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ABSTRACT 

The present invention relates to compositions that can be used 
in hydrolyzing biomass such as compositions comprising a 
polypeptide having glycosylhydrolase family 61/endogluca 
nase activity, methods for hydrolyzing biomass material, and 
methods for reducing viscosity of biomass mixture using a 
composition comprising a polypeptide having glycosyl 
hydrolase family 61/endoglucanase activity. 
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Saccharification perforace in response to 
addition of overexpressed EG4 from E. feesei 80-ro Glucose 
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CAC hydrolysis by I. reesei EG4 
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Description 
Protein sequence o 
#CAB372832) 

fa N. Crassa GH6 eicogicatase Accession 

Amino acid 

Amino acid 

Amino acid 

Amino acid 

Amino acid 

Amino acid 

Amino acid 

Froeir 

Protein 
EAA30263 
Pei 

EAA331.78 
Protein 

EAA33408.1 
Protein sequence 
EAA34466.1 

Protein sequence o 
CAD2 296.1. 
Protein sequence ( 
CAD70347.1 

Sequence 3 

#CAE81986. 

Amino acid 

Protein sequence Q 
CAF05857.1 

Sequence () 

873.1 
Protein sequence Q 
EAA293. 

Sequence o 

sequence of 

f a 21 N. Crassa GHS endoglutanse Accession : 

a 3rd N crassa GH6 endoglucanase Accession 

4th N. crassa GHG encioglucanase Accession 

a 5th N. Crassa G-6 endoglucanase ACcessioni 

f a 6th N. crassa GH61 endoglucarase Accession if 

a 7th N. crassa GH6 endoglucanase Accession t 

an 8th N. Crassa GH6 endoglucanse ACcession it 

a 9th W. Crassa G-6 endoglucanase ACCessioni 

f a 0th N. Crassa GH6 endoglucanase Accessioni 

an 11th N. Crassa GH61 endoglucanase Accession # 

is 

4. 

Amino acid 

Anino acid 

Protein sequence of 
EAA36382. 

Protein sequence of 

|- 
Protein sequence o 
EAA29018, 1 

a 2th N. crassa GH6 endoglucanase ACCessioni 

fa 3th N. crassa G8 endoglucanase Accessioni 

a Sporoirichlin therinophillin24630 GH61 endoglucarase 
5. 

20 
2. 

Amino acid 

Amino acid 
Amino acid 

Amino acid 
Arino acid 

Protein sequence o 
endoglicanase 
Protein sequence of 

Protein sequence o 
EAA29347.1 
Protein sequence of Aspergilis finigatus Af.3.g3870 G8 endogacanase 

f a Sporotrichum thermophilum 23839c GH6 

a Sporoirichlin thermophillin 46583GH61 endoglucanase 
Protein sequence for Sporotrichlin thermophilum 80312 GHS endoglucanase 

f Netitospora crassa OR74A Accession Number 

Protein sequence of Aspergillus furnigatus Afiség0954.0 GH6 endoglucanase 
Protein sequence of Aspergius iumigatus EOP4767 G-81 endoglucanase 

FIG, 49A 
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in sequence of fielavia terrestiis 16380 GH6 endoglucanase 
23. Amino acid air sequence of Thielavia terrestris 55418 G-61 endoglucanase 

sea to Nucleotide S 

22 

24, Airto acid "otein sequence of fielavia ferrestris 68900 GHS endoglucanase 
25. Amino acid 

air sequence of 
in sequence of . reesei Eg4 (or TrEG4) 
in sequence of A. fumigatus A293 GH8 endoglucanase Accession 

Number XP 752040 
29, Amino acid in sequence Q 
30 Nucleotide 

Arino acid 
Arhino acid 

Amino acid FEg6 from . reesei 
S. COCCOSOF in endogi Ca.13se 
e of FV3A, a GH3 family enzyme from F. verticilioides 

36 Amino acid Protein sequence 
37. Nucleotide Nucleotide sequence of Pfa3A, a GH43 famiy enzyme from P. juniculosin 
as Protein sequence of Pi43A 

tide sequence of Fv43, a GH43 family enzyme from F. verticilioides 
in sequence of Fv4.3E 

ide sequence of Fv39A, a GH39 family enzyme froFa F. voicioides 
in sequence of Fv33A 

ide sequence of Fv43A, a GH43 family enzyme from F. verticilioides 
... |Flensequence.9 FA. - 

45. Nuc ucleotide sequence of Fv438, a GH43 family enzyme from F. verticilioides 

| Anino acid Protein sec 
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Protein sequence of AfiXyn2 
Nucleotide sequence of Afu-Xy:5, a Ghifanity enzyme from A. furigaius 
Protein sequence of Afuxyn5 
Nucleotide sequence of Fv435, a GH43 family enzyme from F. verticinodes 
Protein sequence of Fv43D 
Nucleotide sequence of Pi43B, a GH43 family enzyme from P. funiculosum 
Protein sequence of Pass 
Nucleotide sequence of Fv51A, a GH51 family enzyrne F. verticilioides 

Nucleotide sequence of Fv43C, a GH43 family enzyme from F. verticilioides 
Fv43C protein sequence 
Nucleotide sequence of Fv30A, a GH3) family enzyria from F. verticilioides 
F30A protein sequence 
Nucleotide sequence of Fv43F, a GH43 family enzyme from F, verticilioides 
Fv43F protein sequence 
Nucleotide sequence of Xy 3, a G1 family Xyianase from I. reasei 
Xyn3 protein sequence 
Protein sequence of Xyr2, a Gil Kyianase from Trichoderina reesei 
Protein sequence of Bx1, a GH3-xylosidase from TrichOderina feesei 
Protein sequence of Bg, a GH3 -glucosidase from Trichoderina reesei 
Deduced ciNA of Pa5A. 
Codor optimized cDNA for Pasa, 

82 Nicieotide Coding sequence of CEH1 signal sequence upstream of genOric DNA 
encoding mature Gz43A. 

83 Niceotide Coding sequerce of CBH 1 signal sequence upstrear of genomic DNA 
encoding mature Fo43A, 

Amino acid Motif of GH61 family endoglucanses 
Amino acid Motif 2 of GH6 family endoglucanses 
Amino acid Motif 3 of GH61 family endoglucanses 
Amino acid Motif 4 of GH61 family endoglucarises 
Amino acid Motif 5 of GH6 family endoglucanses 
simino acid Motif 6 of GH61 family endoglucanses 

