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No. NT or AA Name
1. Nucleotide Nucleotide seguence of Fv3A, a GH3 enzyme from F.
verticillioides
2. Amino acid Protein sequence of Fv3A
3. Nucleotide Nuclectide sequence of PI43A, a GH43 enzyme from P,
funiculosum
Amino acid Protein sequence of Pi43A
Nucleotide Nucleotide sequence of Fv43E, a GH43 enzyme from F.
verticillicides
Amino acid Profein sequence of Fv43E
Nucleotide Nucleotide sequence of Fv394, a GH38 enzyme from F.
verticillioides
8. Aming acid Protein sequence of Fv39A
9. Nucleotide Nucleotide sequence of Fv43A, a GH43 enzyme from F
verficillicides
10 Amino acid Protein sequence of Fv43A
1. Nucleotide Nucleotide sequence of Fvd3B, a GH43 enzyme from F.
verticillicides
12. Amino acid Protein sequence of Fv438
13. Nucleotide Nucleotide sequence of Pab1A, a GH51 enzyme from F.
anserina
4. Amino acid Protein sequence of Pab1A
15. Nucleotide Nucleotide sequence of Gz43A, a GH43 enzyme from G. zeae
18. Amino acid Protein sequence of Gz43A
17. Nucleotide Nucleotide seguence of Fo43A, a8 GH43 enzyme from
F.oxysporum
18. Amino acid Protein sequence of Fo43A
19. Nucleotide Nucleclide sequence of Af43A, a GH43 enzyme from A,
fumigalus
20, Amino acid Protein sequence of Af434
21 Nucleotide Nucleotide sequence of PIS1A, a GH51 enzyme from P,
funiculosum
22. Aming acid Protein sequence of PIB1A
23. Nucleotide Nucleotide sequence of AfuXynZ, a GH11 enzyme from
A. fumigatus
24. Amino acid Protein sequence of AfuXyn?2
25, Nucleotide Nuclectide sequence of AfuXynb, a GH11 enzyme from
A, fumigalus
26. Amino acid Protein sequence of AfuXynb
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No. NT or AA Name

27. Nuclectide Nuclectide sequence of Fvd3D, a GH43 enzyme from £,
verficilfivides

28, Amino acid Protein sequence of FvdaD

29. Nucleotide Nucleotide seguence of Pi438, a GH43 enzyme from P,
funicuiosum

30. Amino acid Protein sequence of PI43B

31 Nucieotide Nucleotide sequence of FvB1A, a GHS1 enzyme £
varticillioides

32. Amino acid Protein sequence of FvE1A

33, Nucieotide Nucleotide sequence of Cgb1B, a GH51 enzyme from C.
globosum

34, Aminp acid Protein sequence of Cg51B

35. Nucleotide Nucleotide sequence of Fv43C, a GH43 enzyme from F.
varticillivides

36. Amino acid Fv43C protein sequence

37. Nucleotide Nucleotide sequence of Fv30A, a GH30 enzyme from F
verticiflioides

38. Amino acid Fv30A protein sequence

39, Nucleotide Nucleotide sequence of Fvd3F, a GH43 enzyme from F.
verticiliivides

40, Aminp acid Fv43F protein sequence

41, Nucleotide Nucleotide sequence of Xyn3, a GH10 xylanase from 7. reesef

42. Arnino acid Xynd profein sequence

43. Amino acid Protein sequence of Xyn2, a GH11 xylanase from Trichoderma
regsef

44, Amino acid Protein sequence of Bxd1, a GH3 f-xyiosidase from Trichodermma
regsef

48, Amino acid Protein sequence of Bglt, a GH3 p-glucosidase from T. reesei

46, Nucleotide Deduced cDNA of Pab1A.

47. Nucleotide Codon oplimized cDNA for Pab1A.

48, Nuclectide Coding sequence of CBH1 signal seguence upstream of genomic
DNA encoding mature Gz43A.

49, Nuciectide Coding sequence of CBH1 signal segquence upstream of genomic
DNA encoding mature Fod3A.

50, Nuclectide Nucleotide sequence of CBH1 signal sequence upstream of
codon oplimized DNA encoding PI51A

51 Nuciectide Nucleotide sequence of Eg4, an endoglucanase from
Trichoderma regsei
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52. Amino acid Protein segquence of Egd
83. Nucleotide Nucleotide sequence of Pa3b, a GH3 g-glucosidase from P,
ansering
54, Amino acid Protein sequence of Pa3l
55. Nucleotide Nucleotide sequence of Fv3G, a GH3 pB-glucosidase from F.
verticiflioides
56. Amino acid Protein seguence of Fv3G
57. Nucleotide Nucleotide sequence of FvaDb, a GH3 f-glucosidase from F.
verticillioides
58. Amino acid Frotein sequence of Fv3D
50, Nucleotide Nucleotide sequence of Fv3C, a GH3 p-glucosidase from F.
verticiflivides
60. Amino acid Protein sequence of Fv3C
81. Nucleotide Nucleotide segquence of Tr3A, a GH3 f-glucosidase from T.
regsel
B2. Amino acid Protein seqguence of Tr3A
63. Nucleotide Nucleotide sequence of Tr3B, a GH3 p-glucosidase from T
regsel
64. Amino acid Frotein sequence of Tr3B8
65, Nucleotide Nucleotide sequence of Te3A, a GH3 p-glucosidase from
Talaromycas emersonil, codon-optimized for expression in
T. reesef
66, Amino acid Protein sequence of Te3A
67. Nucleotide Nucleotide sequence of An3A, a GH3 p-glucosidase from A.
niger
68, Amino acid Protein sequence of An3A
69. Nucleotide Nucleotide seguence of Fo3A, a GH3 p-glucosidase from F.
OXySporum
70. Amino acid Protein sequence of FO3A
7t Nucleoiide Nucleolide sequence of Gz3A, a GHS3 p-glucosidase from G,
zeae
72. Amino acid Protein sequence of Gz3A
73, Nucleotide Nuclectide sequence of Nh3A, a GH3 g-glucosidase from N
hasmatococca
74, Amino acid Protein sequence of Nh3A
75. Nucleotide Nucleotide seguence of Vd3A, 8 GH3 p-glucosidase from V.
dahliag
78. Amino acid Protein seguence of VA3A
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77. Nuclectide Nuclectide sequence of Pa3(, a GH3 p-glucosidase from P,
anserina

78. Aming acid Protein sequence of Pa3G

79. Amino acid Protein sequence of Tn3B, a GH3 B-glucosidase from
T.neapolitana

80, Amino acid Protein sequence of Pa3C, a GH3 enzyme from P. anserina

81. Nucleotide Nucleotide seguence of Pa3C, from Podospora anserina

82. Nucleotide Nucleotide sequence of Fv3C/T. reesei Bgl3 fusion/chimera

83. Nucleotide Nucleotide sequence of Fv3C/Te3A/T. reesei Bgl3 fusion
chimera

84. Amino acid Protein sequence motif 1 of GHE1 family endoglucanases

85. Amino acid Protein sequence motif 2 of GHE1 family endoglucanases

86. Amino acid Protein sequence motif 3 of GHB1 family endoglucanases

87. Aming acid Protein sequence motif 4 of GHE1 family endoglucanases

88. Amino acid Protein sequence motif 5 of GHE1 family endoglucanases

89, Aminp acid Protein sequence motif 6 of GHE1 family endoglucanases

90. Amino acid Protein sequence molif 7 of GHE1 family endoglucanases

91. Amino acid Protein sequence motif 8 of GHE1 family endoglucanases

135. Amino acid Protein sequence of the Fv3C/Te3ABgl3 (FAB) chimera

158. Amino acid Protein sequence of the Fv3C/Bgi3 (FB) chimera

162. Nucleotide Nucleotide sequence of 7. reese Xyn2

163. Nucleotide Nucleotide sequence of T, reesei Bxit
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Protein composition of T.reesei
integrated strain H3A
Q
Protein Tctgi zfma
Fv3A 9.6
FyB1A+Fv43D 14.8
Xyn 3 12.8
Bgi 1 7.5
CBH1 36.4
EGLs 586
CBH2 9.5
Other 4.0

Proteins added to T, reesei integrated strain H3A
Stock Protein
Protein Concentration
{mgimi)
1 Purified 7. reesei CBH1 7.4
2 Purified 7. reessi CBH2Z 3.0
3 Purified T. reesei EGI 3.9
4 Unpurified Fv3C 2.4
5 Water
& Purified 7. reesei EG4 1.1
7 H3A UF concentrate 102.8
8 Purified 7. reessi Bglt 3.9
9 Purified 7. reesei Xyn2 2.6
10 Purified 7. reesei Xyn3 4.6
11 Purified F. verticillicides Fv43D 8.8
12 Purified F. verticillivides FvB1A 7.8
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Concentration

Celiobiase Activity

CNPG

Enzyme (mg/mi) Uiml | Uimg " Cp??izii’;i@’mg
T. reesei Bglul, Purified 2.3 10.4 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 Bglu1, Purified 2.4 244 102 168

Cellobiase . \pg activity
r@?g'g;:gz@ relative o
Enzyme T. reesi Bgl1 7. reesi Bght
T.reesei Bglt, purified 1 1
Fv3C, purified 1.8 1
Fvaly, unpurified 0 5
Pa3C, unpurified 0 0
A niger Bolu, purified 0.1
FAR, purified 1
FB, purified 1.3
T.reesei Bgld, purified 1.5
Te3A, purified 4.2-7.7

Enzyme | wiw%
Xyn 3 45.0
Fv3A 16.0
Fv43D 5.0
FvS1A 35.0

Dose {mg profein
/g cellulose) for
Glucan Conversion:

Enzyme Mix 70% | 80% | 90%
Accellerase 1500 + Mullifect Xylanase §| 38 - ~
whole cellulase from 7. reasei
integrated strain {H3A) 21 28 36
75% whole celiulase from T, reesei
integrated sirain (H3A} / 25% Fv3C 12 15 18
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SEQ ID NO:
Nucleotide sequence for Fv3A, a GH3 family enzyme from Fusarium verficillioides

atgetgotcaatettcagotegetgecagegetttgtegetttetetitiacgty ggctgaggctyg
ctacgocatatacocttocggactgtaccaaaggacctttgagcasay atggaatctgcg tacttegtt
atctccegctadaagagﬁgg’tgrtﬁtdgftqpfgctc gacgecegaagagaaggtgggeaatetyggte
aggtaaaatataccoecececrataatecactatiecggagatitggagetgacttaacgcageaatgeaactyg
ngczccAaqaatcgJacgtcmdaqqiapadctgqtqgaupgaagccc:tvaqucc,cqc+qqaiciCp
aggtggtogettitgeegacactocteectacgacgeggecacateattt ctettotecatggcece
getgetttcecgacgatgatotgatecacgatateggecaacgtegtaegy cgtgogtteacta
acggcegagtigocgeggagte qbttptqanaCCCAQCQI(maccctttbuanqiccicq ~tggggtcy
tggctocgaaactecaggtgaagatgeecttecatgteagecggtatgetegetatategtcaggggtete
gaagocgataaggageaacgacgtattgtigetacctygcaageactatgetggaaacgacttitgaggact
gyggaggcettcacgegtecacgactttgatgecaagattactectcaggacttggetgagtactacgtcayg
geeotite gtgcaccecogtgatgcaaaggttggtteccatcatgtgegectacaatgecgtgaacgyge
attcoegeatgegeaaactegtatetgecaggagacgatectecagagggeactggaactggacgegegata
acaac:gga:caCC gtga.Tgrgngccafgcquatctctobc2gaabcapaaqta*qt:aagaccaa
cgctygaaggtgeccagat 'r’t ' tactactaccagcgat

tceteegaticgltacaagcaaggectet tcatggal i \'"CQddQ'QpCititp(
g . C 3 JTLg

goetcagtitigeggatgt
;ctqttdttccTaagaafgaL

caacaccaaggaaqctcaggaTPftqgaufgagctctqptgt,vagggtg saltile
ggcactttgeetetgaagetcaagaagaaggatagtgttgecaatgateggatictgygecaacgatactt
ccaagcetgeagoggtgottacagtggacgtygcetecgticcteccacagececgetttatgeagetgagaaget

v
t agfrottoacaco
—J e g‘L,-\ILA.\JLA.\J\

¢ adacgtgg :;,gngtbcqapupquaga;c;oc;catkthnqa —aactggaccace
aatgctgitgetgegocgaagaagtetgattacattetetacttiggtggtiot cgcctotygectgety
goegaggacagagategtgagaaccttgactyggectgagagad agCtgaCCCtt“t'Cdgdanfpfpfaq
tcteggeaagecactgottgtiatecagettggtgatcaagtecgatgacacegetettttgaagaacaay
aagattaacagtattctttgggtcaattaccctggtcaggatggoggcactocagtcatggacctgeteca
ctggacgaaagagtcctgctg'cbgagfacccgtcacqpcuta::d:aﬂ:aaata actgagcagattygg
catgactgacatggacctcagacctaccaagtegttigecaygy gotggtactcaactcoea
gttetitecctacggetttggectccactacaccaagtteccaage Clagtt*~'gt<“qavdqqitqdpqt

tgocecccecateca
'aacagfgaaqtf

)

ttgacatccagaagetictcaagggetgeagtgetecaatactecoatacttiigec
agttagtgtcaagaacaccggecgcattacectecgactttgtetetetggtict

ggacctasgecttaccoctotecaagacecttygeggettatggtegettgeatga

("T U
ot 0
1]

¢
- QJ

gC tgtegegeattcatega
cgaaggatatctcactggagtggacgttggataacattgegegacggggagagaatggtgatttggtttgt
ttatcctgggact aaactctgtigbtqganMQ(Lta(Q(aMocc;auabb caggttacgetgactgga
gagaaggctattitgygataagt ccaagtectgogtaa

SEQ D NO:2
Protein sequence of Fv3A

mllnlgvaasalsisiigglaeaatpytipdetkgplskngicdislspakraaalvaaltpeekvgnly
snATGAPRIGLPRYNWWNEALHGLAGS PGGRFADTPPYDAATSFPMPLIMARAFDDDLIRDIGRVVGTEA
RAFTNGGHRGVDEFWT PNVNPFEDPRUGRGSETPGEDALEVSRYARYIVRGLEGDEREQRRIVATCRKEYAGN
DFEDHGCFTREDEFDAR ITPODLARYYVRPFQECTRDARVGES TMCAYNAVNGIPACANSYLOQETTLRGHWN
HTRDNNWITSDCGAMODTHONAKY VR TNARGAQVAFENGM D ssceyitisdvsdsykggl ltekimdrsl
krlteglvhtgffdgakagwnslsfadvntkeagdlalrsavegAVLLENDGTLPLRLRERDSVAMIGEH
ANDT SR LOGGY SGRAPFLHS PLY A AR LGLDTNVARGPTLONS SSHDRW T TNAVAARKK S DY I LYFGGLD
ASAAGEDRDRENLDWPESQLYLLOR LS SLEGRPLVVIQLGDOVDDTALLENRKINS TLHVNYPGODGGETAV
MDLLTGRESPAGRLEPVIQYPSKYTEQIGMTDMD LR PTKSLPGRTYRWYSTPVLPYGFGLEY Tk fgak ks
nklbLJ¢1fllKvVMqow~uvva epigvsvkntgritsdfvsiviiksevgpkpyplktliaaygrihdvy
apsstikdislewtidniarrgengdlvvypgtytllldeptgakigviligkkai idkwpgdpksa

FI
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SEQ D NO:3
Nucleotide ssquence for PI43A, a GH43 family enzyme from Penicillium funiculosum

athtthGCGdftLQCtLdevittdbﬁdhtqqftftatl aGt@'*fga; _gaaagoecgacaaccect

o)

ttgtgcagageatctacaccgetgateccggecacegatyggtats : goegtttatgtetteatgga
ccatgacaacaccggagetacctactacaacatgacagactc ububcbgt;ctcg’cdqbquatatquq
aattggeaagatcatggecaticraatgagectgygccaatticacctgggecaacgegaatgegtygggygeac
cgcaagteatecctegeaacggecaattetactittatgetectgiecgacacaacgatggttetatygge

tatcggtotgggagtgageageaccatcacaggtecataccatgatgetateggeaaacegetagtagaqg

aacaacgagattgatececaccgtgttcatecgacgatgacggtea acctgtactggggaaatceecag

g
acctgtggtacgtcaaatigaaccaagatatgatategtacagegggageectactecagaticcactcac

Cacgoetay

ttgaagaagetecatgggta

tggtactcecgaacgggcaatgetcaacggeoegaccact
tacaaacgeaacggeatctactatategectatygcagecgatigitgiictgaggatattcgetactceea

cgggaaccagtgecactggteegtggacttategagygegteatecatgecgacecaaggtageagetteac

caagtcacgaggotattategacttcecagaacaactectacttittictatcacaacggegetetttececgyge
ggaggoeggetaccaacgatetgtatgtgtggageaattcaaatacaatgeagatggaaccatitccgacga

tcgaaatgaccacegeeggtecagetcaaattgggact CTC&dCCCdethQCQJbJQudJQL >gaaac

ggcggeatggtettcaggeatcactacggaggtitgtagegaaggey gacgtcegggtttatcaac
aatggegatitacatcaaagttaaagygcgtagettteggtt auﬁagccda:tctttc ~cagegegggttyg
cttetgeaaatageggeggeactattgecaatacaccteggaageacaaciggtacgetegtgggecacttyg

taCtQuCCCC”GCdCLQQ cggtitggeagacttggactacegtiacetgitctgtcagtggegeatectgygyg

acccaggatgtgtattttgttttcggtggtageggaacagya LdCthttC&aCﬁtﬁgdtﬁdttgchgt
tegeataa

SEGQ ID NO:4
Protein sequence of PI43A

mlgrfavilplalisvgvkadnpfvgsiytadpapmvyndrvyvindhdntgatyynmtdwhifssadma
andhglpmslanftwananawapqviprngqufyapvrhndgsmaigvgvsstitgpyhdaigkplva
nneidpiviidddgqayliywgnpdlivwyvklngdmisysgsptgiplttagfgtrignagrpttfesapwy
vkrangiyvyiavaadecsedirystgtsatgpwivrgrinptggssfinhegiidfgnnsyffyhngalpyg
gggyvgrsvevegikynadgtiptiemttagragigtlinpyvrgEAETAAWSSGITTEVCSEGGIDVGEIN
NGDYIRKVRGVAFGSGAHSEFSARVASANSGGTIATHLGSTTGTLVGTCTVESTGGWOTWTTVTCESVSGASG
TCODVYEVEGGSGTGYLENFDYWQOFa
§;§A&
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SEQID NO:S
Nucleotide sequence for Fv43E, a GHA4S3 family enzyme from Fusarium verticillicides

atgaaggtatactggctogtggegtgggecacttectttgacgocegogcactygg
s acaatc

J
N N Ty e e
gtcocgogocaccaceiica

atctcaactat

C ctatcatctactcagactitcecagataacgatgtattecteggtee
agataactactactactictctgeticcaacttecacttecagooccaggageaccogitttgaagtctaaa
gatctgotaaactgggatctocateggecattcaattcoeccgectgaactitiggogacggetatgatetite
ctectggotocacgttattacegtggaggtacttgggecatecateoccicagatacagaaagageaatggaca
gtggtactggatcggetgoatcaactictgygcagacctggy tabasac:ﬁcctcatCﬁccggaaggtcca

tggtacaacaagggaaacttcggtgataacaattgectactacgacaatygg a
Tagt s ag

;
) = Nalal ooyt oy
ataccatgtatg
-
3

a
gta § &
ggtcaaatotcaggtagitticaagaacactgatatic
a c

J g Jgadgad
aagatcaacgggototactatatcecctaaacygatage caugtggcagtcagacct;ga'thgaaqtpga
aatcaccctggggocctitatgagtictaaggtectegecgacaaagticacecegectatectotggtgygtaa

tcgoogeatcagggtagictcataaagacteccaatggtggetggtacticatgicattcacttggygec
nlels T T T

[SURES]
il

0
Ul

o}

ct

O
(o]
Q
ot Q@
ot
( £
( U] 3
0
(KO o ol on s on HR A 1)

a - 3 gtettcoccggttettygcac JIIg ggtttoccoccattcttygtea
agggtgctaatggeggatyggggatcatecttacccaacacttectggcacggatggtigigacaaagaatty
gacaaggactgataccticcgeggaacctecacttgetecgtectgegyagtiggaaccataateccggacgtc
aactocottcactgtcaacaacgygecctgactetecgeactygetageattacgaaggatatttaccaggega
ggaacacgetatetcaccgaactecatggtgatcatccaacaggaatagtgaagattgatttetectecgat
Jaagyacagy ! t gcgtttcgagaccaaagtgeatacateggtatticategagat
aacggasag 1o T tgaatatggatgagiggaacggaacaacaacagaca
tgggacaaa aaggaccaagat gotgagacttcaacttga
taccaaccca tacagtigggat gtcaagtatgaaacactyg
ggtcoccaac ttattgeottace tecgygcatecticaacttcg
CCcgagacaqy ttcacagotgo g

SEQ ID NO:S
Protein sequence of Fvd3k

mkvywlvawatsltpalaglighrrattfnnpiiysdfpdndvEigpdnyyyEsasnfhfspgapvlksk
dllinwdlighsiprinfgdgydlppgsryyrggtwasslryrksngguywigeinfwgtwyytasspegp
wynkgnfgdnneyydngiliddddtmyvvygsgevkvsglsgdgfsgvksgrvfhntdigrgdlegnrmy
kinglyyvilndspsgsgtwiwkskspwgpyeskvladkvippisggnsphagsliktpnggwyfmsftwa
yvpagrlpvlapitwgsdgfpilvkganggwgssyptlpgtdoviknwirtdifrgtsliapswewnhnpdy
nsftvnnglilrtasitkdiyagarntishrthgdhptgivkidfspmkdgdragisafrdgsayigihrd
ngkftiatkhomnmdewngtittdliggikatanvpsgritkiwlrligldinpagtgntifsyswdgvkyetl
gpnfklyngwaffiavrigifnfaetalggsikvesitaa
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SEQ 1D NO:7
Nucleotide sequence for Fv394, a GH38 family enzyme from Fusarium verticillivides

-+

caactotcegacctetccaaaaatcatggaccggegaaggeccttggticaggetiicatatacggetggec

atgecactacgcetaccectecaccactttggtgetggecteotgaccaccaacgticectgecacagecaaggeacaqg
- T

tgaca 3CJQaa“aachtbuavapcicbaiapcagatttpttfﬁtaactgecepcaqatzvaaciCQaac
cgcogegotogegeccaaateccatcactgggttgggecagaggtggot jaaggatacctcggecget
tcaactcaaccttatecaactategeaccacgegraagtataacgct

gactitatcttgttgectcatyga
segacaatggeaatiggactgag

)

tatgetggaaggtettgtgattyg

~
CCT \JL,O"_J

\_()

