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L. T B A Bl A Al BRI 21 4 2 R 32, FLAL 4 A AE I A R A 4 5
I3 R IRTIE E IR 2 IRAEAE R, A 3G 0 22 /06 5 0 U0 i SRR g 41 4 — WK AR IR B —
Bl ) AT 4 22 o0 R AR BT IR AT 4 AR, b 5 = Pk B R R AT 4k 2R A R
T TR R 22 RIS A B, EL AT 3558 2T G 3% 40 i B0 P 1R 22 R PRI A7 0 A0 T A 2= A R I B A 18
Torp BLAG GO AT Y 22 o0 R IR0 P I 2 RN T 4T e 52 i iR I B2 R s AT Y 2= o R B
0.01 £ 1. 0g, JF H I b Tk B Bom 4T 4 25 s TE R 2 Ikt B R 4. -

(a) ZJIK, HoALH 5 SEQ 1D NO:2 [ e Tk B AT 22/ 70 % [Rl— P IR 741 5

(b) Z K, HotHTEZR D rp P R4 T 5 LU 8 I 2% 7 R 4ah < (1) SEQ ID NO: 1
AZKgtd) ), (11) A5 SEQ ID NO: 1 [ A2 kgt e 41 (BSR4 DNA J741), B8 (i11)
(i) 8¢ (ii) WIEFMEE 5

(c) £ 2 [ILMV]-P-x (4, 5) -G—x-Y-[ILMV] -x-R-x—[EQ]—x (3) —A—[HNQ] (1% Jik, Hb x
FEATAT R IEIR, x (4, 5) ZALE 4 3 5 NEBEALE LT = IER, 7+ H x (3) &1E 3 MMATFEEAL
B FR T SR

(d) A4k, HAS AP B BRI / B A — ek 2 AR IEIR K SEQ 1D NO: 2 (1Y ki #h
I

2. BURESR 1 (177, Horh i LA B 21 4 32 43t 0RO PRI 22 IR 35 (M U R 7 )
5 SEQ ID NO:2 IR EZ K AL D D> 70% [Fl— 1, AL Z /D 75 % [F)—¢k, H 2 5oL
b 80 % Al —ME, F 2 B ALIL 2 /b 85 % [A]— M, T2 SEALIE 2 /D 90 % [R]— M, Jeftit 2
b 95% [Fl—*E, 3F HEE R m ik 2 /b 97 % [ —1 .

3. BURIEESR 1 7, Horh Pk B B 2T 4 22 40 i 0035 R 1) 2 IR H 2 X 1P R G B
FITiR 2 % AP R AR IE 22 b ™ Ak, AL 22 /b — | R A, I Hm ik 22 /b ™
BN HUUTF AL « (1) SEQ ID NO: 1 HIRFAZ ikgmbd /741, (11) 07 SEQ ID NO:1 [RIpk
L Kb 5 (BSR40 DNA J7 41, B (111) (1) B (11) W EAME.

4. BUORVE SR 1 7716, Fod iR B B o 2T 4 2200 flt i M B 22 kR A8 44, T ik 48 44
AL RS B R AT/ B — DB A2 SR SEQ 1D NO: 2 [F R FAZ K.

5. T it 7 i, HoALHS

(A) 7EA Rim BA 4T 4 2 0 R TE TR 2 KA E T, A RE R 206 & WU
DR ETYE — WK R B AT B — B 7 B 0 2T 4E 25 00 2 00 VA B A 2T Y 25 61 L REAL
Hrh 55 Z Bk BA S 5R 4T 4 25 0 A 00 vs MR 2 IR AR LG, LA B 4 4 22 7 i (103 T 1
Z MR BIAFAEAE T Y 22 A B PR ARG I, b B o 4T 4E 32 0 R R PR 2 BN T 4T 4R =
IMRE AR E RS AR AT A 0.01 £ 1. 0g, 31 HH b prik B B 27 Yk 22 0 il i)
EHERIZ L E T4 -

(1) 2K, KA 85 SEQ 1D NO:2 R IKEA 20 70% [F— A &R T

(11) 20 HBEERDPMRELAM N 5N TR 2 R9mhS : (a) SEQ ID NO:1 1
WAZ Kgnid 74, (b) BLE SEQ 1D NO: 1 [ #E Ik gm D e 41 I 2E R 2H DNA J741), 3K (c)
(a) B (b) M EAME

(iii) f98 [ILMV]-P-x (4, 5) -G—x-Y-[ILMV]-x-R—x—[EQ]-x (3) -A—-[HNQ] f£ fik, Hrp
X AT IERR, x(4,5) /24 4 805 MM E LR TTE AR, 5 H x(3) 24 3 4B
BB E AT R A
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(iv) 2B, HAL & PRAF BB IAT / Bl N — a2 N EZEIR I SEQ 1D NO: 2 (1)l #h
ZIK

(B) H—Fhel 2 MR A RIS () BRI 4E 24 K] A

(C) MBI iR 4 )5 o

6. AUFIESK 5 1K) 7%, Horb Pk LA B o 2T 4 22 20 A 0TS 10 1 22 IE 2 2 IR P 1)
JTiR 2 FERI 745 SEQ 1D NO: 2 [ A2 Ik R RIE 22 /b 70 % [7]— 1, SEiE 220 75 % [A)
— M, R TEER D 80% [F—M, H2 B E SR D 85% [ —M, HE& FHLEE D 90% [F
— M, Bk b 95% [F—PE, I HE R ik 2 /b 97 % [/ —.

7. BURIELSR 5 18777, For Bk BT B8R 41 4 2200 i 003 Tk 1) 2 IR i 2 R IR G B
BTk 2 AT IRIELIE 2 D p ™ B4, AR 2 D - | R4k, I st 2 0w
KA TFELUT A (1) SEQ 1D NO: 1 Hyplch 2 ikgmtd)v 41, (ii) 7 SEQ ID NO:1 HyHk
AL IR GmtD 7 ) R E 20 DNA P40, 8k (Pi1) (1) 8k (P1) BYE M.

8. BUHNEESK 5 )71k, Hoh ik EL A o 2T 4 2270 il v ME ) 22 ik AR A, HoA 3 1%
SPHURG BRI/ BiA— DB AN Z SR 1K SEQ 1D NO: 2 H £ ik,

9. H T Fff s AL T R ) 41 4 25 M B DRI &4, LA & F i 2 i e VR R
A WA o 2 R RV TR 2 K, BT IR £F 4 220 il 1 2 /DB B Y U0 e SR R AT 4 R
IKARBEFN B — FRE R, TR B SR 4 4 2 o A va M 2 ik B R AL -

(a) Z Ik, A& 5 SEQ 1D NO:2 IR 2 IKBA 2 /b 70 % [Fl— PR 5 1R 741

(b) Z K, e 2 brp B4 T 5 UUT 448 1 2 2 B 4465 - (1) SEQ 1D NO: 1 I
RLZ G525 s (11) A7 SEQ ID NO: 1 (IR Z IR G 157 41 I ZE R 40 DNA J41), B8 (1)
(i) B (i1) WIEAMEE 5

(c) B8 [ILMV]-P—x (4, 5) G—x-Y-[TLMV]—x-R—x-[EQ]—x (3) ~A-[HNQ] i £ ik, H:H x
SEATATEIETR, x (4, 5) fBAE 4 5K 5 MR E LT R IEIR, 7F H x (3) 27E 3 M4BT
B ER T AR s

(d) Ak, HAS AP EUR BRI / 8 A — sk 2 AN ZIEIR K SEQ 1D NO: 2 (1) i #h
2K

FLrb BT B8 9 2T Y 25 00 A A T TR 22 TR0 T 47 4 22 0 2 1 I B B S AT 4 R O i
FHO0.01 £ 1. 0g.

10. BORFE K 9 BB FIZL-E4, Horb Brid 22 IR & I 2 5518 7 41) 5 SEQ 1D NO: 2 [,
A KAAINER D 70% R —M, BHER D 75 % F—M, B2 FILE 2D 80 % [Fl—M,
BERgRiEE D 85%[F—M, B2 kR D 90 % [F—%, stk s> 95% A —M, I A
BREiEz D 97% F—1H.
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T8 4 R Rl bR R s ss (L RO 7 0%

[0001] A R HE T HHA F o 2006 45 9 F 29 H, B 5 “200680044575. 77 ( [ [55 H
15 9 PCT/US2006/038556) » A B A4 HK FH - HE SR £F 4 224 Bt gt sl A ) U737 ) B )
HHR 1) 73 S F R

(00021 % F-ZEMEH e B RUBIFGL R ¢ £ 5 O FR AR 7

[0003] A BHAKPEAEVRES (Department of Energy) #%2 7HIFEA A [E (Prime Contract)
DE-AC36-98G010337 . NREL %543, &[] (Subcontract) No. ZC0-30017-02 75 EUM % 3 F 58 /K«
BN AS AS e B A — 2 IR

[0004] 7/{@3:%6%:

& BR 4

[0005] A B Ko FH T B e AL 4T 4 oA B LI T i MU T AT 4R 2= A B A = ) B 1)
Jithe

[o006]  AHOCAHIAIA

[0007] E£F4E 2R R A RET B -1, 4- BIMERNEEY. FE2MAEWr= LK
B — TEBE I A SR ()6 o X SO L N U R RPN T AR REK AR B - THE . Y
R RS AE BENLA BV AL LT QE R W, AT IT (opening it) LASZBIET4E —HE /K B
iy (attack) o £T4E i AKMFEGAR T A ET 4E 22 3R G W I R o B TBCET 4E W0 70 1o T 4E %k
SEAKUETER) B -1, 4- MR A0 SRR, B — MDRE TN 41 4 — Rk i i i 25 0
[0008] 4474 B JFURHEAL A LlE B AT LLR L3 K& JFUR IR AT 5 J8E S0 A B B A
KL IREE, L BERERHCTE VA R o ARBE AR AR ) FASAE P R0 3k i ] A 142 0 e Ay A FH
T LA R R, XS b =T AT Y 5 R AR IR R A K. — H T4 24k
R TR, A R 2 S b R R R R R L

[0009]  CSCkEE AL AT Y 22 JRORE R 8 ) A8 AU R 2 A R

[0010]  ZE[E/ATF LA HiEFH) 5 2003/0113734 AFF T %58 M EGVIT B0 & 1 £F 4 i
FA, RS EGVIT MIZTR .

[0011] A RBHR) H 2424k B A 38 a8 47 4 32 70 M 075 1% (celluolytic enhancing
activity) 53802 KRG is i iR 22 KR 43 B BIA% B8 7 41) A ek 4 4 22 JEORH i 4k
[o012] R EAfEIA

[0013] AR X -

[0014] 1. F T PRABSEAL LT Y R MR 7 0, JLEHE A M E N LA 4T 4 =0 g
(35 T I 2 BRAFAE T, A ZE I — Mk 2 Fh 4T 4 R D R R A AL BE AT IR 47 4 A Rk, Hodp
5k Z BT ik BAT WG G AT Y 25 00 Al 0 S TR IR 22 TR AH BL , B Y50 47 4 32 0 R v PR 2 1K
(RIAFAEAT LT AR B AR PR G I, IF H A il HA B R AT R s e 2 e B 1
ZH H

[0015]  (a) ZJk, HA{ 5 SEQ ID NO:2 [ izh 2 Ik HA 2220 70 % [F]— 1 (K 2 2L 1R 71
[o016]  (b) Z Kk, HE{E 2 D™ B4 N 5 LN T 2 1 R Yw A (1) SEQ ID NO: 1

4
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(R R Ik g8, (i1) 408 SEQ ID NO: 1 ¥ 302 Ik 4w hs FE 41) i JE R 41 DNA JE41), 8%
(iii) (i) 3¢ (i) MY E #MEE

[0017]  (c) &% [TLMV]-P-x (4, 5) ~G—x-Y-[TLMV]—x-R-x~[EQ] —x (3) -A-[HNQ] [JZ Jik, 1L
W x SRR ZIERR, x (4, 5) J27E 4 B 5 MR E T2 5518, IF H. x (3) 27E 3 4B
FeAr B L T = S5 R

[0018]  (d) ZBfA, HAL & LRSFHUR BRAT / 8lidfhi A — a2 M2 BRI SEQ 1D NO: 2 1)
R R

[0019] 2. Tl | {7535, Hrh TR 4R 4 M BLE B R A S AM R AR R Mol iR 47
V)T B AR R R 4R 4R g 4% A

[0020] 3. Tl 1 8k 2 (7535, Horh R —Fh B 2 FhAF 4 25 o0 I B R AL AT 4 55l N D)
PR A 4 WK AR B - AR

[0021] 4. Tt 1-3 "PE—T R 53, )0 46 A 20 B3 B T 20— Fh El 2 Pl A B Pk
LY AR R AT YE X  ERE 2R DR R L AL IR LR S

[0022] 5. Tl 1-4 HfF—T0%) 5 ik, Forp I il 7y i A TAL 38 7 v2, A2 R I BB AL FH R I 7 32
(SSF) H 28R, s iR G /KR R I T (HHF) HPRP .

[0023] 6. Tl 1-5 HT— T ik, S ELFE IS B I 4T Yk 22K

[0024] 7. T 6 [ 7575, Horh Bk BRI 2T 4 AR B

[0025] 8. T 1-7 "FAE—T0 [ 53k, Hoh rid eF g s iR AR / B BESR 4T 4k 35 0 il
(73 P PR 22 TR LA 5 BOAS 2 At R ) i I R T XA A

[0026] 9. Tl 1 (1) J5%, Horh ik BAG B um 4T 4t 32 0 A s R 1) 2 IR 3 I 2 B IR 741
SEQ 1D NO:2 R ik AL 220 70% [A— 1, ARk &0 75 % [/ —E, B2 ik
20 80% [A]—, F 2 Ak 2 /b 85 % [A]—1t, H 2 ARk 22> 90 % [/ —1%, stz b
95% [F]—*¥E, I B HE 2 sk s> 97 % [F—H.

[0027]  10. T 1 (7535, Horp ik HoAa BEsm 4 4 22 70 0 ME O 2 IS & SEQ 1D NO: 2 8%,
HN AL IR e R A BSR4 4 22 0 MR 3G PR 0 7 B, 5038 SEQ 1D NO: 2 BRI sl 2 ik
BB AT AT B R AT 4 2 o R BTE TR BR AL R

[0028]  11. T 1 [y )7V, Horp BTk BT BA 0 £ 4 22 /0 (R0 M 10 22 ik v 2 P R g i, P
B2 BATRANE R DA B4, BRSO - m B A&, IF Rk £ b me %
ZAF TS LU %A - (1) SEQ ID NO: 1 W2 Ikgmbd 741, (i) B7 SEQ ID NO:1 4
Z K ga i A 2R R4 DNA J7 41, 88 (Pid) (i) Bk (1) B9 E Mk

[0029]  12. T 1 [¥)J7¥2, Herp BTk ELAT BA 0 £ 4E 22 /0 (K0 P 10 22 R AR A4, BTk A 144,
PrORSFHUR B T / BEEAN— BN RL ) SEQ 1D NO:2 £ Ik

[0030]  13. T 1 [¥) 732, Herp BTk ELAT BA O £ 4 22 0 (K0 P 10 22 Bk i 2 PR g i, B
A2 AR AL AE KA 1R NRRL B-30878 H & ¥ JBURL pTr3337 H1,

[0031]  14. T 1 8% L1773, AP BTk SEQ 1D NO: 1 (K]l #h2 Bk fid 7> 41) /& SEQ 1D NO: 1
(%R 77 4 766,

[0032]  15. 2 1.9+ 10 F1 12 AT — T [t 75 15, 2o b BTk SEQ 1D NO: 2 [ kA% ik 2 SEQ 1D
NO: 2 I FEIR 20 & 249,

[0033]  16. Ti 1 (1) 7535, Hor ik HAG Yo 4T 4 32 23 s R 1) 22 DB 2 [ILMV]-P—x (4,

5
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5) ~G—x=Y-[TLMV] -x-R-x—[EQ] -x (3) —~A-[HNQ] , H:Hp x BT Z IR, x (4,5) B7E 485 1
AL E EIEAT 2R, I H x (3) 2AE 3 MEBEAE T = EE R .

[0034]  17. FHTA/=9)m i) I i, JoALHE -

[0035]  (A) 7 W B AW AT Y 22 40 il 0035 It 1 2 IRAPAE R, A 22 16— sl 22 Fif
LU MR B UG AT E = RE AL, Horh Sk 2 ik HAT Y SR £T 4k 22 40 R R PRI 22 Ik
FEEE, B A MG 5 2T Y 22 70 At 005 1k 1K 22 DR R0 A7 AE AT 2T 4 32 M0 R B B A 264 s FF H AL ik
HA MG YR a2 e R A

[0036] (i) ZJik, HALE 5 SEQ ID NO: 2 [ izh 2 Ik BA 22/ 70 % [Fl— Pt K 2 2L TR 741
[0037]1  (ii) Z K, HHFER D" EAMHT ST RZ N Z TR : () SEQ 1D
NO: 1 [ IRt 51, (b) £92r SEQ 1D NO: 1 ¥ /830 %2 Ik 45 8 41) 11 i PR 48 DNA J471),
. (c) (a) 8% (b) HIH #ME ;

[0038]  (iii) f47 [TLMV]-P-x (4, 5) —G—x-Y-[TLMV]—x-R—-x-[EQ] —x (3) -A-[HNQ] ¥ £ Ik,
Horb x BATA IR, x (4, 5) 21E 4 8 5 MEEALE F T ER, B x(3) 27 34
AL E E T 2 2 A

[0039]  (iv) ARk, FLAL F AR B BURFN / Bl A — DB E AN Z BRI SEQ 1D NO: 2 1)
HGAZ IR

[0040]  (B) HI—FhElZ M R I AW KD IR (a) HHEALIETYEZ MR s F0

[0041]  (C) M REEIHIW BT k4 i o

[0042]  18. Wi 17 7775, i iR e 4 A Bl B N AL A B A0 ER R Mol Bk
RN T BUE AR R R AR AR B 4k TR R

[0043]  19. M 17 8% 18 W75, A i — Rl Z FhET g R e e B N A 4T 4R
Bt PN 1) S R 4T 4 R KRR B — TR .

[0044]  20. X0 17-19 HAE— TR (¥) J i, A48 A 0 ik B F A —Fh a2 Fhigtk ik
AL RBP4 4R b MR S A RN S SR B R A .

[0045]  21. Lt 17-20 HF—T0 1) J5 i, Horp DL R N B AL A A B[R] N g AT 2R (a) AT (b) o
[0046]  22. Il 17-21 HF—TR) Ty i, Horh BT ik 4y o2 B A HLER Wi\ 2 R IR Bl AA
[0047]  23. I 17-22 P AF—T ) J7 i, e PR T dE 2= e R/ SR A B 4T 4E R 57
A v T PR 22 TR DA 5 BOAS 5 A MR A B R T A7 AE

[0048]  24. T 17 {7515, Hodh prid LA WG o 41 4 25 0 iR 075 e I 2 IR 8 | R R 7 41,
PR 2 ZEMR) 7415 SEQ 1D NO: 2 [ 2 Ik HA Pk 2220 70 % [/ — 1%, SEARIE %2/ 75 % [F]
— Mk, EER AR E R 80 % [F—H, H R T E R > 85% [ —1H, R FELIE R > 90% [F]
— M, AR 95 % [F— M, I HEE R it 22 /b 97 % [/ —P.

[0049]  25. Ll 17 [ 77325, Horp Ik HLA 3 o 4T 4 22 o0 A XS 1 I 2 IR 3 SEQ 1D NO: 2
o A KB E AT L B R AT 4 X RIS T R B, 3038 O SEQ D NO: 2 sREL %
IR AT A B R 4T 4 2R 5 s MR B AL Ak

[0050]  26. T 17 [ 7512, o prds LA 5 o 41 4 35 20 103 TR 10 22 K v/ 2 A AT R i
FITiR 2 AT BRAEAIE 2 /b ™ 45, BALIE 2 /b — | KA, I b iE 2 /0 m™
BT SLUT 244 : (1) SEQ 1D NO: 1 [y 2 k&g 7 41), (i1) £2 SEQ ID NO:1 ¥k
L Kb e 5 (BRI ZH DNA S 40, 8% (1) (1) B (11) M EAME.

6




CN 104404106 A OB B 4/53 T

[0051]  27. T 17 [ 77 %, Horr Brodk HL A 8 0im 41 o 25 70 it 100 T 10 22 A AR A, LA 35 £
SPHUR B R/ 8idi A — R Z N2 LRI SEQ ID NO: 2 [ 2 ik,

[0052]  28. Tl 17 [f177 V%, Hort Bk HA 8 0m 41 4 25 70 it 1035 T 1 2 K R 2 A% AP IR gm0
BT IR 2 4% A & 76 K FF 1 NRRL B-30878 H1-87 45 11 Uk pTr3337 .

[0053]  29. I 17 8% 26 [ 757, Hedh ik SEQ 1D NO: 1 R a2 Ik 4mfid /541 42 SEQ 1D NO: 1
(RIR% TR 77 & 766,

[0054]  30. i 17.24.25 Fl 27 FYT—I0 1 /535, Fo ik SEQ 1D NO: 2 (1 3% Ik & SEQ
1D NO:2 [z FERR 20 & 249,

[0055]  31. T 17 [f17592%, 2 A i i LA B B 4T 4 25 70 A R0 P ) 2 IR AL & [TLMV]-P—x (
4, 5) =6-x-Y-[TLMV]-x-R-x—[EQ]—x (3) -A—-[HNQ], Herp x R FTZILRR, x(4,5) &AE 4 5 5
AR E AR R IERR, IF H x (3) &27E 3 MM E LA TR R,

[0056]  32. YEEFIA A, A& B HRar 4 20 i m MERI 2 1K, irid 2 ik gk
zﬂ H

[0057]  (a) ZJik, HALE 5 SEQ 1D NO:2 (M Z KA 2 /0 70 % [F— MM Z LT
[0058]  (b) ZJik, HlI7ER D h PB4 N 5 LU N A 2% IR 45 < (1) SEQ 1D NO:1
(R IR GRS 41) 5 (11) 4987 SEQ ID NO: 1 [R183A £ k4wt 7 41) ({155 R 41 DNA JE41), 5%
(iii) (i) 8% (i) MEAMEE

[0059]  (c) £9% [ILMV]-P-x (4, 5) -G—x-Y-[ILMV]—x-R—x—[EQ] —x (3) ~A—-[HNQ] 1% Jik, K
W x SRR EIEER, x (4, 5) J2TE 4 B 5 ML E T2 5L 1R, IF H x (3) J27E 3 4B
BAr B L T2 SR 1

[0060]  (d) ZfA, FLAL & fR SR BRAT / Bl AN — D EE A2 AR SEQ 1D NO:2 1)
DS

[0061]  33. I 32 HILEEFNAEY), Horh frid 2 IR & 2 558 /741 5 SEQ 1D NO: 2 (1))
REZ MR BEARER D 70% F—M, BREZR D 75% [F—, H2FREZR D 80 % [F—1%,
BEagRiksb 85%H—M, BEEiks D 90% [F-—, ks> 95% R —, 3 H
BExmitiks b o1%HE—M.

