccaacaacgaat

gggcttcagtacaageteottgtcagecagectaacgtgacegetategttttegecaatgecgactotygyg
tgagggatacattgaagtcgacggagactitggtgatayg

geaagaacctcecacccetetggcageagggaygac
gagctcatcaagaacgtgtegtecatatgeocecaacaceattgtagttctgcacaccgteoggeoctgic

v

i

tactcgecgactacgagaagaacocccaacatcactygcecategtictyggygetggtetteccecggecaagagtc
aggcaatgcecategetgatetoctcetacggeaaggtcageectggecgateteecttcacttggggecge
acccgcegagagetacggtactgaggttetitatgaggegaacaacggeecgtggegetectecaggatgact
tetetgagggtgteticategactacegtcacttcgacegacgatetecaagecacegatyggaaaga
cccaabaapaccgctQLtpctctcbabvaot:ccqtcacgqtctatpttgqtccacctttgaqtact
gacctcaacatccagaagaacgltegagaaccectacttetectecegetyggecagacecatececeegeeecaa
cctttqgcaacttcaQLaaqaaccLcaagVubba gtgttocccaagggcegtecgatacatectacaagtt
ctaccccttectcaacacctectecateogeecagegaggeateccaacgatggtyggecagttico
cagcecccagcectegtettcococcegecte

i
4
)
£
[

3

L(\

ct

cat
ctgecgaagagttcecteocctococaaggoootcaacgget
cececaggtggtaacceteaattgigggacatecttgtacacegtcacagecacaatcacroaacacaass
cgecacctcoecgacgagattocccagetgtatgtcagoctoggtggcgagaacgageccatecggtbod
cgceggtttcecgacegtatcgagagcattgelocecggecagagegecatettcaacgetecaattgaceege
gcgatctgagtaactgggatacaaatgooe "aa*“aﬁchatpaptqaccatCL aac
_ggaagcagetctegeaagetgecictecagegecaagtiggagtaagaaagecaaacas

tbgaptgpaattttttgggaggagata,ba"ﬁ“*“QCQCd gttacgtc

i
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SEQ 1D NO:60
Protein sequence of Fv3C, a GH3 family B-glucosidase from Fusarium verticillivides

mkinwvaaalsigaagtdsavalasavpdtlagvkkadagkvvtrdtlayspphypspwndpnavgwaea
vakaksfvsglitimekvnlttgvgwggercvgnvgsiprigmrglelgdgplgirisdynsafpagttag
aswskslwysrglimgtefkekgidialgpatgplgrtaaggrnwegftvdpymaghamasavkgigdag
viacakhyiasnegehfrgsgevgsrkynisesissnlddkimhelyvawpfadavragvgsvocsynginn
sygegunskllngilkdemgfggfvmsdwaaghtgaasavagldmsmpgdtafdsgysfwggnitliaving
tvpawrvddmalrimsaffkvgktiedlpdinfsswtrdtfgfvhtfagenregvnfgvnvghdhkshir
saaakgsvvlintgsiplknpkflavigedagpnpagpngegdrgedngt lamawgsgtsqipylitpdyg
glsnratgdgtryvesilinnewasvgalvsgpnvtaivianadsgegyievdgnigdrknlitiwgggdel
iknvssicpntivvihtvgpvliladyeknpnitaivwaglipggesgnaiadllygkvspgrspftwgriy
esygteviyeanngrgapgqddfsegviidyrhfdrrapstdgksspnntaaplyefghglswstfeysdl
nigknvenpysppaggtipaptfgnfsknlindyvfpkgvryivkfiypfintsssaseasndgggfgkta
eaeflppnalngsagprlpasgapggnpglwdilytvitatitntgnatsdeipglyvslggenepirvirg
fdrieniapggsaifnagltrrdlsnwdtnagnwvitdhpktvwvgsssrkiplsakle

44
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SEQ 1D NO:61
Nucleotide sequence of Tr34, a GH3 family B-glucosidase from Trichoderma reesei

W
t
[ate}
@]
te]
ot
w
O Q
)
@]
[wte]
Ay
W

cagcat 3
gctggtceccatactgggatgtgatatyg

acatcgggggcctoggectgaggcagtt

cgaaggecgeattggecaaagetcecaate

cggtecttgegttggaaacacatetes

ccocteggtgttecgatactecgacagge &
atgtcaatttgatccgcgaacgtggac gtgag CLCgggg:
acttggtcctgtggetgggecgctgggaaagacticogoagggeggtegcaactgggagggetteggigte
gatccatatctecacgggeattgeccatgggtocaaaccatcaacyggeateccagteggtaggegtygcagaocga
cagcgaagcecactataetcecctecaacgageaggagoicaatcgagaaaccatttecgagecaacccagatgaccg
aactctccatgagetgtatacttggercatitgocgacgeggtitcagygcecaatgtegettetgtecatatge
toegtacaacaaggtcaataccaccigogectgegaggatecagtacacygctgecagactgtgctgaaagacc
agctggggttcceccaggetatgtcatgacggactggaacgeacageacacgactgteccaaagegegaattio
tgggcttgacatygtcaatgectggcacagacticaacggtaacaatcg : agc
aatgcggtaaatagcaatcaggtecceoacgagoagagtcga tC
ggtacttgacaggccaggaccaggcaggetatoocgiogiteas
caagaccaatgtcagggcaattgccagggacggeategttotget cca
ctcaagaageccygctagecattgeecgtegttggatectgoogeaate atfgqtaacc acgccagaaactoge
ccoctogtgecaacgacagaggcetgegacgacggggecttgggeatgggttggggttecggegecgtcaacta
Tcogtacttegtegegeoctacgatgocatcaataccagagegtettegecagggcacccaggtiacoitg
agcaacaccgacaacacgtcectcaggogeatetgeagcaagaggaaaggacgtegecategteticatea
cogocgactegggtgaaggctacatcacegtiggagggraacgcgggegatcgeaacaacctggatecgty
geacaacggcaatgceccectggtecaggoggtggoeggigocaacagcaacgtc attgttgttgtbcactcc
gttggcgccatcattctggageagatictitgeototicogoaggticaaggecygttgtetgggegggtottc
cttoctcaggagageggcaatgegetegtocgacgigetigtgygggagatgtcageocecttctggeaag:
gtacaccattgcgasgagccccaatgactataacactegeategtitecyggeggcagtygacagatt
gagqgactgftcafcgactataagcac:tcgacgacgccaata~cacyc geggtacgagtteggoctaty
gactgtgtaagtttgectaacctgaacaatctattagacaggtigactgacggatgactgtggaatgatag
cttacaccaagttcaactactcacgectoctoegictigticgaccygccaagtetggtectgegactgggge
cgttgtgccgyggaggecccgagtgatectgitecagaatgtcgegacagtcacegttgacategeaaactct
gyccaagtgactggtgccgaggtageccagetgtacatcacctacccatecttcagecaccecaggaccocto
cgaagcagctgcgaggcttitgeoccaagetgaaccicacygcctggticagageggaacagcaacgticaacat
ccgacgacgagatcte sqctacttggacacggcttcgcagaa gthqgrgccqtcgqjgt
atcagcegtygggagcegagecagecgggatatecaggetyga gc ag
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SEQ 1D NO:62

Protein sequence of Tr34, a GH3 family P-glucosidass from Trichoderma reesei
MRYRTAAALATLATGPFARADSHSTSGASARAVVPPAGTPWGTAY DKAKAALARLNLODRVGIVEGVGHNG
GPCVGNTSPASKISY PSLOLODGPLGVRY STGS TAFTPGVOAAS THDVNLIRERGOFIGEEVKASGIHVI
LOPVAGPLGK T POGCRNWEGFGVDPYLTGIAMGOTINGIQSVEVOATARHY TINEQRLNRETISSNPDDR
TLEELYTHPFADAVOANVASVMCS YNEVNTTHACEDQYTLOTVILKDOLGEPGYVMTDHNAQKE TTVOSANS
GLDMSMBGTDFNGNNRLWGFAL TNAVNSNQVPTSRVIDMV TR I LAARY L TGODOAGY PSENT SRNVQGNE
KTNVRATARDGIVLILKNDANI LPLKRPASIAVVGSAAT IGNHARNS PECNDRGCDDGALGMGHGSGAVNY
PYFVAPYDAINTRASSQGTOVTLSNTDNTS SGASARRGKDVAIVE ITAD SGEGY ITVEGNAGDRNNLDPH
HNGNALVOAVAGANSNVIVVVESVGAT ILEQILALPOVKAVVHAGLPSQESGNALVDVLRGDVS PSGKLVY
YTIAKSPNDYNTRIVSGGSDSFSEGLFIDYREFDDANITPRYEFPGYGLEYPTKFNYSRLSVLSTARSG
GAVVPGGPSDLFONVATVTVDTANSGQVTCARVAQLY ITYPSSAFRTPERQLRGFAKLNLTPGQSGTATE

NTDDDINT O TR TS TS OO LT LT A YT T T T O T
NIRRRDLSYWDT A\QQLKV‘V\’ VPSGSFGISVGASSRDIRLTSTLSVA

F
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SEG 1D NO:63
Nucleotide sequence of TraB, a GH3 family B-glucosidase from Trichoderma reesel

atgaagacgttgtcagtgtttgctgecgeectitttggeggecgtagetgaggeeaatcectaceegecte
ctcactceccaaccaggegtacteogectectiboctacectiegecatgygatggacceccagtgetecaggetg
ggagcaagectatgeccaagetaaggagticgtetegggettgactetettggagaaggtcaacetcace
accggtgttggetggatyggtygagaagtgegtiggaaacgtiggtacegtgectegettgggeatgegas
gtetttgcatgcaggacgygceccctggotcteccgaticaacacgtacaacageygetttecagegt

gacggcecgceegecagebggagoecgacacot
gubddqqqtqtpqatqttcttc1thaCCCgbg;qquchL;thqthcaacccca Cgygagge
acgtcegagggttteggeteggatecctatetggegggtttggetetggecgataceygtgaccggaateca
gaacgcgggcacecatcegectygtygcecaageacttectectcaacgagecaggageattteocgecagoegage
gaagctaacggttacggatacoceatcacegag tgtctitccaacgttgatygacaagacyatt C
aggtgtacggctggeccttcecaggatgetgtcaaggetggtgtecgggtecttcatgtgetegtacaacesa
gotcaacaactcgtacgettgecaaaaciccaagetcatcaacggetigetcaaggagyagtacggtitc
caaggctttgtcatgagcgactyggeaggececageacacgggtgtegegtetgetgtigecggtetegata
tgaccatgectggtgacacegecticaacaceggegeatectactitggaageaacctygacgetigegt
tetecaacggcacegtecccgagtggegeattgacgacatggtgatgegtateatggeteecttiecttcaay
qi.quddepqthQmFAQCﬁith;bd raccaactittgattcttggacecaatyggecgagtacggetacy
ttcaggecgeegtcaatgagaac Jgagaaggtcaactacggegtegatgtecegegecaacecatgegas
ccacatccchaqqt:qqcqccaao» raactglteatettcaagaacaacggcecatectgecectiaagaaqg
pvpddthAthdb@th&ttqqtgaUG*tGCf‘QKchadCJCLQLAqunbF%acqq@’qc’”+TqCC

v )

oy it
k,\—JA \J (,- [

ttgggttgaccgeggtacegoetetgggeteccgaggeaaag

gegoctgtgacgacggeactectigecatggagtggggatetgogtactaccaacttecccctacctegtecac

cececegacgeggceocctgeagagecaggetietocaggacggeacecgetacgagageatectgtecaactac
geeatctegcagaccecaggegetegtcagecagoeeegatgecattgecattgtetitgecaacteggata
gcqacqaqqqctacatcaacqthg gocadcgagggegacegeaagaacctgacygetgtggaagaacyyg
cgacgatctgatcaagactgttgectgetgtcaaceecaagacgattgtegtecateccactecgaceggecec
gtgattctcaaggactacygccaaccaccccaacatetctgecattetgtggygeccggtygetectggecagy
agtctggcaactegetggtegacattctgtacggecaagecagageecyggygcegeacteecttcacetg
cecgtegetggagagetacggagttagigitatgaccacgeceaacaacggeaacyggegetececaggat
aacttcaacgagggceygcettcategactaccgctacttitgacaaggtgygctececyggecaagectegeaget
cggacaaggceteccacgtacgagttiggetcggactgtegtgygtegacygttc

catccagaagaacaatgteggecccatgageoogeecaacggeaagacgatttgeggetecetetetgae
agettcageaagaaccttaaggactatggeticceccaagaacgtitegecgeateaaggagttttatctace
cectacctgageaceactaccltotyggeaaggaggegtcgggtgacygctcactacgyeccagactygecgaagyga
gttectececygceggtygecctgygacggecageectecagectegetectgeggectetygegaaccogygaeygae
aaccgecagetgtacgacattotetacacegtgacggecaceattaccaacacgggeteggteatggacy
acgeeqgttocccagetgtacetygagecacggeggtececcaacgageagoeccaaggtygetgegtgget
cecgecatcgagegeattgeteccggeragagegtcacgttcaaggecagacctgacgegeegtgacetghiec

aactgggacacgaagaagcagcagtggotcattaccgactaceocaagactygtgtacgtygggeagetect
cgegegacctgoecygctgagegecegeetgoecatga