U

)

atggagittatictggaatcagetigtgtectgacttgaaggoctoatas
atgittitggaatgagectgatattgatatettttgggategeocegtgotegecagtticttgagtattacaa
tcgeorgaccaaactacticggtgagtectactactgatecatacgtattiacagtgagetgactggtega
attagaaaaacacticccaaaactettctcagtggeccagecatggeacaticteccatetgtecgaty
ataaatogcatacctggettcaatcagtagegggtaacaagacagtocctgatatittactectggecatca
gatiggogecitgggaacgtgagecggacageactatceococgactitaccacctigegygegeaatatgyge
gticcogs Q1agc:a4Ltq4cutcaaanqtaCQ(1guuuguuatvuocadaJLCCd‘ccaactccgtct

actacctctcetcaactagagegtcataaccttagaggteticecoorcaaactggggtageggatetgacet
cfa;cctaatqqt

goggatggoggogeagggttcaaactococegtticotay

>:) ¢

ccacaactggatgggecaacttgatttacagecactaccggtaccticggagg
gaatggragocttacaagtactatgeggecatggcagggeagagacitgtgaccaaageategteggact

tgaagtitgatgtettigecactaagcaaggecgtaagattaacgattatagocggcacgaggaccgttea
aguaafggahua catcaadatcageggtittggaagtagecagygacittectaagatggotacggtaaaggte
cggacttatoggttegactgggetgggecgaatggasaggtigacggooetgtigatitgggggagaaga
agtatacttattcggccaatacggtgagecagecectetacttaa

.1

SEQ ID NO:8
Protein sequence of Fv304

mhvatlitlvlaltinvaaggotatvdlsknhgpakalgsgt 1yﬁw1ingtsvﬁfq4mdf1vtdikfnsn
ggaqips]*w~rcqy@0yLumtnst snyrttrkynadfillphdlwgadggggsnspfpgdngnwte
el fwnglvsdlkahmmleglvidvwnepdidifwdrpwsgfleyynratkllcrktlipktlisgpamnahs
pllsddkwhtwlqsvagnktvpdlyswhqlgawerepdstlpdfttlraqygvp@kpldvneyaaxdeqn
pansvyylsqlqrbn?rciraﬁwgsgsdlhrwmgnliyuttgfsag yypngewgavkyvaamaggrlivt
kassdlkfdviatkggrkikiiagtrtvgakynikisglevaglpkmgivkvrtyridwagpngkvdgpv

3
dlgekkytysantvsspst

e
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SEQ ID NG9
Nucleotide sequence for Fvd34, a GH43 family enzyme from Fusarium verticiliivides

atgtggetgacctococcattgetgticgecagecacectect
acccocategtocaagacatctacaccgcagacecageaceca
cacaggocatgacaacgacggetetaccgacttcaacatyga
atggtcaactggcagecaccatggtgtecccatgagettaasa
gggctggtcaagtogiigeoccgaaacggaaagtittacttots g go
tggaa:ggc:attgqtgtcgqtgttagtaccaacatccttgggccc:acactgatgcc*Tiqgaaagcca
ttggtcgagaacaatgagatcgaccecaactgtctacategacactgatggocagygectatectectactgygg
gcaaccctggattgtactacgticaagcectcaaccaagacatgetictoctacagtyggtageatcaacaaagt
atcgetcacaacagetggattocggcagocgeocgaacaacgegeagogtectactactttocgaggaagyga
ccgtggctgtacaagegtggaaatcetectactacatgaetctacgeagecaactgetgttccgaggacatte
gctactcaactggacoccagogeocactggaccttggacttacegeggtigtegtigatgaacaaggegggtcyg
aagcttcaccaaccatoetgygcatecategactttgagaacaactegtacticttttaccacaatggegcet
cttgatggagotagoggttatacteggtctgtggetgtecgagagettcaagtatggtticggacgygtetyga
tccoceoocgagatocaagatgactacgecaaggeccagegeagetecaagto yaacccatatgtcaageagga
ggccgagactategectggtctgagyggtategagactgagygtectgecagegaaggtgygtectcaacgttget
ttecategacaatggtgactacatcaaggtcaagggagte JgCcagcaccggtgcaaagacgttca
gogocoocgtgttgetioccaacagcageggaggecaagattgaegettogactiggiageaagaceggtaagtt
ggttggtacctgeacggtaacgactacgggaaactggecagactitataagactgtggattgeocegtcagt
ggtgetactggtacgagogatetattettigbicttecacgggetetgggtetggeetetgitcaacttea
actggtggragtttagetaa

-

SEQ ID NO:10
Protein sequence of Fv43A

rmwltspllfastligltgvaladnpivgdiyvtadpapmeyngrvylftghdndgstdfmmtdwrlfssad
mvnwghhgepmslktfswansravaggvvarngkfyfyvpvenaktgomaigvgvstnilgpytdalgkp
lvenneidptvyidtdgagaylywgnpglyyvkingdmlsysgsinkvslttagfgsrpnnagrettfeag
pwlvkrgnlyymivaancesedirystgpsatgpwivegevvmnkagrsfinhpgiidfennsyffvhnga
ldggsgvtrsvavesfkygsdglipeikmt tgopaglks INPYVEQEARTIAWSEGIRTEVCSEGGLNVA
FLDNGDY TEVEGVDFGSTGARTEFSARVASNS SGOKIELRLGSKTGRLVGTCTVTTTOGNWOTYRTVDCEVS

GATGILSDLEEVETIGSGEGSLENENWWOR s
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SEQID NO: 11
Nucleotide sequence for Fv43B, a GH43 family enzyme from Fusarium verticillicides
t

atgcgocttotettggotattgtgececetictagegatgggaagtgeticitectgaaacgaagacgygatyg
tttogacatacaccaaceoctgtoctteccagygatggecactecgygatecategtgtatocagaaagatggect
ctttetetgogtecacttcaacaticatectectteccaggtettecegictatgectcaagggatetagte
aactggeogtotceatcagecatgtctggaaccgegagaaacagttgootggeattageiggaagacggead
gacagcaacagggaatgtatgcaccaaccattecgataccacaagggaacatactacgtecatetgegaata
cctogggcgtigogagatattattggtgtcatcticaagaccaccaatecgtigggacyagagtagetggagt
gacccotgttaccttcaagecaaatcacategaceecegatetgttotgggatgatgacggaaaggtttatt
gtgctacccatggeatecactotgcaggagattgatttggasaactggagagettagoecocggagettaatat
ctggaacggracaggaggtgtatggectgagyggteccccatatectacaagegecgacggttactactatete
atgattgocgagggtiggaactgocgaagaccacgctatecacaatogotegggoocgeaagatcaccggcee
cctatgaagoctacaataacaaccecaatettgaccaaccgegggacat gagtacttocagactgtcegg
tcacggtgatotgttecaagataccaagyggecaactggtggggte tgeotactegeatcacagcea
cagggagtitcacccatgggecgtgaagetgttttgttcaatggracatggaacaagggegaatyggececa
agttgcaaccagtacgaggtecgeatgectggaaacctecteccasagoegacgogaaacgitcecggaga
tgggecoticaacgectgacocagacaactacaacttgaagaagactaagaagatocectoctcactttgtyg
caccatagagtcoccaagagacggtgecttctetttgtecttecaagggietgracategtgectagtcgaa
acaacgttaceggtagigtgtitgecaggagatgagattgagetatcaggacagcgaggtetagetttcat
cggacgcegecaaactecacactotgticaaatatagtgttgatatogacticaageccaagtcecgatygat
caggaagotggaatcaccgtitittecgcacygcagttcgaccatatecgatocttggeattgtitogtettecta
caaaccaaggcagcaacaagaaatctaagettgecttecgattocogggecacaggagetcagaatgtice
tgcaccgaaggtagtaccggtioceccgatggctgggagaeagggogtaatcagictacatatcgaggcagoec
aacgcgacgeactacaacctiggagettegageccacagaggeaagactoticgacategegacagcecatecad
caagtotigtgagtggaggeacgggttecattigttggtagtttgeitggacettatgetacctgecaacyyg
caaaggatcigoagtggaatgtoccaagyggaggtgatgtctatgty atggacttataagcccegty
gcacaagagattgatcatggtgttttitgtgaaatcagaattgtag

SEQ ID NO:12
Protein sequence of Fv4d3B

mrfswllcpllamgsalpetktdvstytnpvlpgwhsdpscigkdglflevistiisfpglpryasrdly
nwrlishvwnrekglpgiswktaggggomyaptivyhkgtyyvicevlgvgdiigvifkttnpwdessws
dpvitfkpnhidpdifwdddgkvycathgitlgeidletgelspelnivngtggvwpegphivkrdgyyyl
miasggtaedhaitiararkitgpyveavnnnpiltnrgtsevigtvghgdlfgdtkgnwwglclatrita
ggvspmgreavifngbtwnkgewpklgpvrgrmpgnllpkptrnvpgdgpfnadpdnynikktkkipphiv
hhrvprdgafsls ;AU‘F* osrnnvtgsvipgdeielsggrglafigrrgthtifkysvdidfkpksdd
gqeagitvirtgfc 'L_DLTbQSﬂkkgklaIrIIQ,gaq;ip spkvvovodgwekgvizslihieaa
natkynl abskruﬂf sivsggtgsivgsllgpvatengkgsgvecpkggdvyv

togwtykpvageid
FIG. 131
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13
Nucleotide sequence for PaS14A, a GHS1 family enzyme from Podospora ansering

SEQ D NO

ttgt

tgat

at

gtogad
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SEQ D NG:14
Protein sequence of Pad1A

mihlkpalaallaist \ttdlﬂyglﬂlqd1r1-"d"ﬁ“vao¢isprafi;sekfp
srid1»spvogab_biqziakr= salpysvnvanpkegkgkagkdtk i

kkvglilanagfwgndvkrgkytg

b

sfhvtgevkgdfevslir ge P jukkgkwt‘kq =lvpfkdapnsnntivvowdaegakd
gsldinlislf pp*ffqr\rq ridiagtmvelkptflripggnmlegntldtwwkwyetigplhkdrpgn
akvweyquLgLg;vgjmewauaanQpivgvfaglaldgbLvpesemﬂw deiefitgdakttk
wgavraklghpkpwkvkwveignedwlagrpagfesyinyripmmmkafnekypdikiiaspsifdnmti
pagaagdhhpylipdefverfakfdniskdnvtligeaasthpnggiavegdlmplpwwggsvaeaifli
sterngdkiigatyapglrsldrwgwsmtwrghaadpalttrstswyvwrilahhiiretipvdapagkp
nfdplfyvagksesgtgifkaavynstesipvslkfdglnegavanltvltgpedpygyndpftginvvk
skttfikagkggkftftipgisvavietadavkggkgkgkakgkan

14

viggal

SEQ ID NO:S
Nucleotide sequence for Gz43A4A, a GH43 family enzyme from Gibberella zeae

a":tgttattcccactcctctctttcgttqgtcaa
gtagatggactgcecggatceccticggetcatgtctitiaacy
ctgga thaqaatqatpctqutgqbo:.:ag

nt gatc
tcecocotggoootetoegac
ccoctgocaaagacaaggat gat
qtcbb Cgacasagay T ca cauftfcagcutpquccccvx G
a '1"atghghthgt atc atngtqgccagcttpa:c"abggc

135,

( )
[61)
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SEQ D NG:18
Protein sequence of Gz43A

mkskllfpllsfvggslatnddeplitsrwtadpsahvindtiwlypshdidagfaendpdgggyamrdyh
vysidkivgslpvdhgtalsvedvpwasrgmwapdaahkngkyylvipakdkddifrigvavspipggpf
vpdkswiphtfsidpasfvddddraylawgginggglgrwagdknkynesgtepgngtaal spgilakiskd
mhtlaekprdmlildpkigkpllsededrrifegpwibkrnkiyvltystgtthylevatskipygpyty
ggrilepvdgwtthssivkygggwwlivhdaktsgkdylrgrkakkiwydskgkiltkkp

15

SEQ ID NO:17
Nuclsotide sequence for Fo434, a GH43 family enzyme from Fusarium oxysporum

ctocaagtitetgtettcagecattgetgttctoteotgaccaccaaatgoget
ttoctoocctgatcaccgacctetggtecgecagatecoctegoctcatgtt
Y tcacgacatcgaagecaatgtitgtcaacgo aoubucthatacgccatg
accatacctactecatgaagagecatctatggtaaagatoocs ot.cgaccacggegtegete
togatgacgt +c:c*QUQdeandqbaamtngqgctcﬁ*ﬂaﬁ“ﬁaucthkJagaacggcaa
' tgtctceccaacaaqg
tcgatectgetagetacyg
cagetocaagoctggeagga
T adbuautcoquattqqaqaha:QQC"QPf gcaccaatgeectatcetect
,cockuau\,aqovaqouabaiqbapaaqatpupcq 384CaCCCCgras tcotbdrtcthcc.
Jagacagocaageectettcaggetgaggacaa LAanganub%' coctiggatccacaa
QPQﬁvukLAu\bt —actacctecatgtactcecaccggtgatacoea By C tacgctacttccaag
aacatctacoggtcettatacctaccggggcaaga LLLLLgat”nﬁﬂt“'“fﬁ'ﬁ ggactactcatggaa
gtatigitc Cataagggacagtggtggettttoctttgetgatge ' tggtaaggattacct
tcgacagotgaaggegaggaagatctggtatgacaagaacggeaagate tcaccgtecttag

gogcaagacacta
cgaaggcaaget

SEQ D NO:18
Protein sequence of FodlA

mylkflassallfisl
rdyvhtysmksiygkdpvvdhgval

tskcaagdtndipplitdliwsadpsahviegklwvypshdieanvvngtggagyam
svddvpwakgoqnwapdaahkngkyylyfpakdkdeifrigvavsnk
psgpfkadkswipgtysidpasyvdtdneaylivggivwggglgawgdkknfneswigdkaapngtnalsp
glaklskdmhkitetprdivilapetgkplgaednkrrffegpwibkrgklyylmystgdthflvyatsk

niygpyvbtyvrgkildpvdgwithgsivevkgguwlifadahtsghkdylirgvkarkiwydkngkiiihrp
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SEQID NG:13
Nucleotide sequence for Af43A, a GH43 family enzyme from Aspergifius fumigatus

atggragetecaagititatectacceccacaggtatecaategtataccaatoctetettocotggitgge
acteogateccagetgtgectacgtagegygagcaagacaccttit tt
cttecocggicttectotttatgcaagecgagatetgcagaa T
cggococageoagatcoctgatettegegtcacggatggacag
getatcatgagggecagttetacttgategtttegtaccetygy
ctegtotgatoogtacgacgatgecgegtyggagegateoget
gatatctictgggatcacgacgggacyggtectatgtcacgtec
cactogatcetgaagacgggggegattggceccggttgactace
cgagggcoecgeacattitacaagagagacyggatactactacct
ggccactoggagaccatggegegatetagaacceggacaggts
tctigtogaacaagggcaccteggagtacttecagactgtgyg
cggraactggtgggecgtggegttgagecaccecgatcagggec
gagacggtgotogeoeocgecgettgggagaaggagtgagtgga:

tgcaggggoecocgtticoaccacoa aafaagbgagttccthcl

ceaagiggatt q cgaagataccggcgcactt J g aagacaqg
gatttt Q g Lacccqaataptpttcjqctcacaccctccttttacaa tcaccyg
gaactg a
gtacactc

cagcagcayg ;

tocogegtggaaqgageeygeyy

gtgtggacagaccatcocgyc

gctoggeacoetgracay:

ggtttactggctcgottgtt

cagcagatggagatacgaa‘

SEQ ID NO:20
Protein sequence of Af43A

maapslsyvptglgsytnplfpgwhsdpscayvasgdtffovistfiafpgliplyvasrdlignwklasnifn
rpsgipdlrvidgggsgivaptlicvheggfylivsylgpagtkgllftssdpyddaawsdplefavhgidp
difwdhdgtvyvisaedgmikgvitldlktgaigpvdylwngtggvwpegphivkrdgyyyimiaeggtel
ghsetmarsritrtgpwepyphnpllsnkgtseyfateghadlfgdgngnwwavalstrsgpavwknypmgr
etvlapaawvekgewpvi UDWJqwmaqbfb@bnkfvprqeggwikq(i<w\
ditvsprghpntlrity ’¢tqtaufku00qlsldm kgtdtlfvytvdvefdpkvadeeagvtvilt
ggghidlgivllgttec rvegrgnyegplpeatvpvpkeweggtirlieigavsdteyvfaaap

arhpagrgiisransliivsgdtgritgslivgvyatsnggagstpavisrwryegrggmidfgrvvpsy

FiG. 17

lfrpgskipahfgywrypkte
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SEQ D NO:21
Nucleotide sequence for PIB14A, a GH51 family enzyme from
Penicillium funiculosum

at

ggcattegatecttggttgtgttgggettatiglietgicgggeatgecatcactatca
ggtetgatgttcecgaggtaatecttet
cttataccacatataaaagttgegtecatttctaagacaagtcaaggacataaatcacggegatgatggcy
Tltegaaaccgageatttccaagytageaccgictatecageaaacctegatygg
gagcaatcectagegettcagaattttgacaaaccotctatecaccetecatgect
agetctotcecaacgtegecaaggggtecaacaatyggaageateggitiegraaatgaaggetggtggygga
tagaaglcaagecgeaaagatacgegggetecattetacgtocag ratcaaggagattcgacat
cteotetie :,udqdchdvdveaqaaqtcttcgcaacggcaa iggtectecgggeaaacacgaqg
tLcaatacaagtacgagttggtgeccaaa

1QdCLvdddugfaiQ*tdddttttqq tttagttegatgletggeaatigticttacgagaaac
tgaaagacggatccttgaacttcaactttgatcagocts rcecaacttacaacaategy
ectaagaatcgacctggttgaagetatggetygaact aagc*tt:qaaaatcaa
acgaagactaatgtgaaaactltagaaatttotyged cggtagegatgtggaa
aagetecttactoggtataagtggaatgaaacggtaggag tcaaggacoeogttatagtagge
C agaagcaatggaattggettgatitgagtacatgaattggtgtgatgacat
tgagecgaglc 1'1'dttcbditpdchr caaatecagtgtictaatcatacacatecagtet
t*tqbdchJbatatpqah
gacaccctcaaccaa gad thgt@cgtctc
’qq””*d*CCQudQCc‘t‘.é rgattaactacgtegagattc acgggggact
agaaacatacategectaccggtttcaggeatattacgacgectataacagetaaatateeccatatgacyg
‘Lgcctggteccggegycegetgeaagegattaceatcaatatttectacte
slon; yttcaactactttgateagatgecagtecactaatagaacactgaacggtat
gaaaacc tagatatgcttttaatggtattaaccat staggagagattgeaacegt
ttatccaaataatcctagtaaticggtggectggggaageceatbococtiic cettggtggattggy
tecgttgeagaagetgtittecctaattggtgaagagagygaattcgeragagataateggtgetagetacy
tacggaattctactiticgagattttaacattggataagaaggactaaccicaatacaggetecaatgtt
cagaaatatcascaatitggcagtggtetecaacacteategetitigacgetgactegtegegtacaagt
cgticaacaaget aaggtatgctaattttcct aaacccgcagatgtgaget

aactitccgaagettetetegacaaacaaaatecacgeagaatta

acgtgteccasagtggeggeaataagaccagtectttgeaats

.4

f\

,-v

aggcagcatcagacaccaataacactetgacca

o)

—

:gccg;at cctttcgaacgaagtygatateggaaaacga
ctgatgggtgccccagatacgecatale

gadacgaagacada

gtcatggaatctttgacgga

cltygatgg

ggcatgtgat

rccacgacttggagtggeggtgaca

o)

aggategaacatattcaaggeegetgttta

I

taggtccatitatactgggtagetggacygaaacgacaats
racctcagacgteectgtecacegttecaatitgeaggatgecaacgeaaagagegeaaatttgace

tecgaacgeatcgaactacecltyggggaoeaegaag jagactgagatcec

PR L v

agtetgtcecactgeaaatgetcatggagecatttgagttcagtectececgaacctaagtgtggetgttetcaa

3

i

18.
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SEQ ID NO:22
Protein sequence of PIS1A

mgkmwhsilvvlglilsvghaitinvsgsggnktsplgyglmfedinhgad
anldgydsvngailalgnitnplispsmpssinvakgsnngsigfanegwwgi
gdfdislgskltgevfatakvrssgkhedwvgvkyelvpkkaasntnntlid
Lipptynnrpnglridiveamaelegkfirfpggsdvegvgapywykwnetvgdlikdrysrpsawbyees
ngiglieymnweddmglepilavwdghylsnevisendlgpyiddrlnglefimgapdtpygswrasligy
pkpwitinyveignedniyggletyviayrigayy ddlf%kvpﬂmivmﬁblbquQDdddJQUVUQVQLDOQ
fvsgfnyfdgmpvitnrtingeliatvypnnosnsvawgspiplypwwigsvasaviligeernspkiigas
vapmfrninawgwsptliafdadssrisrstawhvikllstnkitgnlpttwsggdigplywragrndnt
gsnifkaavynstsdvpvivgfagenaksanltilssddpnasnypggpevekteigsvianahgafefs

lpnlsvavlikte
18I

gglyaelvrnrafggstvyp

evkpgryagsfyvggdyg

tfdskglkdgsinfnlis

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

atggtittetttcectectacctgetgetggegtgeteocgecattggagetetggetgococecogtiacgaaccay
egaccacctcgticaatgagactgetectte tgagttcgctquocococcjgcaccccaagctccaccgg
ctggaacaacggctactactactectiictggactgatggcggogge J accaat gc

gt,vc::Vbac:ccgvcaact gaggaacgtgggcaactttgte

acggag . gcggcaatggcetacctggetgtet
tgagtactacgttgttgagtegtatggtacatacaacceccggeageg g stels e
aacaccgacggtggecacttacaacatctacacggeccgttegetacaatgetoeoccticcatcgaaggeacca
agaccttcacccagtactggtcetgtgcegecaccteccaagegtacecggeggeactygtecaccatggecaaccea
cttcaacgectggageagactgggcatgaacctgggaactcacaactaccagattgtiegecactgagggt
taccagagrageggatectgetteccatcactygtetactag

