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tugmmm*-tz 0^^ 

*wntcfrfr&lis ftilB^sgy^*> =?i—*><»-?$>& 
o 

-fc%mzfr-frz> u ?s-tzji'U-x(DmM%j<Dm&j5>£tt, IUIB^SM^^ 
^±-if ts 'J VstJi'n-xmmtzmkZttzztZ^&tjOiTfoZo 

*%nMlzfrfr&s<ju7<D}g&Jj%l£* /^U7° 

*fg0j^cfrfr3>m smtm^tw^yWLnMt, tugBisi+^>7t 
— iz%: # t (D X •?> o 

[0028] *mBlz&^X, ^s§y^>^--tz£=i-K1"S7$ yitSB^J&tJ^S 
mpi x«7°^-r-?-(Dm*(Dmnzmi,x, 
g^VT§B^3ti/c#iI^ ^tifti©lB^y<^ #lB^y 

g^iB^yIZ-D^X*%m©*nzMts$siz^^iB^y^gmt 
SIB^KCOINT, ^ll^c^T®M;tfia)i5iai*lT\ 
KlB®3tt7cK^J£ffiMfa&S5?!l£: LT, mm±W*mftWiXZ>%(DtT 
§ o 

[0029] rigj 1k\LLtcT.mcttXt£<, i©Ii 
£ 0^5ttcix gy-e $ g titui\ 

tl-g)o 

^0^iffl#tcfcNiNT r~j r~j ©tu^tciB 

J^TS 
[0030] (1 ) 
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1 Jx.fc\(D$]$Lfg. CD £11] 

tzsifj £&, 

is^y(D/3— 1, 4^ >yAlCjQ7.K3Hi? LN 'J =f 

H (J^-TN r^l7u||j CI £: 

^C7jsTo 

^<o^^\,zLx^m-tbztt^iibo tts sntL 
Xs 1 OOmMffi^l yWti~ K 'J ^7 AUSj/S ( p H 4 . 5) tC 1 % (w/w 

) (Ds^—^Oy ^^cis^y • 7*^1/K'J y-^ttlSO L < /!• L, 

5 0 0 0 X g 11 K 'J ^7 AltSn^ttUCfe^ElTS^i 

tulE±/l^/S;&SK/S^: L 
T, LT^r>>7t--tz£ 0. 1% (w/w) £;<£ 9 ;!*•£• ^ 

, 4 5T)T3 t#e>tL^cJ5JS;^^©ii7c^©M 

£D N S;£ (B a i I e 19 9 2) T?>U£f £ d t IZ J; y% 

—Iz^1f ©J5J&©^&j££5lsrc$ So 

[0031 ] [£?£M £ 

tLtzt^s i ( 

7 0%) U±(DZt%^?0 

C f&M tii!££ Wt~ S15El CD £#] 

^0^lffl»tCfclNT r|#^^£tc^ffi-rsl5HJ ^ ®30°CJ;U^ 

$<4 CCcfcy/jN^ <, fr-D pH#6J;U^$< 8 J; y /JN£ 

^0^lffl»tcfciNT rg^^^L^-ri^uiN^j itimti (p 
H4~p H 6) N (p H 8~p H 1 0) (4 0°C~8 

0°C) ^lN9o 

[0032] [ 

-£em m^mLtc<k(DK^(D^^, 



WO 2013/077432 17 PCT/JP2012/080387 

% mfafotamfeljmZs 5 0°C^pH4. 5 
-e 160m 2 40m 4 80m i zmmmmm, zk±-e 5 ftrmw 

, 5 0°C^pH8, p H 9, pH1 

0 T? 1 0tP^JP»II^ 6 0TC^pH8, p H 9 N pHIOt'1 

mmks 1 0°c fr-D p H 5 . 5 T? 5 

tmmz a#;m £ >u 

[0033] (2) 

^sgy?i—H&s tb$$LT 

s JSJ&OfiO&Jttf 7 0 %£l±Xfo y, 5 0 °CRXf 2 4 0^©MkS&©**> 

"y± — — iz^tttChb^T 5 0%J^±Tfey, AN 

yiias^^-rst^-efeso 

gH L ̂  1" l^Jt LtC33^•T =fc% ££ L/c;Stt^£ £ t» K 

[0034] *%n%lz£ttZ&mM**>=7i—titLT&s 

if t tb$$ LT, j5j&©fi05£j£tf 7 0 %JU±-efe y, 5 0 "CRZf 2 4 

CD ^r :> 7 "t" — "tzCD ̂r :> 7 "t" — "tzt,Zhb^T 5 0 %J^ 

±zfoV, yitaS£#-f £>=&©•? £>*u£s 

[0035] LTti, 

iftticM.LT, SfS L < ttJSJfcCDfiOjiJttf 7 0%JU±-e«>£ d £ Ptf ̂ ti 

§ o 

j5j&©fio5£j£tf 7 o%j^±-efeti^\ ^mm*is^i--iz(Di£mmtf, ^ 
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t^tctsbs I IA\> 

[0036] 5 0 °CRXf 2 4 

WikCO^is^i~ — izCO^is^i~ — if;S'I4IZJzk^T% fcFI L < 

^ 5 o %u±Tfo y, J; y $?£ L < ti 7 o %j^±-efeSo 

5 0 °C Rtf 2 4 0# fit] CD CD is 7 "t" — "tz CD :> 7 "t" 

—tz^tttctb^T 5 o%j^±-efetiti\ 
IA\> flrfr^tcti, 'j </ y -\z)^n—X(DBitt^ 

-?tcm$m(DmmjRifoirW£mmi}m%:Wtz>^iZs & & m & ̂  fio © JS j& •w 
&j£%m#t&tc&iz*w(Dmm%:TMi]utz>>&wbtj;<, LTPX K 

frIlcD/OIBt & < s bt$f^ 
[0037] *mmiztitfZ^mm*is^i--izt LTti, ^0fi3fctif#tc«3tiS 

=&<zmi&i\, mti\ teMm, ^PXh'J^ASa, TOSXti^a 

fulE&^jlliCD'^T't, T r i chode r m a 1% Ac remon i um| 

% H u m i c o I aMXtiA s p e r g i I I u s is ̂  i~ 

— Lt\ 3 *olZs ^M^^CDll^ct y, Trichoderma 

vi ride, Acremonium eel lulolyt i c u s, H 

umicola i n s o I e n sXtiAs pe r g i I lus nige 

r y SfS Ll\ 

[0038] tCfclMTt, 

tc, MlS•3r*> 7^--tz ttb$$ LTJ5JS;CD«05iJtif ± $ < <£"Ft S 

y, J^T0-ffi0^SM^r^^^---tz^\ 3£>tC&f 

£ *>7 :>—*?£ LT^tf ^tiSo 

[0039] If, f§ 1 ©Sft LTti, Trichoder 

m aIMIfi^ffitIi + s>7t-iz^^tf ^tlSo 

[0040] fulE^ 1 ©SfS LiN^SM^^^^---tzti, 3^>tc, 

tz->:J;b$$LT, j5j&©fi05£j£tf 7 0%J^±-efey, 5 0 °CRXf 2 4 0# 

^ CD Wt^Wik (D%-is^>1- — iz ;S'I4 ̂ ^MUttJ CO is 7 "t" — "tz tCjzb^T 5 
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0 t. 9 ll^ct Trichoderma vi rid e CD 

— -tzT&S CI tiftff I LlN0 

[0041] fu=Ef§ 1 ©SfS ttJ&T 

^±-ifttt^LX, 7 0%&±XfrV, 5O°C&t/2 40| 

^ v ̂  ̂  — -tz ;S'|4CD is 7 — "tz ;S'I4 tCik^T 5 

0%J^±£^L^t< tS^lN^il^y, 13^013^#^ 1 BBMOT 

< 71113^0££INT, 2 9SS(DTXy<^=¥yBS^u-f isyB£lzW&$ 

tis 5 8#g© >J isy^£if7 )\y^~ 2 7#@©fPi/ 

$ ypiaS^M^^ti, Mo4 4# 

& 3 ti /c M& T7 $ y itms £# f s ̂ ^<* * ^ - -tz &m if *> ti s o 
[0042] I3^JH©I3^]#^ 1 lESCDT7^ 71113^0^ Trichoderma v 

1 r i d e©^N>7t —iz I I £:P — Kt~ST7$ J 1113^0TfeSo 

[0043] l/c, W> 2 CD&? I LlN^figy^r'V^^" — "tz t. LTti, Ac remon i u 

m JS jfeJftjli fi 0 ̂Sgy i/ =?-f — if \f b tl S 0 

[0044] tuiE^2©sft LiN^sM^^^^---tz^ 3 

tz £tb$$ LT, j5j&©fi05£j£tf 7 O %&±-e& y N 5 O °C&t/ 2 4 0#^ 

—iz^tt^^MlIfuCD^r'V^^- —iz^tttChb^T 5 O 

%JU-tX Jib & lN 9 f|i ̂ Acremonium eel luloly 

t i c u s ©^JtM^r — -tzT'feS Zl tiftff I LINQ 

[0045] 13^^013^#^ 2 |Ei60 T7 $ ^ 1113 ̂ IKi, Acremonium ce 

I I u I o I yt i cus®^"^^^- —izl^P — Kt"S77$y 1113^0Xfo 

§ o 

[0046] fulEm2 0^| LlN^SM^^^^---tz^ 

ttb$$LT, j5j&©fi05£j£tf 7 0%JU±-efey, 5 0°C&t/2 40^©Mk 

Utit©:>7i~ — if(D^cis^-f — if;S'I4hb^T 5 O%J^± 

< fS^lN^Hij; y% />&<£=& 1 54#@©p^i/>il 
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S t co ;6^ tf £> ti S 

[0048] [H1] 

(IBEiD icDii®. SEMfl SMI: 

1 

1 27 Tyr Phe 

1 
1 29 Asn. Leu 

1 
1 44 Asn Ser 

1 

1 58 Lys Arg 

2 2 30 Be Val 

3 2 33 Asn Asp 

4 2 36 Gly Arg 
5 2 59 Ser Thr 

6 2 80 Thr Ser 
7 2 132 Gin Arg 

8 2 154 Leu Met 

9 2 174 Ser Thr 
10 2 195 Pro His 

11 2 197 Ser Asn 
12 2 217 Gly Glu 
13 2 239 Tyr His 

14 2 242 Cys Ser 

15 

2 33 Asn Asp 

15 

2 36 Gly Arg 

15 

2 90 Thr Ser 

15 
2 132 Gin Arg 

15 2 154 Leu Met 15 

2 174 Ser Thr 

15 

2 195 Pro His 

15 

2 197 Ser Asn 

15 

2 217 Gly Glu 

18 

2 30 He Val 

18 
2 33 Asn Asp 

18 
2 36 Gly Arg 

18 

2 154 Leu Met 

17 

2 30 le Val 

17 
2 59 Ser Thr 

17 2 154 Leu Met 17 

2 239 Tyr His 

17 

2 242 Cys Ser 

[0049] ±§EH1 ffl9^ j5jfc©fi05£j£ 
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if 7 5 0°CRXf 2 4 -ii)^if 
tz^tctb^-r5 oroj^^i^ii^y, 

•y^t-lzT V X 0 1 (?P->#^1), ^SM+^>7t-1z'ACXO 1 

(^•->#^1 5) , tzACX02 (^P->#^1 6 

) Xti^SM^>^--tzACXO 3 {0 • — >#-§-1 7) TWI; IA\> 

[0050] fulE^SM^^^^---tzT VXO 1 ti, 1 lE®©;7^ 

IIIB^HC£INT, 2 9#@©:PX/^dr>aS7^P^>>aStCM^3tl, 

5 8#g© 'J Vy^MiifT)\/*c— vastcil}^ ti, 2 7 

g^x-JUT7^- >aStCM^3tl, lo4 4#@077X/^dr>aS^ 

-tz 'j >astcM^3ti/cM^:p$ yiiaS£#/uWSo 

IzTVXOrn, tz^hblJLT, j5j&©fi05£j£tf 

7 0%JU±-eS>yN 5 0 ̂  & t/ 2 4 0^ © © ̂  v ̂  - -tz'Stt 1f%k 

5 o%u±zfoz>t^?m&£ y $?£ L 

[0051] *fgB£tCfrfr£^SM^>^:»---tzT VXO 1 ti, fcf 3; L < ti 3 0 °C~ 9 

O°C0l5H-eStt;&W"r-g):fc®-efe''J, <£y&?3;L<ti, 3 0 °C~ 7 0 °CCD 

i/c, L< tip H 3~p H 9®i5g|-e 

t©-efey, cty^fiL<tipH4~PH7©isa-c^te £# 

[0052] tulE^SM^^^^---tzACXO 1 ti, 3 3 #@©:PX/^dr >aS^:P 

x/^dryiiastcM^^ti/cM^T7^ ylias, 3 ess©?'1; :>>as 

tfTJU# - vaStCM^^ti/cM^T7^ ^IiaS, 9 0#@OXL/^->i 
s^-tz u vastcM^^ti/cM^T7^ J nas, 13 2si©^b^^>a 