[0062]  34. I 32 BRI G4, o ik B B 41 4 25 53 it 103 ot 1) 2 KA 7 SEQ
ID NO:2 B Rl 2 KB AT B B0 41 4 22 40 AR nid M) 7 B, B35 FH SEQ TD NO: 2 Bl
R IR BT AT LA B iR 2T 4 25 A R 3 MR B LR

[0063]  35. Il 32 HILEEFNAEY, Hh ik R4 2 s 2 Ik ik 2
AT BRI, TR 2 T IRIEARIE 22/ = B4, Bl 2 /b rh — m ™ B 441, IF Al
AR DEPERLAME N 5LL 248 - (1) SEQ ID NO: 1 [ 3AZ ikgmhd ¥4, (i1) 442 SEQ 1D
NO: 1 [ 32 Ik gn S 71 (R BEE R 41 DNA 2 471), B (111) (1) BE (i1) M H %Mk,

[0064]  36. Il 32 [IBERFNA AW, Horh T ik BAA B9 45 4 22 70 i v PR 1) 2 IR A 1R
PR A AR AL AR AP B BR8N — DB E DR R SEQ 1D NO: 2 R I
[0065]  37. I 32 HILEEFNA AW, Horb Frid BAA B om 4T 4k 22 70 M 135 10 1) 22 Tk el 2 A% 1
MR, BT IR 2 4% H IR B & 76 K B NRRL B-30878 Hh &4 1) iuki pTr3337 Hi.

[oo66]  38. Il 32 B 35 MIPERFNAL G, Hrh ik SEQ ID NO: 1 [ 2 Tk g bd 741 2
SEQ 1D NO:1 WL 77 & 766,
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[0067]  39. Tl 32,33.34 Fl 36 HE—I LA G, Hoh Pk SEQ 1D NO: 2 [ %
kA& SEQ 1D NO:2 2 LR 20 3 249,

[oo68]  40. B 32 WIBEEIIALGH, Forb rid B S am 2T 4 22 0 i s MER 2 IR [IL
MV]-P-x (4, 5) -G—x-Y- [ILMV]—x—R—x—[EQ] —x (3) -A-[HNQ] , H: " x RAFFTE AR, x (4, 5) &
1E 4 88 5 NMEALE R TATR IR, 7 H x (3) &1E 3 MR E LT &R
[0069] A B e Fl T B B AL LT e bR ) O v, HLAUH: AE A & 1 R 54
Y Z RIS TR 2 IKAELE T, A BRI — PP a2 Bl 41 4 25 70 i B 1 Jb B BTk 4 4 5244
KE, Hodr 58 = B HAA B R 41 4 25 0 M 0TS ME R0 2 KA AH L, B S5 41 4 32 0 R3S
PE ) 22 IR B A7 RS 4T 4E 22 A BHR) BEARSE 0, I H L BT ik By WG s 4T 4 2= o0 R s R 1 22
ki B R4 -

[0070] (&) f4.% [ILMV]-P-x (4, 5) -G—x-Y-[ILMV]—x-R—x—[EQ]—x (3) ~A-[HNQ] (1 Z Jik, H
xR IER, x (4, 5) 2AE 4 805 MEBEATE IR 25K, 7F H x (3) 2&7E 3 40
BB T LR

[0071]  (b) 2k, HA{E 5 SEQ ID NO: 2 [ sizh 2 Ik HA 2270 70 % [l — P K 2 2L R 741
[0072] () HEZ TR Z I, Tk 2 T RAR DM EAM T SUUF4L - (1)
SEQ 1D NO:1 W Z Ikgnid /341, (i1) BE SEQ 1D NO: 1 [ Z K gmts 751 ik R 41
DNA J&41), 8% (ii1) (i) Bk (i1) ML AME sF0

[0073]  (d) ZfA, FLAL & LR SF U BRAT / B A — D EE A2 R SEQ 1D NO:2 1)
HRZ IR

[0074] AU BHIEW S H 7= Wi 7 1%, A4

[0075]  (A) 7EA R I HA B uR T 4 22 o i RS PE B 2 IRME A8 T, A A — M2
FRET 4 3 o iR IR AT Y = ADRIRE AL, Jorh 5602 Pk B A 355 21 4 35 23t X0 12k 1) 22 IR
INFAH B, FLAG 1S 58 2T 2 38 25 iR R0 P 1) 22 IR R0 A7 A0 A 4 A 2 M 6 ) R A 35, I HL b iy
B HA R AT A 2= o AT TR 2 e B R4 -

[0076] (i) £4% [ILMV]-P-x (4, 5) -G—x-Y-[ILMV]—x-R—x—[EQ]—x (3) ~A-[HNQ] {1 Z Jik, H
xR IR, x (4, 5) BAE 4 85 MEBRAE MR, 3 H x (3) 2&7E 3 440
BB T = SR

[0077]  (ii) £k, HAL &5 SEQ 1D NO:2 (R Ik B A 2270 70 % [F]— M & FE R 7
41

[0078]  (iii) HEZM T ERMISKIZ K, ik 2% R 2 D= R4 T 5LUT 442
(a) SEQ 1D NO:1 [k Z ikgmid 41, (b) A& SEQ 1D NO: 1 [f1 2 K gmht 3 41 (1) 55 (Al
ZH DNA J¥41, 8 (c) (a) 8k (b) M EANEE ;1

[0079]  (iv) ZRAf, HALS IR SFHUAR BT / BEE AN — B E D2 IR B SEQ 1D NO:2 1)
HGAZ IR

[0080]  (B) HI—FiekZ MR AV R RIEZ IR (a) MIBELET 4ER AR A

[0081]  (C) MJITIR B[R4 i o

[0082]  FZEARIEI T I, B EAEZ K2 SEQ 1D NO:2 fZFERE 20 & 249, 7658 — MUk )y
I, BN R AL 41 52 SEQ 1D NO: 1 (I 1FmE 77 & 766.

[0083] AU BHIAW KPR A, JoAL X 6 BAT B om 4T 4 22 0 i TS i 2 1K

8
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[0084] [ I fejid

[0085] &1 & nH KAE (Trichoderma reesei)RutC30 (ATCC 56765) GH61B £2 Ik ft] cDNA
FERFIHE SRS LR T4 (435024 SEQ 1D NOs: 1 F12) , Bk £ ik AT Hom 2T 4t 22 /3 R ki
Mo PRI S FUARHMAR R . UGS IR FRIZL R R,

[0086] 2 SR pTr3337 PR i .

[0087] 3 TR pTre1B I FR Hl i

[ooss] K& 4 Won AN SRR #h 78 1 IROR 25 GHE 1B [13R 1A K 1 (Aspergillus oryzae)
B - HHEEEE (CLF) 1 ORI MRk i PCS (P020502CS, 100MF 5 Hs KB 11, 10g/L)
JKARAE 50°C \pH 5. 0 HEATHE EHIINHA] . Celluclast Plus HIBNAEER & 2.5 8L 3. 125mg 4 70
PCS, 3F B TR VBS &4 2. 5mg CLF F1 0. 625mg GH61B %57 PCS.

[o089] &5 W n4h 78 GH61B 5 i Celluclast Plus 7Kfi# PCS (P020502CS, 100MF &=
FEK B, 10g/L) o TINASEHEA (Jal250) KK &R IFREEIN . £ 50CIHT
115 7N

[o090] & X

[0091]  MEBHAT Yk AR IIIETE ARTE “HERRETYE R D AT T AEA SO A HA 4T
Y 25 O3 R T T R 1 ISR AT Y MR K AR I AR TE . SRR B, IS AELL R
AN B OR B AT AE Zb R I 4T 4 2R 40 A i 1 TR I KD 30 DR B B 0 ok U i Y i £T 4R R
RIS 5. Omg ST R iR /g PCS IMET4E 2, 76 50°C RF4L 57 K, FEAFAEBHR %
0. 01-2. 5mg MIER AT 4 ZMERAITETE /g PCS HAIAFYE Z4E N, S48 A AREE S R A A
AN BT AT 4 22 R T ME 6 B K SR EL B8 (5. 01-7. Smg £F4E 0B /g PCS
MR ) o LEPLLER 7, FEAT 4E R B 2 AL RN 3% K itha% B — Aib EF g (FR¥E wo
02/095014 7EK & th B4 ™4 ) 8 3% 1 8 (Aspergillus fumigatus) B — Fij#l FF
AR WO 02/095014 FysEptif] 22 /K M rh 24 ) AT, A Celluclast®
L. 5L (Novozymes A/S, Bagsvaerd, Denmark) VR & 41E o £F 4 353 il MK A5 -

[0092]  HLATHYGRET Y 22 /0 A 003G PR 2 KA SEQ 1D NO: 2 (1 et 2 JIK %) 22 IR Iy 3 o 41
YeZMRRITE R E D 20%, 8L 5 /0 40 %, BARIE A /> 50%, EALE S D 60%, LS
DT0%, FARER /> 80%, AR FALIE R/ 90%, BALER > 95%, H ALk E /D 100%.
[0093]  ZFYE A fATE T ARTE “ AT YRR ARIE I FE A S8 O KR A Y 5 M R A2 )
WM. BUAR R M E, I AE LA 40 T I 2 4T 4E 3= o TR 5 W)X 4T 4E =M R K g A
X T ANIN N ET Y 25 53 18t 5 (3 00T R 7 A FF4) 188 ke i 5 47 4 35 23 S T < 1-10mg 47 4 52 4y
fRE 1 /g PCS AT YE S, 75 50 CHE L 5-7 Ko TEPLILI 7 1T, T A7 75 £ 4 16 25 11
FERN 3% KA B - i BETFEE (HEIE WO 02/095014 7EK & rh w4142 ) 8k 3% JH i
B - mRETNE (RS WO 02/095014 st 22 fEK th&hEA 4 ) 1 Celluclast®
1. 5. (Novozymes A/S, Bagsvaerd, Denmark) HIVEEWIVE A £ 4E 270 it is Tk VE o

[0094]  FIOALEE ) FKAEFT  RTE“PCS” B PALEE 1) T KFEFT” FEA S e b il it H 44kl
Ml AL BRI B FORFEAF AT 4E =AM EE . SUAR R &, PCS FHSEHEMH] 1 Ak (1) 77 158k
I IEAE N [A) RLE R RR & A AR ALK 7 VAl

[0095] X% 61 B 11 /K A « AN TH “ S0 61 Bl 1 /K Al g7 B¢ K GHE1” 78 A 3058 X

9
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A MR ¥ Henrissat B., 1991, A classification of glycosyl hydrolases based on
amino—acid sequence similarities, Biochem. J.280:309-316 F Henrissat B.,and
Bairoch A., 1996, Updating the sequence-based classification of glycosyl
hydrolases, Biochem. J. 316:695-696 J& T ¥ Hr /K it 2% 61 £ ik, H AT, Henrissat ¥
GHB 1 ZX 41 A AR 432, Ui Wl & T b X e ) 22 IR T &5, 1 L) e AL SR R A/ BER iEAL
AR R 3-D G546 55 1 BT AR A o

[0096]  £FAE R B} AT RMBI AT LR GH AR IERMEL . £T4E 585 4710 T4 a0
HYEIZE M A5 (hull) (Hh5E (husk) FIEEST (cob) o1, B IR EERIARM Hr o L 4EF A
BT LA AN BR T 5 AR R RO TR R0 MO 5% R 4 T B A R4 R AR RN 4R i
HERD . AEASCH A R R A AR ] LU AR YR B, R 3= MR &
TR S AR RE A Y A A Y Z R A B AR

[0007]  FEARIERYJT I, 7 4E AR ORFEAT o 4055 — ML J7 I, £H4E R MR oK
e, AR MUIERI T, ST AERZM B E (rice straw) o 765 MUIERIT7H, £T4E
FEM B IEANARR N TR A5 5 — MR R TT I, £T4ER MR AR A AR . £
F—MRIE R T, £ 4E AR R

[0008]  WJ LA 4 Jg b A FH 4T o 3204 R} sl ] A A A Q5T O 0 B B R U7 VR 2T 4 2R R
BEAT PUAL B 18] 4, 4 2 0 A B g R W] A 5 22 b 2R R g B oL RO L 2R R/ R VUR E
MK RS i (hydrothermolysis) ;4 % T AL P £ AR ] AL 16 Fi 12 L sl A HIL v 7L &=L —
AR AL TR AT pH 455 ) B 2K R A T A A AL PR R R A 5 I R OR AR
) 4 4 (&= W, % an, Hsu, T. —A., 1996, Pretreatment of biomass, in Handbook
on Bioethanol:Production and Utilization, Wyman, C.E., ed., Taylor&Francis
,Washington, DC, 179-212 ;Ghosh, P.,and Singh, A., 1993, Physicochemical and
biological treatments for enzymatic/microbial conversion of lignocellulosic
biomass, Adv. Appl. Microbiol. 39:295-333 ;McMillan, J.D., 1994, Pretreating
lignocellulosic biomass:a review, in Enzymatic Conversion of Biomass for Fuels
Production, Himmel, M. E. , Baker, J. 0., and Overend, R. P., eds., ACS Symposium Series
566, American Chemical Society,Washington,DC, chapter 15 ;Gong, C.S., Cao, N.
J.,Du, J.,and Tsao,G.T., 1999, Ethanol production from renewable resources, in
Advances in Biochemical Engineering/Biotechnology, Scheper, T., ed., Springer—Ve
rlag Berlin Heidelberg, Germany, 65:207-241 ;0lsson, L., and Hahn-Hagerdal, B., 19
96, Fermentation of lignocellulosic hydrolysates for ethanol production, Enz.
Microb. Tech. 18:312-331 ;and Vallander, L., and Eriksson, K. —E. L., 1990, Production
of ethanol from lignocellulosic materials:State of the art, Adv.Biochem. Eng. /
Biotechnol. 42:63-95) ,

[0009] 73 BRI K - ARE“ 7 EHIZ K7 T A g, anidid SDS-PAGE Wl g i, ok 2
b 20% 48, PRk A2 /b 40 % 4, AL 42 /D 60 % I, L4 AR L 52/ 80 % 4, ik &2 /b 90 %
aff, IF HiL 2 milit 2 /b 95 % 4l 2 ik,

[0100]  FEA FARRIZ IR R “FEA RAlf) 2 K7 15 A 30K R 2 Ik &4, Fvidk £ JIK )
KMIEEERUTEHERZ 10%, k22 8%, BILIER 2 6%, BLERZ 5%, B2 %

10
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1%, R %2 3%, B2 EERE 2%, k22 1%, FFHERHENIERZ 0. 5% 1)
HHRIRGE G (associated) FJHE Z IR, Btk RIEFTIRFEA 4 £ Ik A7 A
THIEWH A2 MR EE T 2 /0 92% 4, ik 2270 94 % 4, AL E 5 /> 95 % 4,
L 96 %6 4L, HALLE 2 /b 96 %6 4ll, AL /D 97 %6 4l SHARE 22 /b 98 %6 41, £ 2 HAL
HE D> 99% 4l ik 20 99. 5% 40, I HE Btk 100% 4k,

[o101]  HAARSRET 4L 3 R TE R 2 IR IR R A a0, BART &, Lk prik
IR THEAR I (essentially) ZEHITER”, BY, Brid 2 IKHI A | (essentially) A%
KRR G E Z M B X e LLR 7 VS, 4 a0, @ i A F i S 40 5 VA8
22 MLalith v 48 2 K

[0102]  fEACHY, RTE “HEEA ALK Z IR 5ARE “ 73 BRI Z IR A s e 2 K7 [F]
X

[0103]  MFAZAK ARTE “ A Z IR FEA e SO B SR AT Y 2= 0 AR S TR I 2 01K
I 22 IR UL AR SR 1R AATATT 38 13 5 A8 01 2 e () e 28T A7 AR, BT il AE M9 G N— 2R o fin T
C— A AT Bl 240 55

[0104] B IKGRAS) T A AR TE S A2 TR bE 3 41) " AE A S A 58 SR S i 24 2 IR IR A%
HIRITH1), BT Il et 2 IR H A B 9 2T 4 22 70 R 005 1 o

[0105]  [A]—1t 225 “ [A]— M7 R YA 20 ZE 1R 7 91) 22 1) B A 1% 1 IR I 471 22 [R) R AH 5K
Yo

[o106] LA K EHIN &, WA 2S8R 7 41 2 18] () [F] — PR F2 BE A3 A EMBOSS [ Needle 277
AT Needleman—Wunsch 574 (Needleman and Wunsch, 1970, J. Mol. Biol. 48:443-453)
KA €, A8 A Bk 20T 5 A1 2 (gap open penalty) 10, @R [ 4E fi1 41 7 (gap extension
penalty)0. 5 1 EBLOSUM62 Ak fiH] Needle bRic ¥ “ s 1 Al —PE ik A 04 1 73 L IR]
—MEIF Har Mt

[0107]  ([A]—%k3E x 100) / CEERTIACRE - EER A Rk C1500)

[0108]  BUA KB &, WAL B 7 41 2 [A) ) R — PEFEBE A8 A EMBOSS 1) Needle F2/7H7
AT I Needleman—Wunsch 57% (Needleman and Wunsch, 1970, J. Mol. Biol. 48:443-453)
SR 7 , A% FH Bk OV 3 11 43 10, 8k G811 43 0. 5 F1 EDNAFULL 4B % . 487 ] Needle bric i
“ocR Rl R AR E A B E R B R o

[0109]  ([AI—MI%%ZE x 100) / CLEXTICREE - LR RSk 48 )

[o110]  [AYE 741 « ATE “ [FUE P47 7A€ AT blastp (T80 A SR 2 ) B8
thlastn ( JH TR B E0E ) 8032, 48 1 BLOSUM62 4H [ . 7K (wordsize) 3. %k O /EE /M
(gap existence cost) 11.HTZEH43{H (gap extension cost) 1. LAKE 24kt yg it H
187 Fl it GH 1B 25 1 P IR D B MO R I, EfH (8lHUIAE 5 (expectancy score)) /T
0.001 BIF%). Z 0 Altschul et al., 1997, Nucleic Acids Res. 25:3389-3402.

[o111]  ZRK B ARE“ Z IR B AEA SO O M SEQ ID NO: 2 [ R 2 IR (1) 2d S
/ BRI AR v tih S — AN B AN 2 BB IR ) 22 K, s AL RV 74 s i ek v B B 1 s AT 4
RO TE . Piith, SEQ ID NO: 2 IR IR Be &1 220 200 D B RAE, SEA
WA 210 MR MRS, H HE itk 2> 220 D B %

[0112]  WVFEF1)  RiE“WF41 (subsequence) ” FEASCHE LA M SEQ 1D NO: 1 H %

11
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RGBS H) (1) 57 A/ B 37 sk e — A EE AL R I R T 4, B R, Hor
RSP 5 bty HAT B o 4T 4 22 0 AR s e 2 IR B AEHE, SEQ 1D NO:1 £ ik
b P AL P21 & 220 600 M H IR, BRI 2D 630 MEHER, I H ik 22 /b 660
MEHIR o
[01138]  ZEf7ARMK (allelic variant) «ARUE“SEALARR” ZEAR SR RN & 45 AH R YL AR SE
AT 38 ) 225 AT AT ] P A sl P A DL BT i T e 240 AR S b SR R AR b & 2, I BT 33
FREE NI 2 A0 FERI SR T O DTEREY (RGBS 2 Ik e840 ) 800] DAgR S HA oot
MR TFHN I Z K. 2 IR SR A8 A P SE PR S5 AR R i 1R 22 1Ko
[0114]  HEMZ IR ARWE DB EZIR” H T A SCh e, dnd o S d vkl e
1), J R A2 /b 20 % 4, LIk A2 /b 40 % 4l FEARIE 2 /D 60 % 4f, H 2 ALk & /b 80 % 41, Fe il
A 90% 4, I HE R Rk 2 D 95 % 4l 2 TR -
[0115] AR LI Z TR ARG TR LA 2R T A SCHA S e sk s
AN R AT BRI 2 X R ) &0, I B 227w &k Tia & Tk TRRRE
AFREFE R R T ER A Rk, AR R4 2R TFREERTSHEL 0%, kS
% 8%, FINIERZ 6%, FILIER L 5%, FILIER L 1%, FILER L 3%, ERFLESR
2 2%, k2L 1%, FFHERRMIEEZ 0. 5% M 5 HRRGEEHHLE 2 HRMEL.
SR, ZEAC F ) 2 3% IR W] LG ORI AR 57 F 37 HERHPE DR, B W3 3l 7 M8 1k
RIEFEA a2 R 2 e E it 270 90% 46, (R ik 22 /b 92 % 4li, Ak % /b 94 % 4l
Lk 2D 95 % 4l AL A /> 96 Yo 4, AL 22 /b 97 Yo afl, A ARk 22 /b 98 %6 4, S Al
AR 99%, H HEZ2 FE SR> 99. 5% 4. ik 2 I IRIIE AN EA EaiffE. B
I & IR SC AT Z AT IR A “FA I (essentially) ZifER", B, Frid 2 1R
Hl IR EAE HHRRG G E 2T E . RSP, R IR A 2 %1
M7 ARG “ B2 R e BN 2R R e Ik 2 % e mT L 5L A
2\ cDNA RNA . 25 i B RIS ), BB ATTIAEAT AL 5
[0116]  cDNA : A ¥E “cDNA” FEA ST & XA BEMS 18 1od 100 54 5% T 1 SR 40 ML s 0
BYFE ) mRNA 43l 25 ) DNA 730 cDNA k2D 38 5 47 7 T A N EE PR 28 DNA i N & 11741
ARG (initial) HIZRIT RNA%%%;emRNA (IR A, LRk — R A BN TR JEE A Ak
A CBI 0 mRNA HHIE . X 2D BRELFE I AR O B FE R R NS TR A IR B
mRNA f] cDNA S AT N & 151
[0117]  RXERAEAR AE “IHLIRI R F T A SCHR BR A BONUBE %R 70 1 IR X IR 43
I8 BRI R, BUG TR LR 77 T AR AZE T (not otherwise exist) H
SRF B 7 UE R LS AR I B o U IR AL IR AL 1 5 A i 3 471 T 75 ) R 458 I
HIWT, RTBE IR R 5 RS “ Rk & 7 Lo
[0118] 474 (control sequence) :ATE“IH 4741 "7E AR S SCAHBLFER bl 22 K1
LR T LR FSH R BTE 555« 21505 T 90l BTk £ Bk 02 88 e )
AT DLSE RAR (B ANIE I, 585 27 106 487 o] DI RAR I s /MR 1K o X e 3287 514,
FEEAR TR 2500 BRI T2 AT IE S B 8 8 5 P AR S 207 &b
(IR O, T 7 40 L HE I8 B 1 R SRR I 2 b5 5 o TR 740 T AR F 5 I N S
BRI A e Sk — R PRI, AT aA ey S 1 BRI 7 s (A 428 17 4 5 G 22 BRI AZ A R P 41) 4

12
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Ry puzE ;2

[o119] WA ARTE “ AR EHIE 7 TR AR SRR IZFE A B, oo i 4 7 41 &
T AT 2 AR 7 5 (9 tis 51 (1038 447 &, AT A A 4% 7 4T 5 2 IRga i 7 A1 Il 3R 0
[0120]  4uhd) 751 2 A SO ARTE “ g dd 7 41) 7 e B iR v R A=W 2 S 1R
FERVIZAT BRI o it e 41) 1320 538 B SEAE U , i TR IR i DA ATG 2 ah 2 b
BT W AR G B S e a0 GTG A TTG 4R, FF H A2 25058 741 41 TAA TAG 1 TGA 45
o GahE 73] LS DNA, cDNA BY B4 K H R F51) .

[0121] Rk AREREEFGE K2 = E AP, AR EAR FH R RGE
i RH R R S S R 23

[0122]  SRIKENR ARTE “RIKEANR” 7543008 SO LM BRI DNA 437, A5 4
AR HZIKKZ TR, I HriR 2 % R 530 T H AR R MBS M 1 R v VE %
[0123]  fi 3= 40 B8 = dn A SCH B A A RV T 2 40 B A S T AT A0 i 28 A, B Ak 4
LSS R T AL 5 22 A% 1 R 0 A R A 1R B R IR B AR ) e Ak o e e 3 5 2 B K
(susceptible) .