SEQ ID NO:24
Protsin sequence of AfuXyn2

mvsfsylllacsaigalaapvepettsfnetalhefaeragtpssigwnngyyysfwtdgagdvivinga
ggsysvnwxnvgnfvggkgwnpgsartinyggsfnpsgngylavygwttnplieyyvvesygtynpgsgg
tfrgtuntdggtyniyvtavrynapsiegthtftgywsvriskriggtvinmanhfnawsrlgmnlgthnyg
ivategvgssgsasitvy
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SEQ 1D NGO:25
Nucleotide sequence for AfuXynS, a GH11 family enzyme from Aspergilius fumigatus

h“atttcctCQth cgagtgaca
cggaac gctactacta
cggrgeeg -4 agtgtgacy
slatels ggtggtgactttacctgtgggaagy: &b.gtaggpaa
cgcocgag gaagaggacgcaaagaaagcactaasa
cagcttcaatcocttcoccggaaatgettacctgteccgtgtatgl
tacatc atggcagttacaatectggectegygy
atggatccacetacgacatectatgagcaccaacaggtcaac A C
caaccaatactggtcocatoogecaaaacaagegatoccagogyg Gogaa ct
geetgggeotagtetggggatgaacctgggtacccataactatecagatigiticcactgagggatatgaga
gecagoggtacctcgaccatecactgtetegtetggtggttecttetictggtggaagiggtiggeagetegte
o ggcagceteccctactggtggctecggeagt gtotictt Latggttgtge
tgactgtgatagtgctcectge gt gc
ttocgggecacttgecaggtttega
aagtga

SEQ D NO:26
Protein sequence of AfuXyns

MISISSLSEFGLAATAGAYALPSDKSVSLAEROT ITTSOTGTNNGY Y Y SFRTNGAGSVQYTNGAGGEYSVT
HANONGGDFTCGKGHNPGSDHD ITFSGS FPNPSGNAY LIVYGHTTNPLVEY Y ILENYGSYNPGSGMTHEGT
VI SDGSTYDIYEHOQVNOPS IVGTATFNQYWS IRONKERSSGTVTTANHFKAWASLGMNLGTHNYQIVSTE
GYESSGTSTITVS&GCS&SCSJGQSCSTJbSJSUP-uuouopoALWGQCGGIGWSGPTCCSSGTCQVSNS

FIG. 208
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SEQID NG:27
Nucleotide sequence for Fv43D, GH43 family enzyme from Fusarium verticillioides

atgatatCCCtCtLCLgathpvqanLquqtctJLJQMLCCCCCquLC&Lgt

ctggotitaccoatctcacgacatcgaagecaatgtoglicaacgycaccgyagya Lcagtacgecatyg

agagattatcacacctattce \a*qaaanCQLptatqgauauvuvucpotvdL:qqc:afouchpQVLp
T

atgecagetcaagtttoctgtettcageattgttgetgtectttgacocggecaatigegetgegeaagacacta
[ cuauqqcaadci

>

‘O
@]
O
3
,..
IS

7Y
tgtcagtcocgatgatgteccatgggecaagecagecaaatgtgggetoctcacgeagettacaagaacggeaa
atattatctctacticcococgecaaggataaagatgagatettecagaatitggagtigetgicteccaacaaqg
cccagrogtoctitcaagoocgacaagagetggateoccoggtactiacaagt tceectgetagetatyg
tcgacactaatggegaggeatacctecatectggggeggtatetegogegagocagettcaggectggecagga
tcac aaoacc:t;qa gagtcecgtggeteggegacaaagetgcticocaacggeaccaacgecctatetect
cagatcgcecaacctaageaaggacatgecacaagatcaccgagacaceoogegatetegtecatectggece
ttcaagcagaggacaataagegacgatititegaggggecctgggttcacaa
. ctacctcecatgtactctaccggcegacacgecacttectcgictacgogactttecaaqg
1tv;ucgctccttafa:cfaiCQqquaaqaLLch_Mucctctvmabqutqgactacqcatqqaa
L;:tottma'vacaagqga;agtggtggttgttctt"gcggauoc0uauacL ygaaaggattatet
gagacaggttaaggcgaggaagatctggtatgacaaggatggeaag 'CJ,praaqaiL
tag

b]

laF-Teoiatal
- unv u‘.\;uv"_; \Ju.ak_} CCCl

2ge

('7

f‘.

l_()

TO LR
=LORM)

u‘;‘fﬂ)\u
{1
A

SEQ ID NO:28
Protein sequence of Fv43D

mglkflssalllsitgnecaagdtndipplitdiwsadpsahviecklwvypshdieanvvngtggagyan
rdyhtysmktiygkdpvidhovalsvddvpwakggnwapdaavkngkyyvlyfpakdkdeifrigvavsnk
psgpfkadkswipgtysidpasyvdingeaylivggivggglgawgdhktfneswigdkaapngtnalsp
gilaklskdmhkitetprdivilapetgkplgaednkrrffegpwrhkrgklyylmystgdthflvyatsk
niygpytyggklldpvrdgwithgsivevkgawwlffadahtsgkdylrgvkarkiwydkdgkiliitrpki
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SEQ ID NO:29
Nucleotide sequence for Pi43B, GH43 family enzyme from Peniciflium funiculosum

. ctatcgocgaacegtttt
:vbvqachbaqtptuutuququvuvCCQOuvua —actatgcecattcggtac
gogcaggttgettcttcaccagact atacctggactttgetticecgge
cocteccgggaccatttecgtecatgggtagettegtotocac tgggcgecagatgttt
tggtt gbabvtgv'+aﬁouadtdabaqtiLtaqgagtc 3 tattgacaaaattataa
taggoo: 8 pu\va+qiaptiLicquutctgptﬁﬁo igtoactcegggeaaacactgegtty
gtgcay C caccggaaggaccttacaccoeggtegatagegetgttgectgtcecattaga
cCaggga :bat\ua+_vb4aiqqaiLiaitqupupc_“ ofolK ~atacgttgtatacaaaatt
tetagacggtgatggaaccacacatoctacecooocatos tcaacaaatggaggcaqg
acggaacaacccocaaceggeageccaateccaactecattgacecatocegacctcgacggacetittgatega
ggctcoctagtitoctoctetecaatggaatctactacctcagtitcteticecaactactacaacactaat
tactacgac avvbbngcgcctqthprgicquita(igqtbvubuMavbuaqbqa+ tgogecttatyg
caccotigt tactggaaccgagactagcaatgacggegratitgagog ctggtggtgecgattt
\aquaua+o+LqLiCpaquMaMLchau oF *cqu gqgacgcgec
caattactgaggccagcecgatgtggttacattgcagtag

22

AaCOY au ccaac

SEQ D NG:30
Protein sequence of PI43B

msrsilpyvasviallggaiagepflvinsdfpdpslistssgyvafgttgngvnagvasspdintwtlilisg
tdalpgpfpswrasspgiwapdvivkadgtyvmyfsasaasdsgkhovgaatatspegpytpvdsavacep
ldgggaidangfidtdgtiyvvvykidgnslidgdgtthptpinligameadgtiptgspiglidrsdldgpl
isapslllisngiyylisfssnyyntnyydtsyayassitgpwthkgsapyvapllvigtetsndgalsapgga
dfsvdgtkmlfhanlinggdisggralfaasiteasdvvtlyg
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SEQ ID NO:31
Nucleotide sequence of Fv51A, a GH51 family enzyme from Fusarium verficillicides

atggttcgct:Jaqr*“aa;cctagbgqufgbgqpttqpttc*r
aacgctactagcecggtcaccaatatygag:

ccaacatcaagg
ggtattgacac

U

s
O
te]
Q
c
o
OS]
@)
[61)
o
i
]
LJJ
5
+ GO

a
accactggey tgatbgggatg taacttggagctaggatate gtggcatctac
getgagotocatecgeaateogtgettteccagtacagcaagas ‘.;.fg'i', tatctggctggagac
ccatcaacgatgctaagetotocctecaacegtctegacactect i cogtttecat
geacgltgaagooctggaaagggcaaggcecaaggagattggtitectcaacgagggitactggggaatggat
gtcaagaagraaaagtacactggetettitetgggttaagggegettacaaggyccactttacagettctt
tgcgatctaacettaccgacgatgtectttggcagegticaaggticaagiooaaggacaacaagaageagty
ggttgagcatgagtttgtgetitactectaacaagaatgceccocctaacagoaacaacacttttgetatecace
acgat aggtgagta: aaaactgggacgtgatgtatactgacaatttgtagggcgctgaty

L,
W
@]
W
[ ]
[ e

caaaac g
Jag cotecattagettgttecctoccacctacaagggeocgraagaacggtettecygag
jofe yaggototogaaggtctccacccecgtaaggtttaccgteteacgtigtategtgaacagte
getgacttgtagaaaagagectgetygegettecceggtggtaacatgoicgagggcaacaccaacaagac
ctggtgggactggaaggatacccteggacctetececgcaacc gagggtgtctggaactac
cagcagacccatggtettggaatettggagtacctecay Lgaaccttgaaatcagta
ggttctatagaatticagtgacggttatgtgecatgctaacag ggtgtctacgcetggect
cteocotogacggotoogcacocecaaggacecaactcCag gacgcgeotogacgagatc
' ccgtecacttcaaagtggggaaaga tcgygcocaccccaagcectt
tgaagtcggaaacgaggactgget of cactggectggaactcetta
ceccatgttectecgaggetatcecaagaaagetcacoocgatetcacegteatetce
accoegttggtaagaaggatgctygy jctcctggaateggtyg
goctgatgttettgttgaggag acaataagtatgyg
tc gcttctacccaccccaacggtggaact ggagtggtaaccttatgect
ta gtgttggcgaggccgtegetetetge Tgagegeaacgecgategta
ttc tectatectcaagaacgagaacegitggeagtgggetatecaccatygateca
at atgaccacccegetecaccagetggtatgtetggtcactotiacgecagygcecac
cce ccaccaccgccgacttegaccecectctactacgtiegetggtaagaacgagyg
acaagggaactcettatetyggaagggtygectgegtataacaccaccaag ctgacgttcoccogtgtcetet
toott 7 goecocggtgcetcaagetgagettactetioctgaccaacaagyagaagygatect
ttacg cacaagyggce acaatgttqttgctaﬁfﬁ gaagactgtictcaaggccgatg

1_Q [mite]

azagy gaccctcaagaagggaaa
gcctta
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SEQ ID NO:32
Protein sequence of FviiA

P

vrfssilaaaacfvavesvnikvdskggnat sqn{ygzlhedinnsngg'

slsowrpipdaKLs?nrldtDls alpvemnvkpgkgkakelgflnegyw

qh_bagl1<1l duvfps 7k rskankkquehefvltprkr3pL51ttt Y d

! j nmle gltlk**wdw<dtl glrnrucf
fe]

rf cmi lﬁdlkkddelbVlQSO:Slvagkkdagfdlpapg
igdyhpyldpdvlveefhlf_nnqy_;i1gevasthpnggtgwsgnlmpypwwisgvgeavalcgyaxna
dripgtfyapilknenrvgwalitmigfaadsamtirstswyvwslfaghprthtipttadidplyyvagk
nedkgtlivkgaaynttkgadvpvslsfkgvkpgagaseltllinkekdpfaindphkgnnvvdtkkivlik
adgkgafnfklpnlisvavietikkgkpyss

Z.‘??

SEQ ID NO:41
Nucleotide sequence for Xyn3, a GH10 xylanase from Trichoderma reesei

atgasagceaaacgtecatcttgtgectectyggececectggtegecgeteteoocacogaaaceatecace
tegaccccgagetegeogetotocygcygceaacetecaccgagegaacagecgacoctotyggugaccygccaage
ctcotecasageategaccageteatcaagagaaaaggecaagetectactitggeacogocacogacegoeygyge
ctecotecaacggygaaaagaacgeggecatcatecaggcagaceteggecaggtgacgocggagaacagea
tgaagiggcagtegetcgagaacaaccaaggecagetgaactggggagacygecgactatetegteaactt
tgcecageaaascgygcaagtegatacygcyggecacactetgatetggeactegeagetyectgeygtyggygty
aacaatatcaacaacgcyggatactetgegygcaagteatecegeaceeatgtetotactgtguttgggoegyt
acaagggcaagattogtgettgyggtgagttttgaacaccacatgececttttettagtecgetectecte
rtettggascttictcacagttatagecgtatacaacattegacaggagatitagyatgacaactactgac
tgactigtgtgtgtgatgygcgataggacygtyggtcaatgaaateticaacgaggatggaacgetygcgetct
te aggetoctegyegaggagtttgtetegattgectttegtgetygctegagatgoetgace
cttctgcccgtctttbcatCdaﬁgdpfAﬁAdtctcjaccgcjc”aactatggcaaubkb acgggttgaa
gactt tggatctetecaaggagtteccattgacggtatiggtgagecacgacecctaaat
qtcccccgttagagtctct;tctaqaqbwadqgc tgaagecatitcagggactgacacgagagecttote
tacaggaagecagteccatetcageyggegygeggagyetetggtacgetgggtgegetecageagetyggea
acgutacecgteaccgagetggecattacegagetggacattcagogageacegacgacggattacacce

aagtigticaageatgectgagegtetecaagtycgteggecatecacegtgtggggeatcagtgacaaggt

aagtigettecectgtectgtgettatcaactgtaageagcaacaactgatgetgtctgtetttacctagy
actegtggogtgecageaccaacectettetgtttgacgecaaacttcaaccecaageeggeatataacag

g
5
cattgtitggeatcttacaatag

=

24

SEQ 1D NO:42
Protein sequence for Xynd

mkanvilellaplvaaiptetihldpelaalranltertadlwdrgasgsidglikrkgklyfgtatdryg
llgreknaaligadiggvipensmkwgslennggglnwgdadylvnfagongksivghtlivhsglpawy
nuninnadtlrvgeirthvstvvgrykgkirawdvvneifnedgticssvisrlligeefvsiafraardadp
sarlvindynldranygkvnglktyvskwisggepidgigsgshlsggggsgtligalggliatvpvtelai
teldiggapttdytgvvgaclsvskovgitvwglisdkdswrastnpllidanfnpkpaynsivgilg
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SEQ 1D NQ43
Protein sequence of Xyn2, a3 GH11 family xyianase from Trichoderma ressei

mvsftsllaasppsrascrpaaevesvavekrgtigpgtgynagyfyvsywndghggvivtngpgggfsvn
wsnsgnfvggkgwapgtknkvinfsgsynpngnsylsvygwsrnplieyyvivenfgtynpstgatklgev
tedgsvydivrigrvngpsiigtatfygywsvrrnhrssgsvntanhfnavagggltigtmdygivaveg

yEssgsasitvs
. 25,

SEQ ID NO:162
Nucleotide sequence of Xyn2 from Trichoderma reesei

ATGGTCTCCTTCACCTCCCTCCTCCCCGLCLTCGUCLCCATOTCOGEGLCGTCTTIGGCCGCTCCCECLGLCE
AGGTCGAATCCGTGLCTGTGLAGAAGCGCCAGACGATTCAGUCCGGCACGGGUTACAACAACGGLTACTY
CTACTCGTACTGGAACGATGCCCACGLCGGCGTGACGTACACCAATGETCCCGGCGGECAGTTCTCCGTC
AACTGGTCCAACTCGGGCAACTTTGTCGGUGLCAAGGLATGLCAGCUCCGLGACCAAGAACAAGTAAGALCTY
ACCTACTCTTACCCCCTTTGACCAACACAGCACAACACAATACAACACATGTGACTACCAATCATGGAAT
CGGATCTAACAGCTGTGTTTTAAAAAARAGGGTCATCAACTTCTCGGGAAGCTACAACCCCAACGGCAAC
AGCTACCTCTCCGTGTACGGCTGGTCCCGCAACCCCCTCATCGAGTACTACATCGTCGAGAACTTTGGCA

A Valahiilalalak Yalalalab Valalabilalnb Valar . Var Sl
i i A
CACCTCCGACGGCAGCGTCTACGACATTTA

£N N N

TR TR £ T R N PN R R N ETI N O £ T
CCTACAACCCGTCCACGGGCGCCACCAAGCTEGLCGAGET
S TR T T N T R R N R e T R T (N R T 7 T £ £ T £ T T R £ A T T e T S 8 o 7 s
CCGCACGCAGCOGCGYCAACCAGCCGTCCATCATCLGGCACCEGCCACCTTTTACCAGTACTGGTCCGETCLG
e Talar el ValalalalialahYalalalalehtialal st ilar B Var Valalalalar S Naler Vet lar S Valalalalivalalalatilal Valar W ¥ alalataiilar
CGCAACCACCGCTCGAGCGGCTCCGTCAACACGLCGAACCA TCAACGCGTEGGECTCAGCAAGGCCTEA

Y T R T PN R PTIITL R, (N R e T PR N (T R e e TR, (NI T Ty £ T N TT o e TR YT N T 8 o By TR O R, £
CGCTCOGHRACGATGGATTACCAGAT TGTYTGCCETGGAGGETTACTTTAGCTCYGGCTCTGCYTCCATCAC

e e 25

- -
TCAGCTAA

SEQ D NG:44
Protein sequence of Bxd1, a GH3 family f-xylosidase from Trichoderma reesei

mvnnaallaglsallotalagnngtyanysaggapdlypetlatltlsipdeehgpliknnivedssagyv
eragqalislfitleelilintansgpgvprlglipnygvwnsalhgldranfatkgggfevatsfompiltta
alnrtlihgiadiistgarafsnsgrygldvyapnvngfrsplwgrggetpgedatflssaytyeyitgl
gggvdpaehlkvaatvkhfagydienwnngsrlgfdaiitggdliseyvipgflaaaryaksrsimcaynsvy
ngvpscansfflgtllireswgfpewgyvssdedavynvinphdyvasngssaaasslragtdidoggtypw
hlnesfvagevsrgeiersvirivanlvrigyfdkkngyrslgwkdvvktdawnisyeaavegiviiknd
gtlplskkvrsialigpwanattgmggnyyvgpapylispleaakkagvhvnfelgteiagnstigfakal
aaakksdaiiylggidntiegegadrtdiawpgngldlikglsevgkplevvignggggvdsssiksnkkv
nslvwggypgusggvalfdilsgkrapagrlvitgvpasyvhgfpgndmnlrpdgksnpggtyivwytgkp
vyefgsglivicfketiashpksikintssilisaphpgytysegipvitfeaniknsgktespytanifv
rtsnagpapypnkwivgfdriadikpghsskizsipipvesalarvdshgnrivypgkyelialintdesvklie

- ) R AP
felvgeevtienwpleeggikdatpda
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SEQ 1D NO:163

Nucieotide sequence of Bxit from 7. reesei
M:gCtOuapaacgcaqctCLucuchbgbeLQLLJQPLCLCCLOCCPaCQF

cgcoctggegecagaacaate

p
aaacatacgccaactactcectgetcagggecagectgatetotacoecocgagacacttgecacgetecacact

ctegticeoegactgegaacatggeccectcaagaacaatotac . C
gagecagcorcaggaecectecatetegetettecacecctegaggagotecaticicaacace baabaptpqqu.
ccggcotocctegectgggtottccgaactaccaagtctggaatgaggctctgecacggetitggacegeyge
caacttogocaccaagggegoecagttegaatgggegacctegtiteocccatooecatectecactacggeyg
geoctcaaccegeacattgatecaccagattgecgacatecateticoacoccaagetcgageaticagecaaca
tegacgtetatgegecaaacgtecaatggeticegaagoecectetggggeegtygy
gaagacgectttttectecageteocgectatacitacgagtacatcacgggeate
sotggegtocgacectgageacctecaaggttgecgecacggtgaagracttigecggatacgaccteyg
ctggaacaaccagtecegteteggtttcgacgccatecataacticageaggacetectecgaatacta
Luubccccagvbccth:tgcqccccqttatqcaaaqtcacgcagcutgat tgcgeatacaactecgte

0
aacggcgtgceccagetgtgecaacagettettectgeay: Lgogogagagetggggetteceeg

aatgycgcatacgtotogtecgattgegatgeecgtctacaacgttttcaaccetecatgactacgecagecaa
cragcetcactgcgageoggcacogatatcgactoocggtcagacttacecegtgyg

cacctcaacgag Ltotggeccggecgaagtctococgogy gatcgagceggtecgtcaccegtetgt
tggaaggatgt

acgccaacctogtecgtetecggatacttcgacaagaagaaccay
ctcaagaacgat

cgtroaagactgatgectggaacatctegtacgaggctgetgtte

ggcactoctocectctgtccaagaaggtgegecageattgettectygateggacratgggocaatgocacaacee

aaatccaaggcaactactatggeectgeccecatacctecatecagecctectegaagetgetaagaaggecygyg

cltatcacgtcasacttigaactcggcacagagatcgocggeaacageaccactggettig \CdaqqudLi

getgocococcaagaagteggatgecatecatetaccteggtggaattgacaacaccatiigaacaggagggeyg
.

gactoe

L

bl

C)

IR lalatenn
gecggocguLacggr

CCaguadgacgelegd

e

B
oy

4

L g e e
{ RS
*ku‘v\ L

el el N ~ N
ccagtegicagoocgoecy
-
)

OO T e o
taccoctogotagy

S

4=
¥
[

4

f'Q“apngCCT

uO

q:ttQUCpcqgiaaLLMQPquMLc:LaL¢LaUv;qctcagcgaggtcggcaa
accoctigteogtectgcaaatgggeggtggtcaggtagactecatectegetecaagagecaacaagaaggte
aactococctogtetgyggygeggatatecccggecagtegggaggectigeoeteticgacattctctetggea
agegtgotoectgooggecgactggteaccactecagtaceceggotgagtatgtitcaccaateccccagaa

at

o

e
A

{1

A usr: Talelater-Relntor
LL'«__] ’\/\J‘_’a\,’ ACygd
.
L=

tgacatgaacctcocgaccecgatggaaagtcaaaccotggacagacttacatetggtacaccggeaaacec

gtctacgacttitggecagtggtectcttctacaccaccticaa
cte

ol gactclcgocageecacoccaagagec

catcgatectetetgetecteaccocgoatacactitacagegageagatteeegt
cttcacctitcgaggecaacatcaagaactegggcaagacggagtococcatatacggecatgetgttttgtt
cgcacaacgcaacgctggeccageccegtaceecgaacaagtggetegtoggaticgacecgacttgecgaca
Lcaagroatac 1 sgctcageateccratecctgtecactecticicgeecegtgtitgatttctea
cggaaaccgeatitgtataccocggecaagtatgagectagecttgaac a¢¢macq4qtctqtqaaqcttqaq
Lgcgagaagaggtaacgattgagaactggecgttggaggageaacagatcaaggatgeta