FIG. 49C 

Cec 
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SEQED Nucleotide? S 

Nucleotide sequence of Fv3D, a GH3 family 3-glucosidase from F. 
verticilioides 

Amino acid Protein sequence of Fv3D 
Nucleotide Nucleotide sequence of Fv3C, a GH3 family 5-giucosidase from F. 

verticilioides 
100 Amino acid protein sequence of Fy3 
to Nucleotide Nucleotide Sequence of 3A, a GH3 family -glucosidase from T. reesei 
102. Amino acid Protein sequence of Tr3A 

... 103. Nucleotide Nucleotide sequence of 3B, a GH3 fatriy -glucosidase from I feese 
104. Amino acid Protein sequence of Tr3B 

Nucleotide Nucleotide sequenced of Te3A, a GH3 family -glucosidase from 
aromyces sincrSonii, optimized for expression in feesei 

66. Amino acid Protein sequence of Te3A 
107. Nucleotide Nucleotide sequence of An3A, a GH3 family -glucosidase from A. niger 
18. Amino acid Protein sequence of An3A 
fic Nicleotide sequence of Fo3A, a GH3 famiy -glucosidase from F. 

OxySpCruff 

Nucleotide sequence of Nh3A, a GH3 family i-glucosidase from N. 
haematococca 
Protein sequence of Nh3A 
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Nucleotide, 

Amino acid Protein sequence of a61, a GH61A polypeptide from . aurantiacus 
49. Nicleotide Nucleotide sequence of Ta61A, a GH6. A polypeptide from Taurantiacus 
30, Anino acid Protein sequence of Aiu Aa cellobiohydrolase polypeptide from A. iiiniigail is 
5. Afric acid Protein sequence of Afuf B, a cellobiohydroiase polypeptide frotr A, furigatus 
52. Amino acid Protein Sequence of C7A, a cellobiohydrolase polypeptide of C. globosum 
is Anino acid Protein sequence of C978, a cellobiohydrolase 1 polypeptide from C. globosum 

Airc acid Protein sequence ofti A, a cellobiohydrolase polypeptide from i ferrestris 
Anino acid Protein sequence of 78, a cellobiohydroiase polypeptide from . terrestris 

58. Amino acid Protein sequence of StoA cellobiohydrolase 2 pClypeptide from S. thermophie 
57. Amic acid Protein sequence of St.88, a cellobiohydroiase 2 polypeptide from S. thentiophile 
158. Anino acid Protein sequence of itéA, a cellobiohydroiase 2 polypeptide from . terrestris 
159. Nucleotide Nucleotide sequence encoding T. reesei Bx1, a GH3B-xylosidase 
60, Nicleotide Nucleotide Sequence encoding . Feesei Xy2, a GH Xylarase 
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Nucleotide sequence for v3A, a G3 family enzyme from Fusariuin verticiiioides 
3t. Cil C. Caia Ci 
Citat 

-- - at 9 C. Ct9 CC clC9 CLt. St. C. Ct. Lt.Ct. Ci. 
Ctota CCalaagga CCtttgag Caa 

Ctgct CtagttgctgctCtgacgc. 

Jolt gCC & gatti. Ct. (.. 

cCatc. 
ttgaaa C gCatggatt ( 

30 Ctt C 
C3 (Calga 

agatatctg 

CagaCCta 

St. O NO:36 
Protein sequence of Fw3A 
rillric 

Caatia (CC 
Ctgg CC gaCta CCC, tCaC gCa 

tgg CC to Cact 
aat CitigCC agg 
CaCCaagtt. C Caag CC 

tat Caagagtgaagtt 

J.Ct. 

talagaatga C 
Ctory occaa Catacitt 

Ct. 3 (a.a. Ct. 
atala Clg CaCCaCC 

Ct. Ct. Ct. 

tl. Cat Ca. 
to Cttct. 

a CCtga. Ctgga 

ViaSall.S.S.S.Sasiaat Ytip (ict.gilski) giCdSlSO & Kraadi.vaa...tgeek. V Silly 
SinGA.G.RYNNEAGLEGSGGRFAOYAASEMEAAAEDENGEA 

RAENGERGVENSEXORGRGSETGEAEWSRY ARY VERGLEGEDEERRIVACEEYAGS 
SERGETREFAKITAEYYVREECECTRAKVSI&ECAYNAVNGIACANSYLETE.RES 
TENNRITSECGAMQI)igh): KYWKTNAEGAVAFENGMDSS cey tits disc sykcg : teki ?narsi 

kai; Winsis factivitk.eagclair Saweg AWE.L.K3DST.E.R.I.K.KKSWAMSEE 
ANDTSKLQGGYSGRAPFLHSPLYAAEKLGLDTNVAWGPTLQNSSSHDNWTTNAVAAAKKSDYILYFGGLD 
SSSSSE3,888S.EXESS&EXE:GCIA.L.E.S.E.8 SSS38-3A 
if DSLTGRKSPARLPVTYPSKYTEQI 

a C like CS 3 Cy S 
apSSt: agty till det(a kic V. 

G. 50. 

YTkitcak Eks 
taaygrihdv 
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SE Ni:39 
Nucleotide sequence for Fv43E, a G-43 family enzyme from Fusarium verticioides 
atgaagg tata Citgg Ctcgtgg Cotggg CCaCltictittga. CCCC g g Catctggotggcttgattgga CaCC 
gtog CC ccacca, cottcaacaatcCtat Catctact Cag actitt Coagataacgatgt. CggtcC 
agataa Cta C tgctitcCaactic cactt Cag ccc t; taala 

t at CLtC 

tga Ca 
'- aa. CCd. 