Fi

aagttctcecaacoteca

K
b
)

Ney
coa
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SEQ 1D NO:64

Protein sequence of Tr3B, a GH3 family P-glucosidase from Trichoderma reesel
mktlsvfaaallaavacanpyppphsngaysppfypspwindpsapgwegayagakefvsgltllekvnl
ttgvgwmgekecvgnvgtvprlomrslicngdgplglrintynsafsvgltaaaswsrhlwvdrgtalgse
akghkgvdvllgpvagplgrnpnggruvegigsdpylaglaladtvigignagtiacakhflinegehfr
gvgeangygypitealssnvddktihevygwpfgdavkagvgsimesyngvansvacgnsklingllke
eygfggfvmsdwgaghtgvasavagldmimpgdtalfntgasyfygsnlitiavingtvpewriddmymrim
apffkvgktvdslidtnfdswingevgyvgaavnenwekvaygvdvranhanhirevgakgtvifknng
ilplkkpkfltvigedaggnpagpngegdrgeddgt lamewgsgttnfpylvipdaalgsgalgdgiry
esilsnyaisgtgalvsgpdaiaivfansdsgegyinvdgnegdrknltlwkngddiiktvaavapkti
vyvihstgpvilkdyanhpnisailwagapggesgnslvdilygkgspgripftwgpslesygvsvmttp
nngngapgdninegafidyryfdkvapgkprssdkaptyefgfgliswstfkisnlhigknnvgpmsppn
gktiaapsigsfsknlkdygfpknvrrikefiypylstitsgkeasgdahyggtakeflpagaldgspg
prsaasgepggnrglydilyvtvtatitntgsvimddavpglylshggpneppkvlirgfdrieriapggsy
tfkadltrrdisnwdtkkggwvitdypktvyvgsssrdlplsarlip
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SEQ ID NO:65
Nucleotide sequence of Te3A, a GH3 family p-glucosidase from Talaromyces
emersonii, optimized for expression in T.ressef

atgegeaacggectoctoaaggtogoogaecttagecgetgecagegecgtcaacggogagaacctaegaot

>

acagcccccececttcectaccocagecocctgggocaacggecaggycgactgggecgaggectaccagaayge

=

:,,bbaqticqLbaQPLMQPLcaPcc:coccgaqaaguccaacctcaccaccqqcaccqqctqg jagcag

>

accgcectgegteggecaggtoggecaccateceoegettaggettececeggectetgcatgcaggacagaee
Cd:chchchchupuucqupLa caacaccoccettecctgecggegttaacgtegecgecacctggga
cgcaacttagectaccgragaggegtaegaecatgyggogaggaacaccgecggeaagggegtegacgtecay

r‘?' ()

taggececccegtegecggecoccttacgecgetctoctgatgecggecgecaactgggagggettogoeocecg
acccegtectcecacceggraacatgatggecageaccatecaggygecateccaggatgetggegteattgecty
cgccaagcacttcecatectectacgagraggaacacttcocgecagggegeccaggacggctacgacatcage
gacagcatcagcgccaacgeocgacgacaagaccatgecacgagttatacctetggeoccticgeeygatooay
tC:ObQchqiqichLquqLL\ stgcageotacaaccaggtcaacaacagetacgectgcaccaacaqg

ctacaccatgaacaageloctcaagagegagitagoecttccagggettegtecatgaccgactgggyegae
:avbdcachchtc?qctctgpccthCCOQv:ccqqcacgagcatgcccggcgacattgcc:tceaca
goggecacgtetttetggggecaccaacctocacegttgoeegtoectcaacggetecatococecgagtygocoagogt
cgacgacatggecgtecgcatcatgagraoetactacaaggtieggecgegacegetacagegteceecate
aacttcgacagectggaccctcgacacctacggoeocegageactacgeegteggecagggocagaccaaaa
tcaacgagecacgtecgacgtocgegocaaccacgecgagatcateccacgagateggegecgecteocgooegt
cctoctecaagaacaagggeggcecteccectcactggraccgagegettegteggtgtettiggraaggat
goetggecagceaaccectggggegteaacggrtgeagogaccgeggetgegacaacggeaccoctogoecatyge
grtggggcageggcaccgecaactttcooctaccteogtcacececcgageaggecatoccagegegagghoot
cagcocgceaacggceaccttecaccggeatcacegacaacggegecttagecgagatggeegetgeegectct
caggecgacacctgectegtetttgecaacgeogactecggegagggetacatcacegteg
agggegaccgcecaagaaccteaccectctggragaogegecgaccaggtecatecacaacgtcagegecaacta
caacaacaccgtegtegtettacac aCCgvcoccvccqt,ctcaicqapqacigqtah accaccccaac
gtcaccgcecatcectetgggecggtitacercggtcaggaaageggeaacagectegtegacgtoctetacc
googegtcecaaccececggecaagaceeocetbocacctggaoyaagage cbqbqacqaptatqugpv,th;vab
cogtcaagectaacaacgygcaagggogooooecageaggactcaccgagggeatottecategactacoyge
cgcttcecgacaagtacaacatecaccoeeatetacgagttcggettteggectcagetacaccaceticgagt
ile

‘O

C

) ot Ial
< L‘_«.v au.p"_..

., )

)

cagcecagttaaacgtcrageccatecaacygecccteoctacaceecegecageggctittacgaaggooge
ccagagcettcecggecageectocaatgecagegacaacctctacectagegacategagegegtocececte
tacatctacccctggetcaacageacegaceticaaggecagegecaacgacceecgactacggeoetecaea
ub_anaqLacqchpcpcpuahqccacca;cq_voJc:c:cqqcccattqaccctqccqchj
tggcggeaacccocagectetacgacoeoatagacgad :avbacbaiCQLpaLcaupupcg c&amvtv
a\coqbqacqaqqtcpcucagptu atgtcagcttago gc*cigdcanQpcpcpuagqtpcccc;cq

cttcgaccgecatcacccltogococctogecageagtacctctggaccaccacectcactegecgogacat
aq:aacigqqacbcpgtcahpca aMCtQTQtCGtcavpdavLdCde&dePC
agcagcecgceaacctceocceoctecageooocoeooteaagecctaccecggeatetgatga

FIG. 47

OO0
L

U
t

o
3

(‘1

,-.

LQ

atctacgteocoygcaac

)

SUBSTITUTE SHEET (RULE 26)



WO 2012/125937 PCT/US2012/029470

57 /138

SEQ ID NO:68
Protein sequence of TedA, a GH3 family B-glucosidase from Talaromyces emersonii

mrngllkvaalaaasavngenlayvsppfyvpspwangqgogdwaeaygkavgfvsgltlaskvnlttgtgweq
drovggvgsiprlgipglomgdsplgvrdtdynsafpagvnvaatwdrnlayrrgvangeshrgkgvdvg
lgpvagplgrspdagenwegfapdpvitgnmmastiggigdagviacakhfilveqehirggaqdgydis
dsisanaddktmhelyliwpfadavragvgsvmesyngvnnsyacsnsytmnkllkselgfqofvmtdwgy
bhsgvgsalagldmsmpgdiafdsgtsfwgtnltvavingsipewrvddmavrimsayykvgrdrysvpli
nfdswtldtygpehyavggggtkinehvdvrgnhasiiheigaasavllinkgglpltgterfvgvighd
agsnpwgvngesdrgedngtlangwgsgtanfpylvipegaigrevisrngtfigitdngalaemaaaas
gadtelvfanadsgegyitvdgnegdrknltivggadgvibanvsancantvvvihtvgpvliddwydhpn
viailwaglpggesgnslvdviyvgrvnpgktpftwgrarddygaplivipangkgapggdftegifidyr
rfdkynitpivefgfglsyttfefsglnvgpinappytipasgftkaagsiggpsnasdnlypsdiervpl
vivpwlinstdlkasandpdyglptekyvppnatngdpgpidpaggapggnpslyepvarvttiitntgky
tgdevpglyvelggpddapkvirgfdritlapggoylwtttltrrdisnwdpvtgnwyvtnytktivvgn
ssrnlplgaplkpypyl
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SEQ ID NO:67
Nucleotide sequence of An3A, a GH3 family B-glucosidase from Aspergilius niger

atgogettcaccag

)

catogaggcegtogoacteaccgcogtcagectacgeragegeoygad
acagecococctactaccec

C
gecectggygecaacyggecagggegactgggoecgaggectaccagoegoge
+

N 8. 23 o Rt o
cgtoegacategtca jccagatgaC@ctch@gagaagg*’daccfpdpﬁAﬁcqj raccggcetgggagita
g gttatgegtcggecagact i $ JCg

ggtgocegteccceegecteggeateoccegygcatgtgegeccaggacaged
t ¢

a
ccteggegteogegacagegact cetteectgoeyggegtcaacgtegeegecacctggga

,kdcd&ﬁcqupﬁtapct(cg*gg“@agg@ca‘ggqccaggd ttcagecgacaagggegecgacateeag

ttaggoececgectgecgygee
acccogetoeteageggegte
cgccaageactacattgectacgageaggaacacttococgecaggecacegaygyc
aacatcaccgagagceyggce ag:g:caaCTt@gacgacaagdccafgﬁaﬁgdgfta acctctcgccctt@g
cogacgcecattagagetggegetggtgetgteatgtgecagetacaaccagatecaaca
ccagaacagcetacaccecteaacaaget gocecgagttaggettccagggettegtecatgtecgac
tggygccgececaccacgceeggegteagegygegecttageogygeotegacatgagecatgeocgygegacgiaey
C C T

C
ggeegetetaecegac gchgﬁandAﬁtqg acgcctt:ag@C@cg
-

U@g@cgaga@ta#haagcg ratccaggaty

"\ C p]
\—4
Q
9}
Q
o+
9
G
ot
¢
Q
IS,
@
o8
@

r

actacgacageggceaccagetactggggeaccaacotcaccateagegtectcaacgygecacegteocecs
gtggcygcygtegacgacatggecgtocgeatcatggecgoctactacaaggtcggocgegaccgoeototygy
acccececcaactteagecagetyggacecgegacgagtacyggoeticaagtactactacgteagegagggeo
cotatgagaaggteaaccagticgtecaacgtecageygcaaccacagegagttaatcegecgecateggege
cgacageaccgtectectcaagaacgacggegeccteococtcacegygcaaggaacgectegtegecete
atoggogaggacgecggeageaacooctacggogocaacggetgeagcgaccygcggetgcgacaacgagea
ceoctoegecatgggetyggggecageggeacegecaacttcecttacctegtcaccecegageaggecateag
caacgaggtoctcaagaacaagaacggegtetttacogecacegacaactygggecatecgaccagategay
goeottagecaagaceygectetgtecagectegtetttgtcaacgecgacageggegaggygetacateaacy
togacggeaaccteggegaccgeegeaacectecacoctetggegcaacyggcgacaacgteatcaaggecge

cgocageaachtgeaacgacaccategtecateatccacagagteggececgtectegtcaacgagtggtac
gacaaccccaacgtcaccegecatectetggggegygettacocggecaggaaagcyggeaacagectegeoy
acqtrpfpfﬁﬁgqpcjcjtcaaccctggch@aangFCFc**OAﬁcfgngcagqacccg:gagg@cta
tcaggactacctctacaccgageocaacaad CCe aquaq tttegtegaggygegte
Lttatcgactaccgeggctttgacaagege gdgftcjc ctacggecteaget

acaccaccttcaactacagcaacctecaggtc acgagcocgceagegy
cgagactgaggcecgecceccacctteggega atacccecgacggecte
cagegeatcaccaagtteatectaccectggetcaacagoar cagragecggegacgoot
cttacgygccaggacgeotocgactacotooos ctcageceatettace
tgecggtyggeggtgetyggeggea : caccatcasag