M=if7 )\y^r— vaStCM^^tl/cM^T7^ J lias, 1 54#@©P^i/> 

as^ ̂ >as tcn/cT7 $ y iias, 17 4#@©-tz'j> 

as x u ̂  > as tc ^ ti /c T7 $ y nas, 1 9 5#@©7°p'j 

vas^tx^^vastcM^^ti/cM^T7^ yiias, 19 7#@©-tz'j 

vaS^^X/^dryaStCM^^tl/cM^T7^ yiias, W2 1 7#@ 
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$ ym%^zW.$k^titcW$k7$ J 

$$ L T, 7 0 %M±-e&y > 5 01CM2 4 

5 0%JU±?& 

z>t IN 9 ti,£<£ y #?£ u i/^o 

[0053] ^C^5^II + S/7t-1fACX0 1 tt, JftL<tt30t~8 

iy^Klt 3O°C~65°C0 

ISH'eSif^W-rSt.O-efeSo S/c> ^f^L<tipH2~pH8 ©I5HT 

y, J:y&SL<lipH2~pH5 

[0054] fulE^S§y^rv^^---tzACX 0 2 ttN 3 0 #@ <ZH V • -f *> 

'J yaS^a^^tl/cM^T7^ yptaSs 3 3SI©7X/^7^^i^7 

yii?m 3 6ssw'j*>yms 
tfTJUlr=yB£lZW&$tlfcW&T$ ymBSs RZ/1 54#g©p<i/ 

yB£ft<*3LJ = yB£izmi%$tifcWi%7< yita#£#/uWS0 

tzACXO 2tt% tz'«hJ;b$xLT, J5 

JM£D3lJt7 0 %J^±T?«> y, 5 0 °C&t/ 2 4 5 

--tz";m^MiItifcD^v^^--tz^tttCj;b^T 5 0 ^9II 

y $? i IANO 

[0055] ^fP^Cfrfra^M^^-izACXO 2 ttN Jfi L<(J3 01C~8 

0'C©i6H-e,Jg£££f£=&©•?&y, 3 0°C~6 5°C© 

IsH-ejs^tt^^-rstcD-e^So L <« P H 2~ p H 80m 

H y % cty^f^L<tipH2~pH5 0l5H-e;m 

[0056] tulE^Sgy^^^^---tzACXO 3&% 3 0#g<ZH y • ̂ S/VgiStfA 

"J yitaSs 5 9#@(Z)-tz 0 yB&tfx[y^— 

vaStCM^^n/ctt^T7^ J 1 5 4Sg(DP^^>ii^7f^ 

— y2 3 9#g©f Py>iMt7, 
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J ItaSs JkZf2 4 2#@Oi/XT'f >$£ 
g^-tz'j >astcM^3ti/cM^:p$ yi£aS£#/uWS0 

t-1zACX0 3(i, J5Jfc©fi05£ 

&t><7 0% &L±ZfoVs 5 0°CRXI2 A-- -tz'S'te 

^»llfu©^>^--tz^tttCtb^T 5 0%&L±-e$>2> y Sf 

I IA\> 

[0057] *fg0£tCfrfrS^M^>^--tzACXO 3ti, fcf 3; L < ti 3 0 °C~ 8 

iy^Klt 3O°C~65°C0 

iBH-e^tt^W-rstcD-efeSo l/c, SfS L< ti P H 2~P H 8©l5H"e 

at,©-e&y, cty^fiL<tipH2~PH5©160-csif £# 

TZbav&Zo 

[0058] *>7 :>—*?£ LTti, mti'^SM^>^--tz T V X 

0 1 y— izt, 

ffi [W|1WSS to e> ti £ 7 $ y IIIB^y £ ti, m X ti'^sgy ̂  *> 7 i-—-tz T v x 

L<ti^II^S/7t-1fTVXO 1 ©T7^ yillB^y^ 8 O%J^±0ffi|W|tt 

, j; y sfs L < ti 9 o %j^±0*@im s e> tc^fi L < ti 9 5 %u±<Dmm 
>\tz^tz>^mm*is^i--iz£i<mft>tiz>0 8 o%u±(Dmm^^t^ 

tc<fc y % — -tz®iI^i^IM4^i^<&£> ^tlS/ctos * 

* *> ^ ̂  •- -tz £ Mfg-e $ s #©*y & s o 

—t'TVXO 1 ©ffeN ^Ii^ri/7t-1zACXO 1, ^ 

II^s>7t-1fACXO 2S.t/^SM^^^^---tzACX 0 3 tC^lNTt 

[0059] l/c, ^0^tCfet^S^SM^^^^---tzT VXO 1 t LTti, 

">7"^—IzTVXO 1 £|!D^MJt(2fFffl£^tt(DTfetlti\ 

t-fTvxoi ̂ 3-h*tS7$yiHB^ytcT7$y 



^ifton^xocnz oxov,a--+^<^®sl v-^? [2900] 
0 <21*^/1 *!>?;? 

^0^n^MrigiK=£/ifZ^giK ̂  £1I7/0)@#9 L L vng^< 

£^>/^^gi£/; n zva)@ss e 1 ^^CDUZlz^m 
[\mcom^ 4:iM^?^t>?LOXOV °<2:^altIMl 
^l\ic:i £ OXOV.^—OXOV,fl-^^<^if 

^ U OXOV.fl—v10lOXAl,W^<^m [ 1900] 

W^nif»-1gi£A = £'1Nz:^gi£A fi ^@S9 

8 L va>^.n^»rigiK^>i=i^giK fi3-0@# L 9 L s0^^/n^ 

MrigiK fi^giK^^/^agg L 9 L va)9:-.n^M^SiK^ 

>• A>^gtg<--^^^Goa#e 17 L 

S£K=£1^0@§O 3 I v0%'/n^M-1g^< = £1 

^®@S60 L va)^n^MngiK=^>^giK^>aa)@#9 0 

L v0^^n^M-1g^|l<^F^V^^^g^<^^V^^CZ)@SZ. 6 vCD 

ri^^sso 8 ^^-n^i:iti< 

<*>• A >^g^A£^>/^0>S#6 9 va>%-.n^fM-1giSll<£^' 

K£#%%£/:£:£$/¥<£Q)Bm L 9 v0^^n^M-1g^<^>a A >#g 

tg<ri>/o@S69 "co^^wB^mu^ari>^sig<^woitg 

9 va)^-/nw-igiK >^<^giK<.ri^o@#z. 17 KX^&?M 

sin A cornet L ^sn^sso^n^ss v«-i 

A ^£ 9 -g^ll A £Z L ¥1 > n £i$ vgi&is 

AUOL -g^ll AUL £1^ 9 Pfl^TKTgl&II! A ^ <L Z ¥1Xg 
vYi{ °2sa^ 

£1X¥^ "YmCDZ vYi^g^llA>^ [0900] 
°£1j:£^21 L 0 X 

Ai.fi—(-£='**m^<2u&'2m&* 

/.8C080/Zl0Zdf/X3d ZWLLmiOZ OAV 
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9 OSI0X \sJS — >aS^-tz 'J yBSlZs 1 3 2SI0W 

1 3 3#@®-tz'j y^yx/<^=¥yBSizs 

1 7 4#@®-tz'J —1 9 5#@®7°P'J 

1 7 6#@©^^$>iI^7J^'z>iiCN 19 

7 SScoiz'J yBS^T xy<^=¥yBSizs 2 1 7#|=|CD^|J 

;u^ $ >I£$£Stcit^ L/ctcQ&^^tf^tiSo 

[0063] ^SM^ri>^^---tzACX 0 3 S# < 0^ 

lMACX0 3^igt©ttI^^U ACX0 3^'tt§ 

^Si]^tcN l3^y^0l3^lJ#^2|Ei6©77$ 1 7 6# 

@ 0 ?;U* $ >aS7^ J7JU=£ — >aS t Cm& L tc i (D ft £ 1$ptf £ tl£>o 

[0064] *fg0E0^SM^>^:>---tz&, 

o LTti, (K 

ramer, W. and frita, H. J., Methods in E 

nzymology, vol. 154, P. 350 ( 1 9 8 7) ) N 'J Z| > 

t!'t>hPCRiJ (PCR Technology, Stockton Pr 

ess (19 8 9), iM^©DNA?;^^t§m 

KP+i/7$>«t§^ f£I 

fcfciu - K • v v 
Ifbti&o &fc\ *fP£©^M**>^-1z£?#£>;££©9^ 

LTIZs <^tiS0 

[0065] (3) 

OUT* mz 

^i?o ) its Mmmw^mmLs tc&mmwRmmmi 

^[•iJix-rst^-efeSo 

fulE^ssy^r^^^---tz®77$ yitiB^y^zi- K 

f a ±^si3^y -c^nztm z # ? * - tfiist 3 n/c 10 £ ̂  
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to 

H(D7$ 71113^0^=1-

tm L T t, j5jfc©fi05£j£ tf A $ < ffiT f £ d t (D ft I$/ ̂ ̂  •- -tz £ 

[0066] J^-RC, 

—-tz®i^ja;^';itiN fu §El£SM ̂ ri/=yi~ — ii<D7$ 7IIIB^y^zi 

- \?t 

$i&W%i%mtZ>II (7s±«i£Sl*M) ^ 

9fulE^ssy^r 

tz'^IUJlX-rsig tz*0J|XIg) £#/uWtU£ 

[0067] A. 

tulE^SM^r^^^—tz'077$71113^0^=1- K 

[0068] mmmm 

H(D7$ 71113^0^=1-
tfiist ̂ ti /c t © -e ti tc 3 ti & i\ 

fu§EMff$E^$^ i#Ss ifrilSs 

&<DMB*fe£.BBttZ*><Dtfmfbtis dOtfetis 
mm* 

^^mmtt^>^(DifmMnm±u^ IA\> 
[0069] |#S t L T tis #!]x. "t ̂  • $ "tz X (Saccharomyces) 
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s\y-\ip(=7 (Hansenu I a) 1% tf^rT7 (P i ch i a) 

fcF I LlNjgscD—$ytiN +f- >> 1J • $ -tzX • -tz b 

t-isJL (Saccha romyces ce rev i s i ae) T'feSo 

[0070] ttcs MItLTIi, mti\ 7$P-^ (Humicola)!, T7 

X^)[/^)[/X (Aspergi I I u s) h 'J P T:\lU V (T r i c h o 

d e r m a) JgN 9 — (Ac remon i um) )H tz )H if" 

£>=fe,©tfplf £>*u SfS (H 

umicola insolens)N T (A s p e 

rgillus n i ge r) U< ti T ^ 'J if— (Asp 

ergi I I us oryzae), ;£ /cti h 'J P JrJU'7 • tf 'J T1' (T r i 

chode rma v i r i de) N 9 \s1E-^A • "tzJUP 'J "T -f 

(Acremon i um ce I I u I o I yt i cus) T'feSo 3 

kK K 'J PT^UV • tf1J T\ TO A • -tz 

JUP U 7^-1" ^7., 7$P-^• -f >7 • -13—tf 

<£ lJ $?£ IA\> 

[0071] Ml] 

tulE^IItis fu lE^HM *tz'0^$y£ p - KfSi^SlB 

fulE^^M^r'v^^" — iz®T7$ yitlB^J^P- Kt~SimSlB^lJ^'nJ^ct"S 

LT, m"rs^^M^^>^^---tz^p- K-rs±^Sl3^tC^Si^ 

tf£*i50 JsTFlc, m"rs^^M^r^^^---tz^P-K"tS^SlB^ytc^ 

H^^r^lAt"Ac remon i um ce I I u I o I y 

t i c u s (D is ̂  1~ — if I P — Kf SimSlB^yS.t/T r i c h o d e r 

ma v i r i d effi + ̂ ^t-"tz I I P — Kt"S±mSlB^y^:ffllNTl^0^ 

t&if, cti^tcPI^^ti-g):fc©"eti^iNo 
[0072] ffl£.m**>=7l—tz%:z\- K-rS±^SlB^y^©^Si03#A] 

&£.m**>=?i—tz%:z\- vt&ikmmomt L-oi, 
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-^-3 tClESCO A cremonium eel lulolyticus (D^is 

"y-y — H I £=l— KfSiHSlB^k tClESCD T r i c h o d 

e rma v i r i d e CD^r'v^^ — if I I £ P — Kf SinlSlB^y tf 

tlSo 

—tz^r =1 — K-rs±^SlB^y^iiM^ LT, mfcT 

i;3•££>;£££ LTfciU (Krame 

r , W. and frita, H. J., Methods in Enzym 

ology, vol. 154, P. 350 (1987)), 'J =l > tf:»" > h 

PCR;£(PCR Technology, Stockton Press ( 

19 8 9), 

K • v<?-y~v 

tulE±^SlB^ytc^s^3iA"rsc«>:tf-e$So 

Mt LTtulE^ p->#^ 1 ~fulE^ p->#^ 1 7 • — 

2 tc^ftf, LTtidti 

[0073] 
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[0075] -9 

tz^p- K-ramsiB^#^ 
tu§E?S%ffmia3 ti& &wKJ&i; 
~€s m^£mm<omz, (J^ mz r^®^i 
±tJ t^H9o ) ^-a/uWTtJa\ UTtis iiulE 

iz£;j?t£t~Z>?cdblZiifrW£TZft'MlivM 

tt^) K-r£i&SBB?!I£3 Ja\, 

ttilE^SM**/=7i—M%:m£.t2>tz#>£.>&miite2>Mmmt. UTti, 
zfu=£-t-®m ($E¥^Wp-ratf^-^-BB^j^fro ) s M#*/-

A^IB^O (SDIB^O) , 
[0076] d#§£70±«<>: L/cillircDfgii^^-] 

Ltcm^s mLs<<?*-£LT[Z, fu§E 

-iz£p- K"t £^SlB^®ffet^ tt)iE^aM^^^±—tz*©g£$M©m 

j£J:kK IA\> 7°P^-^-lB^y 

m% V $ Z> t, (D t? 1h ti tft*n £ m ivT t, J: l\ 

[0077] ^IJ^^JUP-JUT1'^ KP^-iz (A D H 1 ) ^P^E —*—N dxT.dx^ 

U iz U— S^-iz (PGK1) ^Pf-^- (TE 

F) 7°P^-^-, & 'J iz P —JU 3 - 'J VIIT1' L K P tfi~—\i (GPD) 7° 

P # —N h^-iz (G A L 1 ) ^P^E —*—N 

y (CUP1) 7°P^-^-s #P$!Hf®Mf**7 7t—n (PH0 5) 7°P 

"E — 0—, <flJ iz;U77;UT1't K— 3 — "J KP^f^- — iz (GAPDH 

) 7°P^-^-&£,©7°P;E-^-|B^Jtfffll^tl£o 

& fc\ ±§E 7° p ̂  - * — iB^y co a 3fe &?s £ & £ i#a tc ^ *i& IN 
o 

•+M b/tfP^-OUX (CMV) ^P^E —*—&£f©<fc-5 ICN ^07°P 
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$Rt&ZtifX^& o 

[0078] t.tzs fulEfgii^^-tf, ^>^^1 T^Tt>Ja\, CtUdJ: 

^ «^4Cfu§E^ 

* *> ^ 1-—tz £ £ d £ if *im ttaZo 

frvj&is 9*1-)\s t LTtt, ?s±lffl^^:^'g)i#S75)N^fulE^sgy^r"v^^- —if 

itf\ «7 

7?*—-ftf^^juiB^y, 

[0079] JJLt© <£ 9 ft 7°P ̂  0 — IB^y<?i~)\s%:^tZ> fgii^ 0 0 — t L 

Tti, p RS4 2 3, p RS4 24, YEp I acl 9 

iibt150 

[0080] 

L/cil^r, LTtf, fulE^HM*^ 

^---tf^P - K"t £i^g|3^]0ti!jtc, tuiE^M^r^^^—1f©j^^$© 

ijS<fcy, IA\> -?u=E-5>-W, 

mt LTtf, 

-tf £ ̂ ii"e $ £ t, 0T? £> tl tf IN f tl £ m lvX t, J: l\ 

[0081] LTjiS'tfl&^IIj,/^ $ — t£% van den Hondel, 

C. A. M. J. J. et a I . (1991) ln:Bennett, 

J.W. and Lasure, L. L. (eds.)More gen 

e Manipulations in Fungi. Academic 

Press, pp. 396 — 428 tClES^ tlTlN^)0 

ttz, pUCI 8, p B R 3 2 2, pUC1 00, pSLI 180 (77 

JUVv T7 • -f y 9\\Mi) N p F B 6 JkZfT (A s p e r g i I 

I us) p R AX, K'JP (Trichoderma) pTE X=f 0 

[0082] 
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mL*<? 