3. 3. SC 3 g gatC gatgalCg at 
a C gett CCG tagt Caa. Cagsacgatt Cat. CCC 

Cadala CdCC at at tC. gC tda CCC, Cat (taC 
at at C. Citada Cala CCC Cas (; ; a a Ca 

; CCC titat Cact Citad. QC, tCCtCCCC) a Caa3 g . gCC tatt Ct.(19t) (taa 
CtCCCC gCat C3, QC, tact Ct. Catalaa CaCtCCC3 at QC, tC gCUC gtaCtt CatC, tCat tCQCCC 
tat CCtG CCCCCC, tCttcCOgttctt (CaCCQattacgtgg gC tag C-gate gttt CCCC ttgtca 

CtaatcCC gatgc goat CatCitta CCC3a CaCtt CCtgg CaCQC at CC, tC to a Calaaga attC 
Catacct tcco cog aacct Cact, CtCCCtc.cit aac CataatcCQC acqtC 

Caacaa.cogCCtga Citct Coccactgctag goat attaCCaC QC3a 
gga a Ca Cig Citat CitCaC CQaact. CatggtgatcatCoala Cagg CCg at 

gg Ciga coggg CCC gqittt Cag Cit.tc.gaga CCaaa it. Cogg tatt. CatC gag at 
actica Caat. CoctacCaag Cat. Cigata a tatgga cgcaa aacaa Caga CC 
aataaaa.gc.ca cag citaatgtc. cctictoga agg acc ; Oct; agacittcaactita 

C Caggaa citcocaiacactatotitt Citta Cagttgg gatda Citcaactatoa aa cacto 
to: aaactotalia at Cottoog cattctittatto citta CCC attico goat cittcaactitcC 

Cicittaggagg ct coatcaa.gottagt citt to a cag cto cata; 

SEC NO:: 
Protein seguece of Fv4.3E 

a light ratt frniiystifocinctrifligocinyyyisasnfhistoga'riksk. 
(i.i.digiSigligedgy dogs ryyeggittas Strykstaggy sigiftwo trytas Speg 
Wyfkgrfgoriyyiragilidciticitywrygsgerkrs scigfs;ks wifkirtsigvcidegrity 
kigyyil isosgsg.twiwksk spigyesky lackwtisggishcs.i.kting gy fits ftwa, 
yeagrawait's gig fill kgain? is Syotl part divitkr. It dtf 

nks; 'N 73.3t. 

. a Swevin hidv 

3g tkivil rigid trip.3.gtg Srir, g 
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SEC NO:33 
Nucleotide sequence for Fv43A, a G-43 faity eizye front faisari in werficioides 

- 

C i g C t gtoag caga C. 
CC ala C3 (CaCat CCt - 

: it tag taccaa.cat Cottggg 
a CCC da Citt Cit 

JCtCaaCCaaga Cat Cit 
agcCCCCCC aacaa C 
Ctact a Catgat Cte 

a CC't giga Citta. 

Cttit Coag Caag Ca 
it. CCCaC (a Catt C 
a 3 Caag (CCSt CC 

C Ca 

CCCC tit gCaaga CCC, tad Gitt 
gait. CCCC Cat 

gCict Ctgttcaa Citt Ca 

SE O NO:s 
Protein sequence of Fv43A 
E.W.S.Ellis 5............singivadily tadpapssivying Wyliftgidadigstdifinitialissad 
ity gigwatsktfswans raw aggrwar:gkfyfy wipwraaktggai grgy striggy tdalgk 
liversidity yidtdggayywgiggiyywkEagittsy SgsiivsttagfgSpriagpittifeeg 
pflykrgrayyiiiyaar ccSeiry Stiggs&tgp tyrgv"Wakagi's firip.giigiiensyffying& 
idggsgy trs wavesfkygs diglipei kii EAEASE (EECSE(CNWA 

3 KTG: , GTCivy'ir 'i' 

AGS IETS 

Si"GA-TES EA's S- ... We 

SFNE 
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SE N:45 
Nucleotide sequence for Fya38, a 343 faily eayne fros Fusariuir weiicioides 

t Fat 

c 

- - - gtCatctg.cga a 8. 

CaCC 

C C C t 3. c t t C t C 
agat CaCCggCC 
CCaCaCtt CCC 
C.C. Ca Ca Ca. (Cd 

aagctgttttgttcaatgcc 
Ctgaaa CCtCCtCCCa 

C C s C 8. t C 

a d g S. t t 

ad 
Cat 
gat 

St. it, 
data C . CC 

?c; g. CCCC at Ctgg 3 gas g g g CC-33 C3, t. Ca Cat CC 
- - - CC Lt. CO3. CC3.33.3 g (C3a a C C fail C. Ca Ca Cat. CaC 

Caa C9 at Utts Lt. Ct. iga CCC 3 at a Catala (JCCC, tC 
tttgttgaaat Caga attgag 

FIG 55A 

SE Nés 
Protein sequence of Fv438 
ris will Claig Saip&tkt civ Stytripwigwas discickigific't stifisfigietya Streillw 

Ew cisivw.rekigiSwk.tagggggsyati yakgtyy Viceygvggiiggifkittiwdies SWS 
divitikiprahiidfwccidgkvy cathigi tigeticistgeselni. Wigtgg Weeghiyk. Ediyyy 
niaegg taetihaiti.ararikitggyeayi ragilitargtseyitgttygiggligitkg. ww.gcaterita. 
ggs pitigreaWilfingt IakgeWoklCyrgri gilliokptrivpgd; pf adipCinyikkitkki pilfv 
ihr prc.g - - - - - s:- fSlSS givp3rin, to Svigdeie Sgargli 

t! 3 (r. 

FIG. 55 
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Nicieotide serience for Pa5A, a G5 family enzyre fron fociospore arserina 
- - - - - - - - - - - - t t --&----- 3 ccacci as G.cc, 3G CCCC 

- - - - - - - - - - - - -- --- - - - - C - - 

CCC. tCGCOC 
Cttgc.caa.ccc.caa 

--- 3 C33. 

ig 3 a.C. 
Cato a C3.3t CCCCC CC: 

stri - - - - & V - - - 1 3. 

- H - CC - 
saga Ci 

CG 

C; CG Gaataa (CaCCaCt C3. 
to Cocact cotca catg 

CatC Caa Cage 
CCCCCC aa 

tCCCC a CCCCC ti 
CCaaaagta CCCCC. 

ig Cagatgal CCt-gg St. C Cag Cat C 

cott Otto 
at Catctato 

a CCC 

t 

Cttiyot C 
Ct. C Ctt CCs 

a 3 

Calga, Ca.3.3.C.C (It al. Caag at C3t CCCC 

F.G. 56A 

to atttgt. 
at Cytotttit 

tcaacaacticcCCC 
actic Cict CCalacc 

Ct c to c. 
aac COQaac 
tacct tcc. 

tggag to 
ott Cotto 

it. C(a Caa 
Cd. CCC 3. 