,,,,, acoccagactetacgac fgdt“CquthJC{t
aacaccyggcaaggtegetggtgacgaggtoecae coct
agatcgtectceegecagt =

o+
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cactegoecgcegacctegecaactyggaacgtegagacts *ajctaccccaagatg
gtetttgecyggcagcageageoygeaageta gtceccactgatga
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SEQ ID NO:68
Protein sequence of An3A, a GH3 family B-glucosidase from Aspergifius niger

nmrftsieavaltavslasadelaysppyypspwangggdwaeaygravdivsgntlaekvnltigtgwel
elcovggtggvprlgipgmcagdsplgvrdsdynsafpagvavaatwdknlaylirggamggefsdkgadig
lgpaagplgrspdggrnwegfspdpalsgvifactikgigdagvvatakhyiayvegehfrgapeaggygf
nitesgsanlddktmhelyiwpfadairagagavmesynginnsygognsytlinklilikaslgigqgfvmsd
waahhagvsgalagldmsmpodvdydsgtsywgtnltisvingtvpgwrvddmavrimaayykvordrlw
tppnfsswirdeygfkyyyvsegpyvekvngfvnvgrnhselirrigadstvllikndgalpligkerival
igedagsnpygangesdrgedngtlamgwgsgtanfpylvipegaisneviknkngvitatdnwaidgie
alaktasvslivivnadsgegyvinvdgnlgdrrnltiwrngdnvikaaasncnntiviihsvgpvivnewy
dnpnvtailwgglpggesgnsliadviygrvnpgakspftwgktreaygdylytepnngngapgedfvegy
fidyrgfdkrnetpivefgyglsyttfnysnlgvevisapayepasgeteaaptigevgnasdylypdgl
gritkfivpwlnastdleassgdasyvggdasdylpegatdgsagpilpagggaggnprlydelirvsviik
ntgkvagdevpglyvslggpnepkivirgferitigpsketgwsttltrrdlianwnvetgdweitsypkm
viagsssrkiplraslptvh
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SEQ 1D NO:68
Nucieotide sequence of Fo3A, a GH3 family P-glucosidase from Fusarium oxysporum

atgaagctgaactgggtcegecgcagooctctoctataggtgetgetggeactgatggtgcagttgoiocitg
ctictgaagttccaggcactitggetggtgtaaaggteggtntttttaccatttectecacctaatctcag
cottghbtgecatategeccttattiocgeotcggacgotacgecaccaaategegatcattitecteeocttgroay
cettgttttettttttegatetteoctcegeaategecageacecttagectacacaaagaccocegaga
cagtctcattgagtttgtcecgacatcaagitgetitctcaagtgtgecatttgegtggetgtetacttetgee
tcectagaccaccaaatetyggygegecaatigategoetcaaacetigttecgaataagecttttattcgagacgt
ccaatttttacagegeatgtacctiticaataataccgacgttatgcgeyggeggtggetgetgtgatagy
gttgatcagaatactgacygctcaasagoitglcacgagagatacactegecacacteacctectecactate
ctitcaccatggatggatectaatgocatiggctiggyaggaagettacygccaaageaaagaactitgtgte
ccagcetcecactcetectegaaaaggicaactigaccactggtgttgggtaagtagetectigegaacaghige

atctcggtctecttgactaacgactctcetcaggtggcaaggcygaacyctgtgtaggaeaacgtygg
ttectegtetitggtatgegaggtetttgicticaggatggtecttcttggaattegtetgtececgattacas

cagtgctttteccecgetggeaccacagetggtgettottgygageaagtetetetggtatgagagggg
ctgatgggaactgagticaaggggaaggagtategatatecgetettggeectgetactggtectetiggec
geactygctgcetggtggacgaaactgggagggetitacegtitgatecttatatyggetggeccatgeoecatgge

cgaggcegtcaaggygcatcecaagacgeaggtgicattgettgtgectaageattacategeaaacgageaa
taagceccaattyggacggtttggyaaatogacagagaactgacccecttgtagagecacttcecgacagagt
gocgaggtcecagteccgeaagtacaacatetccgagtetetetectecaaccttgygacgacaagactitiyg

acgagctcectacgectggecctttgotgatgoegtocgegetgycgtegygttcagtecatgtgetectitacaa

) = =

[te
ko]

tcagatcaacaactegtacggtgecagaactccaagetectecaacggtatectcaaggacygagatggat
Ttoc agqutfgqtcutgcgcgcttﬁgﬁcc:cccagcay ccggtgctgetictgecgtegetay
atatgagcecatgectggtygacaccgegttegacagtggatatagettectggggtggaaacctgactotic
tgtcatcaacggaactgttccecgectgge agttqatja atggetcectgcgaatecatgteggecttotic
aaggttggaaagacggtagaggacctececgacatcaactiictectectggacecygecgacacct

ccgtccaaacatttgectcaagagaacogegaacaagicaactitggagttaacgtccagcacgaccacaa

=

30
e}
p}

) [CO Rt L.,

-

ct

gaaccacatecgtygagteotgecgecaagggaagegtcatectcaagaacaccygetecetteccetcaac
aatcccaagttectegetgtecatiggtgaggacgocggteccaacectygctggaceccaatggtigogyag
‘ +

accgtggttgegacaatggltacoctge
cacacccgaccaaggtetecagaace ccaagacggaactcegatatgagageatecttgaccaac
ddLQdquqqLCLaqacacaqqctCtigivdJCdadCdCddLQLQdCCQLLdLCgLLLwZQCCdaCJCCQ

actctggtgagggttacattgaa Jacggaaacticggtgatecgecaagaacctcacectetggraaca
gggagacgagceteatcaa gmccqva( yhececatctgeoccaacaccattgtegttectygeatacegtegge

ctgtcctygctegecgactacygagaagaacoocaacatcaccgecategtetgggetggtettecoeggee
aagagtcltggcaatgcecategetgatectcctctacggeaaggtaagecetggecgateteccticactt
gygccegcacccegtgagagetacyggtacegaggttctittatgaggecgaacaacyggecgtggegeLao

ptabggcttgqggqtquqadptLcicmaLtCCCtLMVM

’) \E.‘

cag

gatgacttcteggagggtglteottecattgactacegtecactttgategacgatctceccageacegatgges
agagcgctceccaacaacaccgetgetect tacgagttcggtcatggtectgtettggactacctitiga
gtattcagacctcaacatccagaagaacogttaactecacetactetectectgetggtecagaccaticet
gceccaacctttggeaacttecageaagaaccticaacgactacygtgticectaagggtgtccgatacatot

Q}

CddQLLLdLCLdC:?JLLCCquaCdCtuCCtCCﬁVCQCJaQPQdQQLdLCLQQF’vaqFQ‘@Cd%\Q
gtaaqaptqccga:quqttpcbaccbCFauaﬁcc
tetoggtgecccagycyggtaacectcaatigigggat dtCJLQLdCachtCaCQQCCaCédLCdCCUd A

‘akgcaaugCCaLCtCLqugdgauC3CCC3QC VCanCCagCCtpgqtqquGQGJCQGJCCCTCtC
tgtectecygeyggtitegacegtateg : ;

gotocoeoggecagagegecatettcaacgetcaat i
cc“qtpgpgatptquqca:ctq,o: ccagaactgggttatcaccgaccatoccaaagacy

tgtgggtiggaagtagltictecgcaagetg QCtC&gCQJCddthQQddtdd
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SEQ 1D NO:70
Protein sequence of Fo3A, a GH3 family B-glucosidase from Fusarium oxysporum

mkinwvaaalsigaagtdgavalasevpgtlagvkntdagkvvtrdtliahspphypspwmdpnaigweea
yvakaknfvasgltlilekvnlttgvgwggercvgnvgsiprligmrglolgdgplgirisdynsafpagttag
aswskslwyerglimgtefkgkgidialgpatgplgrtaaggrowegftvdpymaghamasavkgiqgdag
viacakhyianegehfrgsgevgsrkyniseslissnlddktlihelyawpfadavragvgsvmesynginn
sygeguskllingilkdenmgiqgfvnsdwaaghtgaasavagldmsmpgdtafdsgysfwggnltliaving
tvpawrvddmalrimsaffkvgktvedlpdinfsswtrdtfgfvgtfagenregvnfgvnvghdhknhir
esaakgsvilkntgslpinnpkflavigedagpnpagpngogdrgedngt lamawgsgtsgipylitpdg
glgnraagdgtryesilinnewagtgalvsgpnvtaivianadsgegylievdgnfgdrknltlvgggdel
iknvssicpntivvihtvgpvlladyeknpnitaivwaglpggesgnaiadllygkvspgrspftwgrer
esygteviyeanngrgapgddfsegviidyrhfdrrspstdgksapnntaaplivefghglswittfeysdl
nigknvnstysppaggtipaptfgnfsknlndyvipkgvryivkiiyvpfintsssaseasndgggfgkta
eeflppnalngsagprlpssgapggnpglwdilytvitatitntgnatsdeipglyvslggenepvrvlrg
fdrieniapggsalifnagltrrdlsnwdvdagnwvitdhpktvwvgsssrkiplsakle
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SEQ 1D NO:TH
Nucleotide sequence of Gz34, a GH3 family B-glucosidase from Gibberella zeae

ATGAAGGCCAATTGGCTTGLCGCEGCCGTTTATTTGGLTGCTGGCACCGATGCTRCAGTCCCTGACACTT
TGGUAGCAGTCAATCTAAGCTAC TbTTd’ATTTCA”?T?RT WLAAF”TTGCFDGGFC CARCAACTTTT
CTTCA LTLAL SATCTTTTCACCATARACGCARCAGTTTC ABATABAGCCCAAATCATGTCTCTGA
TCGCOGTTGTOT STTGTACTTCTCATTCGTTGTTAT
ACTGGCTGTTTAGCOTTGAGATT ”ﬁ“T“FCﬁCCCCCT CATGCCTAGATCACTOTC
CTACTTGTAGAGATGCGCCTOTOATTIGTTGTGTCCCTAGTCGCGATAGTTGCTGGA
ATCTTCCTACFGACACfCAAAAGCTCG““V"FCP;jgwgq?h CGOTCACTCTCOTC
GCCATGGATGGACCCTAACGCTETCGGUTGGEAGGACGCCTACGCCAAGGLCAAGGA
CCCAGATGACTCTCCTAGARAAGGTCAACTTGACCACTGGTGTTGGGTAAGTAACGAGLGAC
CTACAAT crl CTARCACGATCTCTAGATGGCAGGGLGARCGTTGTGTTECAAACGTGGGATCT

O AGGCC T IO TCTCCAGGAT G TCOTCTCGGAATTCOO T T TCCGAC TACA
GCGAGGCCTCTOTCTCCAGGATGETCCTCTCGGAATTCGCTTCTCCGACTA

ACAGCGCTTTCCCI!”IQClﬁlCACCGCIGG“GJTTTZ GGAGTAAGGCCCTTITGGTA
CCGAGTTTAAGGAGAAGGGTATCGATATTGCTCTCGGCCCTGCAACTGGTCCTCTCGET
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SEQID NO:T2
Protein sequence of Gz3A, a GH3I family B-glucosidase from Gibberella zeae

mkanwlaaavylaagtdaavpdtlagvnlvardtlahspphypspwindpnavgwedayakakdfvsgmtl
lekvnlttgvgwggercvgnvgsiprigmrglclgdgplgirisdynsafptgvtagaswskalwyergr
Imgtefkekgidialgpatgplgrhaaggrnwegftvdpyaaghanaetvkgigdsgviacakhyianeg
ehfrgrgdvmsgkiniseslissnlddkimhelynwpfadavragvgsimcsyngvnnsyacgnskllingi
lkdemgiggfvmsdwgaghtgaasavagldmbtmpgdtefntgfsfwggnltlavingtvpawriddmatr
imaaffkvgrsvesepdinfsawtrdeygfvgtyagenrekvnfavnvghdhkrhireagakgsvviknt
gslplkkpgflavigedagsnpagpngeadrgodngtlamawgsgtsgfpylvipdggisigaiqgdgtry
esilnnngwpgtgalvsgpnviaivianadsgegyievdgnygdrknltivwkggdeliknvsaicpntiy
vihtvgpvlltewhnnpnitaivwagvpggesgnaiadilygktspgrspftwgrtydsygtkvivkann
gegapgedivegnfidyrhidrgspstngksatndssaplyvefgfglswttfeysdlivesvasnasysps
vgntipaptygnisknlddytfpsgvrylykfiypyintsssaekasgdvkgrigetgdeflppnalngs
sgpripssgapggnpglwdimytvtatitntgdatsdevpglyvelggegepvrvlirgferleniapges
atftagltrrdisnwdvnvgnwvitdhakkiwvgsssrnlplsadl
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SEQ D NO:73
Nucleotide sequence of Nh3A&, a GH3I family f-glucosidase from Neciria haemalococes