[0124] &M RTE “AB1H 7 AEA SCHI R B, X SEQ 1D NO: 2 F ik & ik sl H: [A] 95 7 471
H R 2 IR 250 5 LA SN m s ik Bl 22 IR DNA [RIBFE 3 E o Pradd B Afim] L& —
AN EZ AN EIER AR BIF / 8idlh N, PR — A 302 A2 56 R I 11 9

[0125] A TARfR Y HAEASCHT, ARiE N TARKR” 15 ST Hoa BSR4 4 22 0 R va
(R 1K, Pk Z Ik 218 SEQ 1D NO: 1 [ A2 kgt e 51 A 1R A% 7 R 7 41) Bl L [R] U
AR =4 . FTME AT ER 77 41l ik A T 7l (human intervention) , il {&
Wi+ T SEQ 1D NO: 1 BRI [R5 741 % H R 17 51K 3545

[0126]  REIFEIR

[0127] AR K H T B B AL LT e =R 32, AU H: AE A & ) R R4
Yk 2 R ITE T I 2 IRAFAE R, -l B 4T R D R R A AL BT IR T i M L, o i
T Z BT Id H AT W50 21 4 25 00 ff 0 VS TR 1R 22 TR AH BU, A 35 41 4 32 0 R v PR ) 2 IR
(FAEAF A Y Z AR BEAR S 0, I B b ir it R s A 4 R o s 2 ke g v
éﬂ H

[0128]  (a) £4.% [ILMV]-P-x (4, 5) -G—x-Y-[ILMV]—x-R—x—[EQ]—x (3) ~A-[HNQ] 11 Z Jik, K
xR IERR, x (4, 5) 21E 4 805 MEBEAE LI 25K, 7F H x (3) 27E 3 40
BB T LR

[0120]  (b) ZJik, HA{ 5 SEQ ID NO: 2 [ sizh 2 Ik HA 2270 70 % [l — 1 K 2 2L R 741
[0130]  (c) HEZ TSN Z L, TRk 2 TR R DM REAM T SUUF4L - (1)
SEQ 1D NO: 1 Hs#Z Ikgnid /341, (i1) A& SEQ 1D NO: 1 [ a2 Ik gmtd e 41 ik R 41
DNA J741), 8% (iii) (i) 8% (ii) RIEAME 0

[0131] () ZfA, FLAL & RSP U BRGAT / Bl AN — DB E A2 R SEQ 1D NO:2 1)
HRZ IR

[0132] AR BHIE— 0 TR AU PR AR sl AL IR 4T 2 2 ek o Ml A5 FH A ATl s e 1 i A5
B PERTE YR W T 4 B B B AR B AL TS ) 5 AN AT e =R

13
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[0133] AR B K= A B i) 7732, FoALHE < (A) £EA R i H A 1S SR 2T 4E 52 70 il i)
TG 2 AP AE T, A SE R — M R T g R i SR e R R A L, o 5=
JITId FLAT G 9 2T 4 2% 50 A RS 1 1 22 RIS AH B, FLAT 3 9 21 48 35 20 R0 P 1) 22 IR R A7 A
LT e 2R B RS 0, O H G ik B G s 4T 4 3= s e 2 ikiE B R AL = ()
A8 [TLMV]-P—x (4, 5) —G—x-Y-[ILMV] —x-R—x—[EQ] —x (3) -A-[HNQ] {12 ik, Frh x 2 AFAT 2
BB, x (4,5) AL 4 805 DMEBEALE FIRAEMZZERR, JF H x (3) &AE 3 MEBEAE LT
IR 5 (11) 20K, HAE S SEQ 1D NO:2 FI# £ Ik A 20 70% [Fl— MM ALK 7
A s (1i1) HEZ BRI Z K, Ik 22 IR 2 /D™ B4 T 5 LU 244C « (a) SEQ
ID NO: 1 R B4R ig 72 51), (b) A4 SEQ D NO: 1 [ 3A 2 kG5 751 56 A1 4 DNA J
A, 8 (e) (a) B (b) HIEAMEE ;A1 (Gv) 224, AL & ORap B SRR/ sl A — Dl A
AR SEQ 1D NO:2 HIRRAZ K ; B) Hl—Fh el 2 MUK B AR R I P IR (a) HIZAHE
AR YEZPRL s F0 (C) MR R AT 5

[0134]  ASSCHEIA ) HL AT HG 9 21 48 3550 At RO 0k 60 22 JORCRN g F- 4 o m] A TRl BRI 2
Bl LR ok B ARV BRIAL i UK OB 17 A G SRR L e i sl )
P BAKT F , AT LS FH 22 IR T 32 40 Mt ok 38 7 5l 58 A i 41 4 3R sl P 2T 4 2ok 9
INTEE AR TR R B NS IR H R SE ) BB (R I £ 4E 32 0 it ol Rtk
ET Yk BB AR AR ACRE L H 8RR L 2R SRR RAR B e AT R SR S e R ik U B
EATHI S EIN A Bk B R o 2T 4 2570 R 1 ) 2 JTRRT D A AN 5 40 R
R A B A s Al AL R ) S B X B SR ET 4k 22 0 i B . ] LU 520 20 i) #%
W, Bl 61 283 2 Ay e A &Y, Bl Rk 61 18 s8lZ A0 MR H 7 E
TR G o DGR ET YE 22 70 A B e P LALERRPE L b M BB E pH Y [ P £ i 2T 4 25 70 i
S RINE T o B, 2EAT T A= 0TI W 7 vk rb ] LA A 32 4l A A 3 R 22 R IR SR U i
ARG T2 40 AR AT DA G 6 £ 4 21 40 i a1 AR AR RO A B B B R R AR B
[0135] A=) 5 ] A HEAH AN PR T AR A4 B0 50 T B A SR ) IR AR A E R E D R R ) (&
0L, # i, Wiselogel et al., 1995, in Handbook on Bioethanol (Charles E.Wyman, editor
), pp. 105-118, Taylor&Francis, Washington D.C. ;Wyman, 1994, Bioresource Technology
50:3-16 ;Lynd, 1990, Applied Biochemistry and Biotechnology 24/25:695-719 ;Mosier
et al., 1999, Recent Progress in Bioconversion of Lignocellulosics, in Advances
in Biochemical Engineering/Biotechnology, T. Scheper, managing editor, Volume
65, pp. 23-40, Springer—Verlag, New York) .

[0136] ‘EMRAIMI AP EE LR 4E R, B PR R AYE R,
B R AR A K R A B IR R A B S 28, JF Bl A Y
I TR G AR F R . A 43R K ET 4 —RERI I R, JF HLIR 2 2 PR
B —(1-4)-D- Fi &0, M P47 4k XA Z R G, 1 Wiy B — RV BUREE R B 4 53 S 5
FRIARZRBE A 8T SR PR AR SERE AN H g 28R . B R 2 2 TEAH, YR ALR
R B AR A PAT A SR AN b R T AL PETYE R B AR UL S H e 4
P A R, FUH ) A0 40 B L AR E

[0137]  AAHGRET Y 22 0 W HOTE PER) 2 IR R 2 L1 IR

14
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[0138]  FEES—ANT7 10, HAT B 9T 4k 22 0 005 1 1) 40 B I 2 IR LU 26 -

[0139]  [ILMV]-P-x (4, 5) -G—x-Y-[ILMV]-x-R-x-[EQ]-x (3) -A—-[HNQ],

[0140]  Horp x BTATEIEIR, x (4,5) &AE 4 80 5 DMEIEALE F I TR IER, 7+ H x (3)
SEAE 3NN E ER R ERR . 7ELL BRI, SR A TUPAC B P RES R 46 S
[0141] 7R3 —ANJ7 i, A YR e 4 3 7 i 0005 1 1 2 IR LA I 2 5 B8 /741 5 SEQ 1D
NO:2 [ B Z IR (BRI, A2 ik ) HA 2D 75 % [A— MR, Rk 2 /b 80 %, HARE &
/> 85%, FEAEFARIEE D 90%, FALIEE > 95%, 3F HEL & Bk 2 /b 96 % .97 % .98 % 8%
99% [Rl—MEFERE, Pk 2 KB A BG4 4 2= i s e R ST 7 FE 20K 7) « FEPLE
(R 75 T, Bk [R5 22 Ik B B LR e 41 5 SEQ 1D NO: 2 ) G2 A 25+ AN 2 g, ik
METARER, B Z AN ZAEIR, L2 SR ZE AR ER, mIUIEHEEMN D=
R, I HE 2 UM E MR R

[0142]  AJRBHEARERE YR o R MR 2 IREIE & SEQ 1D NO:2 Hy& R ITF4)
B SRR AR AR BB AT A MR AT 4R 3= - s PRI i B AEORIE I 7 1T, 2 kB3 SEQ
ID NO:2 2 5741 o 785 — ML J7 1, Z I8 SEQ ID NO: 2 s Z ik, 7255 —
AL R T, Z I 7 SEQ 1D NO:2 2 ZEIR 20 &2 249, s H AR s Be i A 1
SRETYER RS TR R B AR — MRIE R 7 1, 2 082 SEQ 1D NO:2 [ 24 2E 1R 20 2
249, 1EY%—AMEIERI 7T, 2 Bk SEQ ID NO:2 [Z JEme 741 el He S A AR AR 20 i s B e
AT AT G5 £ 4 25 7 R R PR R BEEL R o 75 5 — ML I 77 11, 22 K FH SEQ 1D NO:2 4
o 16 S — AR T, 2k H SEQ ID NO: 2 (I Ik . 765 — MEE 771, £
JIKHT SEQ ID NO:2 [)2a 51 20 &2 249 BRI SR A8 (R4 1 5 BY H eAT T HLA G i T 4 22 73 i
RGP BRI AE 51— MG R J7 1, 2 K SEQ 1D NO:2 (2 261K 20 %2 249 ARk,
[0143]  {E55 =ANJ7 10, AR W M B SR 4T 4 32 o R IRE YRR 4y B 201K, Pk 2 1k
H 2 R 90, Ik 2 % IR AL 2 /AR AR BT, Rk 2 MO B4, BEARiE
2D PFERERM T, Bk R - mE R AT, R I R D E R AT, H
Pk DAEE mE B AR, 5 RUF 238 : (1) SEQ 1D NO: 1 A Ikgmtd e 41, (i) &
SEQ ID NO: 1 [ IR Zm s 2 (R R4 DNA 541, (111) (1) 88 (i1) [EJFER), 88 (iv)
(i), (ii) 8k (iii) B9 HEAME (J. Sambrook, E. F. Fritsch, and T.Maniatus, 1989, Molecular
Cloning, A Laboratory Manual, 2d edition, Cold Spring Harbor, New York) .SEQ ID NO:1
(1) B2 IR e 2 7 20 5 2270 100 AN 4RFE A% IR sk L ik 28 7 200 4B EL (4% 7
B& o BLAL, BTad e 41 n] g A B s 4T 4R 3R A iR R PR IR 2 IR B o AR IR 7 10T 5 et
Z KGR A SEQ 1D NO: 1 %17 77 3 766.

[0144]  SEQ ID NO:1 IR FA) B 741 s L& SEQ 1D NO:2 [ IR 758 H v
B AT UL T B A R AR T, DR AR AR T3k P9 23 0 1R 77 325 AAAN (] Jeg AR e F) T R 2458 7 A v o
G FLAT ISR 41 4k 220 v ME K 22 BRI DNA. ELK T &, IR IEFRUERY Southern E[VIZE /72,
ALK AR 5 O R B SR I 2 R4 B cDNA 24 A8, DL 5 A4 25 JH R A Y 1 2
[Rlo I SePREF ] B B4 152 8 e A, (B K T BN o /b 14, IRk 2/ 25, ARk R /D 35, 3F
Hi ik 2 /b 70 MZEER. SR, JLk TR e 2 220 100 ME K. 440, b
RZIRIRET KR _ER L 270 200 MEH IR, Piik 2270 300 MZH IR, BAiE 2 /0 400 %
TR, sl ik 2 b 500 MZH IR . H2w] LIS A ERER, 9 an, K RE 2 222D 600 M4
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HIR, 2/ s b 700 MZ IR, ELE 2D 800 MZH IR, Bl it 22> 900 ML AT IR
(IR BRERET  DNA FH RNA FREF 38 3 mIAE H o 185 B R ET A 0 DLERINAR R 55 (R (a4, FH
PpOHPSAEMEEFHTAEMEEA (avidin) brid) o BXESEHEE T AR BT,

[0145] PRIy, W] A FHIX S8 & AR ) A i) 45 1R 2 PR 28 DNA B8 cDNA 3CJZE A i it DNA, JTid DNA
5 FIRERER A8 IF H gwmhs A B 4T 4k 22 20 R IR PR 1K 22 1Ko T DIl i B w3 T4 S
iz B i HELYK , B I L8 2 B H AR 7 ok B X S e A AR ) S DR 4 B DNA AT LI
K H SCHE ) DNA 8543 2516 DNA 8 2L T 4E 3 (nitrocellulose) SIS A& A
BB AR e FH . T %% 5 SEQ 1D NO: 1 8RN 5 41) [R5 1) 7 % 58 DNA, {03554 Fr ik
AR B HTE Sounthern EPIEH,

[o146]  BRAK BN &, R R R TRFVEAEF AR AT S B4 0T Shsid i)
R AT 248, TR AL B4R AT AT T SEQ 1D NO: 1 /s i A Z Ik 4m il %) A0 2 SEQ 1D
NO: 1 f ke 2 R g B8 e 21 (1) 5 [RI 21 DNA J7471) 2 ) B AN s HE I e 4 o mT A 81 4 X B 28
Jr (X-ray film) BI7EX 50T SERIRE A8 751

[0147]  {EARIERITT A, KRR & SEQ 1D NO: 1 R RS2 Tk gwbs e 2 76 5 —AMEIE I 75
[, B PRARET & SEQ 1D NO: 1 FURZEER 73 & 1259, 87— MEIER 5 T, R ERE 2 4nhd
SEQ ID NO:2 2 KM ZZ T RIT4), B P41 55— MR 77 1, IR ERER 2 SEQ
ID NO:1o 7E5— ML T I, R IRERET 22 Bk pTr3337 A & 2 1 IRIT 4, ik i
RSB AR K 3 NRRL B-30878 /1, Horr & I 2 4% 1 IR 7 91) G b HL A7 3 9 2T 4k 22 70 il X0
PERIZ IR o 765 — ML 7 1, BEBRIRE 22 Bk pTr3337 i A& (R A2 TR g X, BT ik
JRORL AL & 76 KT B NRRL B-30878 1.,

[o148] X T AZ & /b 100 MZH B A IREL, ¥ AR AR 2 AR5 m i ™ B 4 A1 XN AE
42°C, 7f 5X SSPE.0. 3% SDS.200 u g/ml CLBY Y] HAZ M B EEKS DNA 1, 3 HXT T 9EH AL
I B MR 25 % 1) IR, 6 T rh oA — =58 ok 35 % 1 RS, 5O T s fEE s Sy
SR 50 % Y R, ARPEARHERY Southern EVEEVERIT FARAS FIARAT BefE 12 & 24 /i
[0149]  XFF KN 2 /0 100 A% 1 1R I K #R £, f# A 2X SSC.0. 2% SDS {1k 2 /> 7
45°C (HERARS™ M) , AL R /DAE 50°C (™ &) , SELE 2 /D7E 55°C (Hy™= %),
FALERDIE60C (Hh -\ R ), R k2 /7E 65°C (Em %), HF HEitikse
MIETOC (AR R BME ) b Bl i Uk =K, BRHR 16 34

[0150]  Xf T K& KL 16 ME IR 2 K2 70 A IR H R ERED B ™ B4t 2@ UM AE
E K FH AR 48 Bolton Fil McCarthy 5. 7% (1962, Proceedings of the National Academy
of Sciences USA 48:1390) 13 H ¥ T, K K £ 5°C &£ K4y 10 °C, £ 0. 9M NaCl, 0. 09M
Tris—HC1 pH 7.6,6mM EDTA,0.5 % NP—40, 1XDenhardt’ s %5 ¥, ImM £ % # 44 (sodium
pyrophosphate) , ImM 8 — 544 (sodium monobasic phosphate),0. ImM ATP £ 0. 2mg
ml FRIPRERE RNA A, SRR FRAER) Southern EIE P BRIFAT MARAT A A IO AT e deife i A 12 &2
24 /B,

[0151] XK KL 15 MR 2 KL 70 M ATFIR 1 B EL , 1 BT iR # A M4 BLLE 6X
SSC M 0. 1% SDS Hhrykas—ix 15 438, JFH 6X SSCAELLHAE K T, 1K 5°C A 10°CHIREZ T
VRGP, BFIR 15 5358

[0152]  7E5E VYA T 11, HLAT MG 9 2T 4 35 70 i 103G PR 1) 2 IR T DL N AR A, ik N AR

16




CN 104404106 A OB B 14/53 i

AL TR B BT/ B DB DR EEIRIN SEQ 1D NO: 2 [ # 22 IR Bl A
JRA) s BUE AT G Z IR . DLk 2 IR O A M PR AN B2 ) (of a minor nature),
B PR 57 iz ZE R AR sl A, AN B s A B4 &M/ 805 M HE A 1 2 K9
30 AMNEFERR /IR R: 5 /)N R 20 HE B0 SRR R i S A1, 491 40 28 B R I PRV U B ik 2 5 %2 &2 K4
20-25 R FEI /N SRR  BGE I DR 1 H AT B T R SR AR 1 ZEAK IR /) I e, 51 G 22 A
FAMREH) (poly histidine tract) PrJRFEAL (antigenic epitope) BK 4541 (binding
domain)) .

[0153]  fR5FHURISEF AR LA T A2 W Bt 2 SRR AL (K5 2418 Mz TR A 2 1% ) IR
MR (BRARIMRALAR ) W ERAL ( FABNCR R LB ) (K P2 5L R
H (G2 IR e IR NER IR ) o7 R AR A (RN AR (A TRINES 2 R ) Fl/ N TR
H (H2MR AR LR 2 BTz ) o WH AL (specific activity)
[y 22 i IR AR R A 8K AN 1%, JF LR 9] o H. Neurath and R. L. Hill, 1979, In, The
Proteins, Academic Press, New York i, fmifim RKAERIAZ it Ala/Ser.Val/Tle. Asp/
Glu.Thr/Ser.Ala/Gly.Ala/Thr.Ser/Asn.Ala/Val.Ser/Gly.Tyr/Phe.Ala/Pro.Lys/Arg.
Asp/Asn. Leu/Tle. Leu/Val.Ala/Glu 1 Asp/Gly.

[0154]  [RT 20 DIEEARZIEMR, IEFEAR IR (B0 4- FIMZ L 6-N- A ARz iR\ 2- 2
B TR A A o - A2 1% ) ] DU A B 2 IRz ZE i vk gk . A R H 1
EPRSF 2 TR A HIZ AR B 05 9 b5 (1) 28 FERR A HE R AR 2 ZE IR v] AR 2 R IR ik 2k o “HERAR
AR LB A UG O B, F /B B AT I A A A T IR A 2 L R 4k 5
GER o AERIRZIEIR RE S UL = 75 G i IF ARG 2wk _EREAE AT 1), A% /S Stk ng 2
% (pipecolic acid)  MEMMEIRER (thiazolidine carboxylic acid) JiE A EL . 3— F
4- FEFHEIR, 1 3, 3- AR

[0155]  FIfLIEHEIR) A2, ZAFEIR ISR AT IXAE I M 5T LU 22 R R A AL 2 M B 63 A
ZATEIR YU AT it 22 IR PR S T, SO fil pH 5%

[0156]  REAL MR A< Ak 0 %0 (1) 77 ¥, 491 40 o 467 15 72 BN 28 B2 43 X 1578 ¥ (Cunningham
and Wells, 1989, Science 244:1081-1085) K % E kAL K M H &R ER. 1£/5—+H
AR, ¥ B — P2 R AL 5N B 73 B RN IR S, 9 B 45 A8 4 B A s
CEP, G0 2T 48 22 0 R I0E 1t ) DL 6 T ik 73 1 IS P DG B 2 ZE IR VR 2k . [RIME S
M Hilton et al., 1996, J.Biol. Chem. 271:4699-4708. W 135 M &5 47 5% H & 10 4= ¥ A
AR H A R 8 30 O 25 A I 3 A T 0, G0 dE sk DA IR SR R A R AL R i R
L 0T S SO S8 R BR 3, 3 [R] 4 02 (R B il A7 i 22 JE R I A SR g« 2 W 4N de Vos
et al., 1992, Science 255:306-312 ;Smith et al., 1992, J.Mol.Biol. 224:899-904 ;
Wlodaver et al., 1992, FEBS Lett. 309:59-64., £ 75 R FEMR 1 [F-— M L RE 0 I 5 2 K11 [H]
— PR3 B R HERT, BT iR 2 RS AR A % B ) 22 JIRAR 5K

[0157]  BEMSAT H AN 5 A8 AR / 8okt 4l (shuffling) J7 vk, 28 JG A2 R I i ik
J7 v, ) I8 28 i Reidhaar—Olson and Sauer, 1988, Science 241:53-57 ;Bowie and
Sauer, 1989, Proc. Natl. Acad. Sci. USA 86:2152-2156 ;WO 95/17413 ;8% WO 95/22625 /T
FR BT 1R AT I A B 2 S BRI IUA R o B8 FH B L& D7 VAU H & i PCR IR T
RREZR (1, Lowman et al., 1991, Biochem. 30:10832-10837 ;& [E & H| No. 5, 223, 409 ;
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WO 92/06204) F1 [X 1 E W HJ % 2% (Derbyshire et al., 1986, Gene 46:145 ;Ner et
al., 1988,DNA 7:127) .

[0188]  #7L / 4l T5iERe B m il . B 3L I 1L T 5 41 A ORI 7 3= 40 e R 1A 1)
LB A 2 IKETEE (Ness et al., 1999, Nature Biotechnology 17:893-896) ., fig
% M\ 5 40 [PT0K  A 35 HE 22 IK P55 A8 1 DNA 431, F ELAE FH A 4008 1) b v 7 v B 3 )
JFo IXMET5 i SRV PRSI S BN R (1) 22 K BN S BE PR TR S I M, IF HLER M NV TR
FIEZFANNES )

[0159]  SEQ ID NO:2 ¥4 2 Ik I 2 JE IR HUA R R 2R/ B N B S 2802 10, Ik 9, B4
k8, AL 7, ARIE R Z 6, SHALLE 5, HALLE 4, AR BALE 3, JALIE 2, IF HER HLE
1o

[0160] AUk BH P B A B o £ 4 3 7 e 10 T 1 22 IR AT BASRAS: B AEATT J8 s A= AR R
BT 5 T A0S 45 2 RIEA R ATE “ 3/ B 7 BE BN N IR 7 4 265 16 22 K
Frid s A2, s AN 1ok B TR SRR % B R R AN K B AR A o AR I T 1, 3R
13 B 25 7 RIS 1) 22 TR A S Ak 73 e 1

[o161] AR Z REAT LA 40 B 2 k. 1, Bk 22 IRAT LA A 22 [ RH M 40 B 2 K, 19
WA G SR 2T Y 22 50 A S PR B 2 FAT 1 8 (Bacillus) VBERKRJE (Streptococcus) (B
7 W J& (Streptomyces) . 7 25 BK B J& (Staphylococcus) « i Bk B J& (Enterococcus) « L
M E JE (Lactobacillus)«FLEKE J& (Lactococcus) R @ (Clostridium) « + ZF AT &
J& (Geobacillus) BRIV 2P fEIT R J& (Oceanobacillus) 2 ik s8R AT L & 22 [ B 14 4H
B 22 IR, 90 on EL A 3 o 2T A 31 40 1R TR I K W A B AR L i B (Pseudomonas) P[]
K JE (Salmonella) 25 AT B J@ (Campylobacter) M2 AT & J& (Helicobacter) . 85 FF B
J& (Flavobacterium) #2 #F % J& (Fusobacterium) VAT B J&@ (Ilyobacter) %S 2 K B &
(Neisseria) BUKF: JRAJE (Ureaplasma) £ fik.