CatCCta 
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SE Na3 
Prote sectiece of a 5A 

tidtwwkwye ti - 
ideie fitgdak titk 3. WW&y cy & Vnew acid minis 

wgavrakigh pipwkwkwVeig Ledwiagrag fesyli; lyri; Kypciikiiasps if in?tati 
pagaagdhipylip defver fakfcilisk cinvitligea as thing Ciawegdiing wiggsvaeaifli 
Sterrigdikiliigatyaggie siderew sity viaadattests www.rilahii retirdagsagkg 
Efciplify wagk Ses gttgifkaayi Stesipwskifigiegavaraitwitgpecipygynicipftgirarwk. 
settifikagkggkiftft.gisvayleta Cavkggkgkgkgkokgn 

F.G. 56E 

SE 489 
Nicieotide science for G243A, a G 43 fairy eayre fron Gifferefia geae 

CCaa CaCCaCtgtc. agttgttatt.cccactCct citct.titcgttg 
gait gcig; at Cottcgg Ct. C 

Oil i? a C Catt C. 
Cat at Cat (a Ca 
aa. Cala Calata Caa 

agtaCCagg g toagt 
a Caag at 

3 - 3 r ! -- i.-- 

FIG. 
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SE :S3 
Nucleotide serience for Afa3A, a G43 family enzyme frei: Aspergii is firrigatus 

C. C. CCC gott GCC Caat C 

C gaCaCott CgtCca Citt Cattgc 
citt coccgg Caag CC gag at Ctgcaga a Citgg :aag Caat.attitt. Caat. 
Cgg CC agc.ca.gatCCCtgat ctitCCCC to a Cigatgga Cag Cagtagg tgcgccCactctgc 

tgatcottt CC tacct goC CCCC cage, ctaagg cittgctott CaC 
Cg at CCCCCCItggag Coat CCCCtc taCatgg CatcCaCCCC 
gaCCaC gClt Ct attic.C. t. CQ 

a C3 g g g CC at CCCC gotta Ct. 3 C, 
atta Caag agaga Cggata Cita Citacct Ca gast, a CC ga. Ct. C 
CCatggCOcg at Ctagala CCC gga Caggtocict g g gag CCatac COCCaCaat CCCC 
Og CCaCCC?; JagtaCtt CCaCaCtCitgo, gCGCaCttgttcCag CatCIOCaa. 
ig C cqtgg CG titgag CaCCCg at cagg CCC, 3. 

CCC. C. C. gtag tigC - - - 

: a CCaaataag Cagitt CCtcggg taag Caa CCC ga. 
ggat.cgaagata CC ggog ca. Ct.t.c. to coaaga Cagag 
gogg CCaCCC gaata. Ct. Ctt C.gg Calaccitcaccg 
CC at accittgtt CaC 
tittg titCCttaCC 

tit-C. ( .. CCtt CCC. Ot 
Cg staac tC Caag gaatg 
ggott giggctgcc Cog 
a CC gtgata CoggaC 
titgo, CCC cocatatat 
a; Ca CCCCCCC agat C sitt C sittitt C Ca tga 

SE O N5. 
Protein settiece of Afa3A 
maap Sisypigi Sytrap fog whis discayrategitiffcwt stifiafgply as reign wikias if 
rpsipc.vtdiggs giyaptry heggifyiv sy.gogtkg...ftsscipycids awsdpleifawagicip 
difwchigiyyyts&edicatikcytidiktg&igpyiyi wagtggyweghiykdgyyyilitiaeggtel 
gh settias's titgewey phraskgtSeyfi trgiadiidggrwawa strs gawkyping 
etvlagaawekgewV pinkr VOrgegg WikCpdkV of rps 

WSOrhprt. It 
a foys ryokte Y (c. 

e eagv tv fit 
Cav3 (i. Strfrvergiyegpipe at Vp'ype 3 ICC y Vfaaag. 

ift Sivvy at Sng gagspa 

F.G. 59. 
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SE NSS 
Nicleotide sequence for SA, a G5 family enzyme fro Felicii in funiciosun 

i{C3Lt. CaCtat C3. 
3 at C.C. t. Ct. 

3. C. Ct. CatCCQ 
aCCaala (Ct CC at QC 

...t. CC at Ctt CCttgttgttggq Cittatt 
Lataal C&CCaC CC littig Ca3t at C. 
to CC, tCattit Citaaga C3aqt Ca3C 3C at 33. 

alaa CCCa: Q Catt C. Calagta CC3 CC 
to a gaatttga C3a a CCCt 

it CC Caaat 
to accCtcCatgCCt 

3C Qt C Cala. Caat() Gaia (Cat CC CC (Ct CCCC Qa. 
a CCCCCCCtcatt Cta (gt. tCCaCat at Caag CaC 

gCC 333 actC&C, tCCiCCCC, Calaa CaCCaC 
tag 33 it ca 3CCC, Calaa C & 

aa attgata Caa Cala - - - - - - - - - 

titttgog tittagtt 
aCitggit C3.3ta Caagtacgagttctg. CCC838 a.3 g g C&C at C3.333 C Caataac actCt. Ca CC3. 

t C Caati C, tCttaCCaC 3ala C 
- - - - - - - - - - - - - C3 CCCC 

CatC to gala 
tata tagg C 

a&tgga attgg Cttgat 3 tacatgaatt Cottgat (CaCat s 

3 : 3 CiC3a; Ca 

att C Catt Cag CQUC3a at C Cagigi Citaat CataCaCatCatt Cit 
:ttt (CC&a Caagttgat at CC a 3.33 cca. 

2 Cagata GCC at at 
gCao CatatatC gaC 

a CC atta&Cta CQt Cagatt 3.33. CC a 3.3 Caat (tal tal{CCCCCCaCt. 
3.C.C Cat 

at CCCtt CCCCCC 
titcaactaCtttga 

(Cttittaatgg 

g3 (CC at 33 C3, Ciaalai at CCC (CatatgalCg 
(cgct, ca 3 C, attac cat Caatatt (tactC 

agat CC3CCaCt. 33.tada acactgaa. CC (tat 
talt & a CC3. Ct. Lt. C 

aag CCC attic CCCttg CCtt Cig Cattggg titlatcC333. 

agg & attc.; C3a 3.3ta at C to Ctag CitaCQ 
t& CGg 33.tt Ciattitt Cagat at 3.3g a 3 gg 3Cl33CC Calata, Cagg CiCCaatgtt 

CCC tigaCa 
'CQCtgttta. 