$ — tfs tulE^sgy^r"f>^^-—Kt"^>JmSi3^y®,ffetcN tulE^sgy 

$?£IA\> i/c, ^p^-^-sB^ioffetc'j 
^yn^/uwrt ja\, 

[0083] LTtf, h'J 7°h7 7>:^P>® 

t r p^Pt-^- 7^h-^P>0l acypf-?- 7A^7 

7-^'fiJ© P L 7°P;E-^-^t/P R 7°P;E-^-JP^ 

P (gnt) N T)lytl'J 7°UyLT-iz7°U'E-9 

— (a p r) N cpll£7°UJr7 — 1z70UIE — '9— (npr)N a — y$^> — if 

— (amy) 

S/c, t a c -fu=£ — $—<09 IC&glC&^XtflSft^tlfc^P^ —* 

[0084] 'j^v-A^iB^y^ LTtf, 

^na^^a#©mM©?i±«fflfls^-eati-ri)SB9yes>tL^ 
KH^sti.sfccD-etf&^o 

tuIE 'J *K7-A|S^@S^y £: LTtt, ®JX tf\ 1 6S'J #V-AR N A © 3 

' 4j^SJ^±^L/cP >-tz>HtX!3^y^ 

D N A^/SICJ: U £*l£o 

tfjft-f L t -e tf & IN P 10, ®J x tf 

'j/1N070P^^S t r ptf^py* — 

c: ti e> $y %nm <D %i^ o $ - ±T? <D 13^y juij^ &N f# iz %y m $ ti £ t, © •-e 
^ 5 ' ^Mi|IJ±)ttf ^Pf-^-Ifi^ 'J 

7l?x/— Ailp-^IB^y, h'tSHE^ Is^ill-ilplB^ycOjIitCM 

/^d t LINQ 

[0085] 

LTl^§ p B R 3 2 2, p U C 1 8% Bluescript II 
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SK( + K pKK223 — 3% pSC1 0 1^ 

110, p T Z 4 N pC 1 9 4, p 1 1N 0 

1,010 

tztcs zmmtx±(Dm±nx(D&mmi?LT 

% p H V 1 4 N TRp7N Y E p 7 St/ P B S 7 f ̂  9 $ — t. L T f U 

[0086] 

*fgBJ^Cfrfr£^SM^>^:»---tz£=l-K"t ^ 

tCjfS; UTtulE^©^^: £#frfu§Efgii^ 9 U §£fgii^ 9 -

l5o Sam 

brook, J., et. al.," Molecular Cloning 

A Laboratory Manual, 3rd Edition" 

, Cold Spring Harbor Laboratory Pre 

s s, (2001) 

^IZ £ IN T & ©— IS W fij m t & Z t ifT? $ £ 0 

[0087] fu§E?0±lfflJ^Cfu§Efgii^^-£fI<^ 

&^cj^i;Tfu§E70±»T-©^ffl#IJt©^=i K>^ 

^ffl#lJt©i^=i pyiztz>£?izs +M 

£ ft tC <£ U , fgii^ - tC fl<^&^cfu lE^SM ^ - iz fi £ © ̂  

> / ̂  ft © £ mu 3 t± Z Z t if T? $ £ qrt£14if $> Z> 0 

[0088] +M K^S03iA^}i©^J^ LT, J-MTH3 %mIzmfZtf* +M l> 

y K^S03#A^;itfs 70±«-e©=i 

£ §£ •* *> ^ ̂ J; tm ^ 3 •£ £ 

IE^~ •?)i^S©ffl*M^tf t<-^ [J ^ ft^£tN0 

J*TF^3&T. v i r i detCfclNT, HUBE^M^^-IZ* A C X 0 
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gMt2>t&£<DmMZv<Ltc*,<D-C$>2>o 

^3 4^ 13^ r A C X 0 2 J 0 r±^S©{uMJ l3^US^4-e^^tl 
•g)±mSCD'fuS^:^t"o r A. cellulolyticu si/tfj-JU 

IB^UJ co rj^goMuMj i3^y#-§-7 3 _e^^ti'g)±^s©'fuM;&^t"o 
[0089] [H3] 

HB5U« £3S©&g. fEHtfr WM 
12 A c 

Acellulolyticus 42 G T 
^y'-f t^WM 66 A G 

90 G C 
37 A T 
33 G C 
39 T C 
78 T A 
81 T G 

106 A G 
108 G C 
138 A C 
279 A c 
312 A c 

AwAuZ 405 G c 
474 A c 
495 A G 
552 T G 
573 A C 
648 G A 
663 G G 
718 A T 
719 G C 
720 T c 

[0090] cBn$z&to<oi$mjj%) 
^-xmm^Lxmbtitcmm^wcDi^mcDm^t, w 

mm^s mm^Rxf'tcD^cD^m^^. 
mmb^tctnx&RTmx$>z„ ±£±fetz& 

% iSl^P7, + ^7° K 
5&SIU ^U=l-X, 7Jbh-7, LJ:^ 7s > 
s = 'J >I£i^ V 

-7 A, £ 'J ^ 
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& fe\ tuiEjiiRv—t> - Bmm u /cina 
frCQUC&l^Ttfs ®|a.tfs fulEjliRV — tl— IZte 

s ztiizttj&T&mffltugm$R^-t>-tf%mmM>m 
Xft^im^iZi^ i&Jfe© 

p H&N p H4~p H 8©i60"e®'<tf Ja\, 

ipStffuHEipife^'aWt"•i)/Sfripi'tei:l:|T\ HUB£$!!£: 9 H 

Mil 
ttfx^&0 

tuiEliiitfts Jgift, «:tllJRl-ti 

tf<£<, tz£jt£-e 

$ z & ft-x $> ti tf f# tc f y n tf & i\ 

tf 2 0 °C~ 4 5 °CN Jf t L < tf 2 4 °C~ 3 7 °C-Wm^Ci£S£ 

tT9o 

±Misr^tf 1 sm-7 

£ g fi U (D-aw tf It ± lZt£Z>% Xi^t tl tf <£ l\ 

[0091] B. ^SM^r^^^---tz[g]J]XI^ 

tzniJixigtfN 

0Di£M)(£>9 ^tl^tlfr—fulE^Sgy^ri>^^---tz^[g] 

[0092] IMLWW^^iLfdl *fgBJ^Cfrfr£fuBE^#IM^>^ 

^—tz £ 0JRt £ tf s d (D ftWTrtlffl 3 tiX ^ Z> J5&Z t & d ̂  tf 

XZZo 

*%BMizfrfr&miE5gmM**>:7l—tztfBn$z&LfcBn$z&ftftlzft 
mzti&m&Hs zmmzfrvztxm 
&mfo£&MlzmZZttfX$Zo S/c, *fgBJ^Cfrfr£fuBE^SM^>^ 
j—tztfBn$z&LfcBn$z&ftftizwm3ti&m'£iis mmLtcmBmi 

&W^Mfofim.m(D^mz& y 0JR U ISIJIX L/CMiffed 
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iu U V-^-AMUs &£(DyMU(D75)t;^ 

[0093] fulEflllM^ 

s/c, jiSsu/c^ X7°U-K^ 
fet£Ziz£?-cn&B&mM**>:7i—&o 

7JUP-JU&£: 

KJ: £#&&&&$• Su &£Wi>f 

PV h^77 -r —s 5£*li^5t? • "? h^77 -r —s 77^ -x 

^-^P?h^77<- yjl/5i^P7 h^77<-^^WD0^P7 

K^H/££j§:iE!!<^'nfo'ttTfT9 Z. tifXx* §„ 

[0094] (4) ^sgy^pi>^^-—-tz®^Jffi 

-tzteu fu^co® lJi#^co^;SL'Pt" 

t(Dtc6b, ^fPJllcfr 

o 

tt&mmzmLtc{$m(Di$id%:^Tz>zt%xx*z>0 

ZtifXx*. 

[0095] —Hztix ftffljUtC'fsM t" £ CI t if 

Xx*Z>ifs lR£[,<&&LT<D£?lZ%mt2>Z.£t>i&tft>ti2>o 

[0096] V) VJ 1z;i/P-XH^©^btl©^3t^] 

*SgB£K:frfr£> 'J 7s iiJi'n-x<Dmt,M(Dm&ft>£te, 
=7i—\z ts 'J 7'y-izJUU-Zlgmt%:m&$-ktZZt%:-afct,(DXfcZo 
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[0097] IJ VJ -tzJUP — XWsUt LTlt 'J <7— </J -tzjup — 

'J 'J ^VizJUP-xJimaW^&'J ?-y^m 

if <J ?S1zJl,n-zmH<D£fcMlZttLr&l3 OKI %Ti'foZ>tc$b, <J V-

>#*tf 3 OIf%J;UI^u^^^to SfS L< tf 'J 2 OK 

J: y $?£ L < tf 'J >#*tf 1 0 KM%J^T© 'J ?V -tzJUP -

xmnif%rMx&z>0 
Z(D J; 9 & 'j -tz;up — LTtf, 

V-^Xh, ^"t7, fSSs J|j*tfij£Si 

?v-tzjup-xfa^tf 
JU 7°i^^ ?NU tf y v ;u 7" ft ^tc <fc y % i^Jt tc 'j ? - > £ P&£ L tc 

-tzjisu-Xs ^ $ -tzju p - x £7°i®tt&ztfmtf*i£0 

L<(t E»77h/^^ Jt»77h/^^ ffi$/^U7\ 

^ 7#©^*E3fe^l/:A ^lftAJU7\ tL<tf^-/^-7 7'ry ($5 A 

tf£*l£o Ei^7 7h^;i/^ $ti©^7 7 h/^U7°tf J; y $?£ 

IA\> 

Cti^0'J ?VizJUP-xJimtf^ fi*-fl£©/^U7°i^£litf £>A#"t 

[0098] tz'^N 'J 

LTtf, fu§E^SM^>^--tz£U ?VizJUP-xJimtcjQ;L 

tf L&tf tli 

—if£: 'J ?SizJUn-Z%ftftlZM%}<Dl£> ffiWLrKlfcZMIjZ 

&SL<tf, J5J^^©H£J;y, IUIE^SM 
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^u<it SAL 
tc 'J VJ -tz JU • - X Jim&t/fu lE^sgy ̂  *> 71-~ if tf-+#M*a 3 ti £ J; 9 

1z*©gjg^Jt^Ti) J:9tc 

SliffiSI %^tz> K *e $> z> z t tf U £ u i\ 

&3tlftl\ mti'4 0°Cfr£> 6 Q°Ctfmi^tl. L<&4 0°Cfr£> 5 
b°ctfmibnz>0 

P H tiN fulE^Sgy^r-'V^^- — "tzCQfEffl L?§pH 

T-fetltf^C«3 tlftl\ mxix pH4^f,pH7 tfmibtI, $?£ L < 

ti p UAtfb p H QtfmibU&o 

[0099] *fgBEtCfrfr-g> 'J 7'S -tzJlsn-X(D'Mit,%(DMj£J3}£lZti^rte, *fg0E 

[ztftf&mi^^w.*i;z>i--if(Dmz, i&wizfcsLTifcvmm^m^m 

LTtis -tzJU^—-tz\ • i/*?—if, -tz\ ^<93-

•f-if, 15z>9 Ki>y--tz\ p-y--tz\ 77^7 77^^y—-tz=f 

©Bi?:iffit5i:i:^-e$5o 'J ?V -tzJUP — <fc < §!iis 

t" £ "tzJU^ —-tz£, tulE^Sgy^r"f>^^- — iflZi#R\~§~Z) d 

IA\> 

[0100] hji/y—ift LTtis -tz;up-x^^;u=i-xtc^?"r^:fc©"efetira 

\ x> K^U^^-—-tz\ -tzn KP^—-tzS.t//S-tz® 

tt 1 s/c, 
btis c:ne>z t tm 

£ IA\> 

[0101] fulE-tzJU^ — -tz®|3;JIti^^^ti'g)C:^:ti^<N jfejftjlu fifl, IfflMII 

=f CD-tzJU^ — -tz^rffil^'g) Z ttfT^Zo Tr i chode rmal 
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N AcremoniumHiN Aspergi I I us Slf I r p 

e x AeromonasMN C I o s t r i d i uml, B 

aci I I u si, Pseudomonas Penici I I i uml 

% Hum i co I £ tl £ ©|3;JI© 

LT, frteAlzAVStmLfcbaZmngLK 

)\sz>—amM^^ 0 

— LTtis Z1 CD 41 ~C & s Trichoderma (K'J 

HI7-Jl/7) — izXti A c remon i um (TO b^E — 

<£ y $?£ IA\> 

[0102] rfrUxCD-tzJU^ — if £: LTtis Accel I e r a s e 1 000 (Gene 

n c o r }±S^) % Accel I e rase 1 500 (Genencor %tM 

) s Accel leraseXC (Genencor }±S^) % Accel I 

eraseXY (Genencor }±S^) % Accel lerase DU 

ET (Genencor }±S^) % Accel lerase TRIO (Ge 

n e n c o r }±S^) % Ce I luclast (Novozymes %1M) % 

Cel I ic CTec (Novozymes %1M) , Ce I I i c H T 

ec (Novozymes % Cel I ic CTe c 2 (Novoz 

y m e s %1M) % Cel I ic HTe c 2 (Novozymes %1M) % 

TO b^E — ̂  A-tzJU^ — if (Me i j i Se i ka 7 7 JUV ($0 i^) 