[o162]  7E AR L (1) U7 10, ik 2 ko2 B A BG 9l 47 4k 2= 55 #0016 R R 2E FR AT B
(Bacillus alkalophilus)«fEVER) 2 HUAT B (Bacillus amyloliquefaciens) %5 % f T
(Bacillus brevis) IR ZFHIFTFE (Bacillus circulans) « 5857 K AT B (Bacillus
clausii) #E55 F UM B (Bacillus coagulans) \ Wil ZEHUFT Bl (Bacillus firmus) alif= 2F
AT (Bacillus lautus) IRZEZEfAT B (Bacillus lentus)  HiAR ZEfAT B (Bacillus
licheniformis) . B K ZF i 4T B (Bacillus megaterium). %4 /) ZF 1 4T B (Bacillus
pumilus) \FERG T ZE AT (Bacillus stearothermophilus) 45 2EfUFT B (Bacillus
subtilis) B 7 ~ 4 F AT (Bacillus thuringiensis) £k,

[0163]  7E 55 — ALIE ) 77 1, ik 2 k2 HoA 08 o 2T 4 22 55 it 10 3% 1 1 B0 55 % 2K
(Streptococcus equisimilis). Fi B %% BK B (Streptococcus pyogenes). F. 75 5
BRK B (Streptococcus uberis) B Ly §% Bk B & J& W A (Streptococcus equi subsp.
Zooepidemicus) % fik.

[0164]  7E 53— ML R 710, Brid 22 Bk A G 9 21 4 22 75 i 10 1ok I AN 7 (0 2 1
(Streptomyces achromogenes) . [f 454 ¥ (Streptomyces avermitilis) . KW (555
(Streptomyces coelicolor) K454 i (Streptomyces griseus) BVR & & 547
(Streptomyces lividans) % k.
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[0165]  HA WUnm LT ok 22 40 i IR0 1t 16 22 JTRGE ] DL B TR 22 1K, FF HSE AR 6 A2 I8 ) 22 JiR A1)
an B A B0 21 o 22 o0 R B TE T S BRI B (Candida) « o & 4E % B8 (Kluyveromyces) «
B Jx W B J8 (Pichia) . % BFJ& (Saccharomyces) . 24 JH /% £} J& (Schizosaccharomyces)
BV E R B (Yarrowia) 2 Ik s BB AL & 22 0K 30 B 22 JIR 490 an B AT 14 56 1 4k 22 73 iR 1)
W TE A T % J@ (Acremonium) | [ 2% J& (Aspergillus) . 44 /i % J& (Aureobasidium) .
[ BK B )& (Cryptococcus) « Filibasidium, £ ff8 J& (Fusarium). /& i % J& (Humicola) .
A3 B JB (Magnaporthe) . & 2 J& (Mucor) . % 2 2 J& (Myceliophthora). i % ¥ Jig
7 J& (Neocallimastix). Jk #4 & J& (Neurospora). il 7 % J& (Paecilomyces). ¥ %
J& (Penicillium). 9% B ¢ W JB (Piromyces). 2 # % J& (Schizophyllum). Ef ¥
J& (Talaromyces) # T & B J& (Thermoascus). ¥ 4 7¢ J& (Thielavia). %5 il & &
(Tolypocladium) Bl R% @ (Trichoderma) £ Jik.

[o166]  7F {1 1& 1 77 1, BT ik 2 Ik o2& H A 8 o 27 4E R o 48 095 TR R K B B
(Saccharomyces carlsbergensis). R 1§ & (Saccharomyces cerevisiae) . ## 1k B
(Saccharomyces diastaticus) .18 #% $7 [C B B8F (Saccharomyces douglasii) . & ¥
P’ B} (Saccharomyces kluyveri) . i #i % &} (Saccharomyces norbensis) X 5F J& %
(Saccharomyces oviformis) £ k.

[0167]  7E 53 — ARk 59 77 10, Frid 2 Bk B 3G o 27 4k 22 25 il 10 05 10 1 ol £ it
7% (Aspergillus aculeatus). Jf #& i & (Aspergillus awamori) . B . R &
(Aspergillus foetidus). H A& (Aspergillus japonicus) #4512 (Aspergillus
nidulans) . 2 i # (Aspergillus niger). K # . K 75 % <> (Coprinus cinereus) .
i 5 — ffl (Diplodia gossyppina) . #F ffl R ¥ 4 (Fusarium bactridioides) K % #i
fil (Fusarium cerealis). &£ & 8 f4 (Fusarium crookwellense). X JJ 8 f4 (Fusarium
culmorum) « & A B} 8 #l (Fusarium graminearum) « A 77 8 ff4 (Fusarium graminum) . 5
gkl (Fusarium heterosporum) « & XAl (Fusarium negundi) « R4l (Fusarium
oxysporum) « 2 #i ) (Fusarium reticulatum) ¥4l 8Ef (Fusarium roseum) .3 H A bk
fi (Fusarium sambucinum) 8 (Fusarium sarcochroum) fUr & f 8 (Fusarium
sporotrichioides) #i 6l (Fusarium sulphureum) . [ #iffd (Fusarium torulosum) .
W22 B (Fusarium trichothecioides) i H B (Fusarium venenatum) 455 /& it
7 (Humicola insolens)FifiIR G s (Humicola lanuginosa) « KZLfiE (Magnaporthe
grisea)  K# E%F (Mucor michei) FE# k22 % (Myceliophthora thermophila) . fH ¥
kB (Neurospora crassa) ;2545 (Penicillium purpurogenum) - 8 ff) J5 & & 5
(Phanerochaete chrysosporium) . % BB FE (Pseudoplectania nigrella) . 18 (5 g
T2 (Thermoascus aurantiacus) T/ EMRHIE (Thielavia terrestris) MG ARE
(Trichoderma harzianum) . & T*AK% (Trichoderma koningii) K AiAR% (Trichoderma
longibrachiatum) . L [GAR%E (Trichoderma reesei) .4t a A% (Trichoderma viride) 5%
Trichophaea saccata ZJik.

[o168]  ESEARIEI 7 1M, Pk 2 o B IR 3 21K . 7EmAIE 77 10, Frdt 22 A L LG
# RutC30 (ATCC 56765) £ Jik, Biltn, HA7 SEQ ID NO: 2 [ZIEFR 75 st i B (it J
ZIk) 2k,
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[0169]  m] H f& (1) A& AT T B & 1 A, ARk B A S 58 A SE 2 B B (perfect and
imperfect states) WFP, FIHE R MEFY) (equivalent) , Bl U (anamorph) ,
T eIC M4 . ARGURALGERN T 5 5 WU idE & S5 R R —

[0170] 3 6 (%) B AR AL VT 2 35 FR W) ORI rh Lo o6 T AR BE 6 5 2 s A, P Ik f ek o
O 00 36 E A BE 2 AR R 0 (the American Type Culture Collection) (ATCC) .
2 S A ) gl 8% ZE ) A 5K P 0y (Deutsche Sammiung von Mikroorganismen
und Zellkulturen GmbH) (DSM). E. B % 3K 0 (Centraalbureau Voor
Schimmelcultures) (CBS) FUANAHF T LR35 F2 W) Oriek 1 Lo AL X g AL, A6 77 X9
H10 (Agricultural Research Service Patent Culture Collection,Northern Regional
Research Center) (NRRL) .

[0171]  gh4bh, AT LS IR R L R, R0 48 A BAR FE (M, 338 HENE K 56 )
Iy AE S e AT X e Z k. T RIS (habitat) 73 B TAEY) RIH AR R A4
SN A RN o B T 38 A AR 5 e 1K R A K TR 4 B cDNA SCHE SR 3143 ik 2 -4 1F
B o — B PTIRTREAS I 24 15 2 Ik 2 2 B 741, B Re % A FH A S5 3 2 AN 1 24
HIHEA R S iR 2 % R (2 W, Bl Sambrook et al., 1989, M. F3C0).
[0172]  EA HE5R AT 4 22 43 i IR0 1t 1) 22 TR ISt A& il 22 TR BT DI R I fil G 22 1k, el
i —Fh 2 IKELA B Pk £ IR I B 3G om 21 4E 22 50 3 107 TR R B N R 81 C R 8
A gt I — R 2 PR IR P41 (B4 ) RS T HoA S am T 4E 22 40 Al 0005 1 1 2 1K
Kbz IR e 41) (R 2 ) SR AR R G 19 2 Ik 7 A2 il B 22 IR B2 AR A L AN 17
AFRE B g 2 IR G 7 1) UAE S ATIHE DY SEAE P, FF AT RG22 IR R K AEAH F A 3)+
FZ TSR

[0173] 2 TREAAKEFERRITA), Prid %R T 7)) 9 i B B 5 47 4 32 70 Al 1 3E TR 2
JIk, Ao B TR 2 A% IR ELAH T S A & BRI 5 AR SCRTIA .

[0174]  ZEARZERI 71, BT H IR 7478 T SEQ 1D NO: 1. 5 —MEARER 7 1mm, frid
ATBR T A2 FURL pTr3337 AL & 141, Bk Jioks 4, 2 75 K B NRRL B-30878 H1, 7
T ML T, FriRZ R F51 42 SEQ 1D NO: 1 i v 2 Sk gmhs X o 78 55— MR EE ) 7
i, TR 2 B8RP 41 & SEQ 1D NO: 1 AL H /R 77 42 766, 185 — AN SEIULE I 77 1, Prid % 1
R 3 412 JFURL pTr3337 H AL 1 G2 IR G A X, il Jioks A5 7 K i 1 NRRL B-30878
o AKRWIBEE TR T, FridZ R 7 59 B SEQ 1D NO:2 [F2 LR 41 st
R BRI Z IR, BT s A 3 b5 ) ) R 1, Ik % 17 IR - 41 AN [ T SEQ 1D NO: 1 s H i 2
K75, ARRBIEW & SEQ 1D NO: 1 FINEJF4, Frid 74 gwhd BA a5 4 4 32 o fif
FIvEET SEQ 1D NO: 2 1) Bt

[0175] AU BHIRI ) /E SEQ 1D NO: 12 Tk gwbd 741 h A & 2 /b — PN R RAE 2
AR, Foih TR A IR 7 14w SEQ 1D NO: 2 W #hZ K. AEP0IE R 7718, ik sl 3
Z K2 SEQ 1D NO:2 K@ EmR 20 & 249,

[0176]  FH T+ 75 B8 B va I 4 04 22 K I 22 A% 1 B8 1T B A 2 A0 20 0 1), B0 465 A S 1R
ZH DNA 73 15, M\ cDNA il &, BRI A ml o ) an s H 2V i 28 Al X Y. (PCR) 8%,
1K ST WPt A4 s 128 SR A I L7 357 455 R4 5 1 1) B I DNA B, AT 5 B0 X 256 A
ZH DNA 7 [# Z R . 2 0L, U1, Innis et al., 1990, PCR:A Guide to Methods and

20



CN 104404106 A OB B 18/53 i

Application, Academic Press, New York. n] DA FH HEAZ MY 18 77 2=, ) i 5 Mk =\
N (LCR) IEHIE % (ligated activated transcription ;LAT) FIEE T H R F 41K
P18 (NASBA) o 1] LA E & (R BRI RR , B H & BAH G A Sl 2 B 1 IR, 7 BRI AT B
SEWB NPT IRAZ AT IR P51 1) 22 IR G hsd DX 1) S 67 BE AR AR SRR & (species variant) .
(0177 TEARK I TS, ik 2 % R A R TR, Jrid % R4 5 SEQ
ID NO: 1 (R IR gmid e m) (B, B 1FIR 388 & 1332) HoAT /b 75 % ¥ [ — PR FRE, A1k
F/080%, Bk E D 85%, A TEMIEE D 90%, mitik &b 95%, I HEE Hmitik &b
96% 97 % 98 % 5 99 % [F]— Pk, HgmAdih 2 ik

[0178] &AM gm At HAA G 9 4T 4 22 70 it 103 PR 1 2 IR AZ A IR 7 0% 6 il 5 b 2 ik
FEAR FAHU 2 IKAT BER2 LTI o RTE5 PTIR Z 0K IR FARL R 2 IR AE R IRAFAE I TE
Ko XKLL IRTT 8 DL — 28 TR 0E 0 7 O A R T AR AR SR IR 43 B9 1 2 IR, 9 s 76 L s
PE R PE B pH S 7 AR N AR K. n AZEYE 4 SEQ 1D NO: 1 2 Ik&mhd X /7 7E
[RIAZAT B 740, 49 an JE N0 e 0 (R 2k B, F0/ BB 5 N0 R BRI AR 7R 74
PR AR AN = A2 AL P IR 7 91 G b 16 22 TR 1) 3 A I 2 1R 741 AR AT & B 0™ AL B 1 T
FAEYR S T IR P s 8038 FriR B ] 7= A AN F I 2SS R T 41« XTI IREUR AR
Z: L, 5, Ford et al., 1991, Protein Expression and Purification 2:95-107,

[0179] X F AR AN 52 51 2 W2, IR LR BB AEXT T 0 T IhREE E X Ik 2
ANHEAT , FF HAT AR AL TG T 2 IR R T HH AR R BH IR 20 B9 1) 22 1% 1 IR 4 1 114) 22 D M O Bt
() 9 H S e AN AT BRI 2 R R ik ik, W] DU AR S8 23 S0 68 7732, 490 4 5 A6 155 22 1%
WS XiE2R% (S0, #l1, Cunningham and Wells, 1989, Science 244:1081-1085)
KREE . AEJG — HER T, K RAE 5| AR50 1 A IE AR SR AL, IF H W i3 =32 4
TSR AT AE F O M IONE T, DL E X T ATk 7+ TS ME G B 2 S IR R 25 . TRY) — A
AR BIAL Rt REAE 8 I 23 AT = 4R 25 A0 5, T An A G IE AR 2 A L AR 2E BOG SR RR I
EREIH AR E (S0, 60, de Vos et al., 1992, Science 255:306-312;Smith et
al., 1992, Journal of Molecular Biology 224:899-904 ;Wlodaver et al., 1992, FEBS
Letters 309:59-64) ,

[0180]  JITIR Z A% 1FEE 1] LU B MY s 4T 4k 22 70 R I3 TR 10 2 IR dm b 2 % IR, HAE 2
DR BT, ik 2 DA™ R4, Ak 2 b A R A, AR R b -
TR, BB EARE R D T R A, BRIk R DR B R AT, S PN A4AL
(1)SEQ ID NO:1 HypichZ Ikgmtdr41, (ii) B7 SEQ 1D NO:1 [ REAE TKgnhd 751 15
[RIZH DNA J741), 8 (i11) (1) Bk (i1) BIEAMEE ;BT SR 22 R RN 741 (Sambrook et
al., 1989, W. bE3C), anASCHT & XI¥. LEAER 77T, BTk 2 Ikgq 8 /751 /2 SEQ 1D
NO: 1 (A% TR 77 & 766,

[0181]  AZFERAER /A

[0182]  rESIM 2 4% IR, Hogmbd B MG R 4T 4 22 /- i s M 2 1k, wT DA 2 07 i
VEPTIR 73 85 1 2 A% 7 IR, AT T8 Ao ) A TR A R A R e 1 2 IR R I8, i i i 2 14
TN 2R, Ho b HAT G sR AT 4R 2 o i S R B 2 OF B — AN s AN R
A PRVEHE R, PR R A E GOl e 40 R b 7 5 % R A AR A T TR S Y
JPANFRIE . WM T RIR B, 144 2 1% 5 R 0 PN U4 2 BN AT #R A Al e A2 BEAR
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R T o A8 BEZH DNA T3 iEAEA 242 5 R P 91 R R 2 A S BT R o

[0183] 4% P41 A] LU &3 1) 8 3 1 40, FE& i tE E 4 M Ui % 5 1R 2 91, v ik 1
T TRIE S BA MR 4T 4 2 0 s I 2 I 2 % B+ Py 5 an s
JITIR 22 IR IE (R e S R A5 e 4 o TR Bl R DA AR BT 8 1)1 2 40 i 587 2 s 1k AT A%
FER P 51), B35 57 1) AT B AN 2 5 1 3 31, JF HLAT DS 65 55 7 3 400 i 1) 0 8 e U5t )
HOEANE Y TS E A B PN EIRE N

[0184]  HI T-45 T JT i A% B2 A6 122 4% 1) % 3¢, R il o 0 40 B 1 2 40 I b () e s B S
)11 S 2 TR IRAZ I A 3 1« KA B Lac B 901 R 06 60 Bk 55 181 BT B i 22 [
(dagh) Al H 28 FR AT B G2 28 00 TR E 2 K] (sacB) JHUAC ZEFAF IR o — YR B2 A (amyL)
WE B R 7 28 FAT T 72 2 2R Ve M B JE A (amyM)  RVERD ZEFRAT B o — VE R BEIE R (amyQ) .
A ZF AT B T A R B SRR (penP) Al B ZF FAT B xy 1A B xy 1B FEPRI AR A% B — Y It
fe g 32 A (Villa—Kamaroff et al., 1978, Proceedings of the National Academy of
Sciences USA 75:3727-3731), L M tac A5l (DeBoer et al., 1983, Proceedings of
the National Academy of Sciences USA 80:21-25) . /4 A BN T-4E “Useful proteins
from recombinant bacteria”in Scientific American, 1980, 242:74-94 f ; FI{F Sambrook
et al., 1989, M. 30 pritiid.

[0185]  HI T-45 3 i 1% I Foy S A A 22 R L 1 i 32 40 I 8 SR ) 45348 s ) 1 1S40 2 AN
TAREEIZEFRF BT oK 8 TAKA JERBE . 2 AR B (Rhizomucor miehei) K4
IR EORE R o - VOB B ERIENE o - B T i E B i A
TERIE (glad) A HR 525 6 07 I oK i 2 Bt a0 K ot 25 OB 10l e e A il Ay B i
LN B B FELE R B EF R (WO 00/56900) B )7 Hieff Daria (WO 00/56900) 5 Fr it
8 Quinn (WO 00/56900) B A Mg FE SR A8 (WO 96/00787) \ HLIGAKRE B - HiTHE 1
Bl L FOR B AT 4E —WE /Kl T B FOR 4T 4 /Kl 11 BL IROR 2 Y D) SR B 1 AL
AR A D) SR 11, LR 25 N DRI SR B Bl 11T B RO DDA SR A TV, L GOR 2
P DD SREBE I VL B R B AR RPN 1 L ROR B ARG [T, BLCREE B - ARRELFRY, DL
NA2—-tpi B3+ (R BRHIE P o — ek Bk ERURIK it 25 DA B 1R S A Bl 2 EXL 1K) U 30 1
PG ) sFENTR AR B T 2 5 1 31

[o186]  FE®EBEfE b, A H A 30 7 AT R & B 82 I3RS - BRI B% Bk 44 B A i
(ENO-1) « iR V75 1% BF > FLOME JBE (GALL) - R VP 1% B I i S0/ H v B8 —3— i 1R 0 & I8
(ADH1, ADH2/GAP) « i 5 1% BE A B 8% B2 S 44 g (TPT) . MR 99 % BF 4 J@ Al 88 3 (CUPL) A
MR I P B 3— B R T b ER B . AT TR BETE E 4 i 3L & A H S 35 F B Romanos et
al., 1992, Yeast 8:423-488 #iik.

[0187] Y= JF A AT LLJE Gl () 4 s 280 b7 1740, HE02 thfg 240 B R0 A28 1 3 3 )7
o FTRZLTFE5) S gmiE Tk 2 IR EIAZ B IR P S 37 R ] B e IR . W] LUK ARy
W18 E 4 b DhRE AT 21 B 7 FHAE AR R,

[0188]  JXf T~ 22 R LB 1 J- 40 Mo Ak (I 28 b I T 88 B 2RI 3RS oK i85 TAKA JE¥n
it 5 2 R U R Bl A S A AP s R R TR S SRR o — ATBE AR B R B
W H

[0189] S TP R 4 MLk i 2 01 M an T~ & I BE BRI 3RAT < R VPG 1% BRIk It A0 I R
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WP BRAE f e 22 C (CYCL) FUERIPI R BE H e —3— BRI ARG . AT T EEEHE L4 = A
2% 1F—F i Romanos et al., 1992, 0L b CHiik.

[0190] 4% 7 #1) 3 ] A2 &3 i AT e 415 0 - 32 40 F) 8 19 o 22 1 mRNA {1
BEX o T3 e PR B T b 2 IR B IR e 10 57 Ko ] DLREAE ik g =40
A DY BE AR AT 5 e 2 AR A R W P

[0191]  Xf T~ 22 AR EL B 1 F- 40 MO0 () A 3 2 NI T 3 IR R34S oK 25 TAKA U2
Yoy Bt MG Bt 2 DU BE IR S A

[0192]  JXf T~ M BEA 3 40 & 0 1 AT -5 7 20 G T 8 I 2 R 3R AT < R 9% BRAA BE AL
(ENO-1) « R ¥ % B 3— W R 1 ¥ol1 R U8 ity « RV P BE oo R RV P 1 B e i 20 eg / H i
P —3- IR i & (ADH2/GAP) .

[0193] A A] LR R IR AL P41, SO SIZ H IR P 37 A ml #RAE % 42 1
FE5, 3 BAEHE I, T 3 40 Mok SEURU DA 2R i i 2R 5 N 22 5 S mRNA ({5 5. AT A
WA P 1267 40 M b A D e AT JE MR B BRAL P S AR B P AT H o

[0194] X T~ 22 4R EL 1 3 4 OO0 B 1 2R IR IR AL e 20 T B B ZE R 8R4 oK s
TAKA VEA B R 1 25 0T B Ve I8t | ) 5 T 2 S 2 R 2R R IR 5 Wi L 2 SR 0 I £ 19 B A 1 Sl A
e o - FHE

[0195]  Xf TPk E4iiea I R E A% H Guo and Sherman, 1995, Molecular
Cellular Biology 15:5983-5990 #fiik.

[o196] {5 P AIE v LURAS 5 Tk g hd X, Feg b b5 22 JIR B0 2l 55 R o e 42 () s B IR e 471,
I HAR 905 0 2 IREEA G j  ibit . IR P A g id Fean) 57 s vl [l A it 35 5
RGBS X, F 5 G A 73 Wk 22 IR A DX Py B — S R AR I AR B PR D B T o ] R £
&, JRlE 51 57 S Al & A T TR g e ) S S U B T IR X o IR T kg A X AR
Gt - AN RN & A5 5 RGBS DX IS AT BB A T 1o B, SRR 5 DR 4 5 DX AT DA fi] A2
AT AR 5 IR G b X DAMG 5 22 KIS 20l o SRTT, $8- 5 R0E 1 22 TR 3R N B e 1 = 40 )
sribiEte (RN, b 23573 ) BIEATE '5 Ik b DX AT 78 AR & B A AE A

[0197]  XF T~ 40 B 7 3= 40 M A7 250 KA ' DR 2 i X2 MG 1 2 1 1 56 BRI 3R A R IR 4
By X2 27 AT 1 J8 NCIB 11837 7 22 2 B ve My I W8 AT 07 25 R AT 1R o — 2 B I 4K
2 AT A S B (subtilising HUAC AT B B — A B Ml I L 8 AR IR 07 2 S0 T
kS A (nprT. nprS. nprM) ML 52 AT prsA. 53 4S5 Ik Simonen and
Palva, 1993, Microbiological Reviews 57:109-137 #iiR.

[0198] X T~ £2 AR LT M - 41 B A 2515 5 IR 2w ) DX T T 2 B R 2R PRI 3R AT 145 9 ik
GRB X oK i dE TAKA SER I 8 Mg b M ek g L 8 it 2 AR vE R B S IR B R A E R
R SR DR LT YR R Ry S IR s A D) SRRV ML AR R o T

[0199]  FEMRIE 5 1, 155 Bk A5 SEQ 1D NO:2 MUZFERR 1 & 19 B SEQ 1D NO: 2 [/,
R 1 &2 19 . 125 —MUEKTIHE, (55 Ikgmig X A& SEQ 1D NO:1 KK 20 &
76 B SEQ ID NO:1 1 20 £ 76 4 K.