CalaatttgaCC 
3 gala atta at CC 
att CCtgtt Ct Cala 

at Citi-C3, CC: at CQala Ct. 3 CCC tigggggg. CCCC 3: 
Jatttgag it. CagtCO CC: 33CC. 

60 
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SEC NO:58 
Protein sequence of Pi Si A 

a 3 & i 
m \- . . . lypw wigswaeawfiigeexiskiigas 

yapitfirginaww.sptiai dags Scts rst Swisvikistakiteral-pittws g g gig plyw wagiricit 
gSiikaawyristisciyytyfaig Ciaks artills scicipas rayoggpeywkteigsvtaria gafeifs 
pils via Wilkite 

F.G. 60E 

if v Sofry at Vyjili. SISW aVigS. 

SEC NO:5 
Nucleotide serience for Afuxy 2, a GH fairiiy enzye from Aspergius furigatus 

S 58 
Protei sequence of Afaxy 2 
T.S. Sya. Saialaap vegett.S file taleiate Kagtip SS twiggyyyS£w tagggivty tiga 
ggsy SWEWEvgi iwiggkgwigs acti.gygg sits gangyawygitt.p.i.eyywiseSysty Eggs gig 
tiretviatiggyaiytavirya assiegt.tity swatskirtggittasia &WS.giggity 
iyategyssg.sassify 
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SEC NC:59 
Nucleotide sequence for Afi Xy 5, a Gi family enayre from Aspergii is furigatus 

atg gctittgg actCCC gotiatic CoCgg CC catatgct. Cttcc.gagtgaca 
as Caga Cat CaC93. CC&g C iCalaa Cala-C - Cta Clta Cita 
t tog Cyaa-la tact (to a CC 
tgC go acticaCCaC tagg Caa 
cgc gtgacattacct tc. totgg 
Cagic to gaata.C 
ta. Ca. aCCaCO 

at C. C co Ciccaccitt 
C3 as gC gaat cactitcaag 

CtCaC Qatat CaCa 
tggtgg cag CtcgtC 

at 9tgg C 

SE O NO:6 
ratei sect ence of AXy 5 

SSSLSEAAAAYA, PSD:SVSAEROTTTSQTSTSGYYYSEGAGSWYNGASGEYSV 
ANQNGGOFECGKGWNEGSHIESGSENESGNAYSVYGWTSIVEYYLENYSSYNPGSGBTEKGI 
WTSGSTYYSEQVSSVGAEENYSERNERSSG VTANEEKAEASE-SSRYVSEE 
GYESSGIST TV SSGGSSSCGSGGSSSTISSGSSPTGGS (SCSAGCGGGRSGCCSS (SCOWSNS 

FIG. 62 
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SE NB:8 
Nucleotide sequence for Fv43, GH43 faiiy enzyme from Fusarium vertieifioides 

caccattgttgctgtc..tttga 

a CCtta Caagaacgg 
gt. CitiCCaa Caag 

tCC - Ctag Citat.g 

SE S. 
Protein sequence of Fv43 

- & sh (i.ean Wvrgtgga (Ryan 
gkcipvidhg walls Vidvpwakgg?wagdaaykagkyyyipakcikxeifrig wavsk. 

ty Sicip& Syricit geay.iwigiiwggigawgch.tireswigekaaaagtrialis 
giak skirahkite triviliaetgkplgaeckerrifiegow wikirgiyyliny stgdth fivyatsk. 
niygpy tyggki.cgi?cigsgtthgsi.weykgow wif facialts.gicy rqvkarikiwyckdgkitriki 
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SE NSS3 
Nucleotide serience for Pi433, G43 fany enzyme fross Feniciiiiu in fitniciosus 

Ct. 3C(CCt Ctgttitt Cg CCC to C 
C{g it. CCC agt. Ct. Catagaga. 

(G3C gala CC gttitt 
- att CCG taC 

Ctt CaCCaga Citta at 3 CatCc, actittgottt CC go, C 
J.C.L.Ct. C&C 33.3tCtgg (CCCCaCattitt 

c3 g CC3 Catatt Cacaadattatala 
ala3lC3 (Ct (CQttg 

...Cattaca 
Laia Caaaati 

tgg & CCC&C 
3.CC., a CCLtt at Ca 

3 Cala Cla. Cia. Calai.C&Citadt. 

tagg CC tatgtaCttitt C. Cat CtgC. 
'C, a Citcac{dGala (CaCCtta Ca CCCC got 

Ctatt catc. caatggatttattga 
Citaga CCC, tatggaal CCaCaCat CCt 

3C gC 33 C3a CC(Caac CCCaC CC Ca3tCC&LaCt Cattica CCC 
CCtCitcCaatgga at CtaCta CC 

(Citat occt Cotcoattactic 
act.gga a CCQagaCtag Caatga Cigg CdCat 

CaCCaag at Cttgtt CCaCCC36 a CCt Calai 
tCaattaCt. 3CIGCC& Catctgtta Cat: Caq 3. 

... 64A 

a CCC 3C 

aacaatctgco CCttato 
CCtggiC gig CC gattit 

at Citc.; C C, a CCCCCC 

SE i.a. 
Protein sequence of Pfä38 
Sir Sigya Svia, Cailaeifi...a stifydigslisets Sgyyafgttgassaac was spirats tiisg. 

tdiapgpips wwasspoiwapxiwiwkadig tyvinyfsasa as disgkhcvgaatatspeggytpvcisavac 
ciggaiciangficitigtiyrwykidgrislidgdgtthitiatigreatigtiptgsi.icsdicigal 
i.easilisagiyyisfissiyyatyy itsyayas SitgeftkSagyatgtetsradigal. Sagga. 
cifsvigitkriti?haring cisggral faa Sitea Sdv. Vti. 