>

tcaagtitcaacac

oF:-Talehute i=Yalater
cac \JL,\JLA.\J"__:\JL,L Laa
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SEQ D NO:45
Protein sequence of Bgli, a GH3 family P-glucosidase from Trichoderma reesef

mryriaaalalatgofaradshstsgasaeavvppagtpwgtaydkakaalakinlgdkvgivsgvgeng
gpoevgntspaskisypsliclgdgplgvrystgstafipgvgaastwdvnlirerggfigesvkasgihvi
lgpvagplgktpagggrnwegfgvdpyligiamggtingigsvgegatakhyilnegeinretissnpddr
tlhelytwpfadavganvasvmesynkvatbwacedgytlgtvlkdglgfpgyvmbtdwnaghtbvgsans
gldmsmpgtdfngnnr lwgpal
ktnvralardgivilikndanilplkkpasiavvgsaaligonharnspsondkgeddgalgmgwgsgavny
pyvivapydaintrassqgtgvilsntdntssgasaargkdvalvfitadsgegyitvegnagdrnnldpw
hngnalvgavagansnvivevhsvgaiilegilalpgvkavevwaglpsgesgnalvdviwgdvspsgkly
ytiakspndyntrivsggsdsfseglfidykhfddanitprvefgyglsytkinysrisvistaksgpat
gavvpaqp%d'gqnv_iv'v\ dﬂ%g(vfgdevﬂxjwlfyrSSde ~ppkglrgfakinitpggsgtatt

nirrrdlsywdtasgkwvvps

navnsngvptsrvddmvtrilaswyltggdgagypsinisrnvggnh

SEQ ID NO:46:
Nucisotide sequence for Pab1A, a GH51 family enzyme from P. anserina

atgatccaccicaageeageectegeggegttgttggegetgtcgacgecaatgtgtggetattgatttgt
ttgtcaagicttcgggggoggaataagacgactygatatcatgtatyge
ctcececggegs *;*qubqLqLqchcqagctaatctccaaccqcUCgt'cc agggagtgagaagttocec
teccaaccitcgac ddCtganCdquthqtqq@qctaCCCftdCCCtuwd)ddviquCddqthbtit
cctetgegtigectiactecgtecaatgttgeccaacecocaagyagaggeaagggeaagaggeaaggacaccaa
gygggaagaagottggettggecaatgetgggtitt qqqqta:ggaigtcaagauacquqduvahah ggt
agetitccacogtltactggtgagtacaagggtgactitgaggttagetigegeage ttaccggggaga
cotitggeaagaagotggtgaagggtygyagtaagaagygy:s iotQjaCCQdgaaggagtttgagttggt
geotticaaggatgegoocaacagcaacaacacettgtgtgeag tgecgagggegeaaaggac
ggatctitggatctcaacttgatcagettgttecctecgaca ubcaaqeqaaqqaagaatqqqctqaqaa
ttgatctigegeagacgatgglitgagctcaagecgacoettetigegeticeocggtggecaacatgettega

cacctiggacactiggtggaagtggtacgagaccattggeectctgaaggategeccgggeaty

stotgggagtaccageaaaceottggettgggtetyggtecgagtacatggagtgggecgatgaca

sttggageccatttgteggtgtettegetggtetigeoctc ud*GuC*CQL,chcb;bqaatccga

ttatgcacgaggatatcaacaa

atgogteatccaacaggetectecgacgaaatcgagttectear

gecgtocgoegegaagettggtecacececaagecttyggas '”tﬂwa%bqqu,qudbpqqtadpq
sogctigeceggacgeectgetggettegagtegtacatecaactacegettececatgatgatgaa
ggcetitcaacgaaaagtaccecegacatcaagatecatcgectegeectceateticgacaacatgacaate
FCC””*gftQC\g‘CQQLthdepdepqLdpF’QﬁFIFC‘Gufgag\+CgLC>dQvQJvf gocaagt
Lo geaaggataacgtgacgctcategygcgaggetgegiegacgeatectaacggtggtat
cqc***QfaggQ¢ atcteatgeccttgectiggtygggegygcactgtigetgaggetatettecttgate

agcactgagagaaacgotgacaagatcateggtgetacttacgegectggtettegeagettggaccyget
ggcaatggageatgacctgggtgecageatgeecgecgaccogygcectecaceactegetegaceagttggta
tgtctggagaatectegeccaccacatcatecgtygagacgeteceggiecgatgoeeceggeeggeaagoce
aactitgaccctetgtictacgtigecyggaaagagegagagtggeaceggtatettcaaggetgeegtot
acaactcgactgaatcecgateceggtgtegttgaagtttgatggietcaacgagggagegottgecaactt

ttactgggecggaggatececgtatggatacaacgacecettcactggtatcaatgtttgtecaag

gagaagaccaccttcatcaaggecggaaagyggegycaagttecacettcacectgecgggettgagtgtty

3

sttggagacggecgacgeggteaagggtggcaagggaaagggcaagggeaagggaaagagtaactyga
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SEQID NO:47
Codon optimized cDNA for PaS14, a GH51 family enzyme from Podospora anserina

”“”EtbdeCthququPpFLFQFCQCCCfCF“CQ?CCLVdgC\CCCddiquLAQCcatC(aCCtCt

LeghcaagageageggeggcaacaagacCaccygacat tacggecteatgeacgaggacatcaacaa

cac

v

geggegacggeggeatctacgecgagetgatecageaaccegegecticcagggeageygagaagtteceee

Ca
agcaacchtcgacaactyggtecceegtegygcggegecacectcacectecagaagetegeccaageeectgt
“@*CtjchiCCCdeptqutpdﬁquCqCF%aCCCCdaggagJgidd}thddqqq caaggacaccaa
Jocaagaagotoggcectegecaacgecyggetttt caagegcecagaaatacaccygge
agetitccacgtcaccyggegagtacaagggegactie chcuqucattdpcqch ga
cetitcggeaagaaggtegtcaagggeyggea gca‘gd” g ggaccgagaaggagttegagetggt
ccocttcaaggacgeececaacageaacaacacetiegtogteccagtgggacgeegagggegecaaggac
ggcagectecgacctcaaceteatcagecteticeegeccacctbcaagggecgeaagaacggectocygca
tegacctegeccagaccatggtecgagetgaageecacettectecgetticeceggeyggeaacatgeteyga
gggeaacacectecgacacctyggtggaagtggtacgagaccatoggeceectgaaggaccgeectggeaty
+

geoggegtetgggagtaccageagacgetyggygcecteggectggtegagtacatgygagtgggecgacyaca

s3]

tgaaccltegageceategteggegtetitgetggectggecctggatggeagetttgtececcegagageyga
gatgggcectgggteatecageaggetetegatgagategagitecteacoggegacgecaagaccaceaayg
tggggegecgtecgegecaageteggecacectaageectggaaggtcaaatgggtcgagatecggeaacy

3

aggactggetegecggecgacctgecgycttecgagagotacatcaactacegettteccecatgatgatgaa
+

ggcoticaacgagaaataccecgacatcaagatecattgecageeectecatettecgacaacatygaccatt

ccagecggtgetgecyggtgacecaccacccectaccteacceccgacgaatitgtegagegettegecaagt
tegacaacctecageaaggacaacgteacectecattggegaggoocgeeageacecaccecaacgygecygeat
tgectgggagggegacctecatygecccetygeocctgy ggcagegtegecgaggecatettecteate

agcaccgagegeaacggegacaagatecateggegecacctacgeecetggectecgatetetegaceyct

ggcagtggageatgacctgggteecagecacygeogeecgaceetgeocteaceacecgeageaccagetyggta
cgtotggegeatectegeecacecacatcattecgegagaceoteceegtegacgececegecyggeaagece
aacttcgaccecectettctacgtegetggeaagtecggagageggeaceggeatettcaaggecgecgtet
acaacageaccgagageatcecegtecagectecaagt rgqgecteaacgagggegecgtegecaacct
inQQdCT?:ZaCQ@FCdCﬂaCQdCCCCECbcCdQLCdtpdquthi(;Eq
gaaaagaccacceticatcaaggecyggcaagygoeggoaac cacetittacectececyggectetetgtay
ccogtectegagacegecgacgecgtgaagygatggeaagaggadagggasagggeaagygtaagggtaacta

3

).

caccgtectcaceggece

a
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SEQID NO:48
Nucleotide sequence for Gz434, a GH43 family enzyme from Gibberella zeae

atgtatcggaagttggecgtecatectoggeocttetiggocacageteghgetaccaacgacyga
tecatcactagtagatggactgecggatoctioggetcatgtctttaacgacaccttgtggetet
Tcat ;apafgqafgctqgatttq:o: tgatcotgatggaggcecagtacgcecatgaegagattaccatgte
tactctatcgacaagatctacggtitcococtgooeggiegatecacyggtacggecctgtcagtggaggatgLas
coctgggectete JSCMththQ"CbCCCT cgctgcccacaagaac; gcaaatactacctatacttcocc
g : tca a
a t

SEQID NO:48
Nucleotide sequence for Fod3A, a GH43 family enzyme from Fusarium oxysporum

atgtatcggaagttggeegtecatot
ctoce ‘rgdtr‘aﬁ*Q‘(**fctij;tca'
cocatoteacgacatcgaageeaat
catacctactocatgaagages

atgacgttcoctgggegaagcaygae g
gtacttcccc@ccaaggacaaggatgagatcttﬁaqaattgﬁaqtfgﬁtqtﬁtccaaca“g:ccag@ggt

cotittcaaggccgac ctggatecectggeacgtacagtategatectgetagetacgtegacactg
i

&z C
ataacgagqcctapctgatctgggg@ggtat@tcccgccﬁ’*aqpfpﬁAdgﬁ tggcaggatasasagaa

ctttaacgagtegtggattggagacaaggetgetoctaacggeaccaatgecetatetectcagategee

aagct AdgﬁAdgqgc;tjca:aagatcaCTgaaacaGCdsg ~gatctoegtcattectegeececgagacag

geaagcectcecttcecaggety tecttogagyggocettggatccacaagogoeggeaa

getttactacoeteat j gtg cettgtetacgetacticcaagaacatctac

ggtocttatacctaccygygyy caagattcttgatcctqttgdrugqtqupfaﬁ catggaagtatigttyg

bkafAdgqupdgfgqtqgct ttetttgetgatygegeatacgtetggtaaggattacettc ga*dggt
atyg

gaaggcgaggaagatetggta

k_.<
o}
¢
o))
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0]
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¢
[t}
3
@]
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Ty
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f'f

CLtgcttcaccgtecttayg
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SEQID RO:50
Nucleotide sequence for PIB1A, a GH51 family enzyme from Pepicillium funiculosum

atgtaccggaagctc gtgatcagegeettoctgucygactgctegegeceatcaceatcaacgtecagoec
dngCngqgﬁAdpa%JdlcagCCCgCtC@agtangCC" tgttcgaggacatcaaccacggegyega

ggoggcectetacgeegagetggtocggaaceygggecticcagggecageaccgtctacecgygecaaccte
gacggctacgacteggtgaacggegegatictegegetecagaacetcaccaaceegeteageeegagea
tgcoctegtegetgaacgtogecaagagetogaacaacygragecategygecttegecaacgaggugtgagty
gggcatcgaggtcaagec gcagcggta@g@cggcagc*t’*qutﬁCdgqgﬁj ctaccagggegacttc
gacatcagcoctecagageaagetcaccecaggaggtettogogacyggegaaggteceggtegageggeaage
acgaggactgggtcecagtacaagtacgageiggioocgaagaaggoecgccagcaacaccaacaacacoct

caccatcaccttcgacagcaaggygootiocaaggacyge a”CQtL&dpft“&dp“tC%tcag3‘

ccgacctacaacaaccgygecgaacggectecggategacotogtecgaggecatggod
cc g

agttcctecygettoc geteggacgtguaggyegtecaggeoecegtactyggtacaagtggaacga
gaccgteggegacctc aagjaccgcta@t@g@gcccgag goehggacctacgaggagageaacyggeate
gucctcatcgagtacatgaactyggtgegacgacatgggoectegagecgatectegeegtetgggacgygec

bkaﬁcfpdgﬁAdqu\jfcatcagccagaa@gacctccagﬁcqtdpdtﬁgdp acacc
cgagttcoteatgggegecccggacacteoctacyggytottggagggctagecteggectacceygaagoay
et ) oty et = = =
t in

tggaccateaactacgtegagatcgygeaacgaggacaacetotacyggegygcotegagacetacatogeot
aQCngt“Cdgqp“ cta:gaCC@cat@a@cgccaagt cocgeacatgacoegtcatggagagoect

gagatgcecggecoc ctaccaccagtactegacgeecgacyggettegtecage

*w
@]
ot
a3
9}
o)
@}
[t}
3
9}
W3
ot
¢
[t}
3
o))

-y

]

Cd»pt“&dpf&“tqumlCaga geoggteaccaacoegeacgetygaacyggegagategecacegtetace
ccaacaacocgagcaacteggtyggegtggggeageccegticoeygectctaccegtggtggategggteegt
gugctgaggcocgtcttectecateggecgagyageggaacageocgaagateateggegecagetacgeooee
atgttccgeaacattaacaactggecagtggageocgacceoctgategecticgacygecgacageagecggsa
cgtegegoetctacttectggeacgteatcgagetoctcageaccaacaagatecacceagaacetgeecac
gacgtggtotygggggggacatcggecegetetactgggtogoeggocggaacgacaacaccggeageaac
atcttcaaggcegoecgtetacaacageaccagegacygtocegygtecaceygtecagttegecgygetgeaacy
ccaagagcegcecaaccteaccatectetegteggacgaceocaacgecageaactac

~

ce
gyt gfpdanﬁcqacatccacac¢gtcac¢g@caaca ccacggegecttegagttcagec

ctogteggtggetgtget
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SEQ ID NO:51
Nucleic acid sequence of Eg4, an endoglucanase from Trichoderma reesei

atgatccagaagetitccaacctcttctcaccgecactageggtggeaaceggtygttgttyggacacggac

3

acatcaacaacattgtcecgtcaacggagtgtactaccagggatatgatectacategtteccatatgaate

tgaccegeccatagtyggtgggetggacggetgecgatettgacaacyggettegtcteacccgacgeatat
cagagceccggacateatcetgecacaagaatgecaccaacgecaaaggacacygegtecgtecaaggeoggag

v v v

acactattccecccotecagtgggtgecagttectitggecgeacecaggecaecategtegactaceotggeeas
ctgcaacggcgactygcgagacceygltggacaagacgteccttgagttettcaagattgacgygegteggicte

atcagcgygcggagatecgggeaactgggecteggacgtgttgattgecaacaacaacacctgyggtigiea
agatccccgaggatetegececygggeaactacgtgettegeecacgagatecategecttgecacagegooge
geaggcggacggcegetcagaactacecicagtgettcaacctegeegteccaggetecggatetetgeag

ccgageggegtcaagggaaccgegetcectaceactecgatgaceecggtgtecteatcaacatetacacea

Q \E.‘

geectottgegtacaccatttecoctggacettececgtggtatcaggectececcacgagtgtcgeceagggeayg
ctoogecgegacggecactgecagegeeactgtiectggegghagegygaccyggyaaaccegaceagtaag
actacgacgacggegaggacgacacaggectectctageagggecagetetactectectygctactacgt
cggeacctggtggaggeccaacccagactitgtacggecagtgtggtggeageyggetacagtggiectac
tegatgcgegecgecggecacttgetetacetitgaacecatactacygeecagtgecttaactag

FIG.

28/

SEQID NO:52
Protein sequence of Eg4, an endogiucanase from Trichoderma reesei

MIOKLSNLLVTALAVATGVVChghindivinguwygaydpttfpyasnppivvgwitaadldngfvepday
gopdiichknatnakghasvkagdtilfguwvpvpwphpgpivdylancengdeetvdkitleffkidgvgl
lsggdpgtwasdvliisnnntwevkipdnlapgnyvirheiialhsaggangagnypgefniavsgsgsly
psgvlgtdlvhatdpgvlinivisplnyiipgptvvsglptsvagyssaatatasatvpgggsgptsrtt
ttarttgassrpsstppattsapagoptatlyvageggsgysgptrecappatestinpyvageln
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SEQ D NO:53

PCT/US2012/029498

Nucleic acid sequence of Pa3l, a GH3J family P-glucosidase from Podospora ansering

ttcaaaccttettectget
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tggcacccttyggeatgggetggggttcaggeagegtcaactac
ctc ccgatgg@a@a@aaatcagczb',AﬁAdpdpfgdpac

C quﬁtﬁgfgﬁt:;;j
go

cgccagegteatgtgeagttacaac
stgacaaggetctgaatcagatctitgaagaaggageteggatiecaggy
ctcagceacageactgetetgtetgotaacagtggtctg =
gecgeaatgtctactggggeoctcaactygaacaacgetgteaacgeey
GCﬁaqgftﬂaqaqafpc;PM:tag;*gaCatgthcaagagadtctfgqpfgqpfj tact
gaaccagggctatoeccegecatecaacatcagggecaacygticaggygcaaccataaggagaacy

ctcttgctgaagaacvatghadttmfkﬁcqpftfp:;’j:ccagaadgd

ca
ccctatetegtgteccegts
oF:

L_4

e8!
&}
O
(@]
e
t+
0
t+
0
t+
O
+
\;3
A
{e]
(Ar
L)/
ot
{e]
@]
ct
[t}
-t
ot
3
ot
ct
S0
ct
ot
-
3
('1‘
CU
i
@]
jo})
@]
o
-
A
O
0
s}
s
t+
')
\;3
{e]
ot
k__4
,)/
Q
e
O
r‘1' I3
o))
¢
o))
ct
@]
)
@]

tgte gdgqgﬁCdpqpfgqpq ,,,,, q@agCTa@cttcacccg*ggpdpdafgqum:paa:tfg

geogeggcetgecaacaagaacygtecategttgttgtgcacagtgttggecagateaceet qgaga*faw@c

tcaacaccaatggagtecegegegattgtgtgggetggtoticegyggecaagagaatyggeaacgetettgt

tgatgttctctacggecttggtttcgecatctggaaagetico

)

ttgatttcaagetttectaaccet
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ctacaccattggcaagagggagteggac
tatggcacagcecegttgttcegtggggatgataacticagygagyggecttttigttgactacegtcacttiyg

acaatcccagqathacccccgctatgagtttghctttggt’*ftqtdaqtfpc;qbqgcfq:gttgggw

ttccaatgtcaageey gjgcccgctactggC@aqaccdttccchﬁgqaﬁ fgc*qmscfjtgggaggac
' JITy ctitaca

gttgcgacagtcactgcaaccateaccaactegggtgetgtegaggygcgctgaggtbgeceage
T

t’g yoectgecgtocteggetoctgectectecoecgaagecagetgegtggatttttccaagetgaagetgge
ggqtquaqpqgcac gcca:attcaa@ctcagacg'dgdgdtﬁtﬁaqpfﬂttngﬂ_actch@t@

Jkuadpfgqgqutqc

cgggcaceatcacggegt

f‘1’ ('}
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SUBSTITUTE SHEET (RULE 26)



WO 2012/125951 PCT/US2012/029498
357111

SEQID NG54
Protein sequence of Pa3D, a GH3 family f-glucosidase from Podospora anserina

malgtffllaaamlanaettgekvsrgapsgagawaaahsgaaatliarmsggdkinmvtgigwdrgpovy
ntaaissinypgiclgdgplgivigtgttaftpgvgaastwdvdlirgrgaylgasakgegihillgpva
galgkiphggrnwegigadpylagianmketiegigsagvganakhyianegelnretmssnvddrighel
ylwpfadavhanvasvmcsynkingtwacendkalngilkkelgfggyvisdwnaghstalsansgldmt
mpgtdfngrnvywapglnnavnaggvgrsrlddmckrilagwyllggnggypainiranvggnhkenvra
vardgivllkndgilplskprkiavvgshsvanpgginacvdkgonvgtlgmgwgsgsvnypylvspyda
Irtragadgtgislhntdstngvsnvvsdadavvvvitadsgegyitveghagdrshldpwhngnglvga
aaaanknvivvvhsvggitletilntngvraivwaglpggengnalvdvlyglvspsgklpytigkresd
ygtavvrgddnireglfvdyrhfidnariepryefgfglsytnftfsdikitsnvkpgpatggtipggpad
lwedvatvtatitnsgavegaevaglyiglpssapasppkglrgfskliklapgasgtatinlrrrdlsyw
derignwvvpsgnivvsvgassrdirltgtita
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SEQ D NG:55
Nucleotide sequence of Fv3G, a GH3 family B-glucosidase from Fusarium verticillioides

atgtttecttetteccatatetigtititggeggecctgagtctgatgagecagyggtetactagetecagagec
aaccggaaaatgteatcaccgatgatacctactictacggtcaategecaccagtgtatectacacgtaa
geactctectetgattteoccaacygaaageaatactgatetettgaccagecggaacaggtagacaccggelc
atgggctgcegetgtagecaaagecaagaacttggtgtceccagttgactcttgaagagaaagtcaacttg
actacaggaggccagacgaccaccggetgetetggettcatecoctggeatteceegtgtaggetit
gactgtgtttagcagacgctggcaacay QLchbddvdvduditdtthdqhiFqTTTCFCFCngQaL
tecatgteggtgcaagectggaatecggagtiigacctacageeggagetactacatgggtgettgaggecaaa
gceeaagggegttaacatecttcteggtocagta ggacctittgggccgagtagttgaaggtggacgea
actgggaggggttttccaatgatecoctacctggegggtaaattagyggeatgaagetgtegeeggtatecs
agacgccggagttgttgeatgeggasaacatticcttgetcaagageaggagacccatagactc

tetgtcactggggectgatgcaatetcatcaaatctcgatgacaagacactecatgaattatatettetgagt
agagcacatcatatettggetgagtagatgaaccttactaacaccecgaactgggettttegetygatgeagt

et s

AdCTC S

ccacgecggactibgecagtgtgatgigecagetacaacagageaaacaattcacacycetygecaa

v

gagcttcectcaatggecttctcaagagyged Lccagogttttgtegtetcggactggggegeac
agcaatctggtatggeticagecattggetgg atgtigtcatgoccagcetegatet tgtgac
caaccttacecttggtgtgaac AccqcuavbubthCudgvvdpdqqitqdpdm:atqth rcacggltac
gegaagtcectcecagecttacttcteaattcttiigaactgacaatecgtgtaggetectiigcaacttggtate
agttgaaccaggaccaagacaccgaagoeccaggtecacggactegetgecaagetttgggagectcacee
agtagtcgacygctegcaacgeaagetecaagectactatetgggacggtygcagtegaggygeecatgtiott
gttaagaacaccaacaacgceactgceraticaageecaacatgaaactegtttettttgtttecggatacitctc
acaaagetectgataagaacatececagaceocgeecaaggeatgtictecgettggtetateggigecca
atccgeccaacatcactgagetgaacctogget ;c;caqaaatttqaqtctcacatactccq*Cathcc
cecaacggaaccateatetegggtggagoetecgggtgecagegettggactetgttcagetecaccetteg
geattcgtttcteyggygcegaagaaagagogtactgegettttctgggattttgagagetgggatecctita
tg iQddthLdbdiF’Qﬁaq@tt””d+pgbt”?iQQtddLdetqqqptquQQ ggcltyggygatagacct
ctatgatgectatactygatgageteatcaataacgtogetgacaagtgeygctaacactatigitg
titcttcacaatgetyggaacacgactigliggatggetctttggtcaceccaacgtcaceygetat
tcateteoceccaggtcagygatagtggagatgetetggtatetttgetetatggegatgagaacccatet

ggtcegectecettacaccegttgecegeaacgagacqggattatggteacctgetygaagecagactigacte

-

jelefele teeceagtecgacttictecgagggtattttecattgactaccgaca
tttegatgetaagaacatcacgectegeticgagtttggtiteggettgagetacacaacctttgagtac
getagbcoctceccagatetcaaagtoocaggoeoeagacaceggaataccecagetggtygctetttacegagggag
secgttcagatttgtgggacgtegtigetactgtcacageaagegtcaggaacactgggtetgtegacgy
caaggaggttgcacagcetatacgtiggotgticcaggtgotectatgagacagetacgtyggettiacgaaa
ccagetattaaggcetggagagacggetacagigacetttgagettactegecgegacttgagltgltoetgge
atgttaatgcgecaggagtggcaacttcageaaggeaactatgetatectacgtttgygeccgaagtagtegaga
tttgectcectgeaaagtaccettgageatcectag

ceaaccagtaccaacact

s
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SEQID NO:56
Protein sequence of Fv3aG, a GH3 family B-glucosidase from Fusarfum verticillivides

mifpssisclaalslmsggllagsgpenvitddtyfvagsppvypthtgswaaavakaknlvegltleeky
nlttgggtttgesgfipgiprvgipglcladagngverntdyvssipsgihvgaswnpeliysrsyymgas
akakgvnillgpvigplgrvveggrnwegfsndpylagklgheavagigdagvvacgkhflagegethrl
aasvtgadaissnliddktihelvicvmesynrannshacquskllingllikgelgiggfvvsduwgaggsgm
asalagldvvmpssilwganltigvnngtipesgvdomvirllatwyglngdgdteapghglaaklweph
pvvdarnasskptiwdgaveghvivkntnnalpfhkpomklvslfgyshkapdknipdpaggmisawsiga
gsanitelnlgflgnisltysaiapngtiisgggsgasawtlfsspidaivsrakkegtaliwdfeswdp
yvnptseacivagnawasegwdrpatydaytdelinnvadkcantivvlhnagtrivdgfighpnviaii
yahlpggdsgdalvslilygdenpsgripytvarnetdyghllkpdlitliapngyghipgsdfsegifidyr
hfdaknitprfefgfglsyttievaslgisksgagtpeypagalteggrsdliwdyvatvtasvrntgsvd
gkevaglyvgvpggpmrglrgftkpaikagetatvifeltrrdisvwdvnagewglggonvaiyvgrssy
diplgstisi