[0200] % TP BRfE =40 Mo FH EIAS 5 IR NBRS % BF o PR A0 PR 8% BE 4 4K i 1 2 PRI 3R
5. HeHHHPMES KgIEX H Romanos et al., 1992, W L3¢, #iik.

[0201] 455 7 51) 3 W LA 2 DK 9 65 DX, G 4 ) 467 1 22 IR 2 5 R o i 0 BE IR e #1. Ji
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13 2 IR R B IR (proenzyme) B HT £ Ik (propolypeptide) ( BYAE JE L6175 &L T FR A i R
(zymogen) ) o i 2 JIK I8 5 J2& TG 1t 1) - ELRE A% 38 1w Ik ) e AL Bk 1 8 Ak D) T 2 Ik
e R RERTS 11 22 Ko T DUMA 5 25 AR B BRI B 8 (aprE) Al 2 AR 1R P 1
(nprT) AR RE a BRI~ bR 6 5 R 2 2 IR B I AT G A0 22 2503 g (WO 95/33836)
(L R AT BT kb X .

[0202]  4fF 5 ORI AT IR X =38 ¥ HIAE 2 IR B 2 2 AR v I, AT IR X B T R4 %E (next
to) Z KA IEAR G, I HWHE 5 A E T S8 E o A X 2 2 A vy

[0203]  [RIFEFRAR K A2 AN 41, e AR VAR G T 1 R Al I i AR KOR AT 2 IR R IE
YT FR G S A2 5 | A 356 R 3 2 g 7 A, 2 B BRI » A0 HE R T4 A W I A7 AE 1T T JE R
KHMIBLER G . R RS I RGEEE lac, tac il trp YLK R G R,
A LU ADH2 RAREL GALL R4t fEL2RILE T, v LAE A TAKA o« — JEX R A 2 7 22 iih 4%
TR VE A S B FOK SRR E R B E B T TR TR Ao T A e S TR
RVFERY IR 75 FEE RS T, KL 7 H A FEEZ F S (methotrexate) fF4E B4
o — S RIG R RS SED, MILLE S B8 (with heavy metal) 4 BHE & IFEH . 7EIX
SRS UL, gt 2 IR IAZ T IR 7 504G 5 1 e 2 ml e Hh % %

[0204]  KIAH (K

[0205] W] LI A SCHER Y 2 ik BRI 27 91 45 A fE— i LU= AR A R IAE U, A
St BA B SR AT Y 22 A fR TS YR 2 IR 2 IR 8 ) R AR I 255 . P
TR R IR BAR T DAL HE— Pl Ek 2 B 5 (5 1 PR 7 s DL SR VT AE IR BE A R4 A\ B AR R A P ik
ZIKRIZA R A . AR, 1T LS R T IR A% L 7 91 8L 5 1% 7 51 A% R A4
Pt AN T3R8 T8 A B0 T SRR I8 G AT 1Y iR 21 48 22 70 i X0 1R B 2 IR 2 A% IR
T il 26 R IB BRI I R b, F b 7 50 B T80k, IR i 9 65 7 91) 508 4 1) R B T %
FEA A E L .

[0206]  FEA KIAFAR ] LORATATEANL (), Ok sl ) » SLRENE 7 Hb gk AT 41 DNA
IR, IF HLRES = AL AT IR T 3Rk o BRI I8 Bl 0 1 O T 20 1R 50 5 | N B8R
i EAN ML AR A M . AT LU Gtk Bk 1A FOPR TR

[0207] 2L AW DL H = Sk, B, 7B Qe Rk Hh sk (entity) /776 RIEA, H &
M7 TG ARG, BN, JFURL QRS TR B /R (minichromosome) B T 44t
o BARTT UL AT T a0k A S HIF B (means) o B3, Bk m] LUZ—FU 8k 5| N 15
T4, BABFER AP I H S 8E TR gt rk— B 2 HIaAk. that, v LUE
FH B P28 R BOTURE B AN BYCBE 2 AN AR slOsURE, HSE IR & A R 5 N5 T 40 MBS IR 2 1) 56
B DNA (total DNA), B R] LI AL BE T~ (transposon) o

[0208] PR ARLIEH & — D EE AR AR L, H AR P IEFELEL. L
LA EREMERR IR IR, R R AR EOR BB Y E AR P R E IR
BREATIE R 5 (prototrophy to auxotrophs) 28,

[0209] 41 B 1L FEME AR T B S K B R B 2 PR R Bl A 2R AT B 1) dal EEEAL, BT
PUAERPUE AR, TR ARG T ESE R PSR AF 2SS EhilE. XTI
TR RETE 32 40 438 (K AR 0 42 ADE2, HIS3, LEU2. LYS2\ MET3. TRP1 il URA3. fH T2 RE B
i AN AL A IE B AR I R FEE AR T amdS ( ZEEHZRES ) « argB ( SRR F L H B E ) |
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bar (5.2 (phosphinothricin) LBEAEFEEE ) shph (& R IREEEE ) wniaD (IHERIE IR
W) (nitrate reductase) .pyrG (FLIEMEZ 1 -5 - iR i 2l ) (orotidine—5"—phosphate
decarboxylase) . sC( Wi B M H L ¥ B B ) FN trpC( AR R AL 25 I MR & B (anthranilate
synthase)) LA ENIRISEN . ik FITE ih 25 J8 40 i b ) 2 46 S8 it 35 5ok th @ 1) amdsS Al
pyrG FERIF K54 7 (Streptomyces hygroscopicus) [ bar JE[H .

[0210] IR E AL 5 A Tofh, I ARV SRS A N1 3= 40 i 2 D8] 21 B30 P 40 i rh ik a7
TR B == .

[0211] 24 T HEE N TE 340 ML R 41, 28 MR T A g 1 22 KK 2 4% EP IR 1) e 41 BOF Tl o
(AR B AR R A RS NS AR e 8 oo th . 8, B0RmT LS 89N T IR
P, FTHe Rl FYE EA RS NG A SR A G G AP R TR E . O T3 I7ERS
T B S I R] REVE, BEG JT/ MAZ L & A 25 AL TR, W1 100 22 10, 000 FRFEXT, 1A
2 400 £ 10, 000 FEIERXT, I HAALLE 800 £ 10, 000 BlHELT, Jo 55 AH M L FE 41 BA & (]
— P DL i [ AL AR . S JU T LAt 5 1 o Al I PR 2 R R e 4 R R A A
Hl)o JLAL, BE UM RT LU ARG s b5 I R 4 o b3 — T3 1, ] LU i 3 E R AR
HARTES BTG F AR R A

[0212] 4T B B, #ifan] LIk — A8 S A A, HATE R Be e 76 T ik 1 1 = 40 e
hEFEHE . B AT LN T B EE IR PR 2 6l (replicator) , HAE4H i
HRFED RS . ARTE Bl S B BUR R 1 AR A SCE SO RERS AT R B A R A N B
HIIAZ IR P51 o

[0213] 4 ] 52 il S At () SE A9 A A0 VEAE R WA B A B2 K SORE pBR322. pUCL9. pACYCL77
A1 pACYC184 152 il A2 5, AL VEAE 25 f AT B 8 b 52 il i) Uk pUBL 10+ pE194. pTA1060 A1
pAM B 1 S il o

[0214]  FI Tk 40 i 5B AR AR S 2 2 BIOK IS A3, ARS1, ARS4, ARSI Al
CEN3 f14H &, Al ARS4 Fl CEN6 414

[0215]  7F 22 AR B B 40 M b A I & H) AR B S ) A% AMAL FIT ANST (Gems et
al., 1991, Gene 98:61-67 ;Cullen et al., 1987, Nucleic Acids Research 15:9163-9175 ;
WO 00/24883) . 41 25 AMAT 2 PR FH A4) A 5 1% 28 IR 1) 0000 B350 1K B 48 AR 4 22 I T WO
00/24883 M) 7515 5¢ o

[0216] W] LUK Z T —AN5 DI 2% 5 IRA0 A1 40 g DA 25 X =4 10 7= A, ik 2 #%
TR 0S KA MR AT 4E 2= - RS R I 2 IR 2 A% ER #5 DU G hnw] T8 4n 1 7 53k
13 g 2D EANE VLK P BA N T8 T2 40 Mo S R4, B T ik B R 7 A1) A T 48 3k
FEMEFRIC R, AR IR SIS AT (selectable agent) /74 N BSR4 ki HE
AL bR IR R Y G5 DU 40 M, 5 B i A3 2R e 41 (R85 45 DL

[0217]  H T &E#: b ot DA prid & 40 Rk 2R 10 7 V6 B AR ST B R N I BN i)
( 0L, B, Sambrook et al., 1989, M. L3C).,

[0218] i 40 fd

[0219]  EEZH7m 40y, HAL S gnbd A MR 27 4 25 0 i TE YE 0 2 IR0 2 - 5 1R, 7k
JiT i T 20 1 40 M A R A A AE Prid 2 IR E AL A B S X R 2 R AR T I
16 A0, TR Z AR AR A R EOAEE SR (chromosomal integrant) EfENATIR
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(1) E S HI G BRI . ARTE 15 40 A5 S ARG M AT AT 1A, L i T R AR
KA G T 5 SR AN ML ANAE R o 1 T2 40 B AR e K AR R B ACHSE T 4 6 22 IR 1 2 PRLF B
AU o
[0220] i =40 B m] DU 540 Mot 2B 400, 90 s JEURZ A2 40, B SR 4 i i e 4 » 46, Bk AR
Yo
[0221] 4B 1 = AT DA AT AR 4 25 G SH P 40 1 B0 22 E B PR 40 1R o =2 1 I 2k 4t B0 i HL
AR T ZE AT B i BEEK B R B R R A EK B e I Ek B e FLAT R FLER R R B
J& b ZE AT B B B AT R B . 2 LGB M 40 B B S (AN R T KA B AR R
B P TTIREE S AT B8 VIS W B A B R B Ve B R L 23 R IR 8 BUR
JERENE
[0222] 4R f = 40 Mo w] DUR AT 27 fAT 5 JB 4 M . 1A BH 0 St b A ) 2 FA i
0 A0 5 RS B T 8 TR 2 AT B A D 2R SR A1 R 2 FRT B TR 2 PR T 5 5 PR
AT B 5% 45 2 AT AT (R 2 PR R N 2 A R AR % 2E AT B AR R AT L B
AT B S ZE AT R B IR D7 ZF AT B R B 2 AT B 95 2 < 2 A B A
[0223]  FEARIE I 7 11, 40 B 1 5 40 2 A v K 28 AT B L IR 42 2 AT 1 b A 28 FRA 1
W AT 107 27 SR TR EhOAS B SR AT B A M. A SE DR 1) 77 1T, 4 TR 0 A AR K 2 AT
WA, 5 — AN SEORIE R 77 1, 40 B TE 240 i A2 v 57 IR AT B4l . 725 — A~ s ikik
1) 75 T > 200 B 1 = 20 2 A 2R SR i 40 o 7E 7 — AN SE DRI I 7 T, 40 B T 40 2 A
AT B 40
[0224] 4R 15 = 40 Wil w] DL A (T BESK B JB 4 o £ A B 0 St mh A B RE K 1 e 48
H AR AE AN FR 1L B Bk B BRI BR AT 3L 55 B K B P B K B 5
[0225]  {EARIEI 7 1, 40 15 3= 40 B2 0L S BE K B 4 o 78 55— AL I 5 T, 4 B e =
0 2 MR IR BEER R A Mo A5 55— MR IE I 77 1, 40 T 1 40 MR FL s R A . A —
ANUIE R 7 10D 5 40 B 1 = 40 A - B R R R0 A 40
[0226] 4 1R i = 40 i3 m DA AT ol B 2 T SR 41 e Eﬂi?ﬁ@%ﬁﬁi’ﬁ@qﬂﬁﬂﬂﬁﬁ%ﬁ%iﬁ%
MO FREA R T A R W B B R R LB R o K R AR T R BRI
[0227]  FEYLLER) J7 1, %lﬁi%ﬂ@m?#’é&%i%ﬂ@ 185 — ML J7 T, 4 e 1
F 40 2 by R WA M. 7R MR R T T, A B e 4 R RIS RS 4. TR
Ty MU 7 T, 40 B e A0 M K (U RE R A . A 5 — ML D T, 40 s T 340
7E/£$%%u?é%fﬂﬁu¥@
[0228]  WIIE Ik 40T 5 vESE IR DNA 5| N ZF 0 11 8 40 . <5 dnd o I A Ak AL (200,
511, Chang and Cohen, 1979, Molecular General Genetics 168:111-115), i ik {# FH 857
A4 (W, 4, Young and Spizizen, 1961, Journal of Bacteriology 81:823-829
g Dubnau and Davidoff-Abelson, 1971, Journal of Molecular Biology 56:209-221),
oo H 2 fL (2 W, ) Wi, Shigekawa and Dower, 1988, Biotechniques 6:742-751)
Bl A (7(‘% y_' 5 411, Koehler and Thorne, 1987, Journal of Bacteriology
169:5771-5278) . iU 7RSSR DNA 51N K W 1 40 e <490 3 T R AR A
e (0, %, Hanahan 1983, J. Mol. Biol. 166:557-580) & jagxi% FAL (S W, 4,
Dower et al., 1988, Nucleic Acids Res. 16:6127-6145) , m[JB U0 F J7 V5230 DNA 5]
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N5 TR A0 T A i e s AR AR A R e 2 L (23 L, 4040, Gong et al., 2004, Folia
Microbiol. (Praha)49:399-405) i i #& & (Z M., # U, Mazodier et al., 1989, J.
Bacteriol. 171:3583-3585) , il id # 3 (£ WL, Bl U1, Burke et al., 2001, Proc. Natl.
Acad. Sci. USA 98:6289-6294) . Wi id 1 F 7772 SEHLRE DNA 5| AR 5 M 7 Jeg 4 i =491 o
Wik L (0L, B, Choi et al., 2006, J. Microbiol. Methods 64:391-397) Bl
HRE (S0, i, Pinedo and Smets, 2005, Appl. Environ. Microbiol. 71:51-57) » HJ
TR J7 VR SE DR DNA 51 ONBEEK B JE 4 i ) an il o R ARz A (2, BN, Perry
and Kuramitsu, 1981, Infect. Immun. 32:1295-1297) , i iof J5 4= Fu K 46 (2 WL, 41 41,
Catt and Jollick, 1991, Microbios. 68:189-2070), i iT A1 2¥ L ( 2 W, f] &0, Buckley
et al., 1999, Appl. Environ. Microbiol. 65:3800-3804) &k i# 1t 3% & (& W, # u,
Clewell, 1981, Microbiol. Rev. 45:409-436) . 4RI, A LA# AT DNA 51\ T =40 H )
STV

[0220] g F- 40 M3 W] LA EAZ AR L, 49 Gl L3040 « B2 HR R ) e v A

[0230]  FEPLIERI 71, 16 F 40 M2 B 40 M. “ B HAEARCHFELL T 7 #E
'] (Ascomycota)fH T~ [ ] (Basidiomycota) . 7% B [ ] (Chytridiomycota) A3 & B ]
(Zygomycota) (U1H Hawksworth et al., In, Ainsworth and Bisby’s Dictionary of The
Fungi, 8th edition, 1995, CAB International, University Press, Cambridge, UK 1€ X )
LLEBRE ] (Oomycota) ( Ul Hawksworth et al., 1995, UL b, 171 5O ATSI A ), FITE A
225y 34907 H B (mitosporic fungi) (Hawksworth et al., 1995, WL ).

[0231]  7F 52 A0 & 1 77 1, 2w fE 3 40 M R e BR A . P BET R AR AR SO EE
¥ % (ascosporogenous yeast) ( i i 4 H (Endomycetales)). 7= 21 T B#
£} (basidiosporogenous yeast) fl J& T 2 41 B 28 (Fungi Imperfecti) ( Zf 1 4
(Blastomycetes)) HIEERE. HHTEERE 73 270 AR K AT BERCR , BhAS & B 5 5 W e RE e R
1 Biology and Activities of Yeast(Skinner, F. A., Passmore, S. M. , and Davenport, R.
R., eds, Soc. App. Bacteriol. Symposium Series No. 9, 1980) H ik,

[0232] 75§ ANARIE I 77 1, B BEE E 40 M 2 BR B & DU I BEJE (Hansenula) | b & 4k
P BEIE  HE AR B BEE T B R B E R A

[0233] R LIE I 77 1, 1 BETE 3 40 2 5 /R B BRI B OBE AL % BE L TE S 7 [ B
SO R BE | Ve MO BRSO T BEAR M . 5 53 A e UE R 77 18, 1 BEAE 3 40 e TR v & 4t
fEElE (Kluyveromyces lactis) 4. 7E 573 Zb e UE 6 75 T, 1 BRAE 3= 40 B 2 A HE Vv E &
(Yarrowia lipolytica) ZHfig.

[0234]  {E 534N SEARIER 7 1D, ER A E M2 R LA . “ 2 RE W Ui R
(Eumycota) FHEIEE [ T[] (41 Hawksworth et al., 1995, W E3C, BrE X)) WIFTA 220k
o REFWEE FRIEAET HEZ M (chitin) VA4 HZEME SE BB (chitosan) |
H 8RNI S S 2 B B e 22 ARRE o TE I B 22 (R T TR AR, TR A R AR 2
TR AH B, T RE TR I BRI 8 7 A T A M AR 1) 2FE AETE (budding)
AT , TR 73 AR W] LA R

[0235] 75 L 22 B0 %) 77 I, 22 0K B o fE o Al e e A T AR 4 g ith 4 8 L B 2
® 4 J8 (Bjerkandera) . L4 B J& (Ceriporiopsis). Y < J& (Coprinus) . & W &
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(Coriolus) FEEKE J& . Filibasidium. #tf )& J& i )8 . 3L )8 (Magnaporthe) . B
JB e B R IR E R (Neocal limastix) kB I H H )8 . 5 R FEHRE
(Phanerochaete) 5§ JK i J& (Phlebia) \J& H %2 B J& (Piromyces) .l H-J& (Pleurotus) .
HEwWE ETHBE B TREERE LM E. S MEE (Tolypocladium) \ 12 B J&
(Trametes) BYAEE E 41 .

[0236]  FEAALIEI 7 1, 200K BB T 1= 40 Mo v i th 2 VR ih 2 L R iha L H A a2 A L
e R BCK B M. 755 — AR 7 i, 2200 F0R 18 3= 40 M2 A R il Al
AR B P R A K T A R AR R AR R AR A S AR A ORI R R 2
B3 SRR SIIREE 4= N SN RERT SR Bal s & (08 SO TNEER:: SR ST0E PR 4ok Sit)
B B ARG M. 7E S AN AR U7 T, 22 MR BB T 3 AN B 2 R R E IR (Bjerkandera
adusta) . T #, i B (Ceriporiopsis aneirina). T fl M B, Ceriporiopsis caregiea.

Ceriporiopsis gilvescens. Ceriporiopsis pannocinta. Ceriporiopsis rivulosa.
Ceriporiopsis subrufa. I E (Ceriporiopsis subvermispora) K i V<P 6545 55
(Coriolus. hirsutus) 50 T B FPORBE TG B WA 75 LR T
LEE R VRS SIKE (Phlebia radiata) JJTME (Pleurotus eryngii) .t
R K ERE (Trametes villosa)  Z¥tO 2 # (Trametes versicolor) MG IR AREE .
JRTAREE KBRS | BL IR S sl (0 R 45 40 i

[0237]  mJ DICRE B 40 M 8 1k P B S AR T R TR B D AR o R A A 4 i e R S 1 O VR
CAAC B A5 77 A . T3 A0 th %5 8 F1OK 25 J@ 18 3= 40 i 195 0 7 2 AE EP 238023
F Yelton et al., 1984, Proceedings of the National Academy of Sciences USA
81:1470-1474 ik . Al THALHRALRE WA G574 H Malardier et al., 1989, Gene
78:147-156 FI WO 96/00787 k. W] LAAE AT ot T SCRR A I& (1 77 VA B AL 8% B :Becker
and Guarente, In Abelson, J.N.and Simon, M. I.,editors,Guide to Yeast Genetics
and Molecular Biology, Methods in Enzymology, Volume 194, pp 182-187, Academic
Press, Inc.,New York ;Ito et al., 1983, Journal of Bacteriology 153:163 ;fl Hinnen
et al., 1978, Proceedings of the National Academy of Sciences USA 75:1920,

[0238] =TTV

[0230] AN IR e FH T 7 A2 LA 19 i 2T 4 35 43 A RS 1 1) 22 IR O v, JLA S -« (a)
FEA 70 T 774 2 BRI 240N 55 7R 40 Y, v ad 40 i DAL B AR RUJE sCBe % 7 A2 ik 22 ik < Al
(b) [BI Tk 2 k. DRI TR 4 i & AR5 B 40 i, SO0t 2 L IGRE, JF Ham i & I
A% RutC30,

[0240] A IRV e F T 7 A2 LA 1S SR 2T 4E 35 53 A RS 1 1 22 IR O 2, JLA S -« (a)
A i T B TR 2 R4 T B R E A E E 4 ;A (b) [l irid £ k.

[0241] A IR e F T 7 A2 LA 1S SR 2T 4 35 73 A ARG 1 1 22 IR O 2, JLA S -« (a)
FEA T 17 TR 2 IR RIS N 55 780 4 i, JErb ik i E 4 0 & R H IR R4,
FLAE SEQ 1D NO:1 KRG IR Gabd 41 b BAT 20— A58, Forh ik SEARML H IR P-4 4
i SEQ ID NO:2 KR IR R 2 ik, AT (b) (B ik 2 k. fEARILERJ7 1, SEQ 1D
NO: 2 [ AL K2 SEQ TD NO:2 FIZ IR 20 & 249,

[0242]  {EJTIR A= J7 A, A AU BN B T VAR & 17 A ik 2 IR g IR i 7R 2k
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IR, i, A] DU AR Sl R R R TR ARV R AN/ B B Tk 22 R 24 T 2k
AT BRI F7, RS 5 =8 Bl T A GE T 1)/ LB sl R S e i (R FEE4E L 7r fib ek 2y
Ul [ A B ) KRG IR A8 ARSI ORI VAR A IS S FR B R B AT 85 %, P
W E TR IR AL BRI R EIRAUTCHL L o Bl K35 7R 2 AR 0% AR b 3 Y 7 A5 BT DUAR A
AT (9, 7658 B SR R Rl PO i) B 3P ) o 1SR 2 IR BIE FR R 7R
SErp, NIRRT IR B IR 25 h B RIGZ Z K. WSR2 AN b BB g2k b, FERe 0% A 41 i
2 (ysate) [FIC

[0243] s FHACSCHEIR 18 7 Rk ) BAT B s 41 4 22 A0 f s e 2 1K

[0244] W] DU AR S5 CL AN ) 7 VR RS BT A3 22 ik 44, W] DUIR I 7 v N R 85 7%
SEP R I, BTl T A AR AN PR T B0 ik g PR S T A R BTTE

[0245] W] LLIE I 2 Al A L AN 1) 07 ¥R 440 B ik 2 IR DOSR IS 2R AR B4t 2 ik, frik o7
FEFEEAR T EN (B, B8 FA8 8 EF TR ENT B AR A /NHER ) Ik 7iE ()
i, i) 26 24 (preparative) S8 HLZE £ ) ZE /R WS AR AL (491 1, i R B TYE ) « SDS-PAGE &,
PEEL (2 W, ) 1, Protein Purification, J. —C. Janson and Lars Ryden, editors, VCH
Publishers, New York, 1989) .