... 64 
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SE NS: 
Protei sequence of FWSA 

i.S.May. SV?likV digkgQilats ghgYG flheidi i?: Sgt. 
- a kpckgkakeic; fl. 

kaikkow Velei. VIt iki. 

iddal deiei.irc. Wit Skwig k.kraeligilp 
kpitrisy view grediwiagypt; WISykeyrtprini leaikkahidlt Vissca SicipVg k.kcagficipapg 
igdyhpy repdvlveefnificnnkyghiligevastpraggtgwsgr. Egypwwiisgvge&va...cgyeria. 
dirigtifyaike:Wqwaitsi.gifaads attersts wyvws faggottlottacifdeliyywagik 
edikgtiwkgaayittkgadvows. Sitkgwkpgaga.ettiakekcipifangphakgr:ww.citkktvlik. 

aciggaffkin SW aVietkkg kyss 

FC 
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SECR NO:67, Nicieotide seceice for C958, a G5 fanity enzy ne for 
Chaetonii gioios in 

Cag CCGC&CCCCCtga CCC3 it 

aag Cttgcatatgctta. 
taatactCCCtcCagg CCtgg acticgic Cigt 

at C ( ) at CCCC to CCtCCCt CCG Lila a 
Ca(tgaaag (Ca3.gg CCCC 

agtata (CCaClt. Ct. tCi. 
Ca Cadataja CCCCCCaCCa: Ca gtCCCt a Cat CCtgg & CCCaC C3 C3ag 

aCaCtt Ct. Ctggagitt CCCCCCtgCC titC gag Citt Ct. CCCaCCaaga gC gCg 
aCCaCaCO, CaO.CtCCaCtt Caa CCC3. CCCC a COttataaga, a CSCGCC Ca3. OCC: 

agittitc 
a gaga CaCt -W 
ttgg CCCCtga CCaCC gg CCC ggi 

Cg CCtgst CQata Cat, CaCtggg CCC aga. CCt C 
Cta CCtgala CJ C attggit CCCGS ga. 

t; Ca Cotcitt Cotggagga QC gagttcCt.Catgg CaCQt Ctcga. CCCCt 
CCC (CCCC) CQCtas CCiCo (Cta CC C Ca CC ad Ca a Jitt CJ CGS C3 CCCsd EQ 

tot JCCCCt c gaCtC CC, QC citacga.cgcCat Caa 
Citta Caag at CGC Cagga Cita. DC3 

a CCiCttta Cala Ct-gg. CC&C 353.2 CCC 
C 

Caata CaCCCCCC. g3Cl3. Cilic 
tC gagatgagga. 3C {{ {{{3C CCCCta a C-C at CC gag Ct. 33.3 

at CCC a CC3 gC Caci C: 
CCtcaa Cag CtaCCaatiggg Ctgts 3 g 

a CataCat a CC goa CCCCCa: a CCC. Casco Cic Ciccaaag.cgica CC to Ca CCCaCCCS CCCs as Ca Ca CC3 C 
C C 

tgCCCCCtcCCCCCCCCaCO3, CGGCtC gaCat 
C 

to at gigaag Cigaagggitaa agg C 

. CCC tittgttggaggggg3.g3.asCt a gC got OCC tott Qatta.gt. 

F.G. 66A 
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SEQ NO:73, Nucleotide sequence for Fv43F, a GH43 family enzyme from Fusariting 
ygiiticities 

atgttgga aa. Ct. CCtCgt. C3 gCggtCi. CCCt, Ca(CCCCC, tC 38 C3 (Ct.C. 
a CCCtggtCCCC, tCaCCGg Cat3 CiC3 Cit. CaCCaCCCaCQ gttgt Caaga CitCCCag CQ 
CttCCtgg Ct.CataCt.C. Cat33C Ctgat CC & actC Ctt C3.3 

; Citgttitt CCCCa: a C got CCCCC 
as C. C.C.C.C. 

ct cortacca Caaga CC. Ot. Catc.co Cicotoga coaac Ca 
tC Cala, Cala Cala Cala Ciga CitaC: littgtCaCtC 

Ct CCCC tottt C GCC g; CaCCCC clais 
aag CatgtactCCCtcgCC8 Galag (CQCCC, tCc 

aala CCC gCaag CaCCtaCt. 3 CCCC 
to CatCC tit (CaCC, tC gag C 
(CCCaC Gala Ciggagatt &t CC3 

Cata3lCg at GCCCaCitt Citigt 
CagatatC a Caatic get C.C.Ct. 

;at Catt Catgga CCC gga Ca 
tacCatala CCC tog CaCaCCCCtgttgg CC3 Claa Cit 

3C 

9A 

antgdi v Slkits Sctawkia. 
flatskto as 

dink to kirtossmy Sakraasvegaveap fit. 
kro styyli, WV sick.ccca asty rvivorss Si avift 
(r 

ikackenrns Cotei:Tashgsi.org 
vii. Vyhy y Cina tall gilly ir, Wipway 
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SEQ NO:75, Nicieotide sequence for Xy 3, a GOxyiaase from Tricitodernia 
feesei 

atcttgttgcct Cotgg CCCCCCtggit CCCC 
(c.gc.ca acctica CC: 

CUC C33. 

Ct c (ticksia. 

to 38. to CitCaaCtt 
tg(CC3G Caaaacggala CiccataC gogg CCaCaCtCtgat C 3. C. C. C. C. Cit (CCiC 

CtgCgg Caat Cat CCC (C3 (CCC3tgtc.. CiaCt. ... CCC (t 
Cttgggtgagttttgaacacca catgcc.cCttitt Cittagt CCg CiccitcCtc 

tatagoCgtata Caa Catt Coacacic 

8. 

(CCC 
st it to a caact acticac 
tga. Ctt Cat-agga Citgg Cadtga Ctt C3.35 to Cala CCCCCC Ct. 
to agtc. to CCC aggatttgt Citigatt GCC Ct. CCaCat Ctg8. CC 
Cttctg cic taCat Caac Cacta Calat CtCc, a CCO COC(a.a. aa. CCCCtt Cala 

a CCC acga CCtaa...at 
t. Ct. algal gCC adgg Cut 'ga ag C 

CCC at Ct CaCOgg CCGC gCagg CUCtgg tacg C 
to acco agctdocCatta CCoag Ctoga Cattic 

C3 CCC C3 COC to tC Calai gt? Cgt Cigg C3 C3, C 
tgttctgtgctitat Caactgtaag Cag Caacaac 
:ag Caccala CCCtctt Ctgtttgacgcaaactica a CCC Caag CCGg Catata acag 

Citta Caatag F.G. 7OA 

CCCCLCCaC Cag Ctgc C8 v. 

CC, a CCC atta Ca CCC 
- 
V. 