SUBSTITUTE SHEET (RULE 26)



WO 2012/125951 PCT/US2012/029498
387111

SEQ ID NOI5T
Nucleotide sequence of Fv3D, a GH3 family B-glucosidase from Fusarium verficillicides

tagcattcgatctgtgttggtotaeggn

fLettttggecgegggtgtcaatgeccaagectacyaty
gatcgcgctgaagatgetttc gt

tgggtccageccaagaacaccactattcettggacagtacagy

ccat ugcctcatt pCpthpdk:a*j accaactacaccaagtgacactgaggctgtactgacatt
ctagacaatgctactggcaagggetagggaagatgocttogocaaggetecaaaactttgtcteceraactaa
ccoctegagyga aaagqucgacatqg*“axaigaactccaggtccttgcgt ggcaacatcgtcecgecattice
ccgtcf ptfuaucgqtctctqbcttcacgacrgccccctcgccatcc; gtagcagactacgoeagt
TLtc cctectctaccagegeggtetogoca
cccegtegee thCLtpttqﬂccqc:c
tacctcactggtattgcgatay
gcactttatcggtaatgagea
gttgacaaggaggctctttc
ccaatgctgttcatgecaasy
acgcctgcecagaactcaaaggtectea
gtcagattggggtgccacccacgoogs
gagtatcggtgectacggaacatactttace
acggcaccctegacgagacccgegtcaacy
gatcaccce ¢ ccaggacaaggactatecctecgtegacoocte
cageggtgatctcaacacctteaq: ctggttoccgcgagticaacctecaccggogagoge
ageegtgacgtecgeggteaaccacyg cgcaagcacggcegcecgagtcectaccgtectictca
agaacgagaagaacgcccttecoocct agtcecatcgetgtetttggcaacgatgcigatga
tatcactgagggtttctacaaccag atttggecactcttgttgetggtggtggetotgga
actggtcgtttgacataccttgttt qccatcaatgctcgtgctaagcaggacggtactc
Ttgttcagcagtggatgaacaacac ccaccaacgtcactgatctectggatceccectgetac
toeccgatgtetgectegttttettga tgaggaggctgctga tpgtgdgCMCLtCCZCTtt
gactgggacggtaatgatgttgttgag aagtactgcaataacactgtegtegtecactcact
cttoctggtatcaacactettectigg: caacgtcaccgctattctegetgeccacticoo
cggtcaggagtcetggceaactceecte Lctacggegatgtcaaccectetggtegtottace
tacaccatcgececttcaacggcaccgactac coococaccactgeecgtcaacaccaceygraagy
aggactggcecagtcecttggttcgacygagaag gagattgactaccgcetacticgacgegcecacaacatote
cgtocogcectacgaatteggetteoggtotetectactecacceticgaaatetecgacatetecgetgageca
ctogeatecgacattaccteccageocegaggatectococoegligoageecgygaeggeaaccccgeeetetagyy
agaccgtet Ci cgt ggcaaggtcecgacggegecactgteeoooaget
atacgt 7 acccaagcagcetecocgtgggttcecgacaaggte
Tteotic agagcaagagtg g gagctgatgcgecgtgatetgagetactgggata
Tcatttbtpag agtgqc catccotgagggagagtttactattegtygttggattcecagecagtegyggactt
gaaggaggagacaaaggttactgtigttgaggocgtaa
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SEQID NO:58
Protein sequence of Fv3D, a GH3 family B-glucosidase from Fusarium verticillicides

masirsvivsgllaagvnagavdasdraedafswvgpknttilggyghsphypannatgkgwedafaka
gnfvsgltlieekadmvtgtpgpevgnivaiprinfaglelhdgplaivvadyasvipagvsaasswdkd
llygrglamggefkakgahillgpvagplgrsaysgrawegfspdpyltgiameetimghgdagvgata
khfignegqevmrnptivkdgyigevdkealssomddrimhelylupfanavhakassmmesygringsy
acgnskvingilrdelgfggyvmsdwgathagvaainsgldmdmpggigaygtyftkeffggnitravt
ngtldetrvndmitrimtpyfwlggdkdypsvdpssgdlntfepksswlfrefnltgersrdvrgnhgdl
irkhgaestvllikneknalplkkpksiavigndagditegfyngndyvefgtlivagggsgtgritylvsp
laainarakgdgtlvggumnntliattnvidiwipatpdvelvflktwaeeaadrehlsvdwdgndvve
svakycenntvvvithssgintlipwadhpnvtailaabhfpggesguslvdlliyvgdvnpsgripytiafngt
dynappttavntigkedwgswidekleidyryfdahnisvryefgfglaystieisdisaeplasdits
gredlpvgpggnpalwetvynvivsventgkvdgatvpglyvtipdsapagtppkglrgidkvileage
sksvsfelmrrdlisywdiisgkwlipegeftirvgfssrdlkesetkvivvea

SUBSTITUTE SHEET (RULE 26)
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SEQID NO:58
Nucleotide sequence of Fv3C, a GH3 famsiy B-glucosidase from Fusarium verficillioides

atgaagctgaattgggtegecgcagoo ctggcactgacagecgecagttgetottg
ctictgcagttecagacactitgget raggteagtittttttcaccatttectecgtetaatete
agCFtfgftqccatutpqLCLttqbt gctcggacgocacgeaccagategegatecatttecteoocttge
dqbvttqqttcbtp Lacgatcectteccteocgeaattatecagegecettagtctacacaaaaacecoccgagy
agfgftfuatfgagtttgtpqs'accaaqttqct"-c fgfgbaftfgcgtgqptgtp actict
geoetcltagacaaccaaatectgggegeraattgacegetcaaaccttgttcaaataacettttttttaticgag
acgcacatttataaatatgcgectticaataat aﬁ“gaczttatnggnggqptgctqtqgcuottﬁab
cagaaagctgacgctcaaaaggtigicacgagagatacactegeatactegecygccteattatocttcac

catggatggaccctaatgetgttggoigoyaggaagett ”q“caaaqccaagcgctttqtqtccc:act

tataggtgot

LQ

U337
cactctcatggaaaaggbcaactttgaccactggtgttgggtaagecagetteccttgeasacagggtatetea
*“ﬁcctpaqufaaca:cttptpc"abggcaaggcgaa-gc*qtqtagqaaabgtgqgctc:att:ctc1
teteggtatgegaggtetetgtetecagga ttggaattegtetgtecgactacaacageget
tttccecgetggcaccacagetggtecttet cctetggtatgagagaggtcteoctgatgg
geactgagttcaaggagaa qqqtabvuMLu;”gctcttggtchqbtahtqquCIcttqqtcﬂcavtgc
tgctggtyggacgaaactgggaaggctitecaccgttgatecttatatgygectggecacygcecatggecgagygos

g,tqdqqqtattcaaqacqceqqt;:‘ tgctaageattacatcgeaaacgageaggotaage

ctiggacgatttgaggeattgacagagaacty, ,CC"T*TaanLaLftCLqucuquthTCTawq

,CvdqtbCLQdeqtaC& rcatctecgagtetetetectecaacctggatgacaagactatgeas
ctacgcectggeccttegetgacgeocgioocgogoocyggegteggttecgtecatgtygetegtacaacc

ddbddptpqtdpqqfiqUFAgﬁaC+CCdaGCLCCtCaaUggidtpC,CddQQdC’aqa’QJQCf,CCJGF

gtttcgtcatgagegattgggocgygoccageataccggtgocgettetgecgtegetggtetegatatgag

catqcctqqtqacactqccttc'acaccq;a acagettetggggcecggaaacttgactetyggetgteate

acggaactgttccecgectggegaygtita ctgcegaatcatgtetgecttecttcaaggt

dddqachtdqdqqap ttoccgacato: *qcth;uqacb ~gegacacctteggettegig
Tac aftfgptbaagagaQCLqpq:vhawvbc: ctttggagtcaacghbccagcacgaccacaagagocac

atccegtgaggecgetygccaagygaagegiegigetcaagaacaccgggteccticeoectcaagaaceeas

agttcctegetgteattggtygaggacgecggicccaacectgetggacccaatggttgtggtgaccgtay
ttgegataatggtaccctggetatggetiggagetegggaactbiceccaattecettacttgateacceee
gatcaagggctcectcectaategagetactcaagacggaactogatatgagagecatettgaccaacaacgaat
gggcecttcecagtacaagetettgtcagecagectaacgtgacegetategttttegecaatgecgactotygyg
tgagggatacattgasgtcecgacggaaactttggtgategeaagaacctecaccectetggecageaggygaygac
gagctcatcaagaacgtgtegtcecatatgecccaacaccattgtagttetgeacaccgteggeectgtee

tactcgecgactacgagasgaaccecaacatcactygcecategtictygggetggtettcecggecaagagtc
aggcaatgccatcegetgatectoctectacggecaaggtcageccttggecgatcteccttcacttyggggeege
accogegagagetacggtactgaggitetitatgaggegaacaacggecgtggegetectecagy 1
tetetgagggtgtettecategactacegcacttegacegacgateteccaagecaccgatygaaagagete
_cccaacaacaccegetgetectetetacgagttoggticacggtectatettggtecacctttgagtactict
gacctcaacatceccagaagaacglcgaga iﬂ@?ciaVbctqctcbfqh ggccagaccatecocegeoecas
cctittggeaacttcagecaagaaccticaacgactacgtigtticcoccaaggygegtecgatacatetacaa

catctaccecttcctcaaca FCT,Vtvd+CCGCCdQJQqukJtpCdddetQQiQQ@C&JTY*””
e

"T

i

ctgecgaagagttecteocctoccaacgoocetecaacgygetcageccagectegtetteceygect

coecaggtggtaaccecteaattgtgggacatettgtacacegtcacagecacaattcacrcaacacaqg

cgecacctcocgacgagatticocccagetgtatgtcagoctoggiggcgagaacgageccatecgigt

cgcggtttcgaccgtatcyga gad,dbe(uCC”QQCddgagcq catcttcaacgecteaattgacoogtie
-cat

gegatctgagtaactgggatacaaatgooragaacic
tggaagcagetectegeaagetygecteteagegecaag
tggactgecaattttttgggaggacatagtagocge

aptqaccatCLcucgaptg*:CJ

el

SUBSTITUTE SHEET (RULE 26)
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SEQ D NO:80
Protein segquence of Fv3(, a GH3 family B-glucosidase from Fusarium verticillioides

mkinwvaaalsigaagtdsavalasavpdtlagvkkadagkvvtrdtliayspphypspwndpnavgwaea
vakaksfvsgltimekvnlttgvgwggercvgnvgsiprigmrglelgdgplgirisdynsafpagttag
aswskslwyerglimgtefkekgidialgpatgplgrtaaggrnwegftvdpymaghamasavkgigdag
viacakhvianegehfrgsgevgsrkynisesissnlddkimhelyvawpfadavragvgsvncsynginn
sygegnskllingilkdemgfggivmsdwaaghtgaasavagldmsmpgdtafdsgysfwggnitliaving
tvpawrvddmalrimsaffkvgktiedipdinfsswtrdtfgfvhtfagenraegvnfgvnvghdhkshir
saaakgsvvlintgsliplknpkilavigedagpnpagpngegdrgedngtlamawgsgtsqipylitpdyg
glsnratgdgtryesiltnnewasvgalvsgpnvtaivianadsgegylievdgnigdrknlitivwgggdel
ikanvssicpntivvihtvgpvliladyeknpnitaivwaglpggesgnaiadllygkvspgrspftwgriy
esygtevlyeanngrgapgddfsegvfidyrhfdrrapstdgksspnntaaplyefghglswstfeysdl
nigknvenpysppaggtipaptfgnfsknlindyvfpkgvryivkfiypfintsssaseasndgggfgkta
eaeflppnalingsagprlpasgapggnpglwdilytvitatitntgnatsdeipglyvslggenepirvirg
fdrieniapggsaifnagltrrdlsnwdtnagnwvitdhpktvwvgsssrkiplsakle

SUBSTITUTE SHEET (RULE 26)
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SEQ 1D NO:61
Nucleotide sequence of Tr3A, a GH3 family B-glucosidase from Trichoderma reesei

agctgcgct Q“abvbgﬁc
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SEQ D NO:82
Protein sequence of Tr3A, a GH3 family B-glucosidasse from Trichoderma reesef
MRYRTAAALALATGPEARADSHSTSGASARAVVPPACTPWGTAYDKAKAALARLNLODRVGTVSGVGHNG
GPCVGNTSPASKISYPSLOLODGPLEVRY STGSTAFT PGVIAAS THDVNLIRERGOF ICREVRASGIHV]
LGPVAGPLER T POGCRNNEGPGVDRY LG I AMGUT INGIQSVEVOATAREY TLNEQRLNRETI SSNPDDR
TLHELY THPFADAVOANVASVMCS YNEVNTTWACEDQY TLOTVLEDOLGF PO YVMTDHNAQHTTVOSANS
GLDMSMBGTDENGNNRLWGPALTNAVNSNOVPTSRVODMYTRILAARYLTGODQAGY PSENTSRNVQGNH
KTNVRATARDGIVLLENDANILPLXRPAS IAVVGSAAT IGNHARNS PSCNDRGCDDGALGHEHGSGAVNY
PYFVAPYDAINTRASSQGTOVTILSNTDNTS SGASARRGKDVAIVI I TADSGEGY ITVEGNAGDRNNLD PW
HNGNALVOAVAGANSNVIVVVHSVGATI ILEQI LALPOVKAVVHAGLP SO SCNALVDVLHGDVS PSGKLY
YT IAKSEFNDYNTRIVSGGS DS FSEGLF I DY REFDDANI T PRYEFGYGLEY TKFNYSRLSVLSTARSGPAT
GAVVPGGPSDLEQNVATVTVDTANSGOVTGARVAQLY ITYPASAPRTPPRQLRGFAKLNLTP
NIRRRDLSYW i

AT T TS X Y Y TR T YR TR Y D Ty T T
TAS LT VVPSGSFGISVGASSRDIR

; Tl v
\’JQ\) GTATE

SUBSTITUTE SHEET (RULE 26)



WO 2012/125951 PCT/US2012/029498
44 /111

SEGQID NO:63
Nucleotide sequence of Tr3B, a GH3 family B-glucosidase from Trichoderma reesel

atgaagacgttgtecagtgtittgetgecgecetttg
cteactceccaaccaggegtacteogeetecotibots

geggecgtagetgaggecaatocctacecgecte

rcecttegecatggatggaccecagtgetecaggetg

LR (RN

ggagcaagectatgeccaagetaaggagticgtetegggettgactetettggagaaggtecaacetcace
accogtgttggctggatyggygtygagaagigogtiggaaacgttggtaccgtgectegettgyggeatgegaa

oy
PR Lo
o R

4
ot

gtetttgcatgcaggacgygcoccectgggeteceg
gacggecgeegecagetyggagecgacaccot
ggcaagggtgtegatgtictctegogaceegt ¥
cgagggtttcgygcteggatececectatetggeggat ygctetggecgatacegtygacey
gaacgcgggcaccatcegectgtygcea CG?d”‘+CJLJCthdJQdQLdQQdQLat Locgeccagotegge
gaagctaacggttacggatacccecatcacegaggetetgtettccaacgttgatygacaagacygaticacy
aggtgtacyggetggecettccaggatgetgtcaaggetggtgtecgggtecttecatygtgetegtacaacesa
gotcaacaactegtacgettgecaaaacticcaagetcatcaacggettgetcaaggaggagtacggtitc
caaggctttgtcatgagegactyggeaggeceageacacgggtgtegegtetgetgttgecggtetegata
tgaccatgcctggtgacaccgecticaacaceggegeatectactitggaageaacctgacgetitgeigt
tetcaacggcacegteccecgagtggegeattgacgacatggtgatgegtatecatggecteccticttcaag
gtgggcaagacyggttgaca qUPithugd dcgdddLuLQdLLpLLQdeCddiqqﬁ’cqf Acqggetacyg
thcaggecgeegtecaatgagaactgogac *aactacqgcgthatgtccgcgccaacca_
ccacatccchaqqttqqcqccaagqJ“' C ctbvaaqaacaacqqcatcctqccccLLaagaag
ceocaagttectgacegtecattggtgaggate 5 yeaacectgceceggeeccaacggetygeggtgace
gcggctgtgacqacggcac:cttqccitqqaghgng.;ctgqtautahpdahttCOCOIQCCLc7+C¢c
ceocgacgeggeoctgeagagecaggettetecaggacggeaceegetacgagageatectgtecaactac
geeatctegecagaccecaggegetegcagecagoeecegatgecattgecattgtetttgecaacteggata
geggegagggetacatcaacgtcgatggeaacgagggegacegecaagaacctgacygetgtggaagaacad
cgacgatctgatcaagactgttgetgetgtcaaceecaagacgatigteglcatecactecgaceggecec
gtgattctcaaggactacgccaaccaccecaacatetetgecattetgtyggygceggtgectectgoecagy
agtctggeaactcecgetggtcgacattcigtacggecaageagageccygggeegeacteccttcacctgggyg
cecgtegetgygagagetacggagttagigitatgaccacgeceaacaacyggeaacyggegetececaggat
aacn:caacgangcgccttcat*0actcccgctquuLquaaqqtqqptpccqqﬁmaqcc'Cdaﬂﬁct
cggacaaggctceccacgtacgagtiiggettcggactgtegtggtcgacgttcaagtttctceaaccteca
catccagaagaacaatgbcecggecccatgageoogeecaacggeaagacgattgeggetecetetetgac
agettcagecaagaaccttaaggactatggeticcecaagaacgtitegecgecatecaagygagttttatctace
cectacctgagcecaccactacctotyggeaaggaggegtegggtgacygctcactacgyccagactygecgaagyga
gttccteccegeegygtycectggacggecageecteagectegetectgeggectetyggegaaccogygaeygae
aaccgeccagetgtacgacattctctacacegtigacggecaceattaccaacacgygeteggteatgys
acgeegttecccagetgtacctygagecacggeggheccaacgagecgeccaaggtygectgegtggeticga
cecgecatcgagegeattgetoccggecagagegicacgticaaggecagacctgacgegeogtgacoie
aactgggacacgaagaagcagcagtgggtcattaccgactaceccaagactgtgtacgtygggecagetect
cgegegacctgecgetgagegecegectgecatyga

Lcaacacgtacaacagcegcetttcagegt
gaccgceggtacegetctygggettcegaggeaaaqy

3

setggecctetogglbecgecaacceocaacggaggoecgta

acgt

\E.‘
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SEQID NO:64

Protein sequence of Tr3B, a GH3 family P-glucosidase from Trichoderma reese
mktlsvfaaallaavasanpyppphengaysppiypspwindpsapgwegayvagakefvegltllekvnl
ttgvgungekevgnvgtvprignrslicongdgplglrintynsafsvgltaaaswsrhliwvdrgtalgse
akghkgvdvllgpvagplgropnggrnvegfgsdpylaglaladtvigignagtiacakhflinegehfr
gvgeangygypitealssnvddktihevygwpfgdavkagvgsimesyngvnnsyacgnsklingllke
eygfggfvmsdwgaghtgvasavagldmtmpgdtalfntgasyfygsnltlavingtvpewriddmymrim
apffkvgktvdslidtnfdswtngevgvvqaavnenwekvaygvdvranhanhirevgakgtvifknng
ilplkkpkfltvigedaggnpagpngegdrgeddgt lamewgsgttnfpylvipdaalgsgalgdgiry
esilsnyaisgtgalvsgpdaiaivifansdsgegyinvdgnegdrknltlvwkngddliiktvaavapkti
vyvihstgpvilkdyanhpnisailwagapggesgnslvdilygkgspgripftwgpslesygvsvmttp
nngngapgdnfinegafidyryfdkvapgkprssdkaptyefgfgliswstikisnlhigknnvgpmsppn
gktiaapslgsfsknlkdygfpknvrrikefiypylstitsgkeasgdahyggtakeflpagaldgspg
prsaasgepggnrglydilytvtatitntgsvimddavpglylshggpneppkvlirgfdrieriapggsy
tfkadlitrrdlisnwdtkkggwvitdypktvyvgsssrdlplsarip