[0246]  EFYEZ7p R A

[0247]  {EAK IR TT A, 4R E R L2 LN I T KA E B T4
BRI TR A 6 26 0 B3OKE A 4T 4 2 0 T O AR L H S b L - FUBE AT A0 B, AT
FEW, s Frdds eI YRR e BT LU B A, B, ST YER
s 22 B3 A0, A9 T, N ) SR R I 2T 4 B K A AR K 3RS (glucohydrolase) |
B — HIBE N, 40 R S0 s B RO R R RO B A I AL G o AT YRR O iR B R BAAE
e PR pH YO Y EATE R, B KR 4E 2R

[0248]  £] 4 25 73 fiff £ 11 W] Lot L B B R R U Y, LT DU RN REAE 7 AR AT Yk 3R 4y
i Bl R AR ) SR AT, BN R AR oy s A A AL, i Bk AR Y4 R JE TR R R - 2
BHREE. PR EE ERER. BB R E AR S 2E )R HIiRERE.
3k il J& (Cephalosporium) . #1: T fil J& (Scytalidium) .75 % B s th % & (2 W, ) 4o,
EP 458162) , il 42 tHIE B T A BB E ™ AR B LT 4E = R iR O e e B s (4
KM REALTIF (Scytalidium thermophilum), Z WL Un, € [E L& ) No. 4, 435, 307) . ZK
T A R R B 2 B B2 LB (Meripilus giganteus) . LR K R E
J& W A (Acremonium sp. )  Hk A T 1 2F (Acremonium persicinum) . £ T # A% T 25

(Acremonium acremonium). Acremonium brachypenium. Acremonium dichromosporum.

Acremonium obclavatum. Acremonium pinkertoniae. 4I. K #f T 8 & (Acremonium
roseogriseum)  Acremonium incoloratum Fll Acremonium furatum ;{UiEK B 575 e
DSM 1800 R DSM 2672 MEHE 2275 CBS 117. 65 L fflJ& # Bl (Cephalosporium sp.)
RYM—202. 45 10 #6025 J& B i CBS  478. 94 B W 71 2% )& Wi A CBS  265. 95 Bk (5 T U 2% CBS
169. 65 A BIARA T 3 AHU 9519 Sk ffdJ& 1/ Ff CBS  535. 71, Acremonium brachypenium
CBS 866. 73, Acremonium dichromosporum CBS 683.73. Acremonium obclavatum CBS
311. 74, Acremonium pinkertoniae CBS 157. 70 ZLK A% THifflEF CBS 134.56. Acremonium
incoloratum CBS 146.62 f1Acremonium furatum CBS 299. 70H. £T 4k 25 4 fift o (i n] BLER
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RFAARERE (Rl R B IOREMER T ARE ) R ZF Ut )8 (alkalophilic
Bacillus) ( 220, 541, 35 B %] No. 3, 844, 890 F1 EP 458162) FHEE&E W& ( Z L, 14 l1,
EP 458162) o 1 A] LA FH 1 4k 32 70 i o B AL P AS U sl B 3 0 TR I R AR AR

[0249]  RERIAIE W4T 4E 25 /0 iR BRI A2 B Bk P PEAT 4 35 o I L 4T o R0 S 451 42 EP
495, 257 EP 531, 372.W0 96/11262.W0 96,/29397.W0 98/08940 ik 4 4k &l H'&
SR AT YE L ARAR, B IAE WO 94/07998. EP 531, 315, 3 [H % A No. 4, 435, 307 3 [H &4
No. 5, 457, 046 £ [E LH| No. 5, 648, 263 [H LH| No. 5, 686, 593, F [H LF| No. 5, 691, 178,
% H & F No. 5,763,254, £ EH & F) No. 5,776,757, WO 89/09259, WO 95/24471. WO
98/12307 F1 PCT/DK98/00299 Hh ik [y FE 4t ,

[0250]  m] DL Ad# H A 40 30 O 40 1 5 3% (= L, ) 40, Bennett, J. W. and LaSure, L.
(eds. ), More Gene Manipulations in Fungi, Academic Press, CA, 1991), it fEEH &1
(B Y A IR A AL B K38 IR IR 3 R e IR ) R K ™ AR AR R B I 7 v AT
[METHEZR MR ER o A 18 IS IR 2L RE % I\ RS b B i SR AF BT LURR B A A (R 4L el & (151
U, 655 B A B 2R L K H S ) o @A TR ALY R & A RS
PRI FIEL 2 46 AT Y L0y (220, 464, Bailey, J. E., and 0O1lis, D.F.,Biochemical
Fngineering Fundamentals, McGraw—Hill Book Company, NY, 1986) .

[0251]  BTik W RT LA U 41 4 25 7 ik 2 1 I AR 3K 8070 B8 IR A 40 iR 1% 95 07 v BRIt
] LA e T T At Ry A 56 A0 3 ) 35 R 55 v R i 2R T8 B 20 8 P AT 4 25 0 it 2 (1 e
TR T R E A N AT IR RS 7%, BOAE S50 28 Bl TV R IR E o 1K) /N LA Bl R
BiREE (BFRIES AR HEBE S R B )

[0252]  A] DATE L WA SRR I H L7 1% IR Bl o 2k v Rl aiAb Tl o Bk 77327 A
(RIS AT Y 22 iR 1 o

[0253]  £F 4 35 43 i B 1 P RE K AR BROK MR AL 4T 4 52 (OMO), FH ik D IR B IR &9
(kG BE . AT LLE i 9% 30 K5 S (vibration viscosimeter) (5] 1, MIVI 3000 3k H
Sofraser, France) >R 52 T 7= A= RS BE b BRI BRAIR o 2T 4 32 R 14k 1000 5 42 B 41 A 22 Bk P
AT (CEVU) SR &, T A ) 7 T8 e I B o PRI FR IR 4T 4 22 (OMO) WAL FE IR BE ) 2R
HEAZAE A PR BTSN . FTIR I AE IS & 41 4 22 70 fift 2 R A F03RL 5 FH pH
T 4T« T Celluclast™(Novozymes A/S, Bagsvaerd, Denmark) , ¥R 7€ 40°CHE 0. 1M
IR ER pH 9. 0 2Py P dEAT 30 7380, 4 CMC VRN (33. 3g/L LA 4E 2 Hercules
7 LFD) A1 K # 3. 3-4. 2CEVU/ml F B IR B AH X T 2 JF 10 B8 b E ) 2 CELLUZYME™
Standard 17-1194 ( )\ Novozymes A/S, Bagsvaerd, Denmark 3813 ) k18 CEVU 3514 .

[0254]  JE A FH T Ak B £F 4k 32 53 it 4 0 149 S48 60, 5, 491 1 CELLUCLAST™ ( 7] LA
M Novozymes A/S 3k 18 ) A1 NOVOZYM™ 188 ( 7] DL M Novozymes A/S 3k 12 ), 1] LLA#
A e il b e 8 3R 19 1 A & 4F 4 35 Mg 1 ) 5 4 £ FE CELLUZYME™, CEREFLO™ Al
ULTRAFLO™ (Novozymes A/S), LAMINEX™ F1 SPEZYME™CP (Genencor Int.), A ROHAMENT™
7069W (ROhm GmbH) o 4 £1 4 2= il LA 2 i N, Frds A 240 A2 [ R K29 0. 001 % 22 K4
5. 0% E &, ALK KL 0. 025% 2 K2 4. 0% 5, IF H U AR K2 0. 005%
FERA 2. 0% Ei,

30



CN 104404106 A OB B 28/53 i

[0255] g1 b JTiR, A BH 5 2 A AT R B 41 4 2= 43 fift o 1 B s 4T R 2= 40 iR I s T LA
B, B, 2EA E (essentially) NS H B YER 3R Iy o BTl B — Rl
Al D ALy, B, 30 v B 2 A — 180 (9 DNA JR 40, 4k 1 458 Pirids DNA J 41) Ak 41 i
I HAEE Erh RIERF=AER S (0, B, W0 91/17243 FIWO 91/17244) o B pl sy 41 4
TR A H S 2B A FEASER T8 JP-07203960-A F1T W0-9206209 71 /3 R ARLL , JiT
W AE B YR (B T8 32 YR ), (R FE— 285 T 1 3t mT LU (R 1E
T OB 16 A2 FEA B ) o BRI ET 4k 22 40 i 85 2 10 W] DLIE G M R I 35 R VR AL i i
EP S E-

[0256] 75 S5 A< & BH 1) 77 2 R IR B8 8 o0 1 4 32 20 i i 1 ) SE A FR (H AN R T 1)
SN  £T A BHOK AR R R KRR B — AR IS

[0257] ORI “ WD) SERERE " fEA S e AW AY -1, 4-(1, 351, 4) - B -D— #i Mk 4- i
B0 K 2 8 (endo—1, 4— B -D—glucan 4-glucanohydrolase) (E. C.No. 3. 2. 1.4), H. /E 1L
FURAGRATEY (FIURREAEZIROETHER) AR JEEGH B-1,3
HEREWMAY) B-D- M B UR A ERE D B-L, A AL E T AR ED
MoEb 1, 4-B-D- B BEM K E. miAR R B &, 4R Ghose, 1987, Pure and Appl.
Chem. 59:257-268 [{] 77745, AT IR R ILET 4 (OMC) KA 2 PR 17 4 S 0 T 12k o

[0258] AN -1, 4— B —D— %] S B B A0 FE £T 2 8k 7K S i R i B K A B Y Ao AR BHOTI
=, RY¥E Himmel et al., 1986, J. Biol. Chem. 261:12948-12955 Hbih i) 75 2=k il 52 4 V) 461 58
Bl e

[0250] R “LT Y BE K M7 A8 A SC0E A 1, 4- B -D- A 2R BE 4 4E — 8% K i
(E.C.3.2.1.90), HoAEAL LT 4 = AT 4 Sl slA-AT 35 B -1, 4- MM A R A0 T
1, 4= B -D-BE T BRI /K AR, MRE I 38 T B F s S o R JSC4T A — il o B AS R BH T 55 AR P Lever
et al., 1972, Anal.Biochem. 47:273-279 1 van Tilbeurgh et al., 1982, FEBS Letters
149:152-156 ;van Tilbeurgh and Claeyssens, 1985, FEBS Letters 187:283-288 Hih
TIERI 2 T4 R KRR T . TEARR B AT Lever et al. J7iZaiiPAl T KRS F
Y WK AR, [FIN8 H van Tilbeurgh et al. 5 V2SR & X T 98 6 WERT AWK T 4
BHIK SR T

[0260]  ATE“HIBHK MR AEA S E XN 1, 4- B -D- ] FE MR /KfRRE (B. C. 3. 2. 1.74),
HAEAL 1, 4- B -D- I ZBED 1, 4- 8 (0- WEFEEE ) HOUZKMRE, AT 25 R 1% 2 1) A 25 0 B AL
[0261]  ARE“ B - FIBE RS fEACw O B -D- B SRR RE (B. C. 3. 2. 1.21), H
fEA R AR I e B —D— M 2B R IR I KR, FF BRI B -D- M2 P . BRI &, IR
Venturi et al., 2002, J.Basic Microbiol.42:55-66 ik RIZEA T k& B — %l i
W PE B R AN A ST TR AN R A5 o F L BRI B — T B B M SOAAE 50°C
pH 5, A 100mM F7AEER4H . 0. 01 % Tween—20 HI/E A BRI 4mM 5 A FE 25 0E — B —D— bk 4 2
BEEFERE P77 1. 0 BB SR XA T 251

[0262]  J LEF4EE Ak

[0263] A W 77 & W] H 15 21 4 M 6N TRk vE 2 A B, 41, Ak 2 i
FR KL B S BEZ A1, RefE N ET 4 22 7 A2 1 58 28 3 FH A & F AL 2% 5 (commodity and
specialty chemical) ELFEARBE. A H. LR H =R LA LR (W, Frixmg ) .
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L3-TN B, T . Hm. o B, £ 2 E KBS (polyhydroxyalkanoate)
oo, N - Kh B B (cis, cis—muconic acid) (Lynd, L. R., Wyman, C. E. , and
Gerngross, T. U., 1999, Biocommodity Engineering, Biotechnol.Prog., 15:777-793 ;

Philippidis, G.P., 1996, Cellulose bioconversion technology, in Handbook on
Bioethanol:Production and Utilization, Wyman, C.E., ed., Taylor&Francis, Washing
ton, DC, 179-212 ; K1 Ryu, D.D. Y., and Mandels, M., 1980, Cellulases:biosynthesis and
applications, Enz. Microb. Technol. , 2:91-102) o ¥&1F i3 7] 7= A2 1 35 AL AS PR T AT i
s & B ML . AEAEMIN TSGR B & & AR R KRRV B e AL R TRAT
A A B TR L

[0264]  F2 BEAS K B T3k 75 VA T I 21 4 3R b 0 77 V5 o AR SRR R N D 4 3
T o AT RUASE FHBEE b 42 HE AR B SR R AR AT AT 8 A4 50N 04 St A e I i 7 7%
[0265]  IX i 15z #% m] DLAL K 18] 8K 96 4 [ 4% (batch-stirred reactor) . i A # € [
%S P B 2 N 2% (continuous flow stirred reactor with ultrafiltration). i
9 35 JE WAL 20 e V2% (continuous plug—flow column reactor) (Gusakov, A. V., and
Sinitsyn, A.P., 1985, Kinetics of the enzymatic hydrolysis of cellulose:1.A
mathematical model for a batch reactor process, Enz.Microb. Technol. 7:346-352) .
e % N #% (attrition reactor) (Ryu,S.K.,and Lee, J. M., 1983, Bioconversion of
waste cellulose by using an attrition bioreactor, Biotechnol. Bioeng. 25:53-65)
st A R g R R TR IR A I NV 25 (Gusakov, A. V., Sinitsyn, A. P., Davydkin, I.
Y., Davydkin, V. Y., Protas, 0. V., 1996, Enhancement of enzymatic cellulose
hydrolysis using a novel type of bioreactor with intensive stirring induced by
electromagnetic field, Appl. Biochem. Biotechnol. 56:141-153)

[0266] i HHL 75 V2 AL AEAH AN B 1B Ak« A 43 0l K A R0 i 8 (SHIF) « [R] I 8 A4 0 e 9%
(SSF) \ [N ALANSL 2 % (SSCF) R-G /KA (HHF) FUE B A AL (DMO) .

[0267]  SHF A A 73 JF () Ak B 20 B8, & 5% K 25 4k 52 Bl oK A i 26 8, 3L )5 4% 40 7%
Wi R % L & WE. AE SSE o, M T 4 2% 00 I K AR RN R 2 B R B R & B A R AE —
& ¥ th (Philippidis, G.P.,1996,Cellulose bioconversion technology, in
Handbook on Bioethanol:Production and Utilization, Wyman, C.E., ed., Taylor
&Francis, Washington, DC, 179-212) » SSCF 44 % £ Fh ## 1 4L % ®% (Sheehan, J., and
Himmel, M., 1999, Enzymes, energy and the environment:A strategic perspective
on the U.S.Department of Energy’ s research and development activities for
bioethanol, Biotechnol. Prog. 15:817-827) ., HHF 44 & ¥ /> 43 JF W 25 B8, H.7E AH [A |19
SR s T, AH A AR AS [B] (R38BT 1R AT, B vy i Wl A, S A 0 R I TR R BR 8 T 52 (1K1K
I N SSFo DMC 4 & = A3 (T Yk sl AT YR 2K R % ) a1 b
® o (Lynd, L.R.,Weimer, P. J.,van Zyl,W.H.,and Pretorius,I.S., 2002, Microbial
cellulose utilization:Fundamentals and biotechnology,Microbiol.Mol.Biol.
Reviews 66:506-577) o

[0268] i el R TR TR AT R T A BT AT R HE R B P IR T 1 o R DT 1A
ABANPR T 37 AR e P D I % 03 3, T R = O B 55 s (A9 2, ] oy A e T e
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SBEH M FRE L, 3- Tl D AR S ) A HUR (B, Z0R . EEiR . © 1R 3L
SR R AT R R 2, 5— i —D— HTAH IR IR« & W 2= IR 0 — IR B 1 TR PR R L T —
MR\ 3— AR TN TR ACHEIR « FLIR SRR TA IR IR TR S IR I IR AR IR ) s S (4l
AR ) 22k (B, R 2R AR H &R IR 22 RN 2IR ) =<k (B,
e 2T () AR (COy) M—%Abhx (CO)) o KM T3 A FEAE W] v B Tolk. (451
A, PR 4590 (wine) ) <FLih oMb (A4, il i ) « B A5 TNV R B Tl AP A A 1
KW T o

[0260] AT HEBRET Y25 7 Al R0 M 11 22 KT LU 547 sAN &5 40 i (KR A e o X B
AL BRAEAL B 26 01 3o BE DR AT Y 22 73 1A B 11 n] LU 80 18 o3 il 2640 il 5K 61
W 2o R A H Y, B, 2R 61 B O R RO B S I AL

[0270]  Fr ik ¥ 5 nl LA IR B A I AR AT 4 . EDRLE (9 5 1, BTk 4 e . T
ZHMAE T BEEH AW AR WY . A8 AL {77, i B R
AREEE. 5 — A AL R Ty i, Prif e e Tl 85— A SEARIE I U5 1, Pk i e
LMo AE T — AN AL 5 T, Bk o H e AE Sy — A AL 0 U5 T, B i o
BE, 65— A EARER T, BTk =2 1,3~ N 8. €5 — A FARIE N 7, ik
e A0, A 5 — A AL I U5 T, ik e R AR B EE. 2 WL, Bl A, Gong, C. S., Cao, N.

J.,Du, J.,and Tsao,G.T., 1999, Ethanol production from renewable resources, in

Advances in Biochemical Engineering/Biotechnology, Scheper, T., ed., Springer—Ver
lag Berlin Heidelberg, Germany, 65:207-241 ;Silveira, M. M., and Jonas, R., 2002, The
biotechnological production of sorbitol, Appl.Microbiol.Biotechnol. 59:400-408 ;
Nigam, P. , and Singh, D., 1995, Processes for fermentative production of xylitol —a
sugar substitute,Process Biochemistry 30(2):117-124 ;Ezeji, T.C., Qureshi, N. and
Blaschek, H. P., 2003, Production of acetone, butanol and ethanol by Clostridium
beijerinckii BAlOland in situ recovery by gas stripping, World Journal of
Microbiology and Biotechnology 19(6) :595-603,

[0271] 53— MMRIERITT 1, ik ot AR o 455 — A BRI 7 i, Frid iR &
W2 o AE 75— BEARIER I I, BTk A DL S B R o A5 55— SRR 77 1, prid A LR A
O a5 — M EEANER T, Frid AL R DR IR . 765 — AN RI 7, Jridf
PR AT ERIR o AE 55— SRR TT T, Prid A HLIR 2 2, 5 i -D- #ifiiR. £ — 1%
PIE R T7 1, TR A AR & TR . 765 — A AR R 7 1, Ik AL & AR K. £
— AL, IR A VLR R R (E S — D SEARIE BT I, TR A LR 2 TR
Mo 65— SRR T, Jrk A VLR & MR IR . 8 ) — D AR R 77 1, Tk A AL
MR R A —MEIERITIIE, TR PR E 3- FMENR. /£n— M EIER75m,
TR A VLIRS AR . AE 55— FEARERI 71, TR AR ST IR . 55— DAL 77
I, AR AL SRR o 55— DS T7 T, Frid A dLE e N 1R . £ — DAL
77 I, TR B HLR A TR o (E 55— AR 77 1, ik AR AN IR » E 55—k
(77 T, iR B LR S BRI R « A5 55— AL R 7 i, Frid A LR e ARBERR . 20, a0,
Chen, R.,and Lee, Y. Y., 1997, Membrane-mediated extractive fermentation for lactic

acid production from cellulosic biomass, Appl. Biochem. Biotechnol. 63-65:435-448,
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[0272] 75 53— MALIE R T7 1, FriRk Py i il Nz AR 2 ARTE “B7 W& & A — 4
BE AR BT, A8 — A AR R 7, FriA B 2 . 220, 9140, Qureshi and
Blaschek, 2003, W. I3,

[0273] 755 — DLE R 7 1, Brid ¥y it 2 251K 76— DAL 77 m, ik A
MU 2 KA R 765 — DN EIE R i, rid 8 22 K. 765 — DI m
Ji L, iR @ R e AR 725 — DAL 7w, rid s RSB R. €5 —
AR 7 1, iR & B IR A2 2 AR AE o — S AR 1 5 1, T B = SR IR A2 I8 &
l&. 2 W, %, Richard, A. , and Margaritis, A., 2004, Empirical modeling of batch

fermentation kinetics for poly(glutamic acid)production and other microbial

biopolymers, Biotechnology and Bioengineering 87(4) :501-515,

[0274] 15 55 —RE B T7 1, BTk W o se <fke A8 55— A AL E Y J7 [, Pk AU
se M t. 65— A ARG R J7 m, Jrid k& Hye A5 — AL 75 1, ik Ak
7 €O FE 75— AN SEARE K J7 W, BT A2 C0. 2 L, 141, Kataoka, N., A. Miya, and
K. Kiriyama, 1997, Studies on hydrogen production by continuous culture system
of hydrogen-producing anaerobic bacteria, Water Science and Technology
36 (6-7) :41-47 ;#1Gunaseelan V.N. in Biomass and Bioenergy, Vol. 13(1-2), pp. 83-114
, 1997, Anaerobic digestion of biomass for methane production:A review,

[0275]  MEFYE SR A Bl & 5 B DU 2D IR IX YA P BRI PR P B /K ff
MEAIEI . R SORBI SR T A2 SR T 12 A8 N AZ R R 2 W] R 2R AL T VAR T 7
AL EY I B SR .

[0276]  FRALIHE. 75 PUAL BB PR A0 SR, InFAET Y Zb4 e LABCR A o = IR S5 44, vt
Ko Y32, IF HALET e 2 o I HEL ET YR 3 0 il o P28V EREEAT I, BAE SRR
HHEAT I, I eIl ny e B RRAS DAL DUOINIEE S R o R A R0 5 R KT, 481 G R AT SO,
BB, ) IS AL R . TIAL TR BRIV B e Sk BRI A B I 1 . SE RIS AT YE R A
JFHHAT K GRVTIRIE (steam explosion) FALFE (W26 [ LA H1i No. 20020164730) .
[0277]  Hidk. EAFRAHEAL T BE/K AR A SR D, 3 WA ST 1) Bl Vs 0 2 0 P4k B2 1 64
DI T Y R 0 AL g R R/ s L e B BALE ' 7E 32 35 10 pHORJE AR & 4 T, 75
Db 22 2N SO A5 BUR B RE TP AT o BEAPIRAT LARREE 2 22 200 /NI AT LAFERZ) 30C 2 K
29 65°C, JLHIBAERZ) 50°C IR, FIRZ 4 2 K24 5 1 pH, R AR AE K pH 4. 5 BEATRE
o N T AR R REREGS AU I A A0, KA AE B — AR AE T EAT .