% — (Me i j i Se i ka 7?Jl'7 ($0 $^) % "tzJU^ — 

-tiT^SA (3^?x>Hf^A (Jfc) §U) N izJUy — ifT^y T (3^?x>Hf 

-f A m) m) ^ -tz;u^—-tf (**•« m) m ^ -tzju^Hf-
(^tf-tz^b^m m) m , K U -tz^—-tz ($o m , -tzju 

7—tz'*jxt> (t^^hipui m) m) s -tuuuisy (ffcM'UJ'f 

>yxh'j- cm M) 

[0103] —-tz'0-tzJU^ —-tztC>tf"t£;Fb"nhb&s £jt3ti£M7u 



[9010] 

vif- r^mjir.y ^(-r 
v (s © * ® °u 

B>I | BAXOJ pAqA | od) 1111< 3 (\ ^ vir— 

ir£ vllfH£ vir-i= vir-mzi-fi.£ 
vir-^^<vi=io^-s 'L r^mjirs 

y^-rb^ 

?nsgiffl3£(0Qty:<2£m 
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vn 
%110 £~%II8 ^^am^-iiMrzi-^ fi 

( °CH 
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JUU—X (DMfcMKDBLitfife tc y ?# £ ti/c u ?V -tuu • - x <D£ # 
(UT, mz r^bJS^J tmtZim'&tf&Zo ) frb, * 

(JU"F. rmiRigj tm 
) £#frt><7)-?£>£>o 

ctitcj; y, *fgB£tcfrfr£^SM^>^:»--iz£ffiPX Ktc^-T^c 
ttf-ez&o 

[0106] fulElslJJXIDg-m, 0J|X^;£,>: LT, &fc]©;£££teffl-r*it£Ja\, 0J*. 

xmmzmitz fifem^mf % n a 0 
LTti, 

^Pt:f ^ tl'So 

tifl;Jli§©IM£tis ^tc 33^T®IM^ tiT ̂  £-fife£ 

^©S SiSfflftLtiJ: <s ^^tiI/^I©i|^5 0 0Xg~1 0 0 0 0 X 

g £f *it£J:^o 

II/Jiii©iin"tCtiN @M$Ht-l'XtfO. 1 |im~2mmffl( 

7 -r -tz^$ y ^7 -r JU^-xti^s^JiiiM^fflt^TjJiiit-titi' 
c£l\ 

s/c, *i^;ti§Mtc<££*i^;li§£tT^Ttcn\ c®il^-tcti, 
?LS 0. 0 1 u. m ~ 1 0 ix m L l\ 

LTti, J±;Jli§, <?u 

X7P-;]I}§, ^PX7P-;Jtii^tT9 

tc<fc y% B<D@y zzttt-e$ £0 

[0107] L/c/Sfrtf •Sign's ^Ijxti\ M^etl ~? A£^^lT 

zfife'Ps mgwz&mt&fifetfmtfbti&o 
mmm^ti^^z&mt&fifetLTte, mti\ 

^77-f", 3£*@i^3S^ P7 h^77 -r -s 77^-T<-^P7h^77 

•f—s ^U3U^PV hy7 7^-|O^O^P7 
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tf-c$£0 

T0J|Xt"tLtf00 1 jnm~0. 0 1 

^SiMOteffltf J: y $?£ L^o 
7°tf fe£tf\ 

*fl*l£JPJ±-t£o 

^u\ -f jg^sogissy £ift 
±U <fcy <UN;gi§31jt£tt&t£d£tf--e$£o 

&M©*Ii=rM > -fttm iMTSff #U&*itf e>£ d £ T\ M 

&;Jli§J±2) £U <fc y <fc ^;Jli§3lJt£ft &f £ d £ tf't? $ £„ 

/Jlii/U^Ti^CDl^T#tlS/Jl!i/i^i£lftf 

£ti£>0 &fc\ J±;Jtiis ^ P X 7 P —;Jiiis Hfl* 

£%h t IN £ d ^ tfT? $ £ „ fu§E;Jl 

^J±;Jt^ ^;I}Jt®s #£J±#£^§tc*Sy3ti£tf\ *fg0£ 

tc & IN T f# tc $ ti& IN0 

I|-tz;up-x, 3^J£jtf'J T7^ K\ if^) \l-)\yT)\y~i-Jk ^°'J TJU^X 

'J 7 yfbtf— 'J -rX *°'J T7^ IJ p- K 'JJk Iz^Sv? 

, jtf'J 7°P tfbX /1N°'J *J—— k /1N0|J^ h77MPifl/> (^7 

p> (Miii^tl) ) &£tf0y^-e$£o dti^©*"?^ -tz;u^--tf®^ffl 

#-tz;up-x^tfoitIltt©^Ktf 
s *° 'J TO 'J P- K <J <J y $?£ LINO 

tuHE[°]J]XIfM"T:'ffl lN ^ tl£$t'fbJxJ/£A/StiN fuHES/S^H^CDfuMlS 

zftbtiZs t,<UN0 

*fg 0£ ©if* U ffl (D tz sb (D tli * *> ^ ̂ - -tz' (Dm&fife iz J; y §Ui£ 3 tl fc 
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•tf [R] % CI tifti'xZ&o £tcs iueEMfUfflCD TciSbfD 

[0108] mmmitfife'] 
fu§E 'J izJl'n-xoMlkWKDgl&JjfelzJ: 

vmztifc'j fsizjun-znffifcyaZS&ffifcKJ&m (lUTs mz r^t-fb 
trntzim'&tf&zo ) ^ 

zmxt&zt (J^TN rmjRigj tmtzwi'&tf&zo ) t, mjzn 

tzzt OUT* mz tmt&mtitffo&o ) t, £#&=& 
(O-^tbho 

citucj:y, *mmzfrfrz&mM**>=7i--i£%:G%}iz?£mtzz.ttf 
-c$£0 

[0109] mmmzji&t 

$©U ̂ V-tzJUP-xJim&t/TK^ilJPU P H% ;UJt£»PL}i#L&tf 

P IJ $ j -tz;up— 

z^ft<Dmkyt}<Dmi£-j5mzBm<D0kftiim-<D0kmztti&&\>\ 
ttc, tulEM»i^-e^ 'J ^V-tzjup-xjim&O'TMc 

JPXTN ^ ^ tCfuEElIilJlXIfM^U ll^^i®©P!RtCt#^tl£II^M!t:#)^:i!tAPt~'i> 

citify, 

tC#£tlZ>TI^JSJfc© 'J ?V -tz)\yP -X*?W, 'J V J -tz)\yP -xHtcLttgt 

*fP££frfr£ifili<bIg-Cfciu tulE^SM^^^^-ifXtitulEglJF^ 

itL/cHIJF^]£iIJP LTtctl'* U M^ilAP LTt)<J:l/No 

[0110] fu§E0iJXI*M&tm^bI*M^ 

iyiL^ltiiCi^t$§o d tL td <fc y % tulElslilX^tl/c^Sgy^r'V^ 

-t-if(D^n&mmfoizti^Tfim^x h£«tzzttfRTtg 
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iCjiijQLTfcJa^o 

ft£=fc<zmi&i^ mtW$£ibJx.lfcT:'&m L/c^sgy 
**>=7i—\z<Dw<D5 OIl°/o^ra§c^^fS IA\> %tcs mtiKDW, 

Ltc^mw.* v^^--tf0*0 2 0 ffm%J*TF£ &£> d ^ 
£><£ ySfs L <, gfcocDiBUb&jfc-cteffl u/cfii+>>7t 

— 1Z©M® 1 0 SM%JJ("F^ ^•2) il t. if IEtc£? ̂  UlN0 

g?v-tzjup-

Ja\, ?Jls3-Z, **>P-X% T^tf 

y-Xs yjuo s-x, e>*i£0 

[0111] [A;U7°®;IS^;i] 

£s<jis7°(DM&fifete, fu§E^M^:>^:»---tz«a A;U7° 

<h £ & M 3 -& £ d h £ # (DV & £ o 

iz frfr Z> J 0\, 7° (DM S fife ti s MM(D^ iz £ IN T 
%s nz&mtztctos -is 
izmm<D*%iu^-r^^T-etT-5 zttf-zt*. %}&* </u^jia-cs 
*^) o 

[0112] fu§E^M^>^--tzhAjU70££gM3t*£I*itCffllN£>tl£AjU7° 

^UTtis ^/^U7°St;#^/^U7Wtf^tl^o 7k^A;U7°«>: LTti 

^)[/Zf£ LTtis Wz.&-y-^0*k:<DW[')frfe$>Z'<-ttZ3$>s m, Jfc * 

is&£'£jim<!: e>ti£0 

L/c'fi'lK/'N-'U 7° t S tl •?> o 

dtie>©/\°;b7°{i, tbu/cii^^;u70^ 
s Ib^tcMilLTiitt^lxy tJH L/cjb^/^U7°tcASiJ^ti§o wtw^? 

atli, $Uti\ 5^y\°;U7°, D 7 7^f±-Cf^> K^JU7\ 

-£;u^;u7\ =E* 13=13)wt)\,7tfmi*>nz>o Sfc, ib^ju 
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7°£LTtf^ $ijxtf\ ^77h^, 7)\st> 'J W7 7^ K/^U 

7°tfWbtlS0 

[0113] fu§E^SM^>^:)--t:£AjU70££JgM3t*£i;gtc£iNTtf^ fu§E^ 

ffeCD'sS-tzJl/^—tz^'J 

dtUdcfckK 

Ms fifl, 
[0114] *fg0J^cfrfr£AJU7°;Ifi^;£tf, fu§E^SM^>^-iz£AjU7°££ 

J&'J 

d £ Ll\ 

*0Mffl»tc£iNTtf, J&'J ?->MHi*Mtf^ 'J 

^cP££1~£fc&®t®T-£>titf\ ^'©<t9^/!i'et)J:<, 

mtf\ ^2 0 04-2 6 3 3 

1 0-^-^$|tCHES© 9 tl'So 

[0115] liSl^tfs fu§E/^U7°tCft LTIISMII^T^I 

^-e&titfJ;^ $ijxtf\ A;u7°tc^"r^ 'J A;u7°®Sfe 
JtcDfqU^g^ %tc, 

tfs fulEJ&'J !*£-?£> kK ^3fcfrP>^te3tiTlN£^ 

mtf\ H12 0 1 0-1 5 9 4^&$^C§Ei6 

(D& ^ btl-g)o 

[0116] *fg0J^cfrfr£fu§E^SM^>^:i---tz£AjU7o££JgM3t*£i;£^ 

fulEE&'J >MlHfMS.t/fulE;iSlfM;&II^-n^bt±'TtT9 ifn" fu 

§E^SM^>^-t:£AjU70«>:£JgM3-&£l*M&, fulEJ&'J 

IfMtf ̂ fu|E;iaifMtC^< IfM©9 f 

tSit>%s fulEJ&'J 

^ - >MlIlfM©fu^St/fuiE;I S IN Ttitf-etTX tf J: IN0 S 

/c, fu§E^SM^>^-t:£AjU70££JgM3-&£l*M&, fulEJ&'J?-

> MUlfMX tf fu §E;I fi II £ H 0# tc ft 9 d «>: t T? $ £ 0 
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tc frfr Z> fu lE^sgy ̂  7 ±- -tz t y <Jis 7° t % 3 •£ £ iili, 
Ll^o *SIfg0.G(£> 

— -tz 0 14t£ £ ft A H tc fg}ft % 11^9il£ <£ y s fu§E;I fi I 
&tp(D 'J 0'=y^rntf^^m^T:(Ditm AU y IA\, 

[0117] s/c, tuiEiia 
i—it-fbi^^ —it-fbM^ 11^ 
s intern xv>mzm^zik^&<D%&j:m<D-:&t Lr&mtz 
ZttVZZo 

[0118] [gfc&J] 

*fP£©2fc£!Kis i;Tffe©J$ 

%tnWMZZft 

[0119] *fg0£0&£iJ^^ 

s/c, &mmjkzfj:Mm<Dfltft\iiLTm^2>z.£i}<~c:Z2>o s 
bizs ftnmffimm&v&nMtLz&mtzztib-et* 
§ o 

i^Ltit Willis u-av^v-tzju^i^/c-tzjup-x# 

t&mtzzt ifz $ £0 

[0120] tz'^tCt^ ffe©g 

Ja\, Wi^LTlt 

0!la.^ 7°P^77--tz\ -tz;U^--tz\ 7^.^—a 
, £>ti£0 

N jfe^jlU fifl, <?tl-g>o 

[0121] timm, m 
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stti, „ 

$?£ L < tf tf SUtfPtf e>*i£0 

fulEPi^tf LTtf, mfcfk h 'J 7A (eit) 

, a-X;U/1-N>ttSSI|xX^;U^- h 'J ^7 A, jtll^JU^U^y-tzyTJU* 

Vlt^h'J^A (LAS) N 7J^J«iXT^th'J^A (AS) N T7 

Jl/^rJU-jrtSll^TJl/t K 'J 0 A (AES) N a-tf U7-f >7JU/1"N 

Vlt^h'J^A (AOS) N T)ly^r)lyX)ly^>Mii- K 'J ^7 Atfplf £*l£>0 

fu§E#^tf LTtf, *°'J tf 

(AE) N jtf 'J ^ + b x "JUX — ^JU (A 

PE) N liiflSiiiXrJk VJUtf^XM&ItxX^Jk *°'Jtf^>x 

tf'Jtf^x^yM&^iXT^k T7 

JlstU-JlsT< KtfPtf£*i£o 

[0122] tulE}$t}#lMiJ^ LTtf, T7^ 'jmrnMs =ffi&S>Ttf >JiJE£i.k if/flfe 

K±$|J ZtifXx*. UtTOctf, K 'J *° IJ IJ >@t±Ms tip 'J >11 

iHft£:CQtf\0 'J 'J >I£ilL AMiztf ̂  7 WltilL ^11^" K 

•J^A, -tzx^r^ll^ K 'J ^7 A, j^ItTKSl^ K 'J VAteZOmfflk, tf'Jx 

51 b >^'J P— Jk 'J V— N *°'J tf —JU^JUP—Jk dx 1J tf 

-;ut°p 'j KX *°'J ?'j 'J v-, ^ju-tzju 

• -x^®-tz;up-xifai^ fc^tM'j yxy<^=¥>m^(Dy< J tuutf 

yimotf') i50 

[0123] fu§E;Ifi$iJ£ LT^ ^M^II^K'J^A, ^PP^V>>7 

50H£±^ MUlt^h'J^A, iii|jb7m ii^II^K'J^A, ii/1-^It 

^h'J^A, iiMI, /\>T KPW?^ k ^SHb^tfJSIttfW£*l£ 

o 

tuiE^^J^LT^ tfx ( K 'J T7:^—JUT7$ j) 

nif mfo* tfx x ̂  >j JU tf 7 x - jum #<* & if tf mi e>ti50 

[0124] *fPJ!©2fc£!Ki, fulE^SSim fu§E&)#im tulE;ISSJs iu§E£ft 
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80^£XZ Z £ tfX$ §0 

zztrfx^s $m, us 
s mMmzt&ztrfx^zo 

[0125] CSMMM 

SIX L ft tKc £ ̂  T*6 ti £S© MtfM tf ft ± •t z> 11 % iz % gj 

zmtm^WLmxi* ̂ rnxfonm^z^m^titsi^o 
[0126] tu§BSjMim<huxtf, mt£\ mi 

Qgtfmfbti&o &*>> =IA^\ h^"EP=ii>, 

A^TX tf tf A ̂  tf—KA^\ h'Jf1^—Jk -f ••:>&£'tffc? 