atgcggticaccgtecttcteogeggecattitegggoecttgtecccatggttggttegecaagetgaccaga
aaccactacagctcecggtgtgaacaataacactcigygcecgecattcacctectcactatecticgecatggat
ggatcctygctgcetectggetggygaggaagoectateticaaggeyaaagattttgtttcacagettacectt
cttgaaaaggtcaacttgaccactggtgttgggtgagicacttgtiticectetetectgacgtgacactt
tgctttggectgettectatategtetactageattigetaacactecgaggeagatggatgggegaaoygtt
goegteggcaacgtgggttcactecctegititggaatgegtiggbictectgeatgeaggatggoceoetagg
catceccgettgtetgactataactetgoetitectactggtattacagetgygtygectettggageegtgoo
ctttggtaccaacgtggectectgatgggraccgageatogigaaaaaggcatcgacgttgeactigaoge
ctgctactggtectettggtegtactcetactigoogyecgcaactgyggagyggtttcteggttgateoecta
cgttgctggegttgecatggecgagactgttagoggcatticaagatggtggtactategectgigetaag
cactacatcggeaacgaacaaggtatgecticitecacttctoctecgetgataaatetgectcacaacaacct
agagcaccatcgecaageccccgaatecattiggocgeggetacaacatcaceyga jtpCptgtp\b Jaac
gttgatgacaagaccctecacgageototatototggoegttegecagatgcogtecaac
ccatcatgtgttcctaccagcagctgaacaac:cttacggttgccaaaac ctasq

totocaagy gagctajgattccagggcttcgtcatqagtgactggcaagcccaacatgctggagccgct
accgctygttgecaggecttgacatgaccatgoeccggtgacacttitgttcaacaccggatacagetitotggg
gtggtaacctgaccctegetgtagtcaatggeactgtticecgactgygcgtattgacgacatggetatgag
aatcatggcecagctttecttcaaggtiggraagactgitgaggacctticetgacatcaacttttettetigg
tectecgagacacttttggctacgticaageogetgeccaagagaactyggygaacagatcaactteggagttyg
atgttcgtcacgaccacagegaacacaticgactictieggocgcecaagggecaccgtectecttaagaactc
tggectecattygcectetgaagaageccaagticectigecgtegtiiggcgaggacygccggeccgaacectgot
ggocccaacgygctgtaacgaccgoggatgtaacaacggeactectggcecatgtectggggetecaggaacag
cocagtteccettacctegttactecegacicagoygetacagaaccaggetygtectegacggecactogota
cgagagtgtcttygcggaacaaccagtgggaacagacacgeagtctcattagecaacctaacgtgacgget
attgtgtitygccaatgeccaattceggacagggatatatecgatgttgacggecaacgaaggecgatecggaaga
atttgaccttgtyggeacgagggtgatgacctaattaagaacgtictectcaatetgeccecaacac
tgttctgcacactgttggeccctgteatectgacggaatggtatgacaaccecgaacattaceyges
tgggctyggtgtacctggacaggagticoggraatgetecttgtggacatectttatggcaaaacas
gtcgctctcececttecacatggggtogecaccogaaagagttacgygcactgatgtectatacgaygeoc
tggtcagggtygctectcecaagatgatticacggagggagictttategactategtecattttygac
totoctagcaccgacggeagcaagictaatgatgagtecagtoccatectacgagtttggecatygg
coctggaccacgtttgagtactctgaactcaacaticaagetcacaacaagattcoccttegatectacte
tggecgagacygattgecgetecgygtoctiggoaactacagtaccgaccttgecgattacacgttocooegat
ggaattcgcectacatctaccagticatetatecctggitgaatactictteticecggaagagagget
gcgatceccgactacggasagacyggoogaagagttoctgeocoeoccggagetetegacgggtecagetcage
gcgacctocatectetggtgetecaggtggaaacceticatetitgyggatgtgttgtacactgtiagtget
tcatcaccaacactggcaacgecaccticggacgagatoccgeagetectacgttagtcteggtggogaga
acgagcccgtecgegtecttegegogttegaccgaattgagaacattgegectgygccagaegtgticagatt
cacaactgacatcactegeocgcegacctgageaactgggacgteogtetctcagaactgggtecattacagac
tacgagaagaccgtatatgtcgggagcagetoccgeaacctgectetecaagygcaacectgaagtaa
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SEQID NO:74
Protein sequence of Nh34, a GH3 family P-glucosidase from Nectria haemalococca

mrftvilaafsglvpmvgsqadgkplglgvnnntliahspphypspwndpaapgwesaylkakdfvsgltl
lekvnlttgvgwmgercvgnvgsliprigmrglomgdgplgirlisdynsafptgitagaswsralwygqrgl
Imgtehrekgidvalgpatgplgriptggrnwegfsvdpyvagvamaetvsgiqdggtiacakhyigneg
ehhrgapesigrgyniteslissnvddktlhelylwpfadavkagvgaimcsygglnnsygognsklingi
lkdelgfggivmsdwgaghagaatavagldmimpygdtlfntgoysfwggnltliavvngtvpdwriddmamr
imaaffkvgktvedlpdinfsswsrdtfgyvgaaagenveginfgvdvrhdhsehirisaakgtvllkns
gslplkkphkiflavvgedagpnpagpngendrgenngtlamswgsgtagipylvipdsalgngavidgtey
esvirnngwegtrsiisgpnvtaivianansgegyidvdgnegdrknltliwnegddliknvssicpntiv
vihtvgpviltewydnpnitaivwagvpggesgnalvdilyghtspgrspitwgrirksygtdviyepnn
gggapgddftegviidyrhfdgvspstdgsksndesspivefghgiswttfeyselnigahnkipfdppl
getiaapvignystdladytfpdgiryvivgfiypwintsssgreasgdpdygktaeeflippgaldgsagp
rppssgapggnphliwdvliytvsaiitntgnatsdeipglyvslggenepvrvirgfdrieniapggsvref
ttditrrdlsnwdvvsgnwvitdyektvyvgsssrniplk

. 51

SUBSTITUTE SHEET (RULE 26)



WO 2012/125937 PCT/US2012/029470

66 / 138

SEQID NG:75
Nucleotide sequence of Vd34, a GH3 family B-glucosidase from Verticillium dahliae

ATGAAGCTGACCCTCGCTACTCCCTTACTGGCAGCCAGCHGETGTGTCTCYGCGGGACAACCCAAGCTCA
RG’.A GTACTTGCCTCTTTTTCACAAGGAAACCAAACCCGCACCATAATGGTGATTGAGCAGTCGTGCT

TTCCTCAACCCGAATCAAACCCATGCCGTGTTCGCGCATGCCCTTTCGATCGTCTCTTGTGTGTGAACCO

anCi ;TFAALFATCTC CATAGCACCACTCCATCTTCATTTTCGAGCRAATTTCGGGCCGCAGAGAGLG

;..
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SEQID NO:T6
Protein sequence of VA3A, a GH3 family B-glucosidase from Verticillium dahliae

mkltlatallaasqevsaggpklkhpgrgtnssselafspphypspumnpgatgwedayararevveagmt
llekvnlttgvgwsgdlevgnvygsiprigwrglclgdgpggivfadyvsyftssqtagatwdrgliyvgra
haigaegvakgvdvvigpaigplgripaggrnwegfavdpylsgvavaesvrgigdagalanvkhyivne
gehfrgageaqggygydvdealssnvddktmhelylwpfadavragagsvmesygginnsygegnshliing
likdelgfqgfvlsdwgaghagaatavagldmampgdtrfntgvafwganltnailngtvpeyrlddmam
rimaaffkvgktlddvpdinfsswtkdtigplhwaagdnvgvinghvdvrgdhgalirtiaargtvliikn
egslplnkpkfvavigedagprpvgpngepdggenngtlaagwgsgtasfpylitpdsalgfgavsdgsry
yvesilsnwdyvertealvsgadatalvivnansgegyisvdgnegdrknltlwnggdeligrvaaannnti
viihsvgpvlvtdwyenpnitaiiwaglpgqesgnsiadilygrvnpggktpftwgptvesygvdvirep
nngngapgsdfdegvfidyrwidrgsgvdnnasaprnsssshapifefgyglsyttfefsnlgierhdvh
dyvpttggtspaprfganystnyddyvipegeiryivahiypylinssdpkealadpkyggtaseflpega
ldaspgpripasggpggnpmlwdvifivtatvintgkvagdevaglyvsiggpddpirvirgfdrihiap
gasgtiraeltrrdlsnwdvvtgnwiisgyektvivgsassrnlplstrie
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SEQ D NO:7T
Nucleotide sequence of Pa3G, a GH3 family B-glucosidase from Podospora anserina
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SEQ ID NG:78
Protein sequence of Pa3G, a GHS3 family P-glucosidase from Podospora anserina

mklnkpflaiviafnlaeasktpdeisgplaktlacdttaspparaaalvgalniteklvnlveyvksre
aplgisiglitphsmslgaeriglpayvawwnealhgvaaspgvsingaggefshatsfantitlaaafdn
divyevadtistearafsnaelagldywipninpykdprwgrgheveylsllfravgllvigkipgedpy
hikgyvgalleglegrdkivkviatckhfaaydlerwggalryrinavvitsgdliseyvigpfaqeardsk
vgsfmcsynalngtpacastyinddilrkhwnwtehnoyitsdenaigqdflipnfhnfsqtpagaaadayn
agtdtveevpgyppltdvigayngslleeeliidralrrlyvegliragyldsasphpytkiswsgvntpka
galalgsatdgivlliknngllipldltnktialighwanatrgmlggysgippyvanpivaatglinvifhh
apgpvangsspstndtwitspalsaasksdiilyvliggtdlisiasedrdrdsiawpsaglislitslagqmghkpt
ivarlgdgvddtpllsnpnissiluvgypggsggtallniitgvsspaaripvivypetytslipltams
lrptsarpgriyrwypspvipighglhyttftakfgvfeslitiniaelvsnenervidlcrfpgvsvwvs
ntgelkadyvalvivrgevgpepypiktlvgykrirdiepgtigaapvgvvvgdlarvdlggnrvlipgk
veflldveggrdrvvielvgeevvilekfpyppaag

53

SEQ 1D NO:TS
Protein sequence of Tn3B, a GH3 family B-glucosidase from Thermotfoga neapolilana

MERVNEILSQLTLEERVRKLVVGVGLPGLEGNPESRVAGAAGETHEVERVGLPAEVLADGPAGLRINPTRE
NDENTYYTTAFPVEIMLASTWNRELLEEVGKAMGEEVREYGVDVLLAPAMNTIHRNPLCGRNFEYYSEDPV
LOGEMASSEV VCVCSCCVhWhTTPhVANNQETNFMVVPmYVQE RALRETYLRGEFETAVKESKPWSVMSAY
NKLNGRKYCSONEWLLERKVLREEWGERGEVMSDWYAGDNPVEQLKAGNDLIMEPGKAYQVNTERRDEIEEIM
FALKEGKLSEEVLDECVRNILKVLVNAPSFENYRYSNKPDLEKHARKVAYEAGAEGVVLLRNEEALPLSEN
SKIALFGTGOIETIRKGGTGSGDTHPRYATISILEGIKERGINFDEELARKTYEDY TKKMRETEEYRPRRDSW
GTIIRKPKLPENFLSERETHKLAKKNDVAVIVISRISGEGYDREPVREGDEYLSDDETDLIKTVEREFREQG
KRVIVLINIGS P”U“VJW?JT\ DGILLVWCAGRETGRIVADVLTGE PSGRLETTERPRDYSDVPSWTER
GEPEDNPORKVVYERDIYVGYRYYDTFGVEPAYEFGYGLSYTTFEYSDLNVSFDGETLRVOYRIENTGGRA
GREVSOVY TKAPKGRIDKPFQELRKAVERKTRLLNPGESEEVVLEL PVRDLASFNGEEWVVEAGEYEVRVGA
SSRNIKLKGTEFSVGERERREKP

Fi
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Alignment of amino acid sequences of Fv3C homologs. Alignment was made in Muscle
{in accordance with BEdgar R.C., BMC Bioinformatics, 2004, 5: 113) using default parameters.

y 50 . 40 “
L 3§ o o e e e e o e o o o o o o e :
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'r3A - MRYRTAAALAL-~ATGPFARADSHS ~— == o e e e e TSGR SN 2 2G
Pald 1 ~===MALOTFFLL-~ARAAMILANAR ~ ~ = = o e e e e e TTGERV ¢ 24
Tal3h : -- MRNGLLK ]A VL m AAAT A o e o o e e e e e e e = SSINCGENT 2 22
An3A  —-MREFISIEAVAL -~ AV S L o o e e e e e e e e ASADEL : 22
Tr3B : -MKTLSVIFAAALL-- AA»AE%MPYPDPmmwmmmwmmmwmmmwmmmwnqhg : 28
Nh3A : -~-MRETVLLAAFSGLVPMVGSCADQKEPLOL VNNNTL @ 25
Gz3A : == MEANWLAAAVY L~AAGTDAA~ -~ —~--VPDTLAGV -~~~ ~-NLVARDTL : 25
Fv3C : ~-MELNWVARALSIGAAGIDSAVALASAVPDTLAGVKKADAQ <VVT?DTL 2 48
Fo3iA @ -- MELNWVAAALSTIGAAS DGAVALF\EVPGTLAG,BWWD%K~]VTRDTL 48
Pald 1 ~-=-MRFSVVVAAAL--ASGALATPOYPPR~ == mm e e e e e LIKRDL, ¢ 30
Vd3a ¢ o-- MEKLTLATALLA-~ASGCVSAGOPKLKHPQROT~~ === -=-—~=-NGSS5EL : 26
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Nh3A : AH--SPPH ‘IPSE\LL\’:D:AAP‘ SWEEA fTE\Z\_KDf\/ C‘QLTL ERKVNLTTGVGWM g