. 34
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SEQID NO:ES
Nucleotide sequence of Te3A, s GH3 family P-glucosidase from Talaromyces
emersonii, codon-optimized for expression in T.reesei

atgcegcaacggectecteaaggtegeoegectitagecgetgecagegecgtcaacggogagaacctegect

acagcecccccecttetaccocageoecoectgggocaacggecagggegactgggecgaggectaccacaagar
votbbaqticqtpaQPLMQPLv PCCCCOCC@&Q&&QGCC&JppLpapCdeqqpaPquPLJO agcac

accgetgegtceggecaggteggeagrateceoegettaggettececcggectotgcatgcaggacagaee
:c:L@qchchchupupcqupLauaacuo“qcct ~tgcecggegttaacgtegeocgocacciygor
cocgcaacttagectacogragaggoctogecatgggogaggaacaccgeggeaagggegtegacgtocag
ttaggcccegtegecggecocttaggeogeitctectgatgecggecgecaactgggagggettegeeoeeg
acccegtectecacceggraacatgatggooageacecatecagggecatccaggatgetggegtecatigooty
cgccaageacttcatectcetacgagraggaacactitccgecagggegeccaggacggctacgacatecage
gacagcatcagegecaacgoogacgacaagaccatgecacgagttatacctetggeoctitcgeeyataooay
tcecgegecggtgteggcagegteatgtgeagetacaaccaggtcaacaacagetacgectgcageaacag
ctacaccatgaacaagetoctcaagagegagitaggctteccagggettegtcatgaccgactggegegge

)

4

I atare
Lo

/

bl

P]
~O

-+

caccacagcecggegteggectetgeoctegerggectecgacatgagecatgeececggegacatigeocttegaca
goggeacgtetttetggggecaccaacctocacegttgoegtoctcaacggetecatecocygagtygocoagogt
cgacgacatggecgtecegeatcatgagogoetactacaaggteggecgegacegectacagegteceecate
aacttcgacagctggaccectogacacctacggecccgageactacgecgteggecagggocagacoaaga
tLcaacgagcacgtegacgtocogeggraaccacgocgagatcatccacgagatcggegeegeetecgoogt
cctoctcaagaacaagggeggecteoccectcactggraccgagegettegteggtgtettiggraaggat
getggcagcaaccectggggegteaacggotigecagegacegoggetgegacaacggeacectogoeatygg
grtggggcageggcaccgecaactitococtaccteogtcacececcgageaggecatecagegegagghoat
cagcocgcaacggcaccttcacecggcatocacegacaacggegecttagecgagatggeegetgeegectct
caggccgacacctgectegtettigecaacgccgactecggegagggetacatcaccgtegatggraacy
agggegaccgcaagaacctecacccictggeagggegecgaccaggtecatcecacaacgtcagegecaactqg
caacaacaccgtegtegtettacacacegticogeceogtectcatecgacgactggtacgaccacoeocaac
gtcaccgecatectetgggecggtitacercggtcaggaaageggeaacagectegtegacgtectetac
goegegtecaaceoeggraagacococttocacctggaoyaagage cbqbqacqaptatqgugpv,ctcccau
cgtcaagcectaacaacggcaagggogooceccagecaggactttcaccgagggeatcttcatcgactaceyge
gottcecgacaagtacaacatcaccoeeatetacgagttcgygetteggectecagetacaccaceticgagt
~cagecagttaaacgtccageccatcaacgecectecctacaccecegecageggetittacgaaggoage
ccagagcttcecggecagecctocaatgocagegacaacctctacectagegacategagegegtocecaectc
TrvaiCiapCpCiqqptcaMLManCCuaCC1CCaUQCCJQVOpCdapqanCLJaPLMLQQPCtCCCPa
ccgagaagtacgtooccocecocaacgocaceaacggegacceccageccattgacecectgocggogs
tggoggeaacecccagoctcetacgagoocogtoegeooge ;LcavbacbaiCQLpaLcaMLMchgvdamvtv
accggcgacgaggtecccrcagetetatgtcagettaggeggecctgacgacgeccoecaaggtectiocogay
cttcgaccgecatcaccectogeoeoctggecageagtacct TOqapCdeapCLLLMLLLJLCOCO&CJC

cagcaactgggaccocegtecaccecagaactogotegtecaccaactacaccaagaccatetacgt aac

agcagceccgceaaccteccectecaggooceocteaagecctaccecggeatetgatyga

FIG. 35
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SEQID NO:ES
Protein sequence of Te3A, a GH3 family P-glucosidase from Talaromyces emersonii

mroglikvaalaaasavngenlaysppfvpspwangggdwasavgkavgfvsgltlaskvnlttgtgweay
droevggvgsiprlgipglomgdsplgvrdtdynsafpagvnvaatwdrnlayrrgvangeshrgkgvdvg
lgpvagplgrspdagrnwegfapdpvitgnmmastiggigdagviacakhfilvegqehirqgaqdgydis
dsisanaddktmhelyviwpfadavragvgsvmesyngvnnsyacsnsytmnkllikselgiqgfvmitdwgg
hhsgvgsalagldmsmpgdiafdsgtsfwygtnltvavingsipewrvddmavrimsayykvgrdryvsvpl
nfdswtlidtygpehyavggggtkinehvdvirgnhaeiiheigaasavllknkgglpltgterfvgvigkd
agsnpwgvngesdrgoedngtlamgwgsgtanfpylvipegaigrevisrngtftgitdngalaemaaaas
gadtclvfanadsgegyitvdgnegdrknltlwggadgvibhnvsancontvevihtvgpvliddwydhpn
vtailwaglpggesgnslvdvivgrvanpgktpftwgrarddygaplivkpangkgapggdftegifidyr
rfdkynitpivefgfglsyttfefsglnvgpinappytpasgftkaagsfggpsnasdnlypsdiervpl
vivpwinstdlikasandpdyglptekyvppnatngdpopidpaggapggnpslyepvarvttiitntgky
tgdevpglyvsiggpddapkvirgfdritlapggoylwtttitrrdisnwdpvignwyvtnytktiyvgn
ssrniplgaplikpypgl
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67
Nucleotide sequence of An3A, a GH3 family B-glucosidase from Aspergilius niger
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SEQ 1D NO:68
Protein sequence of An3A, a GH3 family B-glucosidase from Aspergifius niger

mrftsieavaltavslasadelaysppyypspwangggdwaeaygravdivsgmtlaekvnltigtgwel
eloevggtggvprlgipgmcagdsplgvrdsdynsafpagvavaatwdknlaylrggamggefsdkgadig
lgpaagplgrspdggrnwegispdpalsgvifaetikgiqgdagvvatakhyiavegehfrgapeaggygf
nitesgsanlddkimhelylwpfadairagagavmesynginnsygognsytlnklikaslgigqgfvmsd
waahhagvsgalagldmsmpgdvdydsgtsywgtnltisvingtvpgwrvddmavrimaayykvordrlw
tppnfsswirdeygfkyyyvsegpvekvngfvnvgrnhselirrigadstvllkndgalpligkerival
igedagsnpygangesdrgedngtlamgwgsgtanfpylvipegaisneviknkngvitatdnwaidgie
alaktasvslvivnadsgegyinvdgnlgdrrnltliwrngdnvikaaasncnntiviihsvgpvlivnewy
dnpnvtailwgglpggesgnsladviygrvnpgakspftwgktreaygdylytepnngngapgedfvegy
fidyrgfdkrnetpivefgyglsyttfnysnlgvevisapayepasgeteaaptigevgnasdylypdgl
gritkfiyvpwinstdleassgdasyggdasdylpegatdgsagpilpagggaggnprlydelirvsviik
itgkvagdevpglyvelggpnepkivlirgferitigpsketgwsttitrrdlianwnvetgdweltsypkm
viagsssrkiplirasiptvh
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SEQ 1D NO:6%
Nucleotide sequence of FodA, a GH3 family P-glucosidase from Fusarium oxysporum

atgaagctgaactgggtcgecgeageectoctctataggtigetgetggeactygatggtgeagttgotoitg

ctictgaagttccaggcactittggetggtgtaaaggteggttttttaccatttiectcacctaatctcag
cottgttgccatategeccttattcgoctcggacgotacgecaccaaatecgegatcattitecteeocttgray
cetigttttettttttcgateticectececgeaategecageacecttagoectacacaaaaacecococgagd
cagtcetecattgagtttgtegacatc :awtbvxtthcaaqtqthatththqgctqtctac:tcbgcc
tetagaccaccaaatetgggegeaatigategoetcaaacetigttcgaataagecttttattcgagacgt
CFaatftftaLagaga:tgtMCLt“*ﬁaavaabaﬁmqa'pttatnggnggqtqgctqptgt"abvuvb
gttgatcagaatactgacygctcaaaaggtigtcacgagagatacactegeacacteacctecteactate
cttcaccatggatggatectaatgecattggotgggaggaagettacygccaaagecaaagaactitgtge
ccagetcecactetectecgaasaaggtcaactigaccactggtgttgggtaagtageteettgegaacagige
tcthgtbtccttgaptaapqacLctctcaggtggcaagqmqaagqgfgfg,nga:apqtq,o::c a
ttectegtettggtatygegaggtettgott

cagtgcttttececgetggecaccacasgc
ctgatgggaactgagttcaagygygaag
gcac tqgfgptqgfgqucga:activw ﬁqc
cgaggcecgtcaagggcatocaa g‘”Gqug+”+”JLu‘CLt:1QL ddqhdttatai@QF%&lCqucaa
ggtaagccaattggacggtttygggaaategacagagaactgacceecttgtagageacttecgacagagt
gocgaggtccagtecegeaagtacaacatcteocgagtetetetectecaacctggacgacaagacttic
acgagctctacgectggecctttgotigatgoegtocgegetggcgteggttcagtcatgtgetoctitacaa

= = =

LQ

O

i

tcagatcaacaactegtacggttgecagaactccaagetectcaacggtatectcaaggacgagatggat

o]

(\

tteccagggettcegteatgegegatigggoggooccagcacaceggtygectgettetgecgtegetay

atatgageatgectyggtygacaccygegttegacagtggatatagettetggggtgyaaacctgactetic
'g'cafuaapgqaaptgttCchcsLjﬁ g ;ttga*ga atggetectygcgaatcatgteggecttetic

aaggttggaaagacggtagaggacetocoe sacatcaactictectectggacecgegacacctibocggat
TithLaaaLatTtQLtCaQququaW”TCT :caagtcaacttfgqaqtfaauqtccagcucgaﬁﬁac:
gaaccacatccgtgagtetgecogeocaagggaagegtcatectcaagaacaccyggetecectteccetcaac
aatcccaagftccquptgtpctt,vboaqGacgccggtcccaaccctqctgqacccaatqgttocqgcg
accgtggttgegacaatggtaccectggetatggetiggggeteggygaacttetcaattecocttactigat
cacacccgaccaaggtetecagaacocgagotgoocaagacggaactegatatgagageatettgaccaac
aacgaatgggceccagacacagygetetigicageraacecaacgtgacecgectategttttttgeecaacgeeg
actctggtgagyggttacattygeagticgacggaaactiicyggtgatcgcaagaacctcaccctetggoaaca
QQQdeCQdQC,CdLC& gaacgltetegtceatctgecccaacaceattgtegtttetgecatacegtegae
tgbcctgctegecgactacgagaagaacoocaacatecacegecategtetgggetggtetteceggee
ddudqtthQdetq@C&i@q@’qd*@*”CtdudededQQdeqppftqthQﬁ ctococticacttg

gggccgcacccegtgagagetacggtacegaggtiotLt tgaggbgaabaaquc,pqtqgcgctccccaa

,

J

te] \(22

gatgacttct AjqaqquqLCLLCgLf”ﬂ”*'CCudestLQdLCQdLthLTCCC“qC&CCQ&*
agagce gptcccaaca:cMCLqpt cgagtitceggtcatggtetgtettggactaccitiyg
gtattcagacctcaacatccaga C sactoecacctactetectectgetggtecagaccaticet
gccccaacctttgqcaacttcagcaaaa:gc::aa gactacgtgtitcectaagggtgtccgatacatot

acaagttcatctacccctt C@’quCdCtuC@+CCtVCQCJaQPQdQQLdLCLa F’aCQQCQ‘@Cdg\ﬁ
tggtaagactygccgaagagtticctacctecaaacgoect
tetggtgececcaggeggtaacecteaatigic

caggcaacgecacctecgacgagaticeoca

t

3

ggat dtpcLQLdCdCLqLCdCaQCCaCédLCdCCUdVd
ctgtatgtecagectegygtyggegagaacgaaccoegitaey

" 143]
It \(.l‘

tgtectecgeggtttegacegtatoga cegoecagagegecatetitcaacgetcaatig
ac'cqtpgpgatptqaqcaactqgvai ccagaactgggttatcaccgaccatccaaagacyg

totgggtiggaagtagttctegecaagetgectcticagegecaagttggaataa
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SEQ ID NO:70
Protein sequence of Fo3A, a GH3 family B-glucosidase from Fusarium oxysporum

mkinwvaaalsigaagtdgavalasevpgtlagvkntdagkvvtrdtlahspphypspwmdpnaigweea
yvakaknfvasglitllekvnlttgvgwggercvgnvgsiprlgmrglolgdgplgirlsdynsafpagttag
aswskslwyerglimgtefkgkgidialgpatgplgrtaaggrowegftvdpymaghamasavkgigdag
viacakhyvianegehfrgsgevgsrkyniseslssnlddktlhelyawpfadavragvgsvmesynginn
sygequskllingilkdemgfqgofvmsdwaaghtgaasavagldmsmpgdtafdsgysfwggnltliaving
tvpawrvddmalrimsaffhkvgktvedlpdinfsswtrdtfgfvgtfagenregvnfgvnvghdhknhir
esaakgsvilkntgsliplinnpkflavigedagpnpagpngogdrgedngtlamawgsgtsgipylitpdg
glgnraagdgtryesilinnewagtgalvsgpnvtaivianadsgegyievdgnfgdrknltlvgggdel
iknvssicpntivvihtvgpviladyeknpnitaivwaglpggesgnaiadllygkvspgrspftwgrer
esygteviyeanngrgapgddfisegviidyrhfdrrspstdgksapnntaaplyefghglswttfeysdl
nigknvnstysppaggtipaptfgnfsknlndyvipkgvryivkiiypfintsssaseasndgggfgkta
eeflppnalngsagprlpssgapggnpglwdilytviatitntgnatsdeipglyvslggenepvrvlrg
fdrieniapggsaifnagltrrdlsnwdvdagnwvitdhpktvwvgsssrkiplsakle
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SEQID NO:TH
Nucleotide sequence of Gz34, a GH3 family B-glucosidase from Gibberella zeae

ATGAAGGCCAATTGGCTTGCCGCGGCCGTTTATTTGGCTGCTGGCACCGATGCTGCAGTCCCTGACACTT
TGGCAGGAGTCAATGTAAGCTACTCTTCAATTTCATCTCAT WLAAF”WTFCFR?C”C CAACARCTTTT
CTTCACTCA CGATCTTTTCACCATAAACGCAACAGTTTCACAALA ARAGCCCAAATCATGTCTCTGA
'CKT“T“CCTTTKCA‘CGCGGT STACTTCTCATTCGTTGTTLT
CiTiTLCC“”'CCCT”TT'AGCj GAGATTCTTCTCA GTGATGCCTAGATCACTCTC
TGAGGCGTTTAATCTACTTG RGFGATGTGTC CTCATTTGTTCT CTAGTCGCGATAGTTGCTGGA
ATTGCAGTCCTTGATCTTCCTACTGACACTCAAAAGCTCGTTGCE LCAFA”'”V”T”A”I“ICCfC
VITCCCTCGLCATGGATGGACCCTAACGCTGTCGGUTGGEAGGACGCCTACGCCAAGGCCAAGGA
CCCAGATGACTCTCCTAGAARAGGTCAACTTGACCACTGGTGTTGGGTAAGTAACGAGTGAC
TALAImCCDCTARCDCGAT”T”THuﬂAGuCn%UC SGAACGTTGTGTTGGAAALGT GGGAT”T

COCTCTOTCTCCAGGATGOTCOTOT AATTCOOTTC TCCGACTACA
SCCTCTOTCTCCAGGATGGTCCTCTCGGAATTCGCTTCTCCGACTA

N ek Valay Yl

i ¥ale
fx\q \J LL‘ \J\J\J[\\JU :AG

i Yalalaral .J: latelnfalalals

T TN 7Y e TR T
I \/L'\\Jv\.rv (GGG AP (, L

TGGAGTAAG

AL Lo
GAGTTTAAGGAGAAGGGTATCGATATTGCTCTCGGCCCTGCAACTGGTCCTCTCGET
CGCCACGCTGCTCGTGCACGAAACTGGGAAGGCTTCACTGTCGACCCCTACCCOGUTGGUCATGITATGG
CTGAGACTGTCRAAGGGTATCCAAGAT _“TGGAGTCATTGCT“””FCTlAUCA1JAT“T”» AAACGAGCA
AGGTATGTA f

N R A GOTTOAGCAL AAACTAACTOTTAATAGH ST Y T T
CCCATTCAATGGCTTCAGGAACGAAAACTAACTCTTAATAGAACAC CCGTCAACG
AGGCGA

=C
GTCATGTCTCAAAAGTTCARCATTTCCGE GmCmCmG CLTCCAACCT GACGATAAGACTATG
CACGAGCTC TKFKPV GGCOTTTCGCCGACGCCGTCCGCGLCGETE TC FeC

CATTATGTGCTCTTACA
ACCAGGTCAACAACTCATATGOT TGCOAGAACTCCAAGOTCOTCAACGGrATCOTC AAGOACGAGATGES
TTTCCAC FLT”“ GTCATGAGCGATTGECAGGCTCAGCACACCEETGLCECCTCCGCTETTGOC6GTCTT
GACATGACCATGCCTGGTGACACCSASTTCAACACTGGLTTCAGCTTCTGGGGTGRARACCTGACCCTCS
CTGTTATCAACGGTACTGTTCCCGCCTGGAGAATCGAL GACAAFLF”FLFLFAATTD'CGC "GCTTTCTT
CAAGGTTGGCCGATCTGT TGAGGAGGAACCCGAC ATCAA"T“C“PAPC““PC CTCGTGATGAGTATGGE
TTCGTCCAGACCTACGCCCAAGAGAACCGAGARAAGE aa'”'CCfﬂCACGACCA A

AGLGCCACATTCGCGAGGLTGGCGOARAGGGATCCGTCGTCCTCAAGAACACTGGCTCACTTCCTCTTAA

YT AR

;_.

GTKGCFLFKFTTCF CGCTGT ”“TTGGAGAGGACGCTGGTWCbAPLF TGCCGGEE CCC>RT””TTGTG”

R YR T £ R T B P o ST VA BT Y T A T
TACTCTTGCCATGGECATGGEEET CTCAATTCCCCTACCTY

PR N N
GACCGTGGA

ACA DN
'«‘.An\,'\_‘

. - “ Ty p—— ACGOTACTCOTTATCAGAGCATCOTE
TCACCCCCGAC sGCATCTCGCTCCAGGCTATTCAGGACGGTACTCGETTATGAGAC xleILAA Aa

LgACACAfCCT”TTJT3AGCCAGCCCAAWCWC WCCGCCATTGTCTTTGCCAATGCS
CTACATCGAGGTTGACGGCARACTACGGCGACCGCAAGARLUCTCACTCTGTGGAAGC
AGGCGATL GCTCATCA?GAACTCCC“T””fATCTGCC”TXAL WCCATTGTGETCCTTCACACCETTOE
CCCCGTCCTTCTAACCGAGTGGCACAACAACCCCAACATCACCGCCATTGTITCEGOTCLTGTGCCOTGEA
CAGGAGTCCGGTAACGCCATCGCCGACATCCTCTACGGCAAGACCAGCCCTGGACGTTCTCCCTTCACCT
SGGGTCGCACTTATGACAGUTATGGCACCAAGGTTCTCTACAAGGCCAACAATGGAGAGGGTGCCCCOTCA
AC AbwLP”m”P”PC“u”?CAACTTCAFCGACTACTGCCA”“““P’PLTHPA_iwCCCCAQCACCAACGGA
AAGAGTGCCACCAACGACTCTTCTGUTCCTCTCTACGAGTTCGGTTTCGGTCTGTCCTGGACTACCTTTG
AGTACTCTGATCTCAAAGTCGAGTCTGTCAGCARCGCCTCTTACAGCCCCTCTGTCGGAAACACCATTCC
TGCCCCTACCTACGGCAACTTCAGCAAGAACCTGGACGATTACACATTCCCCTCAGGTGTCCGATACCTC
TACAAGTTC ”Pf“””””T“””T”“ACACCCCT“CCT”CGCTGAG“ALPCM”P”” CGATGTY
C

)--<
-3

“‘G

CAACGGOR
~AaalghaiLa

(AN A

GATTTGGTGAGACCGGCGACGAGTTCCTCCCTCCCAACGCTCTCA TTC 'LGCA&Lv'CGI“IF”“
TTCCAGTGGTGCTCCCGGUGETAACCCTCAGCTCTGGGACATTATGTA CTGCCACCATCACC
AACAC iLF”FAFLFTRCC CGGATGAGGTTCCCCAGCTGTACGTCA GTGAGGGCGAGCCTG

CTTCGAGCGTCTTGAAAAC A“MGCTCCTbij’ AC””””A”ATT” WCCGOTCA

NI (N T ~m e e S el alar Nalaliar, N T N ) et [ alalals ~
LJLL ;ﬁ’(, (,L;(,‘v[,*( CCTGAGCAACTGGGACGTCAACGTCCAGAA A\CCGATCACGCCAAG