S LlNo 

[0127] *mmmmmztevz>m^mm*^^i---tz&, 
s ik(DMm£m.fr'£teJ£Xm^&Z£:bX'^Z>0 

luiBffetO^imjD^Ji: LTtf, flJAtf. £*5;uil 

ftilB'fiilCOg^i: UTtfs 0UA.I& iz)l>z> — ifpy^. "y —-tz\ 7°P7^T7 —-tz 
&£ftf^tf £ti50 

£tfX^&0 

[0128] fcmmmm^zim^mxfoho m, 
-t®^ yUM ft?- 3 0^(D$<M%Ms 0*>, 0^, t:7 V^CDWMWPh, 
7o n<D -f y *> *>ii, 7t'^ ̂©g®n& <fc t/Mi tf ^ tf e> ti & o 

[0129] ^.wmmmmz, m^^^^^-y-atfrn^ntc^oxhtnf 
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nmmu% ^ T t <n\ 
ttcs tulE^SM^^^^---tz^ t*X&^y*>=LMmzi&M-Ztitc 

zmvmmnizm.mmut&ztibx^&o &*>\ tu§E^sM^>^-
-tzte, mmn*P IZ<5^Z-£Z> Z 11b 
VZZo 

[0130] m^yzmm 

*%vmwk^y?,mmz, 
zmz£vs -&% 

3 5°C~4 O°C0^TT\ 1 ^ 20#^ 

• -XSB#%fiffitzzt#-c$\ Wk^y©ttff£&ntz>zttf-?$zo 
[0131] ^%mow^y^n.Mt, ffisa&mM^^i—izvmz, i^m^y^ 

HSUd tifXmm\fc(DW^y^WMt LTtt, ^7 ?' 
'J-tz'JK\ tli^y ̂  U -tz U K\ ^'Jiz'J >®B5Sti^fJk 7°PL°b> 
?'j 3-;Mi7jJk 7JUtf^»M&I£xx^k 'J 77 
pjutf Willie £> 
tlZ>0 

[0132] LTtf, A>0 

JItaT, fggU <£ 
<, HL^X *>> h>r 

— 3F\ K-^"7^^tf#^tl-g)o 

fu§E^>©fa^£ LTtf, /J^lBh 7K^?Liipnp^^©7K^ 'f-XK H 

lis )4SslI (:>a-h->?\ ^-K\ v-tf'JX /<*—N ^)4 

^) btiZo ^ICJSi;t, ms U/Jb* &B. 
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m) * mmL z> z z>0 
titf\ =7 4%MS * 

iu§E^>©Wft£$i'n U gfa7c:fe»<Z)£SiEkt~£> 

o 

[0133] A > (DWk^.fife tf $mTM £ # & t» ©'T? h tl tf ® ̂  m ̂  £ tl £ fifeT? & tl 

tf^c«tf&<, flutf, x h U- h;is «;£s 

§ o 

iBlltf, fgS££j££ 

^&Vlrnib[zWLfet%Zt[z&V%Wm^m.mxi*Z>tc!sb, 3 5°C~4 
o°c-e 1 ~2mmfioztt>wt Li\ 

[0134] *mmm^yzmmzs mtf\ 
, hb-frvtofr^izmfrLT&mLtzVs tztzs iic^^^xtfM 
(DBUX^W LTt <U\ 

j^±, ctitf*fPJ!©0!l^-c£>kK 
±§EJ^® *§ * tomtit z&mtzz £*>-?% 2>o 

mmm 
[0135] 

#!HC<£ o tl'i) t CDT'tf ̂ IN0 titc, 

r%J &N ilS$t;'l)i)o 

[0136] C^MJ1] —tzS1f©)il^^ U^>y-KT^-tz-f) 

2JDzK#fl? Ltc*is=> y(Dm.itW>(Dm%: D N S;£ (Bail ey^N 1 9 9 

2) * v^Lfc0 

I¥ll^ffllN/cSKtfs 1 0 0 mM®^i>I|^- K 'J 0 AjjgWfc (pH4. 

5) IZ 1 % (w/w) CDA'—'> > (•> ̂ "7 • /'JU K 'J '> 

) £;!£ L < ;Fb-n U 5 000xgt1 5 L/c^, ±;f 

o 

fu§ESK/S^£t LT^r>>7t — -tz£ 0. 1% (w/w) cfc 9 ;Jbn" L 

, 4 5°c-e3 
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£)1IA£ U —if;S'I4£)UJ£ L/co 

[0137] C^»J2] 

II 
(1) 11^^^-YEp-GAPDHp-GAs-TVX, YEp-GA 

PDHp-GAs-ACX (OWk 

( a ) 7°P ^E — 0 — IB^JCDlXt# :Saccharomyces cere 

v i s i a e©^V AD N L, 9' 'J t K — 3 — 'J 

KP^--tz (JJTFG A P D H tV&t) G0 7°P -IB^J (G e 

nBank Accession Numbe r : A3 5 3 9 7. 1 ) £ P 

C R;£tC<b^TlXt#L/co P C R TIEH4 GQIB^J# 

-§•5 5 RXf 5 6 £C§E1#6 L/co 

[0138] (b) i/ ^^JUIB^yCDlXt# : Rh i zopus oryza e©yyAD 

N AlB^y^liM ̂  [ys ^OU=l 7$. =j — (D*> (G e n B a 

nk Accession Number:D00049. 1)^PCR^ 

lZ£?rM§Ltc0 PC Rizm^tc7°^4 T§EH4®|B^]#-§-5 7 

TkZf 5 8 £C§E1#6 L/CO 

[0139] (c) -fU=E-O-mmpcRt^isntcmm 
DNA|B^]£% -JJLJ-)\,/9 p p*jUA;#>S"e*iiiU 

T0JK utc0 mm-zn/c7°p ̂ ^ -iB^y«>: ^JUB^£ *mmm B g 

I I \-Cmit Ltz&s ^tl^tl^^tfP-xmm^ttLTg^DN A^#t? 
&unmLtc0 DNA7^*-

X (S/MttiU) (JUT, GAPDH p-GAsmt) 

o 

[0140] (d) T. vi r i d efi^>7t-1z I I : T. vi r 

i d eCD^VADNAIB^y^;£: L % T. v i r i d eS^ + i/7t-iz 

i i (^>^—Kt^siB^y&o^^ 

^UIB^y) £ PC Rmz^^X^LmLtco PCRi:ffllN/cy7^7-(t T 

EEi^4 ®IB^y#"§ 5 9 RZf 6 OtCHESL/co % b tl/clB^ytflB^y^©IB^y# 
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-*§-7 4 tCEE® L tz o 
[0141] (e)A. cellulolyti c u s |i| ^ ̂  — "tzmfe-f ©ia1)® 

:A. ce I I u I o I yt i c u s AD N AlB^iJ^; t. L N A. 

cel lulolyticus ^ ̂  — 

-tzMfc^P- ^PCRiJia^T 

IXt#L/co PC V-&, TIE^4 0|B^y#^6 1 ^t/6 2 

§E«L 5K§E*6Lfc„ 

[0142] (f) 7°P^-^-|B^ : ( 

d ) T'lXt# L/cT. v i r i d e is =?-)- —iz I I isf1-)\/ 

iB?y£P&< **s=7i—KI-^SIB^PC R^CJ^TIX 
t#L/co PC R^ffllN/c7°^^ V-ti, ~F§E^|4©BB?y#^6 3&tf 6 4K 

IESL/CO mbtitcmfrzmmLs mens a c \iz£^T>m 
Ltz&s |yIBGAPDHp-GAsi^^7^^-^a>Lfc (J^Ts GA 

PDH p-GAs-TVXtmt) o 

(e) T'lXt# L/c A. cel I u I o I yt i c u 

—-tz I IZ^T^mmz, tf^y^ff^Oitfe^PCRKcfcoTlX 

t#U «l#SlSac HCd;^T>F=HbU tulEG A P D H p - G A 

smfrt^^f-isa y Ltz (J^T, GAPDHp-GAs-ACX^l§t 

) o &fc\ PC R\,zm^tz?=7 4 V-&, TIE^4 ®IB^y#-§- 6 5 J&Zf 6 6 

iztaWio 

&fc\ ZZ-C^tDNAm^fDnm^^^^-^aXD^m^ (c) t 
IWI^T'fe'So 

[0143] (g) %l^OO~^(DmX : tulEG A P D H p-G A s-T VXmfrt 

tf-^^-Y E p 2 4 (ATCC 7 7 6 9) 

|#^X ma I hBamH I "e^'-fb L (tu#^J 1 . 3 k b p N 7 . 4 k 

b p) N :> a > U T. v i r i d eS^+i/^t—lz 

I I K£t#/c (J^TYE p-GA PDH p-GA s-

TVXtmt) o titz, GAPDH p—GAs—ACX^iYE p 2 
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4 ma I hBamH I rjtypjH^"^^ L (tu#^J 1 . 5 k b p 

% 7 . 4 k b p ) N a > U A. cel lulo 

I y t i c u s — if I — tk%tc (J^T 

YEp-GAPDHp-GAs - ACXmi") ° 

&fc\ ZZ-C^tDNAm^fDnm^^^^-^aXD^mt (c) tm 
ffi-e&Zo S/c, Y E p 2 4&MM • 'J 7° 

b^>a ><£ 

[0144] [^4] 

IBM«#55 GACTAGCCCQGGTCGAGTTTATCATTATC 
BSJ*W GAGGAGAGATGTGGATTTTGTTTATTTATGTG 
E'ar«57 GAGTAGAG AT CTATGCAAGTGTTGAATTTGCG 
E5U#£58 GAGGATGAGGTGAGGAGAAAGGAGGAAAG 
1B5UH#59 ATGGTTTCGTTGACGTGGCTGGTCGGGGGG 
IBM«#60 TTAGCTGACGGTAATAGAAGGAGAGGGAG A 
Bj»l3«l ATGGGGATCTCATCTATTCTTCTCTGTGGT 
Efl»*H2 GTATTGGCAGT GAGTGTAGTAAGGGTTAAA 
E5«»'#fl3 GATTAGGAGGTGGAGAGGATTGGTGGGG 
EM#3«4 GAGTAGGGATGGTTAGGTGAGGGTAATAG 
IB5"J«^05 GATTATGAGGT GGGTG AGGGG ATG AAGTAG 
E5>J#^66 GATTAGGGATGGGTATTGGGAGTGAGTGTAG 

[0145] (2) 

(1) 

$ — tti^MhZs TLA PCR in vitro muta 

genesis KitJtCcfc o TligS^^lA Ltc0 

&I&LtcXl) =fZ? Is*? o 

fgii^^-YE p-GAPDH p-GAs-TVX IkiMSlt LT\ JU~F 

^5©B3?!l#^5;&tfB3?!l#^6£N B3?!l#^ 7&t/l3^#^ 8 t, 13^0# 

^9^t/i3^y#^i ots i3^y#^i i^t/i3^ys^i 

LTffll\TPCR^lU -tzfgii^^-Y E p -G A 

PDH p—GAs—TVXO 1 £?#fc0 

fgii^^-Y E p-GAPDHp-GA s - ACX^liM^: LT, JUT 

^5 013^0#^ 2 1 RXfmm^Z 2 £013^1]£7°^ LT, 135^ 

0l3^US-§-2 0 1 5 4#@©P^S/>ii^7 —fci 
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< J 5YE p—GAPDH p—GAs — L 1 5 4M£?#fc 

o 

fgii^^-Y E p-GAPDHp-GA s - ACX^liM^: LT, JUT 

^ 5 i 3 B3?y#^ 1 4 i3?y#§ 1 5 B3?y#^ 1 61 

\ i3?y#§ 1 7 1 8 ts i3^y#^ 1 9^03^11#^2 01, 13 

^y#^2 1 Axfmm^z 2 t, i3?y#§2 3&tfB3?y#^2 4 t, i3?y# 

§2526ts i3^y#§21 281, i3?y#§2 

9^t/|3^y#§3 0 £013^7°^ V-£: LT, mmzYE p -G A P D 

H p—GAs—ACXO 1 %mtco 

[0146] M^^^-YEp-GAPDHp-GAs-ACX^ii^Lt, JUT 

^5 0|3^S§1 5&OM 6 ts I3^S§2 1 RXfmm^Z 2 ts I3^S 

§3 1 &tfB3?y#^3 2 ts I3^S§3 3^t/|3^S§3 4 ^013^^7°^ 

Zs ^iCYE p-GAPDH p-GA s- ACXO 2f/c0 

[0147] M^^^-YEp-GAPDHp-GAs-ACX^ii^Lt, JUT 

^5 0|3?y#§2 1 &tfB3?y#^2 2 ts I3^S§3 1 &tfB3?y#^3 2 t 

\ I3^y#§3 5&tfB3?y#^3 6, I3^S§3 7 ^t/l3^S§3 8 t, 13^ 

s§3 9&tfB3?y#^4 ot<D&m*y=7'(^-t LT, mmzv E p -G 

APDH p—GAs—ACX03%tc0 

K^IIHB 1 0 1 0=l>LT> 

hizJU 

u sDsaai^tCcfcy^x^ K^I^U DNA<> 

--tz'U mM-C&Z Y 

E p—GAPDH p-GAs-TVX, YE p-GAPDH p-GAs-A 

CX0^>7t-tz'itfe^zi- Ftz&ftiz, 

[0148] 
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[^5] 