Gz3A : AH--SPPHYPSPWMDPNAVGWEDA fAKAﬁDP SOMTLLE] f\/T\HJ”r'V“‘/ ‘W'\ : 3

Fv3C @ AY--SPPHYPSP V AYAKARSEY SQLTL\’ KVNLTTGVGHE 9

FoihA ¢ AH--SPPHYPSPWMDPNATGWEEAYAKARNEFVEQLTLLERVNLTTGVGHG o
PaszG ¢ AY-- SPPVVPSPV‘JE)’H\EEEAD‘ L AEAYVRAREFVSOMTLLERKVNLTTGTGWA R
VA3A @ AF-~-SPPHYPSPWMNPOATGWEDAYARAREVVEQMTLLERKVNLTTGVGWS 34

* 120 * 140 *
Tn3B : GLFGNPHSRVAGAAGETHPVPRVGLPAFVLADGPAGLRINETRENDENTY :
m

~J

]

6
Fv3G i T---------TGCSGFIPGIPRVGFPGLCLADAGNGYRNTD -~~~ : 110
FyaD 1 Po=———-—eo GPCVGNIVAIPRINFNGLCLHDGPLATRVAD -~ == ~===~ : 120
TE3R t Grmeeme - =GPCVGNTSPASKISYPELCLODGPLGVRY 5T mm === 1 101
Pa3l : R-=——-—--o- GPOVGNTAATSSINYPOTCLODGPLE ’RPGT ————————— 2 96
Te3R : Qw========DRCVGOVGSTPRLGFPGLCMODSPLGVRDTD === mm e 2 101
An3a : L-—------- ELCVGOTGGVPRLGT PGMCA QLSPZ””RDSD ————————— . 101
Tr3B : Gr-======-~EKCVGNVGTVPRLOMRSLCMODGPLGLRENT =~~~ ===m= : 108
Nh3A : Gm—=m——-—- ERCVONVGSLPRFGMRGLOMODGPLGTRLS D=~ — ===~~~ : 115
Gz3R i Gre==w=-e-=ERCVGNVGSTPRLGMRGLCLODGPLGIRFGD == mmmmm 1 115
Fy30 1 Gmmmmmm—e- EF CVGKVJCJPPLkau;CMQPGT]ClPLou ————————— : 128
Fo3R : Gm-======~ERCVGNVGSTPRLOMRGLCLODGPLGIRLS D= mmm e ¢ 128
Pa3G : S--——-—--o- BQOVGOVGAT PRLGLRSLOMADAPLGTRGT D= - == ==~ == 2 110
VA3A i Geem=ee===DLCVGNVGSTPRIGWRGLCLODGPQGIRFAD -~ == ===== 1 116
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160 * 1380 * 200
Tn3B : YTTAFPVEIMLASTWNRELLEEVGKAMGEEVREYGVDVLLAPAMN~IHEN @ 125
Fv3G : YVSSEFPSGIHVGASWNPELTYSRSYYMGAEAKAKGVNILLGPVEGPLGRYV ¢ 160
Fv3D ¢ YASBVEFPAGVSAASSWDKDLLYQRG AMWWEFKBRG VHILLGPVAGPLGRS ¢ 170
Tr3A : GSTAFTPGVOAASTWDVNLIRERGOFIGEEVEKASGIHVILGPVAGPLGKT : 151
Pal3b GTTAFTP““QAHDTWDVDLIKthAbeAEAKGCG HILLGPVAGALGKI : 146
Te3IA : YNSAFPAGVNVAATWDRNLAYRRGVAMGEEHRGKGVDVQLGPVAGPLGRS @ 151
An3A : YNSAFPAGVNVAATWDKNLAYLRGQAMGQEFSDKGADIQLGPAAGPLGRS @ 151
Tr3B : YNSAFSVGLTAAASWSRHLWVDRGTALGSEAKGKGVDVLLGPVAGPLGRN @ 158
Nh3A : YNSAFPTGITAGASWSRALWYQRGLIMGTEHREKGIDVALGPATGPLGRT @ 165
Gz3A ¢ YNSAFPTGVTAGASWSKALWYERGRILMGTEFKEKGIDIALGPATGPLGRH @ 165
Fv3C ¢ YNSAFPA AGASWSKSIWYERGLLMGTEFKEKGIDIALGPATGPLGRT ¢ 178
Fo3A : YNSAFPAGTTAGASWSKSLWYERGLIMGTEFKGKGIDIALGPATGPLGRT : 178
Pa3G : YNSAFPSJQTAAATWDRQLMYRRW‘ZEJ/E%KQKGIN7ILGTVAGTLGRh : 160
VA3ZA  YVSYFTSSQTAGATWDRGLLYQRAHATIGAEGVAKGVDVVLGPAIGPLGRL @ 166

* 220 * 240 *
Tn3B : PLCGE YYSEDPVLSGEMASSEVKGVOSOGVGACTIKHEVANNQETNREM ¢« 175
Fv3G : VEGGRNWEGFSNDPYLAGKLGHEAVAGIQDAGVVACGKHFLAQEQETHRL ¢ 210
Ev3D AKSGRWWEGFSPDPL 'INGHWD%W“Q%TBIHFIGNEQEJMKN 220
Tr3A : GGRNWEGFGVDPYLT INGIQSVGVOATAKHYILNEQELNR~ : 200
Pal3b EHGCV\TWEGFG}\_DPL T.LE\:T OSAGVOANAKHY TANEQELNER~ @ 185
Te3A : PDAGRNWEGFAPDPVL TIDGIODA~JIEC%KHFET”EOE"ﬁF; 201
An3A : PDG J“NWEGFSPDPA154VLFA CTIKGIQDAGVVATAKEYIAYEQEHFRG @+ 201
Tr3B : PNGGRNVEGEFGSDPYLAGLALADTVIGIONAGTIACAKHFLLNEQEHFRY ¢ 208
Nh3A : PTGGRNWEGFSVDPYVAGVAMARTVSGIQDGGTIACAKHYIGNEQEHHRQ @ 215
Gz3A : AAGGRNWEGEFTIVDPYAAGHAMAETVKGIQDSGVIACAKHYIANEQEHFRY ¢ 215
Fv3C ¢ AAGGRNWEGFTVDPYMAGHAMAEAVKGIQDAGVIACAKHYIANEQEHERQ : 228
Fo3A : AAGGRNWEGFTVDPYMAGHAMAEAVKGIQDAGVIACAKHYIANEQEHFRY : 228
Pa3G : PAAGRNWEGFSPDPVLIGVGMAETVKGHQDAGVIACAKHFIGNEQEHEFRG ¢ 210
VAd3A : PAGGRNWEGFAVDPYLSGVAVARSVRGIQDAGATANVEKHYIVNEQEHFRD : 2106

260 * 280 * 300

Tn3B ¢ Vomrem e m e e e e = VDT IVSERALREIVIRGFE TAVEKSKPWSVMSAY ¢ 210
Fv3G : AASVIG~——-—---ADAISSNLDDKTLHELYL~~===mmm == =CVMCIY ¢ 240
Fv3D ¢ PTFVKDGYIGEVDKEALSSNMDDRTMHELYLWPEFANAVHAKAS-SMMCSY ¢ 269
Tr3A ¢ ~=-mrm e e e = =BT T SENPDDRTLHELYTWPEFADAVOANVA-SVMCSEY ¢ 235
Pal3p ¢ o e e e e = ETMGENVDDRTQHELYLWPFADAVHANVA-SVMCSY ¢ 230
Te3A  GAQD~--~--GYDISDSISANADDKTMHELYLWPEFADAVRAGVG-SVMCSEY : 245
An3A : APEAQG--YGFNITESGSANLDDKTMHELYLWPFADAIRAGAG-AVMCSY @ Z43
Tr3B : VGEANG-~-YGYPITEALSSNVDDKTIHEVYGWPEQDAVKAGVG-SEMCSY ¢ 255
Nh3A : APESIG--RGYNITESLSINVDDKTLHELYLWPFADAVRKAGVG-ATIMCSY @ Z62
Gz3A  RGDVMS-~-QKFNISESLSSNLDDKTMHELYNWPEFADAVRAGVG-SIMCIY ¢ 262
Fv3C ¢ SGEVQS--REKYNISESLSSNLDDEKTMHELYAWPFADAVRAGVG-SVMCSY

Fo3A : SGEVQS--REKYNISESLSSNLDDKTLHELYAWPFADAVRAGVG-3VMCIY

Pa3G : VGEARG--YGFNISETLSSNIDDKTMHELYIWPFADAVRAGAG-SFMCSY ¢ 2357
VA3A : AGEAQG--YGYDVDEALSSNVDDKTMHELYLWPEFADAVRAGAG-SVMCSEY : 263
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* ’} :3 D * ’3 4 D *
Trn3B ¢ NELNGEYCSEQ! FVMSDWYAGDNPVEQLKACGNDLT : 260
Fv3G : NRANNSH :’CNSKLLN(}LJ KGELG FQXTT‘”\'" DWGAQQSGMASALAGLDVV : 280
Fv3D @ QRLNGSYACONSKVINGILRDELGFQGYVMSDWGATHAGVAAINSGLDMD ¢ 319
Tr3A @ NRKVNTTWACEDOQYTLOTVLEDQLCFPCYVMIDWNAGHTTVOSANS 'LDI\{S 1 2385
PalD : NELNGTWACENDRALNOQILKKELGFQGYVLSDWNAQHSTALSANSGLDMT : 280
Te3A : NOVNNSYACSNSYTMNKLLKSELC FCGTW\H\"’”bWCG HSGVESA T:;"LCJ DMS @ 285
An3A ¢ NQINNSYGCONSYTINKLLKAELGFQGEVMSDWAAHBAGVEGALAGLDMS @ 2%€
Tr3B : NOVNNSYACONSKLINGLLEEEYCGFQGEVMSDWQA Q TEVASAVAGLDMT : 305
Nh3A : QCLNNSYGCONSKLINGILKDELGEFQGEVMST u() JHAGAATAVAGLDMT @ 312
Gz3A ¢ NOQVNNSYACONSKLLNGILKDEMGEFQGEFVMEDWG )L'l”GAAS VAGLDMT : 312
Fv3C @ NQINNSYGCQONSKLINGILKDEMGEFQ db“‘fﬁ\"bf\a[l.“Q'.’.‘_“L’IT—&AS AGLDMS @ 325
Fo3A : NQINNSYGCONSKLLNGILEDEMGFQGEVMSDWAACHTGCAASAVAGLDMS 325
Pa3G : QQVNNSYGCQONSKIMNGLLKDELGFQGRVLSDWQAQHETGAAAARAGLDMS 307
VA3A ¢ QOINNSYGCONSHLLNGLLEDELGFQGEVLEDWQACHAGAATAVAGLDMA & 313

360 * 380 * 440
Tn3B : MPGKAYQVNTERRDEI--EEID SKLSEEVLDECVRNT L : 304
Fv3G : MPES--~—~—~—~-TLWCGANLTLCGVNNGTIPESQVDNMVTRLLATWYQLN : 330
Fv3D @ MPEGICAYCTYFTHKSFFCGOGNLTRAVINGTLDETEVNDMITRIMIPYFWLG @+ 369
Tr3A : MPG----TDFNCNNRLWGPALTITNAVNSENQVPTSRVDDMVTRILAAWYLTG : 331
Paid : MPE-——--TDFNGRNVYWCPQLNNAVNAGOVORSELDDMCKRILAGWYLLG @ 326
Te3A . MPED---TAFDSGTSEFWGTNLITVAVINGSIPEWRVDDMAVRIMSAYYRVG 1 342
An3A ¢ MPGED~~-VDYDSGTSYWGTNLTISVLNGIVPOWRVDDMAVRIMAAYYRVG @ 345
Tr3B : MPGED---TAFNTGASYFGSNLTLAVINGTVPEWRIDDMVMRIMAPEFFRY G : 352
Nh3A : MPGD---TLENTCYSFWGENLTLAVVNGIVPDWRIDDMAMRIMAAFEFRVG @ 359
Gz3A  MPGD---TEFNTGFSFWGGNLTLAVINGTVPAWRIDDMATRIMAAFFEY G : 359
Fv3C @ MPED---TAFDSCGYSFWCEGNLTLAVINGTIVRPAWRVDDMALRIMSAFFRVG @ 372
Fo3A ; MPED---TAFDSGYSFWGGNLTLAVINGTVPAWRVDDMALRIMSAFFRY G 1 372
PalG : MPED---TEFNTGVSFWCEINLTVAVLNGTVPAYRIDDMAMRIMAAFFKVE @ 354
VAd3A ; MPED---TRFNTGVAFWGANLTNATLNGTVPEYRLDDMAMRIMAAFFREVG : 360