- 

SEC NO:76, rotein serience for Xy 3 

nkan Viclla. etih delaal raill tertadlwdrcas Sicigilkirkgkly fgtatairg 
grekraaiiga diggs types:kwiseringgit wgiadiyiv in facgage:Sirghtliwiscipaww 

inninradtiroVirth wstww.grykgkirawdyvneifnedig tirs swifsrligeefwsiafraardadp 
Sayigyriciarygkwisgiktywsks is gridgigsgs. Sggggsgttgali-latiteiai. 
telliiggattiytov facisvskcrgitwwgisdics wrastinplifdarafikaynsivgilic 

FIG. 70 

SEC NS:77, Protein sequence of xy 2, a G farily xylanase fro Trichodernia 
feesei 

IV.SSaaSORS as CCiCaaeyes ageki Citio P3tgynigyfy syWindghggity trigggefsvin 
ws's grai?vggkgwagtikakwifsgsyangnsylswygwstriplies yi werfgty estigatkigev 
tSigswygii. yatrwiseSiigitatifyyws writtars 8gsvtar higawa siglitigtstudy siwaveg 
yfssgsa sity's 
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S E. NO:59, Nacieotide sequence encoding I. reesei 8x 
(CCCCCC to t( 

tacticao GCC Cao C 

- go CitctCct. 
catctota ( C 

tgg CCCCCtcaagaacaat.cf.C 
QCt. Ctt. Ca CCCt. Cagga QC 

g Ciatt, Cyaatgg (g a CCt. C. 
to a CCagattgcc.ga CatcatCtcga CC ca, a 

Citatgcgc.caaacgtC 
aaga.cgc.cittitt to Ctcagotc 
Ctgag Cacct Caaggttgcc.gcC& 

aga, actic ca, a CalaccactcCC ?tict Cog titt CoacgcCatCataaC 
si- si 

aa (ta C(a8 tC ta. St. 

C x S. C 8. t 3 tt Cagcaa.ca 
aatggctt Cog 

ica. Ct. Cag (Cg CaCCata. C 
C d 

3. C a 3 a tact tcga Caagaagaac Cata 
C s 3. 3 

C C s C t C 

aaatgcaa.gg ca, a Ct. - - - 

Citat a CCiCasa i 
CtgcCGC Caagaa 

C CCC3. CC3 C3 

3 CCCC. ts, it 
a & Ct. C&C 

s 

a. I M 

; Ca CCCCaaga gCC g s C 

s t tCCt. Ct.Ctgct CCtCa CCCCgg Casat. LCCCQt. 
CatCaaga act. CQgg Caaga C g gag to C. cgg CCatgctgtttgtt. s C c 

fryi - a - -------- Y- - - - ) CCC gta CCC gala Caagtggct. 

at at Cala at Clta 

FIG. 72 
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SEQ O NO:79, Protein sequence of Egi, a G-3 family B-giucosidase from richodernia 
Feesei 
Eliy Etisalada Sigliadgh Stggals cleavVPagtFWG tely disaka dla Klini. Gikve i v 39V9fing 
gewgats aski sys.coiggwystgstaftig, gaastwiwali rex golfigeewkas gihvi 
ig"faggo.gist-gggrwegiigveyitgiaggi gigsgyatakinyi.e. e.g. retissipcidi: 
tley tw£3 diavolai was switc.syk watts a cedgyttw.kcs; giggy"Witcwrattvas as 
giristgtcifiginri w Coalitna, in Sin Civots rv didnvitrilaaw yi to diac; yoS finisrnvoCnh. 
kti Vraiardgivlik...dartill plkkasi argsaaiigniharass crickgcdicigaligigwgs garry 
yfaycialist3rassiggtowt.stcatss gas &argkiiwaivi?itacisgegyi tiregraggi:licit 
ingraigavagans invirv whsvgaiileciliaigvikawvwages gesgraiwiwiwg civs asgkiw 
ytiakspacitygataris Sggs disfsegficiykhificiaritory efgyg.sytki ySri Sv 
gaVVOggs difc nVatvt.VCians govtgaevaclyity SSaprit.pkilr (fakin. 

OSGS fig is W gas Srdii lit Stilsva 

73A 
SEQ NO:80, Nucleotide sequence for Pa5A, a G5 family enzyme from Podospora 
a seria 

nitri disyw 

CCC. 
--- 

3 CCCC titt CC gCtgt C3. (OC 
talaga CCaCtgaat CatgitatC a 

- C C C C W 

t Caat - - - - 

an 

CCCiCilic Cita C c C 
gattac CCC. Caqa 

gg actitt Catt got 
gCC CaCCC caaagga C 
gCa agaatgg (Ct agaa 
ttgat cittg.cgc g aac at CCt CQa 
C. GOa. 
C C 

tga gCC CattgtC get Qt C. 
gat: CtC 
tgg - CCC aag CCttggae it gag at C tad CG 

Cqat Cota CatC CoccatcatCatala 
Cg acaa.cat gaCaatc 

at CCC dagt. 

cggtgct acttacg CQ Ct 
(; to a C 
C3 C3, C 

tacgttg 
tCCC, Qt 
C; a gCatC 
alag CCCCQ 
a CGCC gt. Calaggtgg Cag 

FIG. 73, 
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SE NC:8: 
Nucleotide sequence for G243A, a 343 family enzyme from Gibereia zeae 
at Citat CCC aaott CCCCC to attic Cicitct tic CaCaO.Ct. Coticta CC aa. CC 

d 

to atga CatCC at CCtggatttgagaatg 
tactictatoga Caagat Ctacggttc. 
octogg Cototoga Cagatgttgggct CC 

Ca 

Citat 

aft 

g - 

CitcC 

F.G. 73D 

SE NC:33 
Nicetotice secerce for Fo:33A, a Gia:3 artiy enayre fro Fasarian oxysporu 

- as a - - - a C&C taatga. Catt C 
citc.ccctgat Cacc 
C&CatCtCacgacaC 
Cata?t. CCC at 

t a C t t C C sh S. { C 

gtact tccCCGC Caagg gaattggagttcCtgttctic ca, a Caag CiCaccggi 
Cattt Caaggocaca, a gag Cigga Cota cagt. at CatCctgctagota CotCca. Cact.g 
ataa Cagg CCtacct Catctggggcc.gitat citgg goCgg C CagotcCaag CCtc. 3 
CittaaCCatctggattggaga, caa CtaaCGC CaccaatcCC 
aa (Ct.a.a. Caaga Cat. Ca Caag at C 
C. Ca. at CCC tit CaCOC CaCCaC3, a Ca3, CG 3. 
gCttta. CtaCCt. Ca.gta CtC - 
gt. CCttata.C Cta CC g g g ( 

alia, c.99 a Ca9.999; C i. 