GTACACCCTGGGCCCCGGCGGGGAG 
CGGGGCCGAGGGTGTACGTCACGCC 
CAAGAAGAGGGTCATCAAGTTCTGG 

i£5l]#^-8 GATGACCCT GTTCTT GGT GCCGG 
CGTGAGGTTCAGCCTCGGCCCCGGG 
CGAGGGTGAACGTGACGCCGCGGTG 
CT CGGGCAGCTTT GTGGGCGGC AAG 

IB?iJ#-§-12 GGAGAAAGGTGGCGGAGTTGGACCAG 
CATCAACTACGATACGCAGGGGGAC 

lSfiJS^-14 GCGTGCGTAT GGTAGTT GATGGAG 
GATACGCAGAGGGACTTT GT GGTGG 

'E5WW CAAAGTCCCTCTGGGTATCGTAGTTG 
GATACCAGTCTGTCGGCACACACAAG 

IE'5y##t! 5 GCCGACAGACTGGTATCCGTCGTG 
GATCCGCGGAAGCCCGCGGAGGAG 

IB^J#^-20 GGGGGCTTCGGCGGATGGAGATGTAC 
'EiW»^21 CAGGCGGGCATGAATCTCGGCACAATG 
lB^IJS^-22 CCGAGATTGATGCGCGCGTGCGCCC 
IB?iJ#^23 GCAGCGGCACTGGACAAATCTCGCTC 
lBfiJS^-24 GATTTGTCCAGTGCCGCTGCCGCTGC 
IB^J#^25 CACGGGTGACACCAGCAGGAGCAC 
1B5IJ##26 GT GCTGGTGTGACGCGTGGGT GTG 
iBWS^-27 GTCACACGAACACGAGCACCGCTGC 

5 GTGCTCGTGTTGGTGTGACCCGTGG 
IB5iJ#^29 CAATGCGGAGAAATTGGCTGGACGGG 
E5y#^"3o CCAGCCAATTTCTCCGCATTGTCCCC 
'EiW»^31 CTTTCTGCGTCAACTACAATACGC 
mmmz GTAGTTGAGGGAGAAAGAAGCGG 

GTCAACTACGATACGCAGGGGGACTTTG 
IB5iJ#^34 CCCTGCGTATGGTAGTTGACGGAGAAAG 
IB^J#^-35 CTCCTTCACGGCCTGGGGTCGGGTG 
1B5IJ##36 CCGAGGCCGTGAAGGAGCCGCTGTAG 
mmmi GGGTTAGCACAGTGAGTGCCAATAG 
E9|J#^"3$ 5 CACTGACTGTGGTAAGCGTTAAAGTAC 
IB5iJ#^39 CAGTGAGAGCGAATAGGGATGCTG 
IB^J#^-40 CGTATTGGCTGTGAGTGTAGTAAGG 

[0149] (3) — 

Fast—Yeast Transformation Kit (G — B i 

osc i ences) a c c h a romyces ce rev i 

siae BY4 7 41©P>tT> Mz U SD-U r a^ 

(0. 67% Yeast — nitrogen base with 

out amino acids (T^ 7 Ptt) % 2 %^OUZ| — Xs 0. 5 

% If $ 7 0. 077%—Ura DO Supplement (f • 
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Xrv<?#.) , 2%m^ JjjH'tfy*) ±KT3 0°C, 4 8TOiL/:„ 

L/c^S^£g|6 

[0150] [H6] 

SMtf 75/|tNo, EMU 
1 27 Tyr Phe 

TVX01 
1 29 Asn Leu 

TVX01 
1 44 Asn Ser 
1 58 Lys Arg 

2 33 Asn Asp 

2 36 Gly Arg 

2 90 Thr Ser 

2 132 Gin Arg 
AGX01 2 154 Leu Met 

2 174 Ser Thr 

2 195 Pro Hjs 

2 197 Ser Asn 
2 217 Gly Glu 
2 30 He Val 

AGX02 
2 33 Asn Asp 

AGX02 
2 36 Gly Arg 

2 154 Leu Met; 
2 30 lie Val 
2 59 Ser Thr 

ACX03 2 154 Leu Met 

2 239 Tyr Hjs 

2 242 Cys Ser 

[0151] (4) + 

t#£>tl/c=l P--£S D-U ralMi (4 %?\/U=l-XN U 

S D - U r a iu§Ei&Jfe$&/£ £ H U) 3 0 °Ct 2 4 0# 

r««L/cll 2%ffllLT4 8^JgiL tz£ 

5 0°C~5 5°C-eiP»HL, 

tzmfefefc J; o L/c„ 

[0152] <T VX 0 1 > 

^»J2- (2) K§BLfc#£KJ:yft§!lLfc^M*$/;7^-1z*£5 0 

°C-eO~ 7 20|^»im ^»J1 L/c 

o wuMi FN LN S, BB^OBB 
^iJS"^" 1 HE®©/7 $ J INTN 2 7 SlC^P'y •?> 
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yitas tf'7x-^77-X 2 9 m&(D7 z> 

7$ CK 4 4S@077X/^dr>^S^ffi^"r^)77$ 

5 8 #@® 'J J7^ y It^Stf T7 

&fc\ 2 7#@©fPi/>iiC||^-r§7 

$ 7XZ^77->^S^M^L/c^ssy^r^^^---tz (H7 ( 

e) ) (DftmiZtt, ^8^|Ei6©l3^lJS§4 1 £IB^l]#§4 2 £®7°5K V 

[0153] [^7] 

No. —1££ 
tftS&SllijiD 
SJEtOSJt 

(£tWT) 
«?FSH4[*] No. —1££ 

tftS&SllijiD 
SJEtOSJt 

(£tWT) 
0B#RS1 240# PH! 480fPs1 72B#PH1 

(a) WT 1.00 100% 0% 0% 0% 
(b) FLSR(TVXOI) 0.70 100% 97% 86% 75% 
(c) FLR 0.48 100% 

£<
? CO 

74% 55% 
(d) LR 0.66 100% 0% 0% 0% 
(e> F 0J9 100% 0% 0% 0% 
•(f) L 0.57 100% 0%; 0% 0% 
(g) S 0.99 100% 0% 0% 0% 
•(h) R 0:96 100% 0% 0% 0% 

[0154] [H8] 

S3$ij##41 CGTGAGGTTGACGAATGGCCCGGGC 
125ii##42 CATTGGTGAACGTCACGCCGCCGTG 

[0155] IW1I2 0 0 7/1 1 5 3 9 1§/^>7by h, i^Hl2 0 0 1 

/2 7 2 5 2§/^>7b'> k g^Mif§2 005/1 0856 5§/^>7 

by hT-^tiTl^^^t^t/c^-t^^tiTl^#:^®;7^ 711 

^70 (d) , ( 

f) Axf (h) 24$mmz£,±iz^)%Ltc0 

£tc, H7 GO (e) (g) tl£ t £ U N 2 7#@©fPi/>i 

S tf 7 X -ju T7 ^ - > as £ 3 ti tc W$k 7 $ y II^S £M t & ^ 

— izXtf 4 4#@®77X/^dr>aStfiz 'J tl/cM^ 

t<- 1/ fco 

[0156] LtfL&tf<^ 2 9SI07^^7^VSitf CK *>>0|g£<fctf5 8# 
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@0 <j sy'ymstf T)is$=>m£izwmtifcwmy< J 
Ml (d) ) ti, 2 7#@051P^>aS;&7x->iU77 

^=ymmzm&t&ztiz&i 2.mw<k^ 5 o% 
J^±(Dmmm^Ltc MI (c) ) „ 

^ 4#@077X/^dr>aS^-tzlJ >gl 

glcMgrrad^KJ^-C (^7 (a) ) i0M^i^L/cSS 

% 7 2 0^&t> 7 0%©M^:iLT^fc (^7 (b) ) „ 

&fc\ ffl©4Sm^#<O»i)fTVX0 1 ^UPMJtcatt 

5 2S@©^M$>W'J^yglgKM&Lfct,©, 5 

9#@®A''J VHK^yaStCM^L/ctOX 6 7#@©7X/^ 

6 9#@07^7^> 
astfxvp^^vaatcm^u/ct^s 8o#g0-tzu 

iiCiilLfct,©, 9 7#@077X/^dr>aStf>X/^dr>IiaStC 

1 o s mBonj tTx^ymmzm&LtcbfD 
% 1 o 120#@ 

1 43#@©XL/^-

1 5 1 #@0:PX/^dr>aS 

tf-tz'J yglSKM&Lfct,©. 1 6 1 #@0-tz'J >astf P^>>astci 

j^Uct0, 18 6#@-tz'j >m&tfzi>x=>mmzm.&[stc*,<Dteztf 

mfbtiZo 

[0157] < L 1 5 4 M> 

^»J2- (2) tc§ELfc^;£^UfFiiL/c^#IM^>^--tz'077^ 

y IISB^y £ p — Kt£^SlB^y fgii^? ̂  -tc^ y % 

^MU2- (3) K§ELfc#£KJ:ygS£Mfffe&U 

-tzjt£l#§£}WiMU 5 0°C-e2 4 0|^»H^ 

, mm\ 1 iz^tm^fifeizj: ua#;m^)i^L/c0 
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5 o%-e&?tco ttc, 

t. fp ~z> tz. o 

[0158] < A C X 0 1 , ACXO 2, ACX03> 

mmmz- (2) izmLtc^mz^vftmLtc^mm^is^i-—enm 
J niB^y z =1 - K t z>^SIB^O0 * - \z & y N 

^MJ2- (3) 

U 5 0°C-e 0 ~4 8 mmWM 

ill 1 tc 7^ 1~>U^^cfc lJL/Co 

iz^to 

&fc\ 4%©yj^-7^CSD (Ura£ 

i&Jfe"e£>£0 

[0159] [H9] 

No. ^-V77" (2=8 
4Mnavra>< 
£j$iaaji 

(MWT) 
No. ^-V77" (2=8 

4Mnavra>< 
£j$iaaji 

(MWT) 
o^na 16S*M 248#^ 48fltffl 

(i) WT 1.00 100% 0% 0% 0% 
0) ACX01 2.27 100% 89% 76% 59% 
Ck) ACX02 0,92 100% 99% 92% 66% 
(1) ACX03 0.80 too* 85% 79% 61% 

[0160] SfiMA. ce I I u I o I yt i c u s iztiN 1 6 0# 

l®l«, %&Z&%Ltz M9 (i) ) o -15s 

©a#;mtffp]±LTa Us 4 8 Bip^t 5 0 %JU±©a#;m^^ L/c ( 

H9 (j), (k) Xtt (I) ) o ACXO 2 N A C X 0 3 (H9 ( k) S. 

t/ ( I ) ) tf, 

ACXO 1 Cl9tttM0 2^;m^L/c (H9 (j) ) 0 

&fc\ ACXO 1 ®tMt^T^t§#<o^fi^Acxo 1 tm 

rn&o&nzmLs ACXO 1 mm 

©IB^yS^SIEica)^^ yillB^ytCfcl^Tx 1 3 3#@®-tz'J 

1 7 6#@©yj^$>iI^7JbJrZ>ii(:i^L/c 
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t»©&£ftfplf £*l£>0 

titz, ACX 0 2 IZ-D INT t> f 

lMACX0 2^igg©ttI^^U ACX0 2tflT§ 

IB^yil©IB^]#§3§Ei6(£>:'7$ yi£IB^HC£l^ 90S! 