AAGATCTGGGTCGGCAGCAGCTCTCGUAATC TJC‘CFW“AbeCCC
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SEQID NOITZ
Protein sequence of Gz3A, a GH3 family B-glucosidase from Gibberelia zeas

mkanwlaaavyiaagtdaavpdtlagvnlvardtlahspphypspwindpnavgwedayvakakdfvsgmtl
lekvnlttgvgwggercvgnvgsiprlgmrglclgdgplgirisdynsafptgviagaswskalwyergr
Imgtefkekgidialgpatgplgrhaaggrnwegftvdpyaaghanaetvkgigdsgviacakhyianeg
ehfrgrgdvmsgkfiniseslissnlddkimhelynwpfadavragvgsincsyngvnnsyacgnskllingi
lkdemgfggfvmsdwgaghtgaasavagldmbmpgdtefntgfsfwggnlitiavingtvpawriddmatr
imaaffkvgrsveesepdinfsawtrdeygfvgtyagenrekvnfavnvghdhkrhireagakgsvviknt
gslplkkpgflavigedagsnpagpngecadrgodngtlamawgsgtsqgfpylvipdggisigaiqdgtry
esilnnngupgtgalvsgpnviaivianadsgegyievdgnygdrknltlvwkggdeliknvsaicpntiy
vihtvgpvlltewhnnpnitaivwagvpggesgnaiadilygktspgrspftugrtydsygtkvivkann
gegapgedfvegniidyrhfdrgspstngksatndssaplyvefgfglswttfeyvsdlkvesvsnasysps
vgntipaptygnfsknlddvtfpsgvrylykfiypyintsssaekasgdvkgrigetgdeflppnalngs
sgpripssgapggnpglwdimytvtatitntgdatsdevpglyvelggegepvrvirgferleniapges
atftagltrrdisnwdvnvgnwvitdhakkiwvgsssrnlplsadl
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SEQID NOIT3
Nucleotide sequence of Nh3A, a GH3 family f-glucosidase from Neciria haemafococca

atgcggttcaccgtecttcte tggttggttcgcaagetgaccaga
aaccactacagctc cctectecactatecttogecatggat
ggatcctgctgete gattttgtttcacagecttacectt
ctitgaaaaggtcaa gttttcctetcetectgacgtgacactt
tgetttggcctyge (s} actcgaggcagatggatgggcegaacgtt
gogteggcaacgtgyg gttcuctccctCthff;\aatchtqgtctctgcatgcaqgatggccccctcgg
catcogettgtetgactataactotgoet actggtattacagcetggtgectettggagoogigeo
ctttggtaccaacgtggectectgatgggraccgageategigaaaaagygcatcgacgttgeactigaoge
ctgectactggtectettggtegtactocotactiggoggoeogea qugagqgfttptpqgttqb::c:ta
cgttgctggcgtigecatggocgagactgttageggecatticaagatggtggtactaetegectgtgetaag
cactacatcggceaacgaacaaggtatgeocticitcacttctoctecgetgataaatetgectcacaacaacct
agagcaccatcegecaageccecgaatecatiggeocgeggetacaacatcacecgagteccctgtegtagaac
gttgatgacaagaccctcecacgagetictatotoctggoegttegecagatygceghcaaggetggtgttggty
czatcatgtgttcctaccagcagctgaacaac:cttacggttgccaaaac~ctaagcttctcaacggaat
totocaaggacgagetaggattccagggetiogtecatgagtgactggecaageccaacatgectggagotgot
accgctgttgecaggecttgacatgaccatgoccggtgacactttgttcaacaccyggatacagetitotggg
gtggtaacctgaccctecgectgtagtcaatggecactgtitococcgac tgngtattjacqacatggc:a:gag
aatcatggcagetticttecaaggtiggraagactgitgaggacctticectygacatcaactittettetigg
totogagacacttttggctacgticaagooegetgocraagagaactygggaacagatcaactteggagtiy
atgttcgtcacgaccacagegaacacatticgacicticggoogecaaggygcacegtectecttaagaacta
tggectecattgectetgaagaageccaagticetigecgtegtiiggcgaggacygccyggeccgaaceoigot
ggococcaacggcectgtaacgaccgoggatgtaacaacggeactctggecatgtectggggetecaggaacag
cocagtteccttacctegttactecegacicagogetacagaaccaggetgtectegacggecactogota
cgagagtgtcttgcggeaacaaccagtigggaacagacacgeagtctcattagecaacctaacgtgacgget
attgtgtttgccaatgeccaatteoggagagggatatatecgatgttgacggcaacgaaggegatecggaaca
atttgaccttgtyggaacgaegggtgatgacctaattaagaacgtctectcaatectgecccaacaccat
tgttctgcacactygttggecctgtcatectgacggaatggtatgacaacccgaacattaccgecatagt
Lgggctyggtgtacctyggacaggagtceggeaatgetctigtggacatectttatggcaaaacaagocc
gtcgctcectececttecacatggggtegeacoegaaagagttacggecactgatygtectatacgageocas
tggtcagggtgctectecaagatgatticacgyagggagictittategactategtecattttgaccay
tectoctagecaccgacggceagecaagictaatgatgagtccagtecccatectacgagtttggecatggte
coctggaccacgtitgagtactctgaactcaacaticaagetcacaacaagattececctcgatectactat
tggecgagacgattgccgeteocggtoctiggoaactacagtaccgaccttgecygattacacgttocooegat
ggaattcgctacatctaccagttcatetatecctggitgaatactictteticcggaagagaggoitatyg
gcgatcccgactacggaaagacggocgaagagttoctgecoceoccggagetetegacgggtecagetocagoo
gcgacctecatectetggtgeteraggtogaaacceticatetitgyggatgtgttgtacactgtiagtget
tcatcaccaacactggcaacgecacctoggacgagatoccgeagetctacgtitagtecteggtggogaga
acgagccecgtecgegtectte Cegaccgaattgagaacattygcgecctggeccagagtgicagatt
cacaactgacatcactcgoct yagcaactgggacgtogtctctcagaactgggtecattacagac
tacgagaagaccgtatatgte ctoccgeaacctgectetecaaggcaaccetgaagtas
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SEQID NO:74
Protein sequence of Nh34, a GH3 family P-glucosidase from Nectria haematococca

mrftvilaafsglvpmvgsgadgkplglgvnnntliahspphypspwndpaapgwesaylkakdfvsgltl
lekvnlttgvgwmgercvgnvgsliprigmrglomgdgplgirisdynsafptgitagaswsralwygqrgl
Imgtehrekgidvalgpatgplgriptggrnwegfsvdpyvagvamaetvsgligdggtiacakhyigneg
ehhrgapesigrgyniteslsspvddktlhelylwpfadavkagvgaimcsygglinnsygognsklingi
lkdelgfggfvmsdwgaghagaatavaglidmimpygdtlfntgoysfwggnitlavvngtvpdwriddmamr
imaaffkvgktvedlpdinfsswsrdtfgyvgaaagenveginfgvdvridhsehirlsaakgtvlilkns
gslplkkpkilavvgedagpnpagpngendrgenngtlamswgsgtagipylvtpdsalgngavidgtey
esvirnngwegtrslisgpnvitaivianansgegyidvdgnegdrknltlwnegddliknyssicpntiv
vihtvgpviltewydnpnitaivwagvpggesgnalvdilygktspgrspftwgrirksygtdviyepnn
gggapgddftegviidyrhfdgvspstdgsksndesspivefghgiswttfeyselnigahnkipfdppl
getiaapvignystdladytfpdgiryvivgfiypwintsssgreasgdpdygktaesflppgaldgsagp
rppssgapggnphlwdvlytvsaiitntgnatsdeipglyvslggenepvrvlirgidrieniapggsvref
ttditrrdisnwdvvsgnwvitdyektvyvgsssrnlplk
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SEQID NO:75
Nucleotide sequence of Vd34A, a GH3 family B-glucosidase from Verticillium dahliae

ATGAAGCTG &tCLTCGClA(IGCCII%ﬁIGGCA SCCAGCGGETGTGTCT
CTCTTTTTCACAAGGAARCCARACCCGCACCAT
"\,P AACCCATGCCGTGTTCGCGCATGCCCTTTIC

KTCGC CATAGCACCACTCCATCTTCATTTY

C
SCACAATCGTTCATGCOTCGTGUCCCACTGCCA]
TGAGAGCCTTGACCACCGTTGTCGACATCTCGTCGCCAAGGCTCETY
’CEAiLvuAI"“I””JCAGCA‘CCTC]‘C SCCAGACT!
TACCCTTCTCCATGGATGAACCCCCARAGCGAL T:G:T:G

TR R SO A AT ST T T O B 7 STV AT A R R O T T O
SGTAGAGCAGATGACTCTGLTCGAAAAGGTCAACCTCGACGACAGGTCETCGEEG
G =C

TOOGGGACAACCOAACOTOR
TGCGEGACAACCCAAGCTC

o
T TQATT SAGCAGTCGTGCT
CTGTTGTGTGTGAACCT

ol nlaral alaral Wal Wal,
CEGGCCGCAGAGAGCG

CCCf STATTCTACTTC
GACTCTGTTTCCCTTGS

AT N aN LaleTarallisil
ILL‘\J\J\JLL‘\J\ AT AL .[ ].

el ('1 Dulnsiny
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ACAG CCCCGTCTTGCCATCCARAGTCATCTGACAGAAT TTT TGGAGCGGTGATCTCTGUGTCGGAA
CWCU (GATLCCCCGA TCEHCTGLAGGLGGCTTTET }G,CLACAunLIATCCCFIF
CGG CTCT”“ ACTTC UTTGAGCCAG“b“uCK’GCCCT CTGGGACCGAGGGUTTOTGTAC

C-;LLCL . ‘"DIIGGCGCCGAASG AGTAGCCAL GJJV?TC}ATETCCWCCICCGGCCCGCCAI“”
C””F” ,.”'”CT CCOGUCGEAGETCGTARCTGGGAGGGTTTCGCCETCGGACCCTTACCTCAGTG

A It N alalalalal alal b Nilalalnialaltialaink S Tals Saleuta r Y ala r il ~
AATCCGTCAGGGGCATCCAGGAT Qv¢bj*¢biﬂiiﬁ,ﬁﬂ\vu 'CAAGCACTAC Al’

Palnlal YehUiidelelelelel Yelntelielele AT A SR LA

GTCAA AA\/ATT CCGCCAGGCTGEECGAGGCTCAAGE TACGATGTCGACGAGGCAT

AT NaleyNar S Ve Yalat ivelat e Nelal I OACGOTGTOCOTOC
& (, L\\/\‘fr rf\\ LL\\/V.'I}A Jv.'l}x (7 _T\./_'. LA ATl _'r “'r SC18: J. .[ RENRCIS

TGGAGOCGGENAGTGTCATGTGTTCTTATCARCAGETEGEGAT TCTCCTCTTTCCTTGOAG
ACAGTGOACTGACCAACCTTT T TG0 CARGATCAAC AACAGTTACGACTGTCARAACTOACATCTTOTS
AATGGGOTCCTCARGGACGAACTCGGCTTTCAGGGETTCETCCTCAGCGATTCGCARGCGCAGCATEOTG
GTGCTGCCACTGLCGTTECTGGACTTGACATSGUCATECCCEGTGACACTCACTTCAACACCAGAGTCEC
TTOTGGGGECGCTARCCTTACCAATGCCATTTTGAACGGCACCGTTCCCGAATATCGGCTCCATGACAT

GOCATC C‘TATEAiQQCCGC“L TTTCAARGTTGGARAGACCCTG Acg\”r”rfﬁisf\xr”Aaﬂi‘“r
CGTCTTGGACAARAGACACCATCGGCCCGCTGCACTGEGCGACCCAGGACARTATGCAGGTCATCAACCA
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NN TN T

AC“C,TiEtl STCCGTCAAGACCACGGUGLCOTCATTCGCACCATCGC GCGG NvluT”IIA
ARRRATGAGGGATCACTGCOTCTGARCAAGCCGAARATTTGTTGCTGT GGTG’A”? GCTGGCCLT C

GTCCTGITGGTCCCAATGGCTGCCCTGATCAGLGTTGCAATAACGEE! GCTGGATGGGGATC
TTCCCTTATCTCATCACT CCTGATA%”%CT””TCA STTTCARGCCGTTTCGGAT GGT
TCGCGATACGAAAGCATCCTCAGCAACTGLEGATTATGAGUGCACAGAL SGTTTCCCAGGCGGATG

L- ML A » \‘\JV\JU'}A
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CACTCTCTGGAATGGAGGA ”ACSZS“TTATT\“’CGAGECUP GCGGCCAACAACAAD
ACCATCGTCATCATCCATTCGGTTGGTCCCGTTCTAGTCACTGACTGGTACGAGAATCCCAATATCACGG
CTATCATCTGGGCCGGCTTACCCGGACAGGAGTCTGGCARN C”Cm‘meC(GALATT“TTTACGGCCGCGI
Gn“ CFTJGTGJCPRGFCFCCTTTCPCC [GGGGTCCAACTGTTGAGAGUTACGGUGTTGACGTCCTGAGA
GA GG TGETGCTCCCCAGAGCGATTTCGAC ;Auvubul(li(”'CGAITACDGIIG?I

m””“FCFLFAxTC GG nTTh
|"1 m C '-< s r'1 n d La (\

ATAACAATGCATCAGCGCCGAGGAACAG
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p\f‘*ﬁ‘ Nelalab Salalalaratay 'r\r[\
\GUAGUUAUCGULUCLUAA
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CWT”beﬁTiKCLWC”“T%”“ CTGGGCAGACGAGCCCTGCGCCGAGATTTGGETGCTAACTACAGTACGA
ACTAC I“TTTCCCCAGGGCGA&A””C“'”Z‘7”‘”‘mCtA(A AT ACCCAIACCICAA
TTC’, ACC K?CGF?GF ATTGGCTGATCCTAAATACGGCCAAACTGCAGAAGAGTTCUTCCCAGAG
GGCG TCACCGCAGCCTAGGCTCCCAGCTTCTGGAGGGCCCGGAGGCAACCCAATGCTTT
SGGACGTCATATTCACGGTCACCGLCGACCGTGACCAACACGGLTAAGGTTGCTGGGGACGAAGTGGCACA
GCTTTACGTTTCTCTY GClgnrCC‘”ACGA‘CC]ATT‘G7”””‘”CkGlG sGTTCGACCGCATTCACATC
GCGCCTGGAGCCTCGCAAACCTTCCGTGUGGAACTCACGLGLCGGGACCTCAGUAACTGEGATGTTETCA
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CGCAAAATTCGTTCATCAGCCAGTACGAAAAGACGGTCTT _{\.J—'-‘\/[j Z(Jﬁ’k(;"‘vi‘vf\‘.l CCCGAAACCTCCCTCT

GG
CAGCACTCGCCTCGAATAG
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SEQID NO:IT6
Protein sequence of VA3A, a GH3 family B-glucosidase from Verticilfium dahliae

mkltlatallaasqgevgagygpklkhpgrgtnssselafspphypspwmnpgatgwedayararevvagmt
llekvnlittgvgwsgdlovgnvgsiprigwrglclgdgpggivfadyvsyfissqtagatwdrgliyvagra
haigaegvakgvdvvigpaigplgripaggrnwegfavdpylsgvavaesvrgigdagaianvkhyivne
gehfrgageaggygydvdealssnvddktmhelylwpfadavragagsvnesygginnsygegnshliling
likdelgfggfvlisdwgaghagaatavagldmampgdtrfntgvafwganltnailngtvpeyrlddmam
rimaaffkvgktiddvpdinfsswtkdtigplhwaagdnvgvinghvdvrgdhgalirtiaargtvlikn
egsiplinkpkfvavigedagprpvgpngepdggenngtlaagwgsgtasfpylitpdsalgfgavsdgsry
yesilsnwdvertealvsgadatalvivnansgegyisvdgnegdrknltlwnggdeligrvaaannnti
viihsvgpvilvtdwyenpnitaiiwaglipgqesgusiadilygrvnpggktpftwgptvesygvdvirep
angngapgsdfdegviidyrwidrgsgvdnnasaprnsssshapifefgyglisyttfefsnlgierhdvh
dyvpttggtspaprfganystnyddyvipegeiryiyvahiypylinssdpkealadpkyggtaseflpega
ldaspgpripasggpggnpmliwdviftvtatvintgkvagdevaglyvsliggpddpirvirgfdrihiap
gasgtfraeltrrdlsnwdvvtgnwiisgyektvivgsssrniplstrie
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SEQ D NO:7T
Nucisotide sequence of Pa3G, a GH3 family B-glucosidase from Podospora anserina

CCATTCCTGGCCATTTATTTGECT GGOTT

AL

AN
nAnn' ROIGCIC:

ATGAARCTCRAATAR CTTGGCCGA
ATTGCATCAGTGGTCCGOTEEL A“¢ACCTT”GC“TCT?ATA3AAPLPCP”PATCT”TTQCGCG“GCAGC
TECTCTTCTCCAGCCTTTAAATATCACGGARAAGCTTC TGAATLMAP”PC GTAT
GCTCCTTTAGGGATTTCAATTCAGCTAATCACTCCTCA
CCAGCTTATGCTT
GCCGGA LA TAA”TC"CACACTCf““T”CA?TmGC"A“.] T AGCAGCC
SATACCATCAGCACTGAL ‘W”P"CAAT
GATTGG\TQHP”PCACTCCT“A”A“CA"CCCGTA CAAAGATCCGAGATGLGRG
WGCCTTCTTTTCO COTGCAGTTGCTGAGAACTCAAAAGACACCOGE sATCCGETA
\ALPCTA” TCCAAGCACTTCOTCOAGGGTCTAGAAGGGAGAGACRAAGATCA CTGATTG
AAAPLPTT'”TA COTATGATTTGGAGAGATGGCAAGGGCCTCTTAGATACAGGTTCAATGC
CCH aATCTTTCGGAG“““TPTTT”CAACCLTTTCAACAAiQCTCTCGA”ACAT”P“G
CTCATATAATGCGCTCAACGG! TATTTGATGG
ACGACATCCTTCGAARACACTGLAATTGGACCGAGCACAACAACTATATAACGA TAATGCf“l

PR (N T S T P R T R R T T R £t R R g COTTATAAC
TCAGGACTTCCTCCCCAACTTTCACAACTTCAGCCAAACTCCAGCTCAAGCUELH TTATAA

CCA A YO RA CA (A T
TCAAGTCAAGAGAA

AGAAAG

STCTCCTTCAATCA

CCTTTGACAAT

I Tararalsiie
ERVIC IR R

AGGTTTS

A;\N;\ HalTala ety

Halalolare
Loagtallil

i ACGAACCTOTTCATRRT
TGGAACGAA CTTCATGGET A 2

NL

L

NN TS RSy N eleh e lalat el G Nelalaralalai VeIl Ve ATGTAATOS ACAATC
GCCGETA TCT GAGGTGCCTGCATACCCCCCACTCACAGATETAATC CATACAATC
A PNET AN RPN P N I 7 TR T R PN O £ TTCGCAGATTATA A YT R PN O A (R
ALTOUTCTEUTGE GCAAATTATCGACCGAGCACTTCGCAGATTATACGAAGGCC J_A TCCCAGCTGG
AT - T el G N al Nalar PO AT A N alale el el S Nelale
CTATCTCGACTCAGCCTCCCCACATCCATACACCAAAATCTCATGGETCCCAAGTAAACACCCCCAAAGCT

[;;

CAAGCCCTGGCTCTCCAGTCCGCCACCGACGGGATAGTCCTTCTCAAARACAACG
ACCTCACCAACAAAACCATAGCCCTCATAGGCCACTGGGCCAATGCAACCCLGCCAAATGO
CAGCGGTATCCCCCOTTACTACGCCAACCCAATCTATGCAGCCACCCAGCTCAACGTCACT TTTCATCAC
GCCCCAGGACCGGTGAACCAGTCATCTCCCTCCACAAATGACACCTGLACCTCCCCCLLCOTOTCCGLGH
CTTCCARATCGGATATCATCCTCTACCTCGGUGGCACCGACCTCTCCATCGCAGUCGAAGACCGAGACAG
AGACTCCATCGCCTGGUCATCCLOTCAACTTTCCTYGYTAACCTCCCTCGCLCAG! SAARACCCACA
ATCGTAGCAAGACT SACCAAGTAGACGACACCCCCCTGCTCTCCAACCCAAACATCTCCTCCATCC
TATGCGTAGGCTACCCAGGCCAATCAGGUGGAACAGCCCTCY GAGTCAGCTCCCC
TCACAGTCTACCCAGAAACTTACACCTCCCTCATCCCCCTGACAGUCATGTCC
CTCCGCCCARACCTCO CCCAGGUCGGACTTACAGGTGGTACCCCTCCCC
ACGGCCTCCACTACACAACCTTTACCGUCAAATTCGGCGTCTTTCAGTCCCTCACCATCAACATTGCCGA
CTCCTTTCCARACTLGTAAL ATACCTCGACCTCTGCCGGTTCCCGLAL
“ﬁTALPCw“wL CTCAAATCTGACTATGTCGCCCTTETYTTTCTCAGGGGT
ACCCGATCAAGACH GTACAAGCGGATAAGGGATATCGAGCCGGLGGATTAL
GGTGGGEETEETGET CATTTGGCTAGGLTGGATTTGGEGEEEGA “TAPCPTTTI
SAGTTTCTGCTGGATCTGGAGGGGELGAGGGATAGGETTGTGATCGA

\GAAGTTCCCTCAGCS

¥t ‘lf‘(fﬁrJ’,, ‘lf‘(("f‘(("lj’, A
o (AW (L) T

CTAGRCOOOTA
Aol gl

A YAlaI Ay U ar VA

A ek XnlalVals
GARCATCATCACC

i,

aTalarlal

SGCCG

TCGEACTGOCL

ot

rxmrxm dialalelalsl
(SR .\/\J\T\/\/

J>‘

-[-Im;-[ [alalauiialilale
[SHAGICICHEG N R

Il atalal Salalalals

LaolsalglL Ul

NalalaIolalolarel

lAglal il

TP N O O R A ¢
[TCCGOGGGAAG

SaTe
[G1%}

OTGOGGCGEGTTOA
LHUGLUGLG U T A
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SEQID NO:7B
Protein sequence of Pa3G, a GH3 family P-glucosidase from Podospora anserina

mklukpflaiviafnlacasktpdeisgplaktlacdttaspparaaalvgalniteklvnlveyvksre
aplgisiglitphsmslgaeriglpayawwnealhgvaaspgvsingaggefshatsfantitlaaafdn
divyevadtisteavafsnaelagldywipninpykdprwgrgheveylsllfravqllvigktpgedpy
hikgyvgalleglegrdkivrkviatckhfaaydlerwggalryrinavvisgdlseyvigpfaqeardsk
vgsfmcsynalngtpacastyinddilrkhwnwtehnoyitsdenaigdflpnfhnfsqtpagaaadayn
agtdtveevpgyppltdvigayngsllseeiidralrriyegliragyldsasphpytkiswagvntpka
galalgsatdgivilknngllplditnktialighwanatrgmlggysgippyyvanpivaatglnvifhh
apgpvangsspstndtwtspalsaasksdiilylggtdlisiaasedrdrdsiawpsaglsllitslagmghkpt
ivarlgdgvddtpllisnpnissiluvgypggsggtallniitgvsspaaripvivypetytslipltams
lrptsarpgriyrwypspvipighglhyttftakfgvfeslitiniaelvsneneryldlerfpgvsvwys
ntgelksdyvalvivrgeygpepypiktlvgykrirdiepgtigaapvgvvvgdlarvdlggnrvlipgk
yeflldveggrdrvvielvgeevvlekfpgppaag

SEQID NOITS
Protein sequence of Tn3B, a GH3 family B-glucosidase from Thermofoga neapolilana