* 4 :3 D * 4 4 D *
Tn3g ¢ ———==-—= VNAPSFRNYRY SNEPDL-~-~--mm o — EKHARKVAYE : 330
Fv3G : QDQ--------nmmmm DTEAPGHGLAAKL-WEPHPVVDARNASSKPTIWD : 366
Fv3D @ QDE-DYPSVDPSSCGDLNTFSPESSWEREF-NLTGERSREDVR H\Hubh IRK : 417
Tr3A © QDOAGYPSFNISR-~—-----mmm e e e e e o QC HKTNVRA : 356
Pald : QNO-GYPAINIRA--———-—-—-m e e NV f, G : 350
Te3A : RDRYSVP-INF CG-QTKINEHVDY : 380
An3A ¢ RDRLWTP-PNFSEWTRDEYGFEYYYV SE(J? YERVNGES 7NV\, : 394
Tr3B  KIVDSLIDINFDSWINGEYGYVOAAVNEN-WEKVNYGVDVRANHANHIRE : 401
Nh3A : KTVEDLPDINFSSWSRDTEFGYVOAAAQEN-WEQINFGVDVRHDHSEHIRL : 408
Gz3A ; RSVEEEPDINFSAWIRDEYGEFVOTYAQEN-REKVNEFAVNVQHDHKREIRE : 408
Fv3C ¢ KTIEDLPDINFSSWIRDTFGFVHTFAQEN~REQVNEFGVNVOH H.<5llf 1 421
Fo3A ; KTVEDLPDINFSSWIRDTFGEFVOTFAQEN-REQVNEGVNVQHDHKNHEIRE : 421
PalG : RSIELDP-INFSFWSLDTYGPIHWAAGEG-HQOINYHVDVRADHANLIRE 02
Vd3A o KTLDDVPDINEFSSWT AAQDN-VQVINGHVDVRODHGALIRT : 409
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———————— GDGTEYESTILINN : 510
———————— ODGTRYESILTNN ¢ 510
———————— KDGSRYESTILTINY @ 4921
———————— SDCSRYESILSNW : 498
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* 020
Tn3k : FLSEREIHK--LAKKNDVAVIVI H
Fv3G : DFESWDPY--- VNPTSEACIVAG : 5
Fv3iD LIBTTNVT“"WIP\=P3TCLVFLKTWAEE““mm“"mmHBD\ELMUVJ%J‘ : 5
Tr3A : DNTSSGAS--—- AARGKDVAIVEITADSGEGYITVEG DPWHNG : 4
Pa3D : DSTHGVSN--- VVSDADAVVV”'T%D EGY ITVEGE LDPWHNG : 4
Te3A : ALAEMAA----~RASQADTC VFfWBDQbLCVIL JDGNEGDEENLTLWQGA @ 5
An3A : AIDQIEA~--~-LAKTASVSLVEVNADSGEGYINVDGNLGDRRNLTLWRNG : 5
Tr3B : AISQTQAL~-~VSQPDATAIVEFANSDSGEGY INVDGNEGDEENLTLWKENG ¢ 5
Nh3A : OWEQTRSL~--ISQOPNVTAIVFANANSGEGY IDVDGNEGDREKNLTLWNEG : 5
Gz3A ¢ QWPQ QAL‘m""SQPNVTAIV:AWBDQ@LCYIEV?GNYGDRKNTTLWKQG : 5
Fv3C : EW AQJQAum"~ S“PW?TAIVFAN&D sEGY DGNEGDRENLTLWQOOG : 5
Fo3A : IPNVTAIVEANADSGEGY IEVDGNEGDEENLTLWOOG ¢ 5
Pa3G : AASQT RApmanS;D’VTDIJﬂ”WAD SGEGY INFEGNMGDRNNLTLWRGS @ 5
V33A ¢ DYERTEAL-~~VSQADATALVEVNANISGEGYISVDGNEGDRENLTLWNGG @ b5
660 * 680 * TG0
Tn3B : TDLIKTVSREFHEQGKEVIVLLNIGSPVEVVSWRDLVDGILLVWQA -~ GQ H
Fv3G : DELINNVA-- C DGFFG HPNVTAILEAH G ¢ b
Fv3D : NDVVESVA~-- ~WADHPNVTAILAAHEPGD @ 5
Tr3A ¢ NALVQAVA----GANSNVIVVVHSVGAIILEQILALPQVKAVVWAGLPSO @ 5
Pa3bD : NQLVQAAA~--~AANKNVIV 7VH87(WI_‘_T:lkTITVRAIVVA(LHuK H
Te3A : DOVIHNVS----ANCNNTVVVLHIVGPVLIDDWYDHPNVTAILWAGLPGO : 5
An3A : DNVIKAAA----SNCNNTIVITIHSV P”Lv&ﬂWY”NPW”T%ILWGuLBGQ HIE)
Tr3B : DDLIKTVA----A\ b“VTEVVIHSLCP%ILRDVﬂbHPW SATLWAGAPGQ @ 5
Nh3A : DDLIRKNVS----S3ICPNTIVVLHTVGPVILTEWYDNPNI T%IVWA("ECQ H
Gz3A ¢ DELIK WV“"""“DIb“kTE TVGPVLLTEWHNNPNITAIVWAGVPGO @ 5
Fv3C : DELIKNVS----S5ICPNTIV VGPVLLADYEKNPNITAIVWAGLPGS @ 6
Fo3A : DELIKNVE-~~- VGPVLLADYERKNPNITAIVWAGLPGC : ©
Pa3G : DDLVENVS=---SWCSNTIVVIHSTGPVLIS EWYDSPNITAILWA‘LPGD H
V33A ¢ DELIQRVA-~~--AANNNTIVIIHSVGPVLVIDWYENPNITATIWAGLPGO : 5
* 720 * 740 *
Tn3B : ETGRIVADVLTGRINPSGKLPTTFPRDYSD-~=~--VPSWIFPG-EPKDN : 5
Fv3G ¢ DSGDALVSLLYGDENPSGRLPYTVARNETDYGHLLEKPDLTLAPN-QYQHE : 6
Fv3D : ESGNSLVDLLYGDVNPSGRLPYTIAFNGTDYN~---~APPTTAVNTTIGKED : 6
Tr3A : BESGNALVDVLWGDV VYTIAKSPNDYN-~~-TRIVS~~-~-GG5D~ : 5
Pa3dD : ENGNALVDVLYGLVS LPYTIGERESDYG~~~TAVV~~-~~RGDD~ : 5
Te3A : ESGNSLVDVLYGRVNP-GKTPFTWGRARDDYG-~~-APLIVKPN-NGKGA : ©
An3A : ESGNSLADVLYGRVNPGAKSPEFIWGKTREAYQ---~DYLYTEPN-NGNGA : 6
Tr3B ¢ ESGNSLVDILYGKQSP-GRIPETWGPSLESYG-—-~-VSVMTTPN-NGNGA : 6
Nh3A : ESGNALVDILYGKTISP-GRSPETWGRTRKSYG~-~-TDVLYEPN-NGQOGA : 6
Gz3A : ESGNAIADILY = RSPFTWERTYDSYG- - -TRVLYKAN~-NGEGA : ©
Fv3C : ESGNAIADLLYGRVSP-GRSPFTIWGRTRESYG~--~TEVLYEAN~-NGRGA : 6
Fo3A : ESGNAIADLLYGEVEP-GRSPEFTWGRTRESYG~-~~TEVLYEAN-NGRGA : ©
Pa3G : ESGHNSIT DJ"‘CB INPSGKSPEFTWGATREGYG~~-~~ADVLYTPN-NGEGA : 6
V33A ¢ ESGNSIADILYGRVNPGGRTPETWGPTIVESYG--~-VDVLEEPN-NGNGA : b6

55A-5
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0 % 780 % 800
Tn3B : JTYVGYRYY DT = s = FOVEPAYEFGYGLSYT @ 601
Fv3G GIFIDYRHFDA= == ===mm=om == =KNITPRFEFGFGLSYT : 650
Fv3D (LETDYRYFDA~= === w o m - = ENT SVRYEFGFGLSYS @ 672
Tr3A : LEIDYKHFDD === mw = = ANTTPRYEFGYGLSYT & 611
Paldl : LEVDYRHFDN == === == mw = w -~ ARTEPRYEFGFGLSYT : 601
Te3A : ;QmeiEuIFI“’RRfDumm""""""""""""~YN1TPIYEFGFGLSYT : 650
An3A : PQE-DFVEGVFIDYRGFDK-===w==m==mene=RNETPIYEFGYGLSYT : 655
Tr3B : POD-NFNEGAFIDYRYFDKVAPGKPRS-~~-~~~SDKAPTYEFGFGLSWS : 669
Nh3A : PQD-DFTEGVFIDYRHFDQVSPSTDGSKSN---~DESSPIYEFGHGLSWT : 679
Gz3R : PQE-DFVEGNFIDYRHFDRQSPSTNGKSATN-~-DSSAPLYEFGFGLSWT : 680
Fv3C : PQD-DFSEGVFIDYRHFDRRSPSTDGKSSPN--~NTAAPLYEFGHGLSWS : 693
FO3A : PQOD-DFSEGVFIDYRHFDERSPSTDGKSAPN~-~-NTAAPLYEFGHGLSHT : 693
Pal3G : PQO-DFSEGVFIDYRYFDK-~====mmom=mee = ANTSVIYEFGHGLSYT : 663
VA3A : PQS-DFDEGVFIDYRWFDRQSGVDNNASAPRNSSSSHAPIFEFGYGLSYT @ 685

x 820 x 840 x
TA3E @ TFEYSDLNVGE = oo oo oo o oot e 2 1D
Fv3G 1 TEEYASLQT SK e oo oo o oo o o e 2 6]
Fy3D 1 TEETSDTSARP = o o oo o o ot 2 683
Tr3R 1 KENYSRLGVLETAKSG o oo oo G s o w2 0]
Pal3l : NETESDIKITSNVEPR = m o oo cn o Gom o o e 2 1
Te3R : TFEFSOLNVQOPINAPPYTPASGFTKAAQSFG-~QPSNASDNLYPSD-IER : 697
An3A : TFNYSNLOVEVLSAPAYEPASGETEAAPTFG--EVCONASDYLYPDG-LOR : 702
Tr3B : TFKFSNLHIQKNNVGPMSPPNGKTIAAPSLG-SFSKNLKDYGFPKN-VRR : 717
Nh3A : TFEYSELNIQAHNKIPFDPPIGETIAAPVLG-NYSTDLADYTFPDG-IRY : 727
Gz3R : TFEYSDLKVESVSNASYSPSVGNTIPAPTYG-NFSKNLDDYTFPSG-VRY : 728
Fy3C : TFEYSDLNIQKNVENPYSPPAGQTIPAPTFG-NFSKNLNDYVFPKG-VRY : 741
FO3A : TFEYSDLNIQKNVNSTYSPPAGQTIPAPTFG-NFSKNLNDYVFPKG-VRY : 741
Pal3G : TFEYSNIQVTKKNAGPYKPTTGQTAPAPTFG-NFSTDLSDYLFPDEEFPY : 712
VA3A : TFEFPSNLQIERHDVHDYVPTTGQTSPAPRFGANYSTNYDDYVFPEGEIRY : 735

§60 % 5§80 % 900
TABE oo oo e n DGR T e 2 616
F7 3G 1 oo s = GOROTPEYPAG 1 672
F 3D 1 s oo o o e = TAGDTTSQPED ¢ 634
TEBR 5 oo o o e = DRT 2 630
PRSI 1 s oo o o e 2 PRT 2 B2)
Te3R : VPLYIYPWLNSTDL-KASAND--PDYGLPTEKYVPPNATNGDPQPIDPAG : 744
An3A : ITKFIYPWLNSTDL-EASSGD-~ASYGODASDYLPEGATDGSAQPILPAG : 749
Tr3B : IKEFIYPYLSTTTSGKEASGD--AHYGQTAKEFLPAGALDGSPQPRSARS : 765
Nh3A : IYOFIYPWLNTSSSGREASGD-~PDYGKTAEEFLPPGALDGSAQPRPPSS : 775
Gz3R : LYKFIYPYLNTSSSAEKASGDVKGRFGETGDEFLPPNALNGSSQPRLPSS @ 778
Fv3C ¢ IYKFIYPFLNTSSSASEASND-GGOFGKTAEEFLPPNALNGSAQPRLPAS : 730
FO3A : IYKFIYPFLNTSSSASEASND-GGOFCKTAEEFLPPNALNGSAQPRLPSS @ 790
Pal3G : VYQYIYPYLNTTDP~RNASGD--PHFGQTAEEFMPPHAIDDSPOPLLPSS : 759
VA3A : IYQHIYPYLNSSDP-KEALAD--PKYGQTAEEFLPEGALDASPQPRLPAS : 782
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767138