07, b^->aStf"tz 'J 1 3 2#@©^^$>iS^7M-

1 3 3#@®-tz 'J ytf7Xs<^^>BSlZs 174#@0-tz'J> 

1 9 5#@®7°P 'J >^Stf 

1 7 6#@C0?',/U^ $ >$£Stf T7,^—>$£StC, 1 9 7 #@®-tz'J >aS 

tfTX/<^#>BSlzs 2 1 7#@0?''j i>>aStf $ >MBSlzW 

WkLtz^jCDtZtlfmi btl5o 

3 £>tC, ACXO 3 ©gS^t^T 5# < ©tlfttf'A C X 0 3 £ 

mMJt©14ff£^U ACXO IB^y 

^©iB^yin^ 3 HE®©/7 $ J itiB^y 1 7 6 Hi § © )\y^9 $ vas 

tf T7) U =£ — > a S t c M & L /c 10 & if tf p tf £> tl -g) o 

[0161] Chbl^ij] 

L< li^K^SLT LS9 C^tf^^tiTiN^o 

Tt, M^fttettfRl-t-rStCDCD. J5^3S^tfffiTL/c^afrtft#^ti^C 

£: tf ti tk,t tz -o tzo OlZ^to WTim&Z, MT« 

&fc\ mmmz- (2) tciE®©#^ 
o 

MT 1&N ^77$ KYE p—GAPDH p - G A s - T V X %mMlZs 

JUT^ 1 1 ©IB^y#§4 3 AXfmm^4 4 ts IB^S§4 5 ^t/iB^y#§ 

4 6^ IB^S§4 7^t/|B^y#§4 8 -?-£ Ltz0 

MT2&% ^77$ KYE p—GAPDH p - G A s - T V X L 

T, JUT^1 1 ©BB?y#^7;&tfBB?y#^8 ts IB^y#§4 7AXfmm^ 

4 8^, mm^4 9jkxfmm^s o Ltz0 
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MT3&, 7° ̂  X $ KYE p—GAPDH p - G A s - A C X L 

T, 1 ©SB9!l#^5 1 &tfBB?y#^5 2 BB?y#^ 5 3&tfBB?y 

#§5 4 -?-t Ltc0 

[0162] mi 1 i3^y^©i3^ys§ 1 

1 3SS(D^USyyBStf7xz^77->BS (Tyrl 

3 P h e) , 4 7 # gCD^'J "> X'r^f >£§S (G I y 4 7 C y s 

) N 1 5 1 #@07XA7^>iStfiz 'J >BS (A s n 1 5 1 S e r) IZ 

tZtz* M T 2 1 tf s IB^y^©IB^S§ 1 IBtlCD 7 $. J IZ 33 

l\Ts 4 6#g©/^J VP-r s>>0IS (V a I 4 6 I I e) , 5 

8 #1=1 CD 'J i/ > fi S 7 J ̂  S (Lys58Arg) , 1 5 1 #@® 

>&& (As n 1 5 1 Se r) lZW&3tlfcZt% 

[0163] MT3 0^t(i, IB^y^®IB^y#§2|Ei6©77$ yillB^y^fcl^T^ 

1 0 0 #@ (Diz 'J 5>7V7M (Se r 1 OOCy s) , 144 

>^1 (As n 1 44Cy s) iZM.^ 

titc d £: 

[0164] [H10] 

SlUiS 
14 

(MMUSffl) (Mm) SlUiS 

\mram #M&am 
WT(T.viride) - 5% 1.00 

MT1 (T.viride) 
Tyr13Phe 

+Giy47Cys 
+Asni 51 Ser 

68% 0.38 

MT2(T.virido) 
Va|46Ile 

+Lys58Arg 
+Asn151 Ser 

39% 0.33 

WT(A,ce! lul olyti cus) - 63% 1.00 

MT3(A.celluIolyticus) SerlOOGys 
+Asn144Cys 84% 0.25 

[0165] 
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[0167] [H12] 
GAGAGGATTGGT GGGGGGAGGGG GTTC AACAACGGCTACT 
CCCCTCGAGTTAGCTGACGGTAATAGAAGGAGAGC 

iBWS^-69 GGGAGGGGTGGGCATGATGGTTTGCTTGAGCTGGC 
GTGCGGGGACCAATCGTCTGGCGCTTTTCAAGGTCCAGGG 
GGGAGGCGTGeGCATCATGGTTTCCTTCAGGTGCC 

E5II*^72. GGGCTGGAGTTAGCTGACGGTAATAGAAGCAGAGC 

[0168] 7°^X$ K TTO PO-T VXO 1 J ^Stu I £J;tfX h o I L 

, m o. 7 k b p ©Ifef mfr r T V X 0 1 - N j zmtco pCBI 

— Eg3X—hph I ess (l!^Mif§2 0 11/0 2161 6§/^>7 

by h) ^Stu I £J;tfX h o I -e«U ^7kb p©i^^@JRLfc 

o 0JJXL/c!frmc^O. 7 k b r T V X 0 1 — N J £DN A 

=7 4 f-7, 7°^X$ K rTVXO 1 -pCB 1 j 

zwrnttco mmti:Z<DKfc0kmz^Tte*y 
7°^X$ K rTVXO 1 - pCB 1 j 7s±0T. v i ride 

l*UCT, K>4ffiUTTVX0 1 £fgii-t£<£9^itgL/c0 

[0169] (b) 7°^X$ K TTVXO 1 - pCB 1 J tC<£-g>T. v i r i d e©IS 

m mmm3- m - (a) xm^ntc^^x^ K TTVXO 
1— p C B 1 JtCcfc £ T. viride 2 0 11 

/0 2 1 6 1 6-§-/•?>7 b y htC§Ei6<OT;£^;£l\ ^teL/c0 

•nJ^cmfe^ ( P y r 4 ) T. viride s t r a i n 2#fc 

§ls±i: Ls JSJRV — tl — t LX = =L — UXtfz> • 9=7vy~ (N e u r o s 

pora crassa)CDpyr 4 KJ7>7V7T|- — 

— :> a L/co T. viride stra 

i n 2flMiN S^fFlM 6 4 4 6 0 3§^ii®MS§ [0 10 2] £ 

^14 644 6 03 
^ o 2]^®©®^ K >J =I^;UV • ^UTMC3 

00-1t (FERM BP — 6047) 01 09C F U/m I 

U V*J2*T£ 30c m<£>i%3 T\£:la"~K S^MC;Fbffl L&tf bWM 

L/c„ U 2 8°CT7 0ritgiL 
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tzo StLfcMilifcU K 'J PT^UV • tf'J T 

.viride strain g'>i& 

Jft [0. 2%'J >I|27K^ 1 * 'J 7A, 0. 4%ili7>fz^A, 0. 0 

3%®H, 0. 0 3%Ili7^i/7A7 7KlDtl 0. 0 3%mJk>7 

A, 0. 5%?'JUP-XN 2. 5%m^s 0. 0 1%hl/-7xl/^>h ( 

5 m g fiftji |i£ 7 7.Kfl]J$k 1 . 5 6 m g fill! V > tf > 7 7.Kfl]J$k 1 . 4mgft 

II#fpx77Kffi^s 2 m gllkP/^h^ 1 L ©*£}§#¥ Lfct,©) ] K 1 0 

jug/mLO^'J V>RZf 1 m g / m L CD 5 - P^Vlt^AP L 

T. v i r i de st ra i n 2^|?;7P h^77 h ( 1 m 

g/mL jS — y'Ji/C P — *?— "tz\ 0. 3mg/mL — iz\ 0. 3 

mg/mL +fy 'J x — XN 0. 5mo l/L i/n — ^7P-X) tCi§;iij 

Ls S&£7°P h7°^X Mb3"&/c0 S 

U T CUSj/S (0. 5mo l/L i/ =L — C U — X^ 1 Ommo l/L iH 

lb^Jk>7A, 1 Ommo l/L K 'J XiHIt ( p H 7 . 5) ) Vfc&Ltz 

o 

[0170] ±=E7°P K7°^X h£ 1 0 0/iL©SUTCIfittCHU tZlZlO 

V,9ft(D7°^X< K TTVXO 1 - pCB 1 j if A^ tz D N A;#>S 1 O^L 

£py r4HEm^/cDNA;Ml 0 L £ £jbPa.N 

L/co 400/iL©PE G;#^ (60% PEG4000, 10mmo 

l/L 1 Ommo l/L K 'J XiHIt ( p H 7 . 5)) 

£2JP^ 7k4nc2 O^riiiim 1 0 m L 0 S U T CUSj/S^iP^-N is 
'^IL/Co ^^/c7°P K7°^X 1 m L0S U TC|iir^^^;lLs 2 

OO/xLfoO. 5 m o l/L P-X£#fr||'>i£it!2^^<>: 

^tCSIU 28°C-e50^±M^ 4tL/cPPz-^HI«(: 

Ls r-jfM L tz P P - •- £ iilsift £ Ltzo 

[0171] (c) TTVXO 1 -PCB 1 j 

7°^X$K TTVX01 - pCB1j ^iALI^Jfe^f 
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[0174] Iffl^ACXO T. vi r i d e =1 K 

LT^'+fy > L/ctO-efe^o I0®ACXO 2it£?£N 

>T\ Al^^^L/co H££=l 

K >0±}jit®IB^lJtC E c o R I ihS t u I $l-£n=l KVCDTsJiUCX h o I 

t Hindi I I 9 Ksgft L/co pUCI 90EcoR 1/ Hi 

nd IMC, =1 K>®ACX0 2 ills^ tf*fA3 tlfc 7°^ X $ K r p A 

c x o 2 j zm/co 

[0175] (b) ^7X$KACXO2-pCB10li 

7°^X$ K TpACX02j t u I £J;tfX h o I U 1^)850 

b p (DlT A C X 0 2 - N j £?#fc0 pCB1-Eg3X-

h p h I e s s (i^Hl2 0 1 1/0 2161 6^>7k> h) £ S 

t u I fcit/Xh o I -e«U mi k b p©i^^mL/c0 0J|XL/clfr 

^^^8 5 0 b p©mfc^!frK- r A C X 0 2 — N J £DNA (5 

>M*t§!D 7°^X$K rACX02-pCB1j £fF^L/c0 W 
7°^X 

$ K TACX02 — p C B 1 J ?§i©T r i chode rma v i r 

1 de^CT I K>£ffl^TACX0 2 £fgii"t£ J: 9 

Ltc o 

[0176] (c) ^77$ K TACX02 — p C B 1 J Ccfc •?> T r i chode rma 

v i ride 

^»J3- (2) - (b) Tl#^tl/c7°^X$ K TACX02 — pCB 1 

J CJ:§T r i c h o d e rma viride 

2 0 1 1/0 2161 6^>7k> MC§Ei6(OT;£^l\ »L/c0 £ 

(p y r 4) K 'J ZIT^UV • bf'J T1' S t 

rain U jliRV —— £: LT — =L — ( 

Neurospora crassa)CDpyr4 tN/c m — h "y 

y X7 J — ?<• —is a >iJCct lJ L/co Trichoderm 

a viride strain 2ft^^P h^7Xh ( 1 m g 
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/ m L jS — • — y— "tz\ 0. 3mg/mL — "tz\ 0. 3m 

g/mL 0. 5mol/L CliSL 

s h7°^X MbSttfco • M'OL/c^ SUT 

C iillSnS (0. 5mo l/L is =L — 0 U — 1 Ommo l/L iH-fb 

1 Ommo l/L K 'J XiHIt ( p H 7 . 5) ) 

±§E7°P h 7°^X h £ 1 OOML0SUT CISiCii L, fICI 0 

M g ^0 7°^X $ K T A C X 0 2 - p C B 1 j tf A^ tz D N A;#>S 1 OjuL 

tpy r 4 mfe-f tf A ̂ /cDN A /#>i& 1 OML^JPX, 7j<4nc5^ttML 

tz0 ;^:400/xL©PE (60% PEG4000, 1 Ommo I 

/L ikit 1 Ommo l/L K 'J XiHIt ( p H 7 . 5))£ 

7K^C2 O^^lfML/c^ 1 OmL^SUTCMfr^JP^ M'O 

ML/co mLOSUTCISICliSU 20 

O/iLfoO. 5 m o l/L is <P t 

tCIIU 28°C-e50^±M^ 4tL/cPPz-^i^(:f 

ISLs TJFM LfcP pz-?;ili»£ Lfco 

[0177] (d) TACXO 2-pCB 1 j 

7°^X$K rACX02-pCB1j ^iALI^Jfe^f 

tfe Us 1M19 8/1 12 3 9^>7L/^hCii;TlgSLfc„ 

L, L7c?j|N l^inS-Uf^: 7 

-< (?LS : 0. 2 ^m) LT 5ii;M"T£ £ ^ Id J: U i£S±;*>S 

£iJ^L/c0 c©iSS±M^SDS-PAGECj!!LLN ACXO 2 0A'> 

Ktf Isi£? L/c0 jStfe L/ctpS_h^/S^:N TAM 

IliSiLfcACXO 2j £: L/co 

[0178] C^»J4] ;St t p H ®^{k(C#9 T V X 0 1 

^W3 L/c^iiC<t ̂  t^111L/cT V X 0 1 WTC 

lEt^i^tTO tzQ 2 0 0mM (titlE) £ :> 71~ ~ "tz ^ 1 : 

^MJ1 &fc\ d 
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, su^Aisis (PH4. 5) % hvzmmm'si. (PHS~ 
PH9), (pH 1 0) £ Ltz0 

T V X 0 Hi, p H 4 . 5 N 5 0°CH33^T, 7 2 t 8 6 % 

<£>%&%£ Lfco %tcs 3 7 0°CtC33^T, pH5. 5 (§£ 

P H) N 5 6 8 %0;£14£^ L 

l£l£tf Oi%^T^33^Ta#>S14tf UTl^c0 

^/cs p H 8 ~ p H 1 0, 5 0°CCB^T 6 

pH8T'2 8%, p H 9 t? 8 %T?& V. pHIO 

-ScmcftU pH8t'8 3l pH9T6 0%, p 

HI 0C33^T£ 5 6%0;£<|4£^L;/co JP^.T, tf 

9 6 0°CN 6 Oft^Of&^g&lCfclN-Ctu l£^>^--tz&s p H 8t3 

0%, pH9t1 7% p H 1 OmtSV^Tfcl 0 %0;£|££^i UT 35 <d, ik 

Stttf "3 iWi/mT' t<- 33~C i ̂Jl^/Stttf [R] —In U X Tc0 

[0179] M0TVXO1S, p H 4. 5, pH8~pH10, 

fr-Db 0°C~ 7 OT)£l^/c£?£MI#?ltfSI^C:£;£1-£lM^C33^T, # 

U/Co 

[0180] (»$J5) ^Jth p HG>mtlZfto ACXO 2 0££<f£0^ 

^«J3tC^U/c^;£tC^T*mP§^L/cACX0 

4 ^ dliCJffi-otco 

XmMM L/cACXO 2 ti N pH4. 5, 5 0°CC33^T, 7 2^i 

I^t8 4%OSi^^c0 H^cML/c£?£M(D^>^--tztt, 4 

5%^-e)^tfM£"FLTfc''J, It 

'tttf "9 i^;mT £ 33 ̂  T gi^tetf [R]± L T ̂ tc0 

%tc, p H 8 ~ p H 1 0 N 5 0°CC33^T6 0^1©IM, 

A C X 0 2 p H 813 4 %, p H 9 t 5 

%y pH 1 0 C33lNT t 2 %CD;i§'|4£;^'LT33 U, i^Stttf o^~RC33^ 

T =fc )£'I4 tf [R] ± L X 1/v 7t o 
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*10|©ACXO2li, p H 4 . 5, p H 8 ~ p H 1 0 N 

fr-D5o°ct^? 