MERVNEILSQLTLEERKVKLVVGVGLPGLEGNPESRVAGAAGETHEVERVGLPAFVLADGPAGLRINPTRE
NDENTYYTTAFPVEIMLASTWNRELLEEVG KAMGE?VRFV VDVLLAPAMNTHRNPLCGRNFEYYSEDPV
LSGEMASSEVKGVOSQGVGACTEREVANNQETNRMVVDT IVSERALREIYLRGFETAVRKESKFWSVMSAY
NKINGRYCSONEWLLERKVLREEWGFEGEVMSDWYAGDNPVEQLKAGNDLIMPGKAYOVNTERRDEIEE IM
FALKEGKLSEEVLDECVRNILKVLVNAPSFENYRYSNKPDLEKHARKVAYEAGAEGVVLLRNEEALPLSEN
SKIALFGTGOIETIKGGTGSGDTRPRYATISILEGIKERGLNFDEELAKTYEDY TRKMRETERYRKPRRDSW
GTIIKPRLPENFLSEREIHKLAKKNDVAVIVISRISGEGYDREKPVEGDEY] DETDLIKTVSREFREQG
KEVIVLINIGSPVEVVSWRDLVDGILLVWCAGQETGRIVADVLTGRINPSGRKLPTTEPRDY SDVPSWTER
GERPEDNPORVVYEEDLYVCYRYYDTEFGVERPAYEFGYGLSYTTFEYSDLNVSFDCGETLRVOYRIENTGGRA
GREVSQVY TRAPKGKIDKPFOELKAFERKTRLLNPGESEEVVLEIPVRDLASEFNGEEWVVEAGEYEVRVGA
SSRNIKLKGTEFSVGEERREKP

iﬂ

Fi

42
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Alignment of amino acid sequences of Fv3C homologs. Alignment was made in Muscle
{in accordance with Edgar R.C., BMC Bioinformatics, 2004, 5: 113) using default parameters.

y 50 . 40 “
I 3B 1 o o o o e e e e e e e o o e o e o e o e :

Fv3G ¢ e MFPSSISCLA--ALSLMSQOGLLAQSQOPENV -~~~ === —m——-TTHDTY 34
Fv3D MASI&SVLVSGLQ——}A)VL"QAYDASb*ABPAESV”“P———KNWTT?JC 1 45
Tr3A 1 —- MRYRTAAALAL-~ATGPFARADSHS — === m o e e e =TSR SA 2 20
Pald : —=-==MALOTFFLL--AAAMLANAE ~~ = e e e e e e TTGERY @ 24
Tal3h ¢ -= MRNGLLEVAAL = ~ARAASA == e s v o e e e v e e e e SYNGENT 00 22
An3A  ==MRFTISIEAVAL-=TAV S L e e e e e e e e e e e ASADEL : 22
Tr3B : -MEKTLSVEAAALL-- %VAE%NPYPDPmmwmmmwmmmwmmmwmmmwdqb! : 28
Nh3A ——MRFTV;JAKF?‘IVPM IGECADQKPLOLG- =~ = m e e e VNNNTL @ 35
Gz3A ¢ == MEANWLAAAVY L-AAGTDAA~~—~~-VPD = NTVARDTL 00 25
Fv3C : ~-MELNWVAAALSIGAAGTIDSAVALASAVPDTLAGVKKADAQRVVIRDTL : 48
Fo3aA @ -- MELNWVAAALSIGAAGTDGAVALASEVEGTLAGVENTDAQKVVIRDTL ¢ 48
Pal3G  —-MKESVVVARA L——noPlL“TP“V A LIKRDL 20
Vd3A ¢ - MELTLATALLA--ASGCVSAGOPKLKHPOROT ~ == == === =NSSSEL ¢ 26

&0 * 30 * 160

TN3B ¢ == e e e e e = S MERVNE I LSQLTLEERKVEKLVVGVGLE @0 26
Fv3G : FYGQOSE F THTCESWARAA VAKAﬁﬂLv“ LTLJE¥VNL”””—G)T : 78
Fv3D @ YG-~HSPHYPAN--NATGHKGWEDAFAKAQNEVSOLTLEEKADMVTS : 88
Tr3aA 1 BEA--VVP-——mm———-— BAGTPWCTAYbﬁ KAALAKLNLQDRVGIVS 1vbWN : 59
Pal3D : SR-=-QAP-=======SGCAQAWAAAHSQAAATLARMSOQODKINMVTGIG : 64
Te3A : AY--SPPEYPSPWA R\DCD—WHQAYQKA”“P’“-LTLAB¥VNL”””TCWF : &9
An3A : AY--SPPYYPSPWANGOGD-WAEBAYORAVDIVEOMTLAEKVNLTTGTGRWE 89
Tr3B : AY--SPPFYPSPWMDPSAPGWEQAYAQAKEFVISGLTLLERKVNLTIGVGHM @ 76
Nh3Aa : AH""SpPHYfSPNMD?AAPu VEEAYLKAKDEFVSCQLTLLEKVNLTTIGVEWM ¢+ 83
Gz3A : AH--85 PSP PNAVGWEDAYAKAKDFVSOMTLLERVNLTTGVGWY @ 33
Fv3C @ 2 5P SP PNAVGWEEAYAKAKSEFVEOQLTLMERKVNLTTGVGHRD 9o
Fo3A 3 P NALCW"“YAKAKWPJS)ITLMEKUWIT“”VTWQ : 96
PazG : P EADGWARAYVEKAREFVSOMTLLEKVNLTTGTGWA @ 78
Va3A 3P COATGWEDAYARAREV VE?MTL;M¥VNL””TV3W : 34

* 120 * 140 *
Tn3B : GLFGNPHSRVAGAAGETHPVPRVCGLPAFVLADGPAGLRINPTRENDENTY :

~J

6
Fv3G ¢ Toemememmme ---mC”SGTi.: IPRVGFPGLCLADAGNGVRNTD -~ ~mwm=== ¢ 110
Fv3D 1 Prmemmee—— GPCVGNIVAIPRLNFNGLCLEDGPLAIRVAD-~—-—~——~~ : 120
Tr3A ¢ G-~ ~GPCVGNTSPASKISYPSLCLODGPLGVRY ST~~~ mm==—— ¢ 101
Pa3b ¢ Remmow—e—- GPCVGNTAATSSINYPQICLY b\} PLGIRFGT =~ e : 96
Te3A : Q=== =———-DRCVGOVGSIPRLGFPGLCMODSPLGVRDTD -~ ~ = === ¢ 101
An3a ¢ L-mememme ELCVGOTGGVPRLGIPGMCA QDS PLGVEDSD~-——~>>—~ : 101
Tr3B ¢ G-~ =-—~EKCVGNVGIVPRLGMRSLC ’\’?ODGPL(:LRFNT-" e 0 1083
Nh3A ¢ G-==m——=—— ERCVGNVGSLPRFGMRGLCMODGPLGIRLSD-»~-——~—~ : 115
Gz3A 1 G- -BERCVGNVGES IPRLGMRGLCLODGPLGIRESD -~ m === 2 115
Fo3C 1 Grmmmmmee ER(T‘\7’\}1\ S ITPRLGMREGLCLODGPLGIRLSD == -~ = : 12¢€
Fo3A ¢ Grmmmrmem- --WRCVG'\ VGEIPRLGMRGLCLODGPLGIRLS Dm0 128
Pa3G : S-=mm——-—- ROCVGEOVGATPRLGLE :SIJ\’}’ﬁlllju"JJ\ IRGTD-——mmm——~ : 110
VA3A 1 Gr-mmme e ELC\/ GNVGSIPRIGWRGLCLODGPQGIRFAD—~===—~~ : 116

FIG. 43A-1
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60 * 180 *
MLASTWNRELLEEVGKAMGEEVREYGVDVLLAPAMN-~THEN :

3

P

w

el

B

!

-3

I

3]

2]

)

R
o
-

v3G : YVSSFPSGIHVGASWNPELTYSRSYYMGAEAKAKGVNILLGEPVEGPLGRV
v3D : YASBVFPAGVSAASSWDKDLLYQRGLAMGQEFKAKGAHILLGPVAGPLGRS -
r3A : GSTAFTPGVQAASTWDVNLIRERGOFIGEEVKASGIHVILGPVAGPLGKT
a3l ¢ GTTAFTPGVCAASTWDVDLIRQORGAYLGAEAKGCGIHILLGPVAGALGKT :
e3A : YNSAFPAGVNVAATWDRNLAYRRGVAMGEEHRGKGVDVQLGPVAGPLGRS
n3A : YNSAFPAGVNVAATWDENLAYLRGOAMGQEFSDKGADIQLGPAAGPLGRES :
r3B : YNSAFSVGLTAAASWSRHLWVDRGTALGSEAKGKGVDVLLGPVAGPLGRN @
h3A : YNSAFPTGITAGASWSRALWYQRGLIMGTEHREKGIDVALGPATGPLGRET :
Z3A : YNSAFPTGVTAGASWSKALWYERGRIMGTEFKEKGIDIALGPATGPLGRH
v3C : YNBAFPAGTTAGASWSKSLWYERGLLMGTEFKEKGIDIALGPATGPLGRT -
03A : YNSAFPAGTTAGASWSKS WYEKCL MGTEFKGKGIDIALGPATGPLGRT @
a3G ¢ YNSAFPSGOTAAATWDROLMYRRGYAIGKEAKGKGINVILGPVAGPLGEM :
d3A LWSYFTSSQTBC%TWD\(LMYggfﬂliCZ GVAKGVDVVLGPATIGPLGRL :

*

N

[

<

*

N

e

J <
*

N

-

(R

N

N

n3B : PLCGENFEYYS ~rR<C JOSOGVGACIKBEVANNQETNEM
v3G : VEGGRNWEGE VAGI ODBvJNDC SKHELAQEQETHRL @
v3D AKSGRWWEGF IzME"'IKGHWD%W“QATAKHFICBEqEJN“' :
r3A GGRNWEGEG TAMGOTINGIQSVGVOATAKHYIILNEQELNR -
a3Dh : EHGJAWWEGFGADPLlBCE WRKETIEGIQSAGVOANAKHY IANEQELNE~
e3A : PDAGRNWEGEFAPD ASTIQGIQODAGVIACAKHFILYEQREHIRY :

N

C)&

o H

n3A : PDGGRNWEGEFSPDPALSGVLFAETIKGIQDAGVVATAKHYIAYEQEHFR

r3B : PNGGRNVEGFGSDPYLAGLALADTVIGIQONAGTIACAKHELL ]T\EOEI*IFRQ :
h3A ¢ PTGGENWEGEFSVDPYVAGVAMAETVSGIQDGGTIACAKHY IGNEQEHHRQ « Z
z3A : AAGGRNWEGFTVDPYAAGHAMAETVEKGIQDSGVIACAKHYIANEQEHFRY ¢ 2
v3C : AAGGRNWEGHFIVDPYMAGHAMAEAVKGIQDAGVIACAKHYIANEQEHFRQ @ Z
03A : AAGGRNWEGFTVDPYMAGHAMAEAVEKGIQDAGVIACAKHYIANEQEHFRD : 2
a3G : PAAGRNWEGEFSPDPVLTGVGMAETVEKGHODAGVIACAKHFIGNEQEHFRQ @ Z
d3A : PAGGRNWEGFAVDPYLSGVAVAESVRGIQODAGATIANVKHYIVNEQEHEFRG : 2

260 x 280 * 360

n3B ¢ Vomememe s e e - = SYDT IVSERALREIYLRGFETAVEKKSKPWSVMSAY ¢ 2
v3G : AASVIG-—~—----ADATSSNLDDKTLHELYL~~==—mrmmm= = CYMCEY ¢ 2
v3D : PTFVHADGYIGEVDKEALSSNMDDRTMHELYIWPFANAVHAKAS-SMMCSY @ Z
r3A ; e e =BT SONPDDRTLHELYTWPFADAVQANVA-SVMCEY 3 2
ash ¢ e -ETMSSNVDDRTQHELYLWPFADAVHANVA-SVMCSY @ Z
e3A : GAQD~---~GYDISDSISANADDKTMHELYLWPFADAVEAGVG-SVMCEY : 2
n3A : APEAQG--YGFNITESGSANLDDKTMHELYLWPFADATRAGAG-AVMCSY @ Z
3B VGEANG-~YGYPITEALSSNVDDKTIHEVYGWPEFQDAVKAGVG-SFMCEY : 2
h3A ¢ APESIG--RGYNITESLSSNVDDKTLHELYLWPEFADAVEAGVG-ATM S
zZ3A : RGDVMS--QKFNISESLSSNLDDEKTMHELYNWPFADAVRAGVG-SIMCEY @ 2
v3C : SGEVQOS--REKYNISESLSSNLDDKTMHELYAWPFADAVRAGVG-SVMCSY ¢ 2
03A @ SGEVQS--REKYNISESLSSNLDDKTLHELYAW ﬂDD%’PZGWGmSVMCSY : 2
a3G : VGEARG--YGFNISE LSSW DDKTMHELYIWPFADAVRAGAG-SFMCSY ¢ 2
G3A 1 AGEAQG-~-YGYDVDEALS WPEFADAVRAGAG-SVMCEY ¢ 2
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* 320 * 340 *
Tn3B @ NELNGEKYCSQNEWLLKRVLREEWGFEGEVMSDWYAGDNEY ._J(JLK’VIF\PLI : 260

Fv3G @ NRANNSHACONSKLLNGLLEGELGFQGEVVIDWGAQD %(‘EIAS’ LAGLDVV
Fv3D o QRINGSYACCONSRVINGILRDELGFQGYVMSDWGATHAGVA SGLPMD
Tr3A ¢ NRVNTTWACEDQYTLOTVLEDQLGEPGYVMIDWNAGHTIVQOSANSGLDMS
Pald  NELNGTWACENDRKALNQILKKELGFQGYVLSDWNAQHSTALSANSGLDMT

™D
WO
fa]

[y}
}...L
WO

™D
[o8)
{n

N
o e}
()

Te3A : NOVNNSYACSNSYTMNKLLESELGEFQGEVMTDWGEH iSG'\/’GS’TU"L’?HJMU : 285

An3A @ NOINNSYGCONSYTLNKI

LRKAELGFQGEFVMSDWAAHHAGVSGALAGLDMS ¢

N
iS¢
0

Tr3B ¢ NOVNNSYACONSKLINGLLEEEYGEFQGEVMSDWOACGHTGVASAVAGLDMT : 205
NIi3a @ QOLNNSYGCONSKLLNGILKDELGFQGEFVMSDWQAQHAGAATAVAGLDMT @ 312

Gz3A ; NOVNNSYACONSKLLNGILEDEMGEQGEVMSDWOACQHTGAASAVAGLDMT : 312
Fv3C 0 NQINNSYGCONSKLINGILKDEMGEQGEVMSDWAAQHTC ’A’r\% WAGLDMS @ 3Z5
Fo3A  NOINNSYGCONSKLLNGILEDEMGFQGEVMSEDWAAQHTGAASAVAGLDMS 1 325
Pali : QOVNNSYGCONSKILMNGLLKDELGEFQGEEVLSDWQAQ ?‘.“1‘_“”} ARARAAGLDMS : 307

VA3A ¢ QOINNSYGCONSHLLNGLLEDELGEQGEVLSDWOAQHAGAATAVAGLDMA

[}
Y
W

360 * 380 * 400
Tn3B @ MPERAYQVNTERRDE [ -~EEIMEALKEGKLSEEVLDECVRNILKVL
Fv3G @ MPESS-—---mmmmm— TLWGANLTLGVNNGTIPESQVDNMYTRLLATWYQLN

Fv3D @ MPGGIGAYGTYFTESFEGEGNLTRAVINGTLDETEVNDMITRIMTPYFWLG

i
[y}
[
N

>

[}
(O8]
O

.

: G 369
Tr3A ¢ MPGE~~-—-TDEFNGNNRLWGPALTNAVNSNQVPTSRVDDMYVTRILAAW 331
Pald : MPE--~--TDENGRNVYWGPQLNNAVNAGOVORSELDDMCKRILAGWYLLG @ 326
Te3A  MPED---TAFDSGTSEFWETNLIVAVINGSIPEWRVDDMAVRIMSAYY 1 347
An3a ¢ MPED---VDYDSCTSYWGTNLTISVINGIVEQWREVDDMAVRIMAAYYRVG @ 345
Tr3B : MPGED~--TAFNTGASYFGSNLT LNGi' PEWRIDDMVMRIMAPEFE] : 352
Nh3A @ MPGED--~TLENTGYSFWGGNLTLAVVNGIVPDWRIDDMAMRIMAAFFKVG @ 359

Gz3A : MPGD---TEFNTGESFWGENLTLAVINGTVPAWRIDDMATRIMAARE ’V’T :

Fv3C 1 MPED-~-TAFDSGYSFWGENLTLAVINGTVPAWEVDDMALRIMSAFFRVG

[}
&)
)

.

: 372
Fo3A  MPGD---TAFDSGYSFWGENLTLAVINGTVPAWRVDDMALRIMSAF : 372
Pali& : MPGED---TEFNTG SE’T;“;’\_E‘EIXIIJ TVAVI \'C’“"’P AYRIDDMAMRIMAAFFRVE @ 354
Vda3A ¢ MPGD---TRENTGVAFW JTINAL Y RLDDMAMRIMAA : 2360

* 420 * 440 *

Tn3B @ —=—mm—— VNAPSEFENYRYSNEPDL -~~~ mm o EXKHAEVAYE : 330
Fv3G ¢ gDQ~-mmm e DTEAPGHGLAAKL-WEPHPVVDAERNASSKPTIWD  3¢€6
Fv3D 1 QDK-DYPSVDPSSGDINTFSPESSWEFREF-NLTGERSEDVRGNHGDLIRK « 417
Tr3A @ ODQAGYPSEFNISR-—---——--—mmm e e IVQGNHKTINVRA @ 356
Pald 1 ONQO-GYPAINIRA -~ = o i o o e e NVQGNHKENVRA @ 350
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SEQID NO: 82
The nucleotide sequence encoding Fv3C/Bgl3

C gac

tcgac “fClquLLvVLuTCEQvaj_ : >t

aaccaaatctygggegcaattgaccgetcaaaccts

acgcacatttataaatar chcc:'-vaataataccgact"'
1

ggcggttgatcaqaaaqct@acqctcaaaaq@ttq;caca

s =

gty

qqacctcttqr-

ccat
qct+q """ 1q,attacat
L*qaguqagua tgacccte
vazuiaguac1.va:gagt

gCt tctuvcg.vocthtC“c ( G :
chgcvtuioggchcaazu 'g“'” tggctgtcat

qazpvcauao tecctecgetgteattggt

cctc1 C s
tgectggacccaatggttgtogtgacegtggtitgegataat

SUBSTITUTE SHEET (RULE 26)



WO 2012/125951 PCT/US2012/029498
897111

AC
T t,T+,f\f~~—f\fQ N TN
gagCatcttgaclaalaacdaatdggot

p - Fagan LG L
s . . e L . e .
acaagctettgteagecagectaacgtgaccgetategtittegecaatgeecygactetygy

e ) C o e Ca s . ] , oo
tgagggatacattgasgtecgacggaaactttgytygatecgecaagaacetcacectctyggea
CEOTR CYOTON A (Y5 SOy 2 O "atr\* ey oy ey o f\ﬁ»\»t(q—
geaggdgagacgagctcatcaagaaltgurar 9

a a cgtecatatgecceccaacacecattgtagttcet
) ~ ~ e o e e B} )
caccgteggeoctgtoctactegecgactacgagaagaaccccaacat

A\
,c;qgc;a.QC“df”qcbgatctcctcbacgg

tgtcticateygac cgtc CttcgaCCganatCtLCS%OVSC”Q t;g%aagag“fc
tcccaacaac:Gc)ctgctac*c*ctacgagttcgth‘“qwt"f toettggtegacagtt
caagttoetccaacctecacatecaga acaatgtcggececatgageocgeocaacygy
aaagacgattgdggctacctctctqoacagcttcagaa:gaaccttaaggactatggctt
ceccecaagaacygttegecgeatcasggagtttatetaceectaccetgagecacecactacete
tggcaaggaggegtegyggtgacgectecactacggecagactgegaaggagttect cgoe
cggtgcectggacggeageecteagectegetetygeggectetgyocgaaccecgocgygeas

QJ
[
+
@]
o
@}

o+

Q

)

ccgocagetgtacgac acaccgtgacgygocad

O

)

~ = = _—y i
cattaccaacacgggetoggt

ﬁ“rugdc;;"q~”;ftcccc:gcrg‘acctfﬁg"ﬁﬁcggcgg coccaacgageogocoas
ggtgctgegtggcttegacegeatecgagegeattgetececggecagagegtecacygttecaa
ggeagaccet ;acgcgccgtgacctgtccaaﬁf’cqecac;aagaagcagcagtqggtcat
taccygactacceeaagactgtgtacgtagyggecagetectegegegacctgecgetgagege
cogectgoecatygs

~2

SEQID NO:159
The Fv3C/8gi3 chimeric polypeptide sequence {the Bgl3 chimeric part is in bold
and upper case}
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P. anserina Pa3C nucleotide sequence
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SEQNO.ID: 80
P. anserina Pa3C protein sequence

MAYRSLVLGAFASTSLAASVVTPRDPVPPGEVAAPYYPAPHGGHVASWEEAY SKAEATVSOMTLAREKTN
ITTSGIGIFMGNTGSAERLGE PEMCLODSALGVSSADNVTAFPAGITTGATEDRRKLIYARGVAIGERHRG
KGTNVYLGPSVGPLGREKPLGGRNWEGEGSDPVLOARKAAALTIKGVOEQGITATIKHLIGNEQEMY RMY N
PEROPGYSANIDDRTLHELYIWPFARSVHAGVGSAMTAYNAVNGSACSQHSY LINGILKDELGEFOQGEVMS
DWLSHISGVDSALAGLDMNMPGDINIPLEGESNWHYELSRSVINGSVPLDRLNDMVTRIVATWYRKEGOD
RDHPRENEFSSNTRDRDGLLY PAALFSPRGOVNWEVNVOADHYLTAREVAQDATTLLEKNNGSFLPLTTSO
SLHVEGTAAQVNEDGPNACMNRACNRGTLGMGWGSGVADY PYLDDP I SATRERVPDVEFFNTDGEFEWEH
PTESPDDVAIVEITEDAGENSFTVEGNNGDRNSAKLAAWHNGDELVEKTAERKYNNVIVVAQTVGEPLDLE
SWIDNPRVEGVLEQHLPGOREAGESLANILFGDVEPSGHLPYSTITRRANDEPDSIANLRGFAFPGOVODTY
SEGLYIDYRWLNKERKIRPRPAFGHGLSYTNESFDATIESVTPLSLVPPARAPKGSTEVYETETPPASEA
YWPEGFNRIWRYLYSWL DADNAYAVGIAGVERKYNY PAGYSTAQKPGPAAGGGEGOGNPALWDIAFRY
PVTVRKNTGDTESGRASVOAYVOYPEGIPYDTPVVOLRDEFEKTRVLAPGEEETVTIVELTRKDLSVWDTEL
ONWVVPGVGGERY TVWIGEASDRLETACYTDTGVCEGGRVEPRPV®
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Unbound proteins in soluble fraction (supernatant} following 50°C incubation for 44 hrs,
120%
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Unbound protein in slurry after 30 min. additional incubation in buffer
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