as a 
Cit. Cat (CCCCt. C S S C&C is a CCCCCC C3, a 
-- tCtacgctaCtt C Ca 

gtgaCaCt Cat.ggaag atts titg 
Igt. Ct.g. aalgait 

:a CCCCCCC at CtCat Catt CtCCCCCCOC a Ca 

- 
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St. N 32 
Nicieotide serience for 5A, a 35 family enzye frost eficium finiciosun 

agitt C.Ct. CCC 
ga, CCG tC gCaC 
(QCCuCat CCC 
a C. a.C. Ct. Cat Caa C 
Cg a gttcCtCa 
to gaCCatCaa. 

to GCCQ 

a CC gott CCagg CC 
agagatgcCCCCCCCC.g3tgCCC 
Catt Caact act toga CCagatgcC 

at Ctt Caag go 

^1 

tCogtggC. 
tgaggc Citctt CCt. CatC ge 
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-- - - - - -- - - ----- i. 

ICCCCCCtcC 
gC Caagta (Cico Ca CatgacCoica. 
taCCaCCaC tact Coacg CCC ga Cog Citcgi.ca.g. C 

citgaacgo Coagat CoCCaC 

aga CCta CatC 
tggaga CCCt. 

:acca acco a 
gcc.cgttc.ccgctict 
aa.ca.gc.ccga agat Cat.cgg Cg Coag Ct 

-- (citack 

art --- - - - - 

cc ct gatc. 
3 C r --- 

Citadt 

(CaCOga 

gtogga Ciga, CC cca a CCCaCaac 
Cog Caag Caiqg CCCCtt.cgagttcag CotcCogaac 

3.g 
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SEQ NO:34 
Protein serience of Pa3, a G-3 faily -glucosiciase fro Podospora asseria 
East.fi.iciaa Elaiiaettigek v Sriaps gagawaaahsgaaati aimsq9 dkiniavt. gigwdrigpovg 
TitãaissisiyagicigdiggigirigtgttaitggviaastWeivdiiirgrgay ligaeakgosihiliiggva 
gaski giggrawegigadgyi agiaasetieg is a gy gagakiyiasiege in retis savidritchei 
Ying faciawha avas viacsy a.kilingtfacedkaiagiikkeligiggy visiwa gastaisa is gidist 
Egg taifi grin Yy WSpginia VRagg VQi's fiddinckrillagWyliiggiggypain.iian VggRhken Via 
Vardgivilika digilipiskpriavigs swagggia Cwikg civstigEagigsg.svgypyivseysia 
rtragadgtigishtdisting vsnvysidadavvy wita disgegyitweghagdrsidesh grgy ga 
aaaakiiwiwww.svggitietilitigwraiwiwagger gavdiviy givssgikipytigkresci 
ygtav Virgid fregivdyriginariepy efgift Sytnft.fsdikits livkpgpatgtt.iggpad 
Wedivatvtat it.ns gavegaevagly iglps Sapasapkgrgfski klagas gitat finlfridlsy, 

dtrighwww.sgnifv vsvgassidirltig tita 

F.G. 74 
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SEC C: 36 
Protein serience of Fw3G, a G-3 family -giucosiciase from Fissariting werficioides 
missiscaalistsggai SiperWitcity fygiSpytihtgswaaavakakini VStiltleeiv 
rittggotttgcs gfiggivggpgiciadaggwritiyws sigsgiygasweity s.rsy tigae 
akakgwaiiggyi giggv"vegggranweg f sadigyagkigaeavagigiag vacgkiiagegetari 
a.a.svta iaissalick they cwac synraasha gasking like giggivy Swgags.g. 
a saagiiv wagess iwga.itlgwning tipes giviainvitrilatwyginggigiteagh glaaki wepin 
pVViaraaS Skiptiwiga Veghvivkata apifkg-sikivsisy shikaikaigcipassifsaw Siga 
cisa Eitelistigiigiki sity saiapingtiisg.sgsgasaw tissidafy Sirakkeg taif weifestig 
yvnats eacivagawa segwdratydaytdeirawaikcantiv with stag triviigi fighpaw taili 
Yahlpgdsgdaiwsiiygiens giri.pytvarnetdyghlikditilapagygiafpsdisegi fidyr 
hifcaknit prief gigl syttfeyasldisks gag they pagateggr scilwolvvatvtasvintgsvi 
gke vaqiyvgwoggiari.giftkpaikagetatitfelt ridis widvinagewig.cginyaiyvgrssr 

diplicisti Si. FIG. 75   
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SER NO:98 
Protein sequence of Fw3, a G3 family Bugiucosidase fror Fissarium verticilioides 

- riasis. YYsgaay Inagayda scraeiafswVipknittilgeyghs hypan flatgkgwediafaka 
onfvsgitleekadiavtgtpgpov graivaigri fightig plairvatiyaswi agvsaasswdkd 

ygrgataggefkakigailiiggvaggigs says grwegfsdiyitgia:Reetiiggdagyata 
kifigiegevitratfwkigyigeydike assassidiartmeywpfatavakassaic syging sy 
a gassifs: giarieigiggy with Sigg &tiagwaasi is giddisagggigasygity fiti. Siffgg nitratt 
22g tide trvicialiticipatpyiwiggdkdy p5 vips SgdilatfspkSS wire finitgei Sidwig Eigdi. 
irkiaga estwik Esekiai pikkeksia wigs diagiiitegiyagi is eigt vagsgs.giggity vs. 
3alinarak gig tiygass 3 tiliatty tdwipatpdwc. vii, kiwa ee&axi reswijigadvye 
swaky castwy withssgitigatia givtailia afgges gis willy givisix pytiaig. 
dynapttawattgkeitsfieki ei dyry foahnis wry efgfgsystfeisdisaeglas dits 
gipedil Waggal wetvy invt.VSV SitgkVdget. Woy WtfpdSagatpik girfik Villeage 
sks vsfe mirrdisywciisgkwipeg efiti rvgfssrdlkeetkwtvvaa 

FIG. 76B 
  






















































































































































































































































































































































































































































