C0fq]±^:^ Ltc0 

[0181] C^»J6] u (1 ) 

H^7^XPC$£'JtttM2 g (D)hMMO^D h/^U7° (L B K P) £Atl 

tz^ks »J3©^a^T^iilLfcACX0 2, T V X 0 1 N ^ 

LTT. v i r i d e — "tz^t/A. ce I I u 

I o I y t i c u s &$k(D^T^.M:iris=7l~ — 'tz^r'afo-tzJU^ — "tz7.K/#/S£: ̂  

2 m 2 QmU(DO 

x>I|^ K'J (pH4. 5) £>EALT2 0 g0J5J^£iJ^L 

tT^/co ^C0i|p^^:^1 4 WT —iz^r^fo 

[0182] [H14] 

No. *rP-7-f— 3SI#SttI*l 
(m) WT(T.viride) 27 
(n) TVX01 90 
Co) WT(A.cell Lilplyticus) 35 
(p) ACX02 90 

[0183] 7 2 0#^^J^^N A. cel lulolyticu s |i| 33 cfc £/T. v i 

r i d e —3 0%fu^^TiST LTIN 

/cCCjttl ®14 (m), (o) ) N ^iilLfcACX0 2M^li 

SLfcTVX01li90 %JLTl^c ®1 4 (n) , ( 

p) ) o 

[0184] C^»IJ7] 'J tfy-tzJUU-zmmvmkKlti (2) 

( 1 ) 

-tz/^7">'U7^XPC|g!):#ttM4 0 g (DfeMM9z>D h/^U7° (L B K P 

) =&Atl/c^ mmm3(Dfimz^-oX±mmULtcl VXO 1 N ACXO 
2 4 7 m g 

/^7">/U7^XPtCjPx, 2 0 K 'J 0 AHfr^ (pH4. 

5) £>EA LT 4 0 0 g Ltca ^O'lk-* 5 0 "CtCTlI^tf C 
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7 2 P LCCTM 

Ltc o 

<HPLC«#> 

B^MHPLC 

±)=>A : ULTRON PS-80H (3 0 0 X 8 mm ; 

^±m) 
5 0°C 

: mikmm&fefe PH2. ^ 
[0185] (2) i#^0[S]J]X 

d ( 7 2 £: 7 0 0 0 X g 

i]XLtc0 —£©^/DUi;i&£mi5©U Fl (4Dn« ; ?^P-^UF^> 

A I P-0 0 1 3D, M<bJ$^*JJl/X&iS£*t§!0 CT 

MH U 
[0186] (3) [g]i|XLfcl#Sl£ffll^cli^bJ^ 

iz/^7">'U7^X=l tC, ±§E$tHbJx£t\/SCD 7 0 0 0 X g U 

l£1^7 7h^ (LBKP 

) ZmmMftt LT4 0 g 5 0LT$t 

lbJ^£*Tl\ 7 2 P LCCTM Ltc0 

[0187] (4) mitfrfcmm 
mtiKDKlt (g^WJfflOlUg) ^T72^nt, TVXOUt^ 

IM^©yj^-7m,>P-XOfiIt(i7 9. 1 g/LTfe 

o/co yj^-70SiIHtt6 5. 1 g/L-efe^/co 

£?£M©T. V i r i d e —— 

xm^>P-70Si®7 8. Og/U ^P-70Silttt6 

4. 7 g/Lf'feo/c0 lHiC, ACX0 2^tt?|lbS(5:^m 

P-X^i/P-^©Si)Ittt6 1. 3 g /L, ^p-7©filt 

&4 9. 9 g/Lt'fe^/co d ft £ ®^bJ5J^>W(£>l#Sl^ fu§E(OT;£tc 

L/co 
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[0188] IfJi 1 TVXOUt 

0. 7g/LN T. v i r i defi^t-

iz£#t^bJ5^-e5 3. 3 g / L N A C X 0 2 5 

3. 1 g/Lfc^ tzQ 

mm 1 Tvxo 1 
5 8. 7g/u v i r i d e 

J&&-C 45. Og/L, A C X 0 2 £#fri|i<bJ5Jfr;WC 4 3. 5g/Lfc 

•o tzQ 

[0189] IfiJffl2@@©^P-7^+^P-^©SiIt^ TVXOUtts 

$tHbJx£t\/S"Tr 6 3. 6 g/L, Hf^MCDT. v i r i d e 

^tmSMt4 2. 3 g / L N ACXO 2 4tt?Hb^^t?4 2 

. 6 g / L tz~o tz0 

WJffl20@©^p-x©filJt(t Tvxo 1 ^#t,«bJ5^-e 

5 3. Og/U v i r i d e 

^-e 35. 8g/L, A C X 0 2 £#fri|i<bJ5Jfr;WC 3 4. 6 g / L tz 

1 tZQ 

m btitzmmzmym o 0 @ z 1 0 0 % t L tz t $ mmm 
Xmto 1 5&t/Hl GiZ^ito &fc\ WTIig4i=lr5'7t 

--tz^^-To 

[0190] [H15] 

j Un —X SI>'+v n—X (D 3 HSftCffittfl) 
No. if® OEU g 1 ES§ 2 MS 
Cm). WT(T.viride) 100 88 54 
(ri) TVX01 100 39 80 
(p) ACX02 100 87 70 

[0191] [H16] 

No. 00 S 10 s 20 a 
Cm) WT(T.viride) 100 70 55 
(ri) TVX01 100 90 81 
(p) ACX02 100 87 69 

[0192] ^1 5C^ti?^ 
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I^ri/7t-1fTVX0 1 fcit/ACXO Z ZtrfBRb 

frttSL-otz O 

S/c, 1^1 6 9 tC, — Z1 

% **>P^;UP-X0^tt:fcfp]±"e$^d(>: 

iP^T, $+«tfi3fc/^U7° (NBKP) CMCTVXOIBit/AC 

[0193] C^»iJ8] AjU7°0;Ifi^;£ 

(1) 

/^U7°£:LT\ TfrlxCD^fL''^ ^ ̂  '> ^ i+llt^ 

©F^m>§sm3tifctziztasmmxs y, #&/£#-?&£ u ?->£ 
# fr/ <—y > i w 7°-e £ o 
J:<ilo/c^^^5cmm;ilU 2 0~5 0»|, 7.K 

x^b>7<;uA^titf-To 

fulft)dr£;5:L/c7.K£5 cmcjbp&U ^©isi^^^t-lz'TVX 

0 1 feJ;^Ii^^7t-^ACXO2^il)0ti.o Ztcs tmttMtL 

Xs ::x&mtz 

%ris^-y—tzliN ^ 1~£0 1~ —i? CD ffilJQw 

lis &&&&'£&£&& £?&EtTZo ftkSB^tigig £&££•?*£ 

Itff§o flD*T**>7:f-1z^SL&^t>©t>2gfi-r£o 

[0194] p H 7~p H 1 CHCfc^T, fu§E© 

iSM©7K^|W|0l 

Id ^V--Xffi ft tf 1, X t$L < t$L £ S 'f £ o 

miM^IK-r^^^fflt^TtulEilll^lK^CiPlL, Ttcfr^P&i^d^ $£'Jt 

[0195] (2) fifeJt©)il^ 

^qT^71Dafe^ItT\ fu§ET^3ti/ci£ft0fifeJt (J I S Z 8 

7 15) ZmfetZo 
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(3) ^©^Si + ̂ 7t-1zTVX0 1 

CXO p H 7 ~ p H 1 0 O)0kftTlZ£>^T tAJU7° 

[0196] C^»J9] gfc&J 

( 1 ) 

ttCs 

mi5©^jtc, ^®^i+^7t-izTvxo 1 
±—tz'Acxo2^muLrci(D^mmt^0 %tc, mmmtLx, tn 

*/=7i—\z-e*>imncfttsfao c:c: 

•So ^JP"t£^ 

[0197] 1 L©t/'\7 7°Jl/7 7Xll4](C8 0 0m I CD7.K£:AtU tulE^t^U h ̂ r'v 7 

60rpmf@l$W^ pH7~pH10, 50 °C 

i^r^©^^tT9o g^'Jt3-&£o 

[0198] (2) €M*>P££Jt©>IJJ£ 

)%mik <D <D%m ±L % P&£ jt z >u &t & „ 
(3) ^©^Si + ̂ 7t-1fTVX0 1 

CXO 2£^JpL/ciIl^C&, p H 7 ~ p H 1 0 N ;^5O°C0^TCfc 

lNT%>l>liI"^)^:^Pf[Jt" §o 

[0199] C^»J1 0] 

(1) 

M©iSI^^7t-tz'TVX0 1 

P + >>7t-tzACX 0 2%m\\tZo Ztcs mmMtLXs ?tl?tl 

m^m. (D* IHiCMlI"r £ o d d f £ * *> =? ^ •- -tz 
au iPxT^ri>^^---tzMilL^i^:fc© 
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t*4tt£o 
[0200] (2) 

mis© a$v>J(D^XX^^XU 

£„ 1 0 OmM0^i>Iit K 'J ^Aiffi 

i (pH4. 5) C;!£L<;Fb1=rU 5 000Xgt1 5^M'i>L/c^ ± 

-h/§^/StC'a S tl^>M.7L^(Dm^: D N S;£ (Ba i I ey 

19 9 2) tCct o T)UJ^t"§o 

[0201] c^»ji 1 ] m^y^mn 
d ) jty<omi& 

7hU-hii(a^ s<><Dmi£%:?J?o JU"F©^1 7C 

[0202] [H17] 

ilB'ra iii 

320 
4; ft 100 

/•?£— 25 
K'T>-i*X!-- 4 

S£ 5 
20 

[0203] m^yzmMtLx, »^^fiM+^7t-iz'Tvxo 1 
M^>^--tzACX0 2%m\ltZo ttcs LT, ^tl^tl© 

© £ M ©*> 71-~ if-X t, H C M Ht z> o 

-otc K,[7^ #5 3 7°CT-£J:;e2l£0*$3C&£ST-^ 1 0#^ 

~2 0tP^£frttT»3-&/co b>^-e'J«-t£o 
[0204] (2) 

'MJ5C Ltzrtyttm<Dt) $ V 'J (DZJXZ^-f X U <fc <J 5ft ? 

*i^£ilH-t£o 
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!t#©S6SS 
^111] 'J 

MW1 fulE'J V J 1*^11 HClEi60^b 

Wl$kltl5feo 
^ii3] 1 2 & y % bntc <j v 

^0i]X-r^)d ^ 'J^VizJU 

;£iI4] ML 

f £> £ £ ic J: U N 'J V'J -tz;u • - x (D 

niJix-r^ mmM3iz 

;£iI5] fu§EM'i>:frit3; LtcmWfc <£t/^;Jfoi§ 

'j fs-tzjun-zifimtz 

mmz-£Tmiktyzm&tz>s tmrn^ 
^116] fu§Ef!&££14^>^-t:tf, 

LT, j5j&©fi05£j£tf 7 0 %£l±Xfo ̂  5 0 °CRXf 2 4 0^©Mk 

IIMk O^-is =? 1~ —ii;S'|4tf S&MUfu (D^-i; =? 1~ —ii;S'I4 IZ jzk^T 5 0 

%JiLt-e&y, yp|^S;&W"r^^ssy^^^^---tz-e 

1 tf ^l*^iI5 ®iN-rtitf-iiciEi6®llMii^;io 

;£iI7] fu§E^#IM^>^-iztf, 13^013^#^ 1 IE®© 7^ 71113 

^HCfolNT\ 2 9#@®:PX/^dr>^gtf CK 

% 5 8#g© 'J y>^Stf T7,!^—2 7#@©f 

• *> >^Stf 51 • */ yB&t IZMta&WKD ̂ $ y *u 

MO 44#g©7^/^7 =£ >^Stf 7 =£ >^S ̂  

yiiaSCM^^ti/cM^T7^ yitaS;&/>^< 
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m.* */=? i—6 ̂ imwmuynWk&fifeo 

^ > as ̂  ̂  m & £ ft © T7 $ y it as tf 7 x - j u 7 =i - > asT? 

aS£li^&£ffe©7$ yStaStf-tz'J >gig-C&£^M: 

- -tz £ m tc IN & it^ii 7 tc 
[I*^iI9] tztf\ S55!J^©Sa^J#^7lt@B 

^UtcBiNT, 54Sg®7$yitastf\ ffe©7$y®l 
as5 tiT IN £ e/ 7 -tz-e& £ li^ll 6 tcIB® 
M§^is^;£o 

[limine] 3 3sg©/^7^>iitf7x/^ 
3 6SS©^Uy>i 

&tf7Jls¥=>mglZW&3MtW&7$;M&£s 9 OSgcD^b 
^->astf-tz'j 132#g 

$ >astf r;b^->astcMM^n/cttM7$ y @tas^ 
15 4sg®p^ vyastf^^^-vastcM^^n/eMMT7^ y 

17 4#@©-tz'j >astfxu^->astcM^^n/c®^ 
19 5#g0 7°p >; >astf 

ti/cs^^^yitaSs 19 7§@©-tz'j >astf>x/\°^^>as 
tcM^tifcS^T^yg^m M2 1 7#g©/f^»ES^ 
;u^$>ltastctt^^ti/cM^7$yitas^/>^< ^tit/u-eiN 
& * v ̂  ±—-tz z tc m ̂  & =*^ii 9 tc 
siiis^so 

[i#miI11] tz*G), 3 0§g0M VP^^>aStf/<'J > 
astcs^^n/ctt^y^yitas^ 3 3#@©7x/^^>iStf 
T^^^vitastcM^ti/cMT^yg^m 3 
^vastfTJu^r-vascm^^ti/cm^^^yitaSs MM 5 
4#g®p^i/ >astfy ̂  - > astcg^^ n/cM^T7 $ y ita 

7 
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S £ ft < h t ̂  T' V,N £ ^ - if £ WtMWk iz IN z 

1*^119 izmmomiwmikfifeo 

3<IJt12] — H(Ds 3 0#@©-f 7 P :> >£|Stf A"'J > 

gtStcttM^ftfctt^;7^ yst$t^ 5 gggcD-tr1; 

yjgglSs 1 54#@©p^i/>ii 

tf p< 51^- —y It?ISs 2 3 9#@©f p 

> VEtttf txfi/ V^StCM^ tltzW&T $ j ItES. 2 4 

2i§@a)^>7v7^ >^Stf-tz >; y @t££S 
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