N

* 920 * 940 *
n3B ; e e e e =P RVOYRIENTGGRAGREVSQVY IKAPKGKI~DKPE ¢ 6
v3G : A-LTEGGREDLWDVVATVTASVENTGSVDCGKEVAQLYV - ~--GVP-GGPM : 7
v3D ¢ LPVQPGGNPALWETVYNVIVSVESNTGRVDGATVPQLYVTIFPDIAPAGTRPP ¢ 7
r3A : GAVVPGGPSDLEONVATVIVDIANISGOVIGAEVAQLYITYPSSAP-RTPP : 6
a3l : GOTIPGGPADLWEDVATVTATITNSGAVEGAEVAQLYIGLPSSAP-ASPP ¢ ©
e3A 1 G--APGGNPSLYEPVARVITIITNTGKVIGDEVPOLYVSL--GGP-DDAR 7
n3A : G--GAGGNPRLYDELIRVSVTIEKNTG SL-~GGP-NEPK ¢ 7
38 : G--EPGGNRQLYDILYTVTATITNTG ~GGP-NEPP : 3
h3A : G-~APGGNPHLWDVLYTVSAIITNTGL ~GGE-NEPV ¢ ©
zZ3A 1 G--APGGNPOLWDIMYTVTATITNTGDATSDEVPOLYVSL~~GGE-GEPV : 3
v3C ¢ G--APGGNPCLWDILYTIVTATITNTGNATSDEIPQLYVEL~~GGE~-NEPT : &
03A : G--APGGNPOQLWDILYTVTATITNTGNATSDEIPQLYVSL~~GGE-NEPV : 3
a3G : GKNSPGGNRALYDILYEVTADITNTGEIVGDEVV QMVVSL“m”qu“DPh : 8
A3A 1 G--GPGGNPMLWDVIFIVITATVINTGKVAGDEVAQLYVSL--GGP-DDPI : 8
960 * 980 * 1000
n3B : QELKAFHKTRLLNPGESEEVVLEIPVRDLASEN--GEEWVVEAGEYEVRV : ©
v3GE : ROLRGEFTKP-ATRAGETATVIFELTREDLSVWDVNAQEWQLOOGNYATIYV : 7
v3D ¢ KQLRGEDKV-FLEAGESKSVSFELMRRDLSYWDIIS WBMLIP%GEFTIP7 7
Is

kY
(%}
:":‘4
!-rj
)
7]
D]

n
3

<

o

KOLRGFAKL-NLTPGOSGTATEFNIRRREDLSYWDTASQKWVVE

NS
ILERRDLSYWDTRLONWVVPSGNEVVEY ¢

asbh ¢ KQLRGFSKL-KL 7
e3A : KVLRGEFDRI-TLAPGQQOYL ISNWDRPVTONWVVTNYTKTIYV : 3
n3A : IVLROFERI-TLOPSKETOWSTTLTRRDLANWNVETQDWEITSYPKMVEA @ §
3B : KVLRGFDRIERIAPGQOSVTIFKADLTREDLSNWDTKKQOWVITDYPKRKIVYV : 3
h3A ¢ RVLRGFDRIENIAPGO WDVVSONWVITDYEKTVYV

SVRFTTDITRRDLSN
g Y

(ool o]

z3A : RVLRGFERLENTAPGESATFTAQLTRRDLSNWDVNVONWVITDHAKKIWY

v3C : RVLRGFDRIENIAPGOSAIFNAQLTRRDLSNWDTNAQNWVITDHPKIVWY @ &
0348 : RVLRGFDRIENTIAPGOSAIFNAQLTREDLSNWDVDAQNWVITDHPKIVHRYV : 8
a3G : VVLRDEFGKL-RIEPGOTAKFRGLLTRRDLSNWDVVSQDWVISEHTKTVEYV @ &
A3A : RVLRGEFDRI-HIAPGASQTFRAELTRRDLSNWDVVTONWEISQYEKTVEV : 8

* 1020
n3B : GASSRNIKLKGTFSVGEERRFKP : 721
v3G GRSSRLLHLQVTLbT" Y R 10
v3D ¢ GEFSSRDLKEETKVIVVEA----- 1 811
r3A : GASSRDIRLTSTLSVA~—=—=—-— ¢ 744
a3l ¢ GASSRDIRLTGTITA-——-—-—=-= 1 733
e3A : GNSSRNLPLOAPLKPYPGI~--- ¢ 857
n3A : GSESREKLPLRASLPIVH-=-—-- 1 860
3B : GSSSRDLPLSARLP-—===—=-— ¢ 874
h3A : GSESRNLPLKATLE~--m==—-= 1 834
z3A 1 GSSSRNLPLSADL-==—wm==—=— ¢ 8§
v3C ¢ GSESSRKRKLPLSAKLE~-—~=m=—=——= 1 885
03A : GSSSRELPLSAKLE-==-=—=—=- ¢ 8849
a3G : GKS5SRDLGLSAVLE~-====m-—— 1 869
d3A : GSSSRNLPLSTRLE--=====—--— ¢ 890
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7717138

Alignment of 7. regsei BEgd with TrEGDh (or TrEG7, or 7. reessi Eg7) (SEQ 1D NO:80) and
TEG from Thiglavia ferresitris (SEQ 1D NO:81). Alignment was made in Muscle (Edgar
R.C. BMC Bioinformatics, 2004, 5: 113} using default parameters.

)
*

* a0 * At

TEREG - ~MLANGAIVFLAAAL

o

£ S20
(
,

AALG-VSGHYTWPRVNDGADWQOVRKADNWO———~-~ ¢ 41
TrEg4 : MIQKLSNLLVTA LLVLTG"V7bIbIIBP'V:VCVWYOAXQPTTLPfESNP ;49
TrEGb - ~MKSCATILAALGCLAGSVLGHGOVONFTINGOYNOQGFILDYYYQKONT 47

!

[6)
e

80 * 100
TSPQ RCEQATPSPA P”VLNTTACST ;75
NPDIICHK~-NATNAKGHASVKAGDT ¢ 95

~NAAPGAISATAAAGSN : 899

T ~DNGYVG~
--------- PIVVGHTARDLDNGEVSE
rEGh : GHFPNVAGWYAEDLDLGFISP

* 120 * 140 *
TLEG VTY“WANPDVY“HI“G DFYMARVPDGEDINSWNGDGAVWERKVYEDHPT ¢ 122
‘ FOWV-PVPWPHEHP~GPIVDYLANC-~NGDCETVDKTTLEFFKIDGVGLL : 141
G T
\J

TrEGb : LJFQwu -PGVWPHPYH YVVEC~-SGSCTTVNEKNNLRWVKIQEAGIN « 143

SIS

160 * 18 > 200

"GAQL-TWPS~~~~TGKSSFAVPIPPCIKSGYYLLRAEQIGLHVAQSVGG : 167
SGGDPGTWASDYLISNNNTHVVKIPDNLAPGNYVLRHEIIALHSAGQANG : 191
YNTQV-~WAQQDLINQGNKWTVKIPSSLRPGNYVFRHELLAAHGASSANG @ 191

* 200 * 240 *
TLEG ¢ AQFYISCAQLSVIGGGSTEPPNKVAFPGAYSATDPGILINIYYPVPTSYQ @ 217
TrEg4 : AONYPQCFNIAVSGSGSLO-PSGVLGTDLYHATDPGVLINI-YTSPLNYI : 239
TrEGb : MQNfPQCVNIA‘TGSGTRNL'AGTTA”QJVKPWDPCILF\P YTTITSYT @ 240

260 * 230 * 300
o T N T e A
IPGPTVVSGLPTSVAQGSSAATATASATVPGGGEGPTERTTTTARTTOAS « 289

TPG PALWCC e o o e e o o £ e e o e e e e e e e e e e 2 PG
* 320 * 340 *

SRPSSTPPATTSAPAGGPTOTLYGQUGGSGYSGPTRCAPPATCSTLNPYY @ 339

(&Y
R
~.

TrEg4d : AQCLN
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76/138

SEQ D NO:B0
Protein sequence of TrEGD, or Eg7, from 7. reesei

LGCLAGSVLGHGOVONEFTINGQYNQGE ILDYYYQRKONTGHFPNVAGWYAED

PDIVCHKNAAPGATSATAAAGONIVEQWGPGEY FYGRIVTYVVEC
VWETOEAGINYNTOQVWAQODL INQGNEWIVKIFSSLRPGNYVERHEL
w\é«*\.GMf)f\ YEPOCVNIAVTGSGTRALPAGTRPATQLYRPTDPGILENPYTTITSYT

SEG 1D RO:81
Protein sequence of TIEG, from Thielavia ferrestris

MLANGAIVFLAAALGVSGHYTWPRVNDGADWQOVRKADNWODNGYVGDVTSPOIRCEFCATPSPAPSVLNT
TAGESTVITYWANPIVYHPGPVOFYMARVPDGEDINSWNGDGAVWERKVYEDHPTEFGAQLTWPSTGKSSFAVP
IPPCIKSGYYLLRAEQIGLHVAQSVGGAQEY ISCAQLSVIGGGSTEPPNRVAFPGAYSATDPGILINIYY

PC Y
PVPTSYONPGPAVESC
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797138

Partial amino acid alignment of the CBM1 domains of Eg4 with TrBA from 7. reesei (SEQ
I NOB2ZY and Tr7A from 7. reesei (SEQ 1D NO:83). Partial amino acid alignment was

made in Muscle {(Edgar R.C. (2004) MUSCLE: a multiple segquence slignment method with
reduced time and space complexity. BMC Bioinformatics §: 113} using default parameters.

& 20 &

TreA-CBMI QACSSVWGOCGGONWSGPTCCASGSTCVY SNDYYSQCLE ¢« 63
TrEg4-CBM1 : -PTQTLYGSQCGGSGYSGPTRCAPPATCSTLNPYYAQCLN 343
Tr7A~-CBM1 -PTOSHYGOCGGIGY SGRPTVCASGTTCOVINPYYSQCL~ ¢ 513

SEQ 1D NO:82

Protein sequence of Tr8A from T, reesei
MIVGTLTTLATLATLAASVPLEERQACSSVINGQCGGONWSGPTCCASGSTCVYSNDYYS)
CLPGAASSSSSTRAASTTSRVSPTTSRESSATPPPCSTTTRVPPVGSGTATYSGNPEVGY
TPWANAYYASEVSSLATPSLTGAMATAARAVARKVPSFMWLDTLDRTPLMEQTLADTRTAN
KNGGNYAGQFVVYDLPDRDCAALASNGEY STADCGVARYRNYIDTIRQIVVEYSDIRTLL
VIEPDSLANLVINLGTPRCANAQSAYLECINYAVTQLNLPNVAMY LDAGHAGWLGWPANQ
DPAAQLFANVYKNASSPRALRGLATNVA EXKLYTHATGPL
LANHGWSNAFFITDQGRSGROPTGQOOWCDWCNVIGTGFGIRPSANTGDSLLDSFVIRVEE

B NN S S AN
GGECDGTSDESSAPRFDSHCALPDALOPAPQAGAWFQAYEFVOLLTNANPSEL

£y

Protein sequence of Tr7A from T, reesef

MYRKLAVISAFLATARAQSACTLOSETEPPLTHQKCSSGGTCTOQTGSVV I DANWRWTHA

TNSSTNCYDGNTWSSTLC FCAENCCLDGAAYASTYGVTTSGNSLSIGEFVTESAQKN
LFSFDVDVSQLPC

VGARLYLMASDTTYOEFTLLG] UNGALYEVSMDADGGVSEYPTNTA

GARYGTGYCDESQCPRDLEEINGOANVEGWE PSSNNANTGIGGHGSCCSEMDIWEANSTSE
ALTPHEPCTIVGOREICEGDGCGETYSDNRY GGTCDPDGCDWNPYRLGNTSEFYCRGESEFTLD
TTERLIVVTOPETSGATNRY YVONGVTEQOPNAELGEY SGNELNDDYCTAREAEFGGSSF

SPRGGLTORFKKATSGOGMVLVMSLWDDY YANMLWLDSTYPTNETSSTPGAVRGSUSTSSGV
PAQVESQSENARVIEFSNIKEGPLGETGNPSGONPRPGGNRGTTTTRRPATTIGSSPGPTOS

TN

RYGOCGLIGYSGPTVCASGTTCOVLNRPYY SQCL

SEGQ ID NO:206
Protein sequence of a GHG1/endoglucanase from T, auraniiacus
MSFSKITATAGVLASASLVAGHGFVONIVIDGRKYYGGY LVNQYPYMSNPPEVIAWSTTATDLGEVDGTS
TCHRGAKPGALTAPVSPGGTVELOWT PWPDSHAGPVIN GDCSTVDKTQLEFFRIARSG
TWASDNLIAANNSWTVTIPTTIAPGNYVLRL DGAQNYPQCINLOVTGGGS
TALYHDTDPGILINIYQORLSSYIIPGPPLYTG

YOTPD

TTALHSAQNG

DNPAGTLG

NI L

SEQ 1D NO:207

Protein sequence of a GHG1/endoglucanase from T, auraniiacus
MSFSKIAAITGAITYASLARAHGYVIGIVADGTYYGGY IVTQYPYMSTPPDVIAWSTRKATDLGEVDESS
YASSDIICHKGAEPGALS TVELQWTDWPESHKGPVIDY LAACNGDC STV EFFKIDES
GLIDGSSAPGTWASDNLIAL TVTIPSTIAPGNYVLREEITALHSAGNTNGAQNYPOCINLEVTGS
GTDTPAGTLGTELYKATDPGILVNIYQTLTSYDIPGPALYTGGSSGSSGSSNTAKATTSTASSSIVTRT

PVNNPTVITOTAVVDVTOTVSONAAVATTTPASTAVATAVPTGTTESFDSMTSDEFVS LMRATVNWLLSN

KKHARDLSY "
o .97
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80 /138
1.6+ .
6/ /,,‘——7

s g gzl g
— 6= = z [ e
5 8% ‘?me ;
N 12—6@%§W2 1
x 1 S e - 125
E
>
-
O]
B 0.8
&
&
s
) 0.6+
[}
o
5
& (.4

0.2-

5 10 15

Mass of Added Enzyvme (mg/g)

<
.