[0278]  REE. (ERFEEDERA, B AE A TR BRI R A 20 BRI 45 T T 4 250 R L RS T3 1
I R B E O W R R B R LI o R W] 5 B /K AR AEAR R 2548, RIFEAE 3245 1) pH.
W EERR & 4 T RN REAT o AR A LA [R) B 2548 0 [R) I EA T I, 208 R 2 5 V2R
A IR R R R B B8 SSF

[0279]  FESEHEA K BN, ATAT & 08 B 21 4 3R R sl s R ] LURT T kBT o ik )
TR T B R YR B, R, B TR R SR AT ) R e 4, R TR T
TR IEFE, WA N T 2RI o 38 1A B B 7 12 SR 00 B 2 49 B 456 35 A T 4 = O
BE, 1 AR M BB R R Y s BORTE H 2N TR £F4E 2= M B 4> 8% DP1-3, HRefs &
PR AE A s JF B S ] DUl B s n 2 i W a5 e kA fit
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[0280]  RiH “ RIMEREFRAL” N FAR MR AE IS N R R AE M 2 A s R 2k, 9, B Ak Ak B
PR R FR AL, AR [RI BEAL R A % 732 (SSF) A I RE 7

[0281]  “IR B =M 4 FH T M B8 I R e 5 1k T AT S B A o AR S AR i W K65 368 1R
PSR W et I %, R, REA8 B 42 B TA) 4 e B, 9] 40 A 2 B AR (B0 AP B L SR L e 5L
B B BE AL B R I R BT o R AR 1) S A A 48 B B AR ) W e RE o (LI ()
REALFRIERE R B A, SR BRI R, 7k b BENE RIS I BE R HE, 1 41, Red Star®, /"/
Lesaffre Ethanol Red (W] MRed Star/Lesaffre, USA 3575 ) FALI (7] M Burns Philp Food
Inc., USA {43/~ 7] Fleischmann’ s Yeast 3815 ), SUPERSTART ( ®] M\ Alltech 3575 ) , GERT
STRAND ( 7] A Gert Strand AB, Sweden %15 ) F1 FERMIOL ( 7] M\ DSM Specialties 3813 ) «
[0282]  FEARIEN /71, W% BR2 I BEJE B PP . 75 SEARIE 0 75 T, B BR R BRI B2 BE. 765 —
A SRR 7 1, B BE R B4 B (Saccharomyces distaticus). fE57— M ERLER T
i, P BRI A VT BE (Saccharomyces uvarum) o 78 55— MUIE R J7 1, B vo & 4
BEHE. 5 — Bk m) I i, ek 5o i v & 4E % B (Kluyveromyces marxianus) .
10 55— A SEARIE I T7 100, % B2 BE v 5 4 e BF (Kluyveromyces fragilis). fE5—
YL 77 0, B BE R S BRI . 76— D EALIE I 77 1, M BE R AT & KR (Candida
pseudotropicalis) . £ —DHEALER T, B E=E S (Candida brassicae) .
FE 5 — AR 5 i, B R e e g (Clavispora) o £E 55— BEALLE 1) 5 10, P B2 71 28 2
feffl (Clavispora lusitaniae) . ££5— A SBEALLEII T, BEEE2 AN E R AL (Clavispora
opuntiae) o L5 —MUILKIT7 I, B B2 E FEWELEE (Pachysolen) o 185 — A HALIER)
J7 1, BEREEE B2 BE (Pachysolen tannophilus) o 55— ML T 1, B BRI A 9
BEJE (Bretannomyces) o {555 — M SBEARLER 7 I, I BER w057 SRIN % £F (Bretannomyces

clausenii) (Philippidis, G.P., 1996, Cellulose bioconversion technology, in

Handbook on Bioethanol:Production and Utilization, Wyman, C.E., ed., Taylor&Franci
s, Washington, DC, 179-212) ,

[0283] 6 W A7 A0 1 g ] 2 R I 1 £ T 1R 40 T 0, A 491 A 32 ) O I R LR (Zymomonas
mobilis) FIFET4EMR B (Clostridium thermocellum) (Philippidis, 1996, W. F3C ).
[0284]  ARA A FIKR IR AW v] T 7= A W5, WA SOk

[0285]  FiRVAEEREP SURFE R el (Chen, Z. , Ho, N. W. Y., 1993, Cloning and improving
the expression of Pichia stipitis xylose reductase gene in Saccharomyces
cerevisiae, Appl. Biochem. Biotechnol. 39-40:135-147 ;Ho, N. W. Y., Chen, Z, Brainard, A.
P., 1998, Genetically engineered Saccharomyces yeast capable of effectively
cofermenting glucose and xylose, Appl.Environ.Microbiol. 64:1852-1859),
240w S YR R B e B, ) W K AT B (Beall, D.S., Ohta, K., Ingram, L.
0., 1991, Parametric studies of ethanol production from xylose and other sugars
by recombinant Escherichia coli,Biotech. Bioeng. 38:296-303), ;= & . & 1A K
(Klebsiella oxytoca) & (Ingram, L.O., Gomes, P.F., Lai, X., Moniruzzaman, M. , Wood, B
.E., Yomano, L. P., York, S. W., 1998, Metabolic engineering of bacteria for ethanol
production, Biotechnol. Bioeng. 58:204-214) iz ) & ¥ - f 1§ F (Zhang, M. , Eddy
,C.,Deanda, K. , Finkelstein, M., and Picataggio, S., 1995, Metabolic engineering
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of a pentose metabolism pathway in ethanologenic Zymomonas mobilis, Science
267:240-243 ;Deanda, K. , Zhang, M. , Eddy, C., and Picataggio, S., 1996, Development
of an arabinose—fermenting Zymomonas mobilis strain by metabolic pathway
engineering, Appl. Environ. Microbiol. 62:4465-4470) S5 J& K] ) va 5 S0 44 22 1 RE

W TR BB A L OB (LR ) D).

[0286] " 4 I bR BRI B A AE MDA I 2 B A () 2T 44 3R SR AR = 4, O HLR R AT K2
24 22 K27 96 /NI, UKL 35 42 K20 60 /M o IR EEIEH A K2 26°C 42 K4 40°C, el /2
K 32°C, I HAERZ) pH 3 22 K2 pH 6, ¢ 722 K4 pH 4-5,

[0287]  FEAIE I 77 1, H4 W% BRI E R AE D N FL T B AR F0 2T 4 22 BUK AR 4, 3 B &
MEREAT R 20 24 22 K20 96 /IS, 19 W 3d O 35-60 /NIF o AEARIE I 7V, I 2 K
29 26 2 K%y 40°C, 52 K2y 32°C, I B pH #% & K4y pH 3 £ K%y pH 6, YLk K4 pH
4-5, PLIEREERESIL ERUED LIRL) 10° 2 107, JRIE K2 107 22 10", Rl j2 K4 5x10
VEAN TR ] R BN . A SRR R A, B REAN v AN A AR R
107 22 10", K5l j2 K20 2x10%. A4 s A e BF R BRI HL 2 48 5 70 2 DL 4 “The Alcohol
Textbook” (Editors K. Jacques, T.P.Lyons and D.R.Kelsall,Nottingham University
Press, United Kingdom 1999) , ¥ H I AR LIES .

[0288] A& N B ) 2 A% R 7 V2 =2 RN B AL R B (SSF) 7734, Hrpo TR ANF A
TREFBT B (holding stage) , RURA R BERIBE— RIS I o

[0280] X T+ LM~ A, fE KN G 75 VRIB LRI SO . WRYEAS K B B 75 VA 3RS 1 S B n]
CAF AR ek S RO 0, B, TR PR MRS (potable neutral spirits) ;e b
LHE

[0290] W] LUK R PRI (fermentation stimulator) 5 AKSCHEA FI/TA B /7 V20 A48
FHCAE— 20 BSCE A  J7 V5 5 M o s SO e A CE D PR e, £ 4, S i i L SR P 380 R
R HE R T3 % AR » e ool 2 B B AR A BRI o A3 i F T A A iR A )
B OIS L RZ N YRR I SEB S 2 MY R R R 2R VR T BE VLR |
i 2% LIS T N 2 R TR IR K B R M 4E A F AVBLC.D A E. & WL, 511, Al fenore
et al., Improving ethanol production and viability of Saccharomyces cerevisiae
by a vitamin feeding strategy during fed-batch process, Springer—Verlag(2002),
K SCT I 5| AN W SE ) AL HE RE S SR L8 FR M B A 6, LA P LK Mg,
S.Ca.Fe. Zn\Mn F1 Cu.

[0201]  [Alfle. M REERET 4E bRy Bl O L B AR 7 ok alifth . et RIS 4l AL
151 28 K2 96 AR FR %6 (1K) L, Hon] ULAIAE 9] Gl ek S, AR FH S B, B, WO Hh PR RS B
Tk &g

[0202]  XfT-HEW)ot, W] U A 0 AR AT 7 3, AR AR T 28 (i, &+
AL R EHUK R BT RN HERR ) L rvk 7 (o, s A S R AR ) L R ORI
(A, BRERECDTE ) « SDS—PAGE . ZE B HRHL .

[0203]  FEA I B T332, W LA ) £ 4E 28 73 fiff ti RS IR ET 4 38 73 it ) 22 IRk 78— bl
Z RSN BB T, DO AT 4E AR e o D01 B BIAT I 2 2 2T 4k 22l el (191
wn, G BENRBEAT / B B (cutinase)) i EINE ARG i S AL BB E AN TR G o
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[0204]  FEA & W) 77 v, W] DAL S P 2 i B P S0 T A o P 3R 20 4/ 1 1k, /60, 7% 7 R T
TR A=) B MG T 1R) B8 AN 0 BT AR A PR

[0205] AT Z: MR ] LR B B3R1T B ARG (1) R YR, /0 435 41 11 B0 11 1 BR B30 L 3))
PRI . ARTE“DRAF” FEA S B A2 R B TR AR A AR A 73 B
ARG TRAT” FEAR SRR N PTIR B v 7E1E LAY b A A4, Jorp il S 41 7 A B T4
18 F AW R TRARI BRIV, B A SR 1) 2 ZE 1R 7 91, 49 G 2 3 AR/ B — AN BR
ZAEBEIR, WV ZH 7 AL (R 2 AR 2 BE IR 7 91 ) S AR AT/ B B, B i AR sk 2 %n
(AL TR A 7 305 AR B o RN 2 S8 P A 5 TR AR R, T 71 0 i 1 S P A 5 B 3
130978 4, 451 L3 ok 5 7 1578 B e 2 BRAS I AR A

[0206] PR AT L2 AfbI . ATE“Aifh” H T AR SO AR AS B e oy (K, BTk He e i
g3k BRI RIR A . ARTE “ 4l ” ARG AN Bk B SR I AR AL 1 53 R
B DL S, P e b E e A . KA “HemEpm” Bl R e/ RiE«al
A7 Fl T A SOEFE 2 BRAFAE T 4% 5 W1 B ik i 1 4 e et o 0 e il o » e bt HeeE B A0,
I B e el . B R LU “ 3 Baiity 2 087, RIAS ok B Al i A i H e i
gy, BN, 40 A B )18 =424 o

[0207] A< B A A FH KT AT DA O 6 T AR i B IR 1 7 5 R AR AT R 2K, il an, &
BN T G M R R RV 8 BROORE e 2B JE A AR AL R A B DR B KT B . 91 4, SR
Fin] LS B £ H) Nos. 4, 106,991 Fi1 4, 661, 452 it 2 F k™ A2, FF H ] DME IR HLIE i 4
SN TR TR IR TE - I, SRR & 4] DIRRHE O 20 8 57 10 77 V8 i s e 77
KADEA, Bk Fe g ) ankl Bl i e s 22 ook, A/ LR E AR . R IR ]
DIRR4E EP238, 216 12 FF 77 v &

[0208]  H.£f4EzX s

[0200] P41 4E 22 KB /K A B8 2 P LRI A 1R 1EAT o R T AT 4 = B, R AT 4
KRR LV Z B RIE . AR AT 4= o0 8 =S R A NAEAIBE (endo-acting
enzyme) , H B f7 2 0l BE (1) P9 80 BE 5 A0 AE B, LA 22 85 BE 18 IR 8RR I8 R i R AT
(processively) 1EH s LLA BT & M. £ Ik 158 Mt R s 156, G K A A J0 08 o, 491 7 2 1R
T Wt R F) B8 B2 BE B (Wong, K. K. Y., Tan, L. U. L., and Saddler, J.N., 1988, Multiplicity

of B-1,4-xylanase in microorganisms:Functions and applications,Microbiol.

Rev. 52:305-317 ;Tenkanen, M. , and Poutanen, K., 1992, Significance of esterases in
the degradation of xylans, in Xylans and Xylanases, Visser, J., Beldman, G. , Kus
ter—-van Someren, M. A., and Voragen, A.G. J., eds., Elsevier, New York, NY, 203-212;
Coughlan, M. P. , and Hazlewood, G.P., 1993, Hemicellulose and hemicellulases, Po
rtland, London, UK ;Brigham, J. S., Adney,W. S.,and Himmel, M. E., 1996, Hemicellul
ases:Diversity and applications, in Handbook on Bioethanol:Production and
Utilization, Wyman, C. E., ed., Taylor&Francis, Washington, DC, 119-141)

[0300] 2= £T Y 5% Ity A0, 35 A SROBE I 0T 7 AT P s 6 7 I8 6 Mgt A SR8 0 1 W T R R B
Bt 1) 2 L SRR B H S SRR I L A D) A U0 Bl R A I L A1 D7) 2 L 2R B R AT R
G AR T B 2T Y 2% A0 A 1) I8 ) SE 90 A0 455 P U0 ] SRR L A U ] B AF 2 LSRR
WA PN ) T SR Wl oA U e SRR Bl L A DD SR BE BT feraxan P V)R ZEHE S (feraxan
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endoxylanase) o #ME M 41 4k R BEFN 4 BB I SE B ARG o —L- Bl hAFofE FPe . B —L- il
EBEE G, o -1, 2-L- A8 E B o -D- YU E B B -D- E¥UBEEBE . B -D- APE H
B -D- HIHEEERBE TG B -D- HEEWETIRE. B -D— AKELFEE . U RE B AP DD 4T 4 — b
IKAFERG S AU H B —BEK ARG AU H 55 R bR SN UK SR RS BE o — i BRI IR B 7
BEFFANAER B — PRI BE . BRAGASCH) R BN ( LB LR ME MR S H 25 2R 0
AN AR ZERE R ) A0S SERERE (B IR R N RT S BE IR MR ) o

[0301]  Afiktth, -7 4 B SMEH 24 4k 2= i, JF HSEARIESE pH 7 DR B2 1t 4544
N HAKMN A Y Z 0 I IMER AT 4R . I8 T AR B 2 47 4 22 1) SE 49 0 4%
VISCOZYME™ ( 1] M\ Novozymes A/S, Denmark 3515 ) o LUH RS INE4T 4 R, Frid &
JE RZ10.001% 22 RZ) 5. 0% [E A&, HILE KA 0.025% 22 K4 4. 0% [E A= &, I Hix
IR KL 0. 005% 2 KL 2. 0% [E R E &,

[0302] K ZEWE G (E.C.3.2.1.8) W] LL AT A & 3 19 2K U8 3515, £ 55 2w 0 41
AW, 5 W # 7 JE . Disporotrichum, H & B IKE W B HREE. KRE BB R ERE.
g 5 J& (Thermomyces) Ml ZF fA M B JE. 0 &E I wylk b B8 88 3R 15 10 (0 & K 5 0k
(#2485 SHEARZYME®, BIOFEED WHEAT®. BIO-FEED Plus® L.
CELLUCLAST® . ULTRAFLO® , VISCOZYME® . PENTOPAN MONO® BG.

and PULPZYME® HC (Novozymes A/S) ;1 LAMINEX®F1 SPEZYME® CP (Genencor

Int.) .

[0303] S
[0304]  FefE F T AE %6 A0 T 4 22 1) s i 0. 45 £ IR IE B 91 fn 261 LA M EIRE S H iR
SR R RN LR A SR IR, R /K A A Jo 22 00 B 1) S, 491 a8 2 TR R A 1 ) 08 1 T 4
[0305] 4 FH T A 3T, “Hs B ” e ok 2 IR IR /K i g, H5 1 FH T MR B 1 g, JF HLAL R AR
Wi v 4 ¥ (Enzyme Nomenclature, 1992, Academic Press, San Diego, California,
DL & Supplement 1(1993), Supplement 2(1994), Supplement 3(1995), Supplement
4(1997)and Supplement 5, 43 #l % W Eur. J.Biochem. 223:1-5, 1994 ;Eur.
J.Biochem. 232:1-6, 1995 ;Eur. J. Biochem. 237:1-5, 1996 ;Eur. J. Biochem. 250:1-6, 1997
F Eur. J. Biochem. 264:610-650, 1999) 43 357E EC 3. 1. 1 SRR W6 /K fl i P (1. TNE I 11
A PR E 1 S A7) A4 O BE IR Bl =% Tt e 0T I . £ BRI N £ T L R TR R R A
P T SR P P il [ T P P BRI L O b A A PN R I B R PN R R K PN R R R
P22 T A ] T PR 2 P R L i T R ISR R A K A I L R T b IR I 1 L 3— AN S R A
I — N RSB (3-oxoadipate enol-lactonase) .1, 4— PN Mg M. 2= S 4 g By B . 4— iL 18 1%
PN TS It I A 7K A I L IR RE —tRNA 7K s D— Bl bz A8 oA 5 i L 6— ol 1 7 1 1 A IS
Wi IR AL 6— SBLH ZATBE N CWERE IR QIR — A/ S 2B A= -D-
PN PR 2 [ N IR — TR N IR R T B R N R 1 TR A P R 2 K A I Sk FR B
2 C W Ol 2% SR R K B o« — AL IR BRI 4- WA R B O MR MRRERE R P& T 6=
R N fi5 B (carboxymethylenebutenolidase) « it 48 F7 45 TR A— 38 PN T8 I 2— & I —1- %¢
5 i 1 1R Al 5 g R 0 PR —C % TR IS g T el 1 S N A A R A R T T
T K AR L R I UL T O B MRV R O— ZWRRE G £ MR AEEE T Ik TRy I £
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(acetoxybutynylbithiophene deacetylase) . ZWi/KA%ER It £ LG . FF JE 45 Rl £ 158 it £ Tk
(methylumbelliferyl-acetate deacetylase).2— ML Hi -4, 6— — RN BERE. N- &
e FUBE i PR QBB IR BRI — (2- SR CE) R —FIREER R AR - &
AR PR 11— 0 — PREEEE — BRA IRK AR A — e — PRIEE — AR IR/K Al . L- L
B -1, 4- WEERS (L-rhamnono—1, 4—lactonase) \b— (3, 4—- WLFRIE T —1-fF)-2, 2 - —
WEWY it eI T I L R A B W AHE —1, 4~ WEERE (xylono—1, 4-lactonase) \N— Z B #]
W Faz ok ot M R JUL 2 J3E 2 I I8 25 PR P M R ISR 6 8% (cetraxate benzylesterase) - SWEREHE
H I SR A BN IR RN R

[0306]  FH T4 B A (AR I () B g JIg I g, 4900 2, IR DB ( 232824 EC 3. 1. 1. 3.EC
3. 1. 1. 23 1 / B EC 3. 1. 1. 26) FfffiEHE (73R EC 3. 1. 1.4 A1/ 8UEC 3. 1. 1. 32, {#5
GyRN EC 3. 1. 1.5 VS MBENRRE ) o e RIL rBeme2 M Bl (43288 EC 3. 1. 1. 74) .
[0307] W] LAV I 24 = 16 PR A DL SR 15 100 58 1 2 i o e adt e I A= M i P B, 481 s 050
R AN A/ BN B R I A= 0 At B rh 1 T U A i/ VRS, 0 R I 1 ) 504k
WA/ B R B Y s S B ciods, A/ B AR S 2 AR BE R YR (9 A, 1@ ik
AR K A () 1 55 8 7 2 A SRS T R T A= 0 FH IR s 73480 G AN et g 7 e R
) 5 TSI ST 26 R A R 1 SE 2 K2 0. 01 22 K% 400LU/g DS (F[EfE ) o
P, LKZY 0.1 2 K4 100LU/g DS, AL KL 0.5 2 K4 50LU/g DS, I HAL 2 AL
R 1 2 K%y 200U/ g DS W& AT HERRG . HJ5 450 H AU U AN I bRl 77 25 Be % )43 IR IS
w2 k.

[0308] 1 Jig Ui & 5 fi (LU) 2 £ 30 °C pH 7. 0 CHiE IR &k 2% v 0 ) A8 =1 1% H it /5
(tributyrin) 7EA A TR f7 AH A 29 FUAL TN, BF 43 BPRE I L. 0w mol W] & BN 1D7 IR
)1t

[0309]  TEARILI Ty 1, B A2 0 107 73 it , SEARIE 2 R0 . W0 Al T ARSC, “ R 43 fie i ”
i 1 107 g A R (60 50 IR R 8t ) o O U 0 At Bl D00 26 A2 T AR D R, R i) 2 4 T L
PR B BER YR o A3 FH BRI 7 25 i I mT LA B AT R, A 5451 DL J8 AR IR AR <A Sk
W@ (Absidia), H& & Absidia blakesleena FH<px4% A L (Absidia corymbifera) ;7
AT B JE (Achromobacter) , HAK N fd S 0T B (Achromobacter iophagus) ;"< H. 1R
J& (Aeromonas) ;Bi#EHUJE (Alternaria) , BN HIEHEKE M (Alternaria brassiciola) ;
ith a5 e, HAACh B i oK B i E R T i & (Aspergillus flavus) s LA EE, B
o R s L O & R e, B 2R B RE (Aureobasidium pullulans) ; ZF fEAT
B, BRI/ ZE AT B L W6 TR U 25 F0AT B B 2E AT 1 s B B (Beauveria)
R J& (Brochothrix), A N H R R (Brochothrix thermosohata) ; & EKHE,
HAA & Candida cylindracea ( 4548 & B E (Candida rugosa)) . BfEIE &K (Candida
paralipolytica) Ml &EEE (Candida Antarctica) ;EFF )& (Chromobacter) , BAk
MR AT (Chromobacter viscosum) ; 7 <pJg, B AR KK 55 RS s Bfkfu)E, B AR RA
Bl PR B B (Fusarium solani) i & J& fZ#fl (Fusarium solani pisi) .
KIVK 419 (Fusarium roseum clmorum) FIEE A #ife ;HE JE (Geotricum), HAK K%
[GHEAE (Geotricum penicillatum) ;3 M2 EEE FE AR, B AR b 55 W % B (Hansenula
anomala) ;& JiE &8, A NSRG4 (Humicola brevispora) . Humicola brevis var.
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thermoidea FKF 7 5§ %5 sHyphozyma J& ; FLAT B &, B AR b 25 i FLAT ® (Latobacillus
curvatus) ; ZK B B JE Metarhizium) ; BHE W FHE T HE, BRIk N EINEE
(Penicillium cyclopium). 7 7% 75 4% (Penillum crustosum) Ffl 4 & & & (Penillium
expansum) ;i P B, HL AR O B SR 5 ML B (Pseudomonas  aeruginosa) « 7= B A Bl
(Psedomonas alcaligenes) V2B fiE (Pseudomonas cepacia) ( [R4)F 4 ¥EZAH
T R G (Burkholderia cepacia)) « 2¢ Y6 R BB & (Pseudomonas fluorescens) .
2 SEE BB (Pseudomonas fragi) « M€ 3% ZF 5 . U B (Pseudomonas maltophilia).|]
Z R M (Pseudomonas mendocina) . fift A5 S R 52 M B (Pseudomonas mephitica
lipolytica) /™ il i 5 MU B AL X B2 U B (Pseudomonas plantari) 28 7 B ff 52 i 147
(Pseudomonas pseudoal caligenes). % R {5 B ¥ (Pseudomonas putida) . jifi (G4 5
M E (Pseudomonas stutzeri) g B BE 2 5 g B (Pseudomonas wisconsinensi) ;
22 ¥% W J& (Rhizooctonia), E & N 3/ K 22 #% ¥ (Rhizooctonia solani) ; iR & %4 &
(Rhizomucor) , RN 2R B4 iR&EH)E Rhizopus) WAL, HAAKN HAMRE (Rhizopus
japonics) . /N IR & (Rhizopus microsporus) Fl4E iR 2 (Rhizopus nodosus) ;4L 4
i £ J& (Rhodosporidium) B #, B AK G 4 & % £ (Rhodosporidium toruloides) ;
1% JE (Rhodotorula) BAE, BAR NI 40 £F (Rhodotorula glutinis) ; J7 % £F
J& (Sporobolomyces) B £k, E /& & Sporobolomyces shibatanus ;& # 2 &, EH 1K & 40
FWE I E (Thermomyces lanuginosus) (5% BT A B FR IR B 4 ) ;Thiarosporella, B &
) Thiarosporella phaseolina ; AR % J&, H 4K 4 Mg S AR 5 A1 HL [IGR 2 70/ 8l %0 B f0 )&
(Verticillium) .