0.084

0.064

0.041

0.027

Cellobiose Detected (mg/mi x 48)

5 10 15
Mass of Added Enzyme (mg/g)
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81/138
0.12
p——— 01'
K
=¥
X
E 008
)
=
B
7 0.06-
&
&
@ 0,044 4
Q 12
L3
s /
-
?»amﬁwj
&EZC”W T :
1 — 2 339 ‘
0 15
Mass of Added Enzyme (mg/g)

0.8+

0.6+

Xylose Detected (mg/mi x 46)

5 10 15
Mass of Added Enzyme (mg/g)
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82 /138
Expression cassetie pEG1-EG4-such

SK1298 pEGH sucl Marker 294
N b \
). L ST A A A A A A E A
EG4 ORE” "N ebh1 Terminator

pEG1-EG4-suchA Cassette
5851 bp

Plasmid map of pCR Blunt § TOPO containing
expression cassette pEGT-£EG4-sucA
T7 Promoter
7 - T7 Brimer
.~ M13 (-20} Forward Primer
SK1298- ‘ M13 (-40) Forward Primer
codB (ne ATG)
Kan Promoter

pEG1

-Kan{R)
BG4 ORF~ bia Promoter
cbh1 Terminator Zeo(R)
pUC Grigin

sucA Marker

lac Promoter
lac Repressor
Binding Site
>, ~M13 Reverse
N Primer
 SPRE Primer
“SP6 Promoter
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A schematic representation of the Fv3U/Bgl3 hybridichimera gene.

gxont gxond exond exond Fv3Q part exond Bgl3 part

Vo VANV Iyl
Fv3C/Bgl3 Hybrid
3193 bp

SEQ ID NO: 82
The nucleotide sequence encoding Fv3C/Bgl3
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tggtgttgggtaagcagetecttgraaacagoggtatcttcaateccctecagetaacaactt
ctrcagatggecaaggegaacgetgtgtaggaaacotgggatcaattectegtecteggtatyg
cgaggtctotgtoteccaggatggteoctettggaaticgletgtecgactacaacageget
ttteecegetogecaccacagectaggtgettettggagecaagtetotctggtatgagagaggt
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caaccagatcaacaactegtacggttgecagaactecaagettoctecaacggtateoctecaa
Jgacgagatgggecttccagogtitegtcatgagegattgggcgagceccagcatacecogtge
coctltetgcegtegeotgaotetegatatgageatocctggtgacactygcettcgacagegyg
atacagcttctogggceggaaacttgactotggetgtcatcaacgyaactgtoccgecta
gecgagttgatgacatggetectocgaatcatgtectgecttettocaaggttggaaagacogat
agaggatctitccecgacatcaacttteotectee ctteggettcecatagea
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gggctogggaacttcecaattecettacttgatcaceececgatcaaggygetetetaatey
agctact gacggaactegatatgagageatettgaccaacaacgasatgggettecagt
acaagetettgteagecagectaacgtygaccygetategttttecgeraatgeecygactetygy
tgagggatacattgaagtcgacyggaaactttgygtygatecgecaagaacctecacectectygges
geagggagacgagcectecatcaagaacagtgtegtecatatgececaacacecattgtagttct
geacacegteggeoctgtectactegecgactacgagaagaacceccaacatcactgecat
cgtetgggctggtetteecggecaagagtecaggeaatgecatecgetgatetectetacyy
caaggtcagecctyggecgatectecctteacttygyggecygeaccegeygagagetacgygtac
tgaggttetttatgaggegaacaacgygecgtggegetecteaggatgacttetetgaggy
totcettecategactaccygtecactticgaccyacygatectecaageaceygatgygaaagageta
toeccaacaacacegetgetectetectacgagtteggtecacggtetatettggtegacgtt
caagttctceccaacoetecacatecagaagaacaatgtegygececeatgageoogeoeeaacygy
caagacgattgeggceteectetetggyecagettecageaagaacettaaggactatggett
coocaagaacygttegecgeatcaaggagtttatetaceectacctgagecaccactacete
tggcaaggagygce gtcgggtgacg“fcactacggccagactgccaagcagtt“ﬁ?Cﬁﬁca

cogtgeectyggacggeageoctes g"ctcgctctgcggcctctggcgaaa CYgegyce

ccgecagetgtacgacattoetctacacey jacagﬂfzccattacc;acacgqocLCng
catggacgacgecgttceccagetgtacctigagecacggeggtoccaacgageogaeccas
gotgctgogtggettegaceygecategagegeattgetecoggecagagegtcacygttcaa
ggcagacctgacygegecgtgacctygtecaactgggacacgaagaageageagtgggteat

- - - —~ = —~ —~ = ) —~ - i ) =
tacegactaccecaagactgtgtacagtgggecagetectcocgecgacchgecgectgagayge

A\
cogoctgocatgs

SEQID NO:83
The Fv3C/Bgl3 chimeric polypeptide sequence {the Bgl3 chimeric part is in bold
and upper case}
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A map of the expression plasmid pTT T-pyri13-Fv3C/Bgi3 fusion
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SEQ D NO 84
Nucleic acid sequence encoding the Fv3C/Te3A/T. reesei Bgl3 (FAB) chimera:
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ttgicacgagagatacactecgecatacteogcegectcattatectitcaccatgogatggacectaa
tgctgthggctgggaggaagettacgecaaagecaagagetitgtgteccaactcactotecatyg
gaaaaqgtcaactLgM,pactqg?gatcgqtaaqc1gctc:ttg:aaa:aocgtatcac1aacc
cectcagectaacaactictcagatggcaaggegaacygctgtgtaggaaacgtygggatcaattect
cctctcgqtatqccaqgt:tctgtct:cccgatcgtcctcttgqaattcg,Ctgtcccactsca
acagcegettitcoocgetggeaceacagetggtgettettggageaagtectctctggtatgagayg
agotctoctgatgggractgagttcaaggagaaggygtatecgatatecgeotettggtoctgotact
ggacctettggtegeactgectgetggtyggacgasachgggaaggettcacecgttgatecttata
tggctgaccacgecatggecgaggecgtcaagogtattcaagacogragotgteatigottgtge
taagcattacatcgeaaacgageagggtaagecacttggacgatttgaggaattgacagagaac
tgaccetetigtagageacticegacagagtggegaggteccagtecegeaagtacaacatetoc
gagtcetcetotectecaacctyggatgacaagactatgecacgagetetacgectyggecettegety
acgcogteccogegecggegteggttcogtecatgtgetegtacaaccagatcaacaactocgtacgg
ttgecagaactecaagetectecaacggtatectocaaggacgagatgggettecagggittegte
atgagcgatigggeggeccageataccggtgocgettetgeegtegetggtetegatatgagea
Lgecchggtgacactgeocttcgacageggatacagetictggggcggaaactigacictggetat
catcaacggaactgticcegectggogagttgatgacatggeotetgecgaatecatgioctgectte
ttecaaggttygygaaagacgatagaggatecttececgacatcaacthtctoctecoctggaceceygegaca
cetteggeotitegtgeatacatitygctcaagagaaccgegageaggtcaactttggagticaacogt
rcageacgaccacaagagecacatocgtgaggeegectgecaagggaagegtegtgetecaagaac
accgggteecticocectecaagaacceccaaagticctegetgtecattggtgaggacgecggoocca
accetgctggac CCthgP*tgfggtgaccgtggttgcgataatggtaccctga:t;tggcttg
gggctcgggaacticoccaatteccttactigatcacceecgatcaagggetotectaatcgaget
actcaagacggaactegatatgagageatettgaccaacaacgaatgggett tagpdc;agctc
ttgicagecagectaacgtgacegetategtittcogecaatgecgactictggtgagogatacat
tgaagtcegacyggaaactitbggtgatcgeaagaacetecacectoetggeagecagggagacgageta
atcaagaacgtgtecgtceccatatoceccaacaccattgtagtictgecacacegtcogeeetngtieo
Lactogecgactacgagaagaacceecaacatcactgecategtetgggectggtetteccyggeca
agagtcaggcaatgcecatcgetgatotectctacggcaaggtcageectggeocgatetecctte
acttggggecygcacecgegagagetacggtactgaggttetttatgaggcygaacaacgygecgty
gecgctectcaggatgactteotetgagogtgteticatcgactacecgtcacttcgacaagtacaa
catce ﬂﬁc::atctacgagttcggtCacggtbfutr“+ggtCG“rgtvaa;gttct:c:aCﬂ o
cacatccagaagaacaatgicggecccatygageoccgoccaacggeaagacgattgeggetooct
ctetgggeaacttcagecaagaaccttaaggactatggettccecaagaacygttecgecygeatcasa
ggagtitatctaccectacctgaacaccactacetetggraaggaggogiegggtgacgoteac
tacggecagactgegaaggagttoctocecgecggtgeecctggacggeageoctcagectegat
ctgcecggectotggogaaceeggeggraacogecagetgtacgacattecteotacacecgtgacgge
caccattaccaacacgagctcggtcatggacg:cgccgttcccc:gctgtacctqagccacggc
ggtcccaacgagecgoccaaggtgctgegtggettecgaccgeatcgagegeattgotecocggen
agagogtce “Gttc;agkcaTaccfgamffg*rgtg’cctgtccaactqgﬁacacgaaﬁadgca
gragtgggtcattaccgactaccecaagactgtgtacgtgggecagetectcgogcgacctgoecyg
ctgagogeocgectygecatga
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SEQID NG5
Amino acid sequence of the Fv3C/TelA/Bgl3 (FAB) chimera
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attB2\_

~chhl Terminator
amdS Promoter

amds ORF

amdS Reverse
Primer
amds Terminator

RBPG163
attB1 TrTEL
pTTT-pyrG13-
cbhi Fab Fusion
Promoter 15987 bp KanR
RPG159 TrTEL
Ori

pyrG
A. nidulans
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SKR1019

HindllI (6224)—
5K1438
EcoRI (8074)

EcoRl {5859}~

Bromoter”

Kyn3d {T. reesei}

6256 bp

cbh1 Terminator -
SK1603 (Reverse)
EcoRI {3508)
Hind11l (3480)

M13 Reverse Primer

lac Repressor—
Binding sits

SK1432
{Reverse)

such Marker
pEgii-Egld-such
9367 bp

EcoRI (8922)

cbhi Terminator
SK1603 (Reverse} -~

Egld ORF HindTi1 (4410)

pCR-Blunt i-Pcbh2-
xyn3d-cbh1 Terminator

pCR-Blunt i-TOPO/

PCT/US2012/029470

EcoRi (B)
Pstl (17}
T7? Primer

e~ M13 (-20) For

EcoRl (8}

~T7 Primer

ward Brimer

T7 Bromoter
Kan Promoter

Kan{R}

1~ pia Promoter

~Zeo{R)

~pUC Origin

M13 {-20) Forward Primer

~T7 Promoter

103C
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Kan Promoter
Kan{R}
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Zeo(R)

T~ pUC Origin

lac Promoter

M13 Reverse
Primer

Hind11i (3460)
EcoRI {3509}
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“SK1597
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FIG. 105I (b)
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