[0310]  FEPLIE 7 10, N7 75 et B 25 8 0 T 1 g 2R T e S S BRI i L (AT
& B fteE i DiEE & L Hyphozyma i S il g R B4 e R & B siE v )& .

(03111 {ESEPRIE I J7 10, e 73 Al A2 R T o 76 AN SCHh ] LURY: FH T 107 R R e s 77
CRLFS R PR RE ) A =W H v AR (Blan, NE KIS =42 ) g4 e tiEimee ). e
U AR A AN [R) S 2R 1) — I H Ak, 19 ok At  BRAL A B Ve o 6 2 O I8 Uy B B B TR 12
eh PRI I D7 B G0 ARSI Y A ), RVE R YENR DT g (9, RS G AMANO 50, ] LA
M Amano 313 ) 5 A BT I D5 BEAE LU AEBAR R NR U B B N B R A 2% LIt T
AR Y B g s Wl 0, 365 P AR BR R IR T AN Candida cylindracea IG5, SEARIE R Ji 7
il A AL 1) T I B, 490 2 mg A S BR R IR D I (IR DI A) Bl BR B R Wi (TR DT B) <
Candida cylindracea IEiBEEFIYP T 1A TR H 2 (Penicillium camembertii) JgikE .
[0312] Pk g /Ui e m] LU 5 EP 258, 068-A 1 23 FF (K I 7 i, 80 wT LA i 177 1l 732 4 151
WITE WO 00/60063 B WO 00/32758 1 A FFIAR 1A, B HIH AR EA ST .

[0313]  fRIELLKRZY | 22 K% 400LU/g DS, i K4 1 22 K%y 10LU/g DS, IF HEELIE KE
1 22 K%y 5LU/g DS W& in g i B o

[0314]  7E 55— DLIER J7 1, BRBE A A1 SRg. A 0T A2 BE 0% B 8 A L K . FR Sl T
CLYE B AR . AEPLE ) 77 1, M s B UUR AR ik - e E, B Kith %
HEAS o, FLAA R T WS R A A s i A, LA R S e Bl £ 99 S M R A DK D A1 i AR R
Bl AR 48 (Fusarium roseum sambucium) ; K45 f )@ (Helminthosporum), BAK N
FZMRBE KGR (Helminthosporum sativum) ;f& Jia &, B4R 7 8 & s r w8,
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HARN 11 2 6% (8 5 M B 0 AR R M s 2 % B8 (Rhizooctonia) , HAK N STAL 22 1% B
(Rhizooctonia solani) ;8% B J&, FAK K & i 5 #% 2% B (Streptomyces scabies) BY
g )E (Ulocladium) , HAR N BEE S (Ulocladium consortiale) . fE&ILIERI T
T, £ FTBERIR R S F BT IR BT, LA TRTRRARE 57t /5 51 DSML 1800 ip I8 T3 45 £ S il
FE WO 96/13580 HHiiik, # HIFAARSAE N S5, 5l LUZ 2214, B4 WO 00/34450
FIWO 01/92502 Hh /A FF IR R 2 —, B IR AR SCHVE N S5 . PLIE I A 0 22 1B 46 WO
01/92502 [ SEHifs) 2 Hh BT A AR 4, e PR R AR SCIE A 275 . MR A S0 2 RY
0.01 2 K#J400LU/g DS, 1L KZy0. 1 22 K%y 100LU/g DS, 3 HEALIE KLY 1 22 K2y 50LU/
g DSo 5T DU AR py L AR ARV 7 V23R A5 A s = 1) 3k — 2P ARk
[0315]  7E 55— ML 77 [, Bl 2 B AR A . WITEASCrP A, AR “ W Ta i~ 24 X %
& HLA T M W AR YR R o IR G0 58 T U IR e R AR, ER R A Y2 R FE AN
(sn—1) FiH[a) (sn—2) A& LA 2 DMRWTR AL, 7256 3 DR IRAL LU IR R4 . BEIR M I
A FE R o ] LA 23t JI s e 1R J LR S Y, G0 R e IR I AL R0 A2, HO/KAg— IR IR 22
(53 74E sn—1 Fl sn—-2 A7 8) TERCRS MBERR TG s MU LB ARG (S RIE B) , Ho/K g I f%
HE AR B B RS » ARG C FNBEIERE D ( BERR —NERE ) 70 AR i e i sk G TR
[0316]  ATE“ 1o I I 436 FLAA 08 T g ek XTI, 497, ol I A (AL BRA2) (IR A B V2
IR C ¥ MR TR G D Va1t . ARTE “BEIEHE A” H T A SCEAE AR BA WIRES AL A/ B
Rl A2 V5 PEREE . AT DL e B 20 i PR R S L Gt v M, 491 a0 B A R T i 1tk
(IR o 450 G, i 7 e 1 mT LA B B e IR e s v M IR T B 7R e U7 i, i AR
ASCHEA R TR B M R R B LA M il e 5 O FLEG A P Bl T g T kAN 2 BV
[0317] % fiig g W LA AT ART SR U 149, 450 4, B >k (9 an, v FLBh 4, ), A B0
(0 ), BY e B B B . B, T T DU B AR R U, ke B 22 OMR B B L I
BESR AN R, 1) an i 2 &, 0 v il 2 SO A& R i S BUK i E MW R g
(Dictyostelium), 4 41, £ MR (D. discoideum) ;e f61J&, 5 40, K J) #sb R A F
P e R A0 BT B Bl AR S B fR BB A kAR s B A R 9, N (M. javanicus)
KEF M mucedo) B4 i £ (M subtilissimus) ; Ik ff B &, 1 G, FHKE Ik £8 B 5 AR
EHERE, B, R EE Ropusillus) ;R & &g, 9 1, > RARE (R arrhizus) .
H AR % 80A R % (R stolonifer) ; #% # B J& (Sclerotinia), i 41, K & % £
(S. libertiana) ; B#EE JE (Trichophyton) , i, L AFEEE (T. rubrum) ;Whetzelinia,
1, W. sclerotiorum ; 2FfFT &, 41 41, BOKZF FAT B BORS S 2R F0AT 1 s 47 B2 BR AT 1T
(Citrobacter), 1, # A E BR AT B (C. freundii) ;% #T W J& (Enterobacter) , {1,
P S AT (E. aerogenes) BXFHVA AT B (E. cloacae) ;2 242 G J& (Edwardsiella),
IRBEZEE TN (E. tarda) ;BROCIKEE (Erwinia) , )40, BAZRKSCIGTEE (E. herbicola) ;
B A5 KW J& (Escherichia) , U1, K WAt B v 85 A0 IR B &, 49 40, il % o 5 A0 K
(K. pneumoniae) ;LW JE (Proteus), i1, il A2 LB (P. vulgaris) ;3 %2 5 6 W 8
(Providencia) , 40, H [ % BB (P. stuartii) s¥b TIREE, B0, BAGZELTTIK
(S. typhimurium) ;7085 K@ (Serratia) , U, WAL YL EE G (S. liquefasciens) ki
bR I (S. marcescens) ;i B GH & (Shigella), 40, RGP KA (S. flexneri) ;
BERE B, RALBERE I (S. violeceoruber) ;ERHR/K £k [CHH &, 14, /1N 45 W 28 HE /R £k [K
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(Y. enterocolitica) »

[0318]1 4134 fit 7 b A8 Fig Ff A2 1% LECTTASE™ 1 LECITASE™ ULTRA ( 1] LA M Novozymes A/
S, Denmark 3515 ) o

[0319] /I I 280 2 K2 0. 01 22 K% 400LU/g DS, {1 K4 0. 1 %2 K% 100LU/g
DS, I HBARIE KL 1 22 K% 50LU/g DSo HJfm ] DAE ARG Py O bRt J7 V53145 i i
Wt R — R A

[0320] ‘EAN

[0321]  FEAI B 55— AR I J7 1, #4280 — B G R A 2 b — Rl A s 5 2
i AR S AT o 9, n] DL iR B R VAL B 8 L AR B A AR A (FAN) - axX it
Ui Bz BE TR R AR R BEE TR R DR FH G sl BE ARG, AR 38 = SRR A2 .

[0322]  AJ RLGH L AE & /b — B it B B A7 A5 T A5 A 8 A A A G B R 7 A i % T vk A
REEMAEY . RAEAR TR —FEREER, B2 E SEARINE B MR &0 T 5
TEH R I AR EL , A5 R Y 2 /b — i i AR A0 R SR R i A A5 A2 3L A B
P 7 V2 TR A R 2 R B AR D I R R s A A P i I TR 9D o A6 G ok 7 o 2 3 Bl ) 4 FH
WO E R 2 DA FE 3R PR oA 73 R BT BE A sl 2k, b gal /i 5 IF ) 9 HL7>
A SRR R AR A

[0323] &5 I Mg AUV, OF HAR AL IRBE D) BB . 50 10 21 3 A0 % 0 T AN
i Al DU B B TR M R A, VR AEAE T 48 pH 7 LU BB ME SR N Be 8 7K
HEMEAMN, SENREREFEAROREAU T HBNEFEAMN SR BE5E.
WREE SERBE  E e W 588 (Endothia) « Enthomophtra fEH & (Irpex) 75 %
JE&/MZWE JE (Sclerotium) FIERIURFEEE (Torulopsis) o 45 41 B K& VR B LAT AT HY
WA 2 (20,6140, Koaze et al., 1964, Agr. Biol. Chem. Japan 28:216) .75 i il
7 (Aspergillus saitoi) ( Z 0., % l1, Yoshida, 1954, J. Agr. Chem. Soc. Japan 28:66) \jf
7% (Hayashida et al., 1977, Agric. Biol. Chem. 42:927-933. Bffi 1% (WO 95/02044)
oK i AR HUNEE Mucor pusillus) BOKMERE KR A 8.

[0324] A& % Mk 8 (A B 10 40 B AR O G 6 S B b RE 88 3K 43 Y 7 b ALCALASE™
F1 NEUTRASE™( 7] L M Novozymes A/S 3£ 15). H & & A £ ¥5 2K B Genencor
International, Inc., USA ff] GC106 FI2K H Novozymes A/S [¥] NOVOZYM™50006 ,

[0325] It & #h, &R M & R4 H R E A M, %) 41 Handbook of Proteolytic
Enzymes, Edited by A.J.Barrett,N.D.Rawlings and J.F.Woessner, Academic
Press, San Diego, 1998, Chapter 270 J1 ik, K& Z ML H H B 5 5 1 S5 605 451
Berka et al., 1990, Gene 96:313 ;Berka et al., 1993, Gene 125:195-198 F Gomi et
al., 1993, Biosci. Biotech. Biochem. 57:1095-1100 #fii& {54,

[0326] 1L ALYINE

[0327]  HA AL YIBEE I B B AE YA LU AT i Sl (EC 1. 11 1. 7), 5
A RLYR e AT B T A B S 1 A B H BRSNS

[0328]  AfListdly, il AL ARG (B4, BRAR SR S S8 ALl ) sl A= 49 G B T B
1 ata o

[0329] ULk EEAFEE T4 W] (subdivision Deuteromycotina) 2244
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(class Hyphomycetes) FJBFR, 71, Hefll ) B i 8  R%EJE (Tricoderma) DT B &
(Myrothecium)  # #% fil J& (Verticillum). Arthromyces. /KR 7 J& (Caldariomyces) .
RIEHRE. 2R B AR Embellisia). 2@ (Cladosporium) B¢ Dreschlera, H A& 4
RWestl (DSM 2672) (e J s L IROR & e B M (Myrothecium verrucaria) (IFO
6113) . 35 ZE# F7 il (Verticillum alboatrum). KN AL5 #i fi4 (Verticillum dahlia) .
Arthromyces ramosus(FERM P-7754) . Caldariomyces fumago. 4% B8 [§ 8 (Ulocladium
chartarum) . Embellisia alli 8 Dreschlera halodes,

[0330] BRI H B IE)E T4H 7R ] (subdivision Basidiomycotina) .8 1B
M (class Basidiomycetes) HIBEFR, 41, FL )& VAR 1R I 5 o B a8 ek B g, LAk K
= A/ N AR (coprinus cinereus f.microsporus) (IFO 8371) . K#R %4 (Coprinus
macrorhizus) BV H R (F11 NA-12) B E (Zerifk A Z L8 (Polyporus)) ,
wnZs ke (4, PRA28-A) .

[0331] H—PMEMEWAEFEE T # 4 W W ] (subdivision Zygomycotina) .
Mycoraceae N, Bl Ui & @ sk BB, B AN H T ERE Mucor hiemalis).

[0332] 3 LB 4 ik A 4H R AL K5 S B H (order Actinomycetales) H B #K, 4 4128
K 8% & B (Streptomyces spheroides) (ATTC 23965) . # 45 5F 4 B (Streptomyces
thermoviolaceus) (IFO 12382) Y% % %2 5% # % W # % W P} (Streptoverticillum
verticillium ssp. verticillium).

[0333]  H: & 02k i 4 B AL 45 2R Bk 40 41 1 (Rhodobacter sphaeroides) . Rhodomonas
palustri FLEEEKE (Streptococcus lactis) .Pseudomonas purrocinia (ATCC 15958) %
DGR MR (NRRL B-11) FHZF 0T w1 J Ak, 49040, A5/ 2F faAF B (ATCC 12905) FIREFAlR
195 ZF AT B

[0334] @ DOLIE A R 58 TR EK 8 (Myxococcus) B, 4 1, A2 2% K BK B
(M. virescens) o

[0335]  ibAE AL IR ] DUk DA v AR i A AR g, Pk 7 R AR R
HPE VP AL DI R IR R 25 T, 55 9% A 20 DNA 200K 5640 190 78 3= 40 i, P 28 1R 485 i
Z i ALY DNA 751 DA K T3 08 120 S AL B4 15 DNA J>41) i) DNA F471) 3RS
FEPA IS SE A -

[0336]  FEALILI 7, B ™ A K A2 U B PS8 B A (Coprinus sp.) K4
AL, BAR S IE 5 ARYE WO 92/16634 AR B A sl K 55 b i ik E AL

[0337]  FEA & B, HA S B AL G0 & i A AL g AR B 4 i 2= L 1
21 A B AR i A R TR B

[0338] 1 iH4E AL H A7 (POXU) 7278 LU 44 B Ak 1 S ol AL E AL I
B AE 30°C, 7E 0. IM BEBRERZZ R pH 7. 0.0, 88mM 1AL A 1. 67TmM 2,27 - ERIE - —
(3— LFEFRIFBEMLIH —6- T2 ) (ABTS) ™o X S AVAE 418nm Wl B B TSAR BRI 60 70 (VR A
ZJE 151 ) , HoMAZ A 0. 15-0. 300 XF T35 I o155, A8 H 36mM-1em—1 )44k ABTS IO
FRAN | TR IR FAL ) 1,0,/ PITAEE JR AL I ABTS AL AT 5o

[0339] &

[0340]  7EAS & BH rf, Y Il RN R il AH DS B A0 2 42 250 EC 1. 10. 3. 2 [T G 7 2K K
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EC 1.10. 3. 1 BEAT LA My Al 73284 EC 1. 3. 3. 5 IFATIHAL 2= A AL Bl 5053 28 4 EC
L. 14. 18. 1 HIAEAAT 55 Py B I U o

[0341]  LaREG W] LAY, B, 3015 B Al sl 1w (AR 2R ARELE ) , 88 2
AR LAYE BAEY)

[0342] >k B LT (1) & 3d 1) 52 B A HE YR B DL B B0 R R BE R 0 - it R K
0L B J& , 1) 40, FH R UK f R s AR AR 5E 8 (Podospora) 5 H1 B LB (Botrytis) ;< k1 B
(Collybia) ; JZLIE 8 (Fomes) ;7 %k J& (Lentinus) ;M| HJ& (Pleurotus) ;¥ 1%J&, 15 40
T.villosa FIZ4 R ;2214 W J& (Rhizooctonia) , 40, STAL£2 4% B s < J& , i, K 55
A B (C. comatus) BRI A (C. friesii) F4RLLR A (C.plicatilis) s/
#54E J@ (Psathyrella), ffl0, P. condelleana ; B #8 %k J& (Panaeolus) , % 401, W ¥ B 48 45
(P. papilionaceus) ;S22 % &, 1740, Mg AR 2255 ;AL T AU )8 (Schytalidium) , 440, g F4
FETHAR (S. thermophilum) ;2 fLEJ&, #1401, P. pinsitus ;2 fLE B (Pycnoporus) , #i41, 4
2L LI (P. cinnabarinus) ST AKEEJE, 911, Sk B (P. radita) (WO 92/01046) B 5 A
J&, N, BEEE (JP 2-238885)

[0343] oK [F 4l B 1K 0 1R S A9 A0 5 M 2 AT B a8 B AR AT (K 1 o

[0344] MR8 25 )E . ZILWE . & L8 LT )E (Scytalidium) B2 1R &
AT BRI UL s HAR ARG B K 55 RS AR 2255 | Polyporus pinsitus R4L%E
FLBA W8 PAAE T AR B ST A, 22 4% 1 (14 I o

[0345] Mk _EBEWE 3RS B2 NS51001 (Polyporus pinsitius &R, 7] LLM Novozymes
A/S, Denmark 3875 ) FINS51002 ( H& PG 22 F5 %516, 7] LA M Novozymes A/S, Denmark 3575 ) »
[0346] 4Rk YR I AH O I A W] Ll el AR 53R AR B B, P T i dG AE R 9%
FEP AR AVEEBER IS SAE T, 1597 A 41 DNA SR REAL (0 18 5 40 M, JT iR 28 A 485 117 4 6
R DNA 741 DL K T 3 1K %4 BE4m 15 DNA J341) (%) DNA 741 5 R RS 740 [T BCe it o
[0347]  FEUFAESAT NAEpH 5.5 T HFBEER (syringaldazine) AL E B B 1t
(LACU) o £ 530nm JUE P AR . 23 Hr 4T 19mM T F IR, 23mM Z RS2 P pH
5.5,30°C, 1 73 Bh e IR . 1 MR (LACU) 27ELL E&H NPl 1.0 5B /R T
Bl % A AL B

[0348]  FEHFAASMF TAE pH 7.5 AT FIE EURT AR I & R 1 (LAMU) o 7 530nm
RGBT P A 2R 00 73 B 45 F 2 19mM T 2, 23mM Tris/ BoRER pH 7.5,30°C,
1B NN A] o 1 R A7 (LAMU) J27E L B4 T R BhiEfL 1. 0 BB /R T B A
A0 T

[0340]  H A WA AR MRS Z KT LY FRBER / sieT R A s &
fi H CARE — 2 B MR A W) BUR VI 2T 4E R s, (20, 40, Brigham et al., 1995, in
Handbook on Bioethanol (Charles E.Wyman, editor), pp. 119-141, Taylor&Francis, Washi
ngton D.C. ;Lee, 1997, Journal of Biotechnology 56:1-24),

[0350] LA 1Y 5 £ 4 22 7 ik (K030 P ) 22 UK F) e D0 B8 0 41 44 31 0 ik 1 T o PG R ORI
JINRHE, Frik RS AR E AR T 53 4T 4E 2= 7 it LR AW AT 4E R ) 4T R )
WRPE AT e R A PUAR 3 IR FE INFIR) . pH AR IR A=A (50 an, FH T [R] s o8 A 0 J  C) 1
BE) BN &Y (inclusion)
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(03511  EAR L) 5 10, B MESR AT 4 35 43 Al 0035 PR 1) 2 IR0 T-4T e =M B A s 2 1
SLATYER MBI RZ) 0. 01 2 K% 2. Omg, R KZ) 0. 025 22 K% 1. 5mg, HALE KL 0. 05 2
Ky 1. 25mg, FALIE KL 0. 075 22 K2 1. 25mg, BALLE KL 0. 1 22 K4 1. 25mg, H-2 HLE
K21 0. 15 22 K4 1. 25mg, Ff HERALE KL 0. 25 22 K4 1. Omg.

[0352]  7E 55— AL 71, 748 20 il B EON T4 E =M R A R R B e 4T 4 M
BERZ) 0.5 2 K2 50mg, PRk K4 0. 5 K4 40mg, AL KA 0. 5 K4 25mg, AR K
250,75 2K 20mg, FARE KL 0. 75 22 K4 15mg, HE FRE KL 0. 5 2 K2 10mg, 3 H.
BARIERY 2.5 2 K% 10mg.

[0353]  {EARIE )77 T, ELA MG AT 4 35 43 it 0035 PR 1) 22 JIR NS T 41 4 25 40 fif 2 1 A 0
JERF LA YE A R ER I KZ) 0,005 2 K4 1. 0g, Pk K29 0. 01 2 K4 1. 0g, FEARIE K
0.15 22 K%y 0. 75g, BARIE KL 0. 15 B K 0. 5g, BARKE KL 0.1 2 K4 0. 5g, HRFAL
BERZ 0.1 2 K2 0. 5g, I HEARIE KL 0. 05 2 K2 0. 2g.

[0354]  PREFIAGY

[0355] W] LK HLA B am AT 4 2 7 RIS TR I 22 RS I 2 e AL 64, OF B BE R %
PR FNALE WIS o

[03561 W] LLNG A i BH 385 550 28 5 A B ) A 461 4n - B L WE I PR I 206 4, B i
T AL B V5 2R B VR A IS IR 2 A RS 0 T IR T 2L B A B0k
B i) Ay FH 0 5 5% R B 2 TV ¥R R 4R IR R R 4 A 4, s ) T T Sk sROML R 119 0
(dishwashing) #1E.

[0357]  7E FLAART 75 THI, A< BH AR e v R0 s n 3], AL 5 an AR SOk BA W s 41 4 32
I3 R MR 2 K BT BRI RS ) CL R B R A A Rl DAL — Bl Bk 2 R, 191
W EE I B T A 0T SRy B T 4T 4 25 I SRR B H 2R 2R BE I B B A0 B
(arabinase) « 2| ZE 0B A SRME R SR BE) WIAERE, A1/ S S AL .

[0358] 5% (1 I 1 ek JUA 5 A% 5 IR PR PRI AR 2% (I, Bpedd pH, 5 e RN A g
SIAH AT ), I HFTIABE N 1% LA RE AT

[0359]  AL4EZEME A3 1) £ 4 2 B AL 15 40 i Bl L BR YR O IR . AL FEAL 2= B e (R
TR GEAR , A I8 4T 4 KBRS R B 2R B R BRI B E R B g iR
FeJE K AT S 1) 2T 4 25 B, 40 40, 7 A2 B R S AR W AN 22 B TN A iR AR T B AT
g, AT FRE S AT 4, 435, 307 B TH] 5 5, 648, 263, £ [EH L H| 5 5,691, 178.3%
[H &) 5, 776, 757 FI WO 89/09259.,

[0360] il 75 4 1 4T 4 52 B A2 A 1 b o AT Ak R, A R BE I 2GS (colour
care benefits) . IXFPEF4E R B LS4 BP 0 495 257.EP 0 531 372, WO 96/11262.
WO 96/29397 WO 98/08940 ik (4T 4 2y . e S 249 Wi fE WO 94/07998.EP 0 531
315 EEH LT 5,457, 046 . EH LF] 5 5, 686, 593, H LR T 5, 763, 254 W0 95/24471 .
WO 98/12307 A1 PCT/DK98/00299 ik () IS L6 41 Yk ZE AL 14, .

[0361]  FiMk _FREE 315 10 4T 4 2 il B 75 Celluzyme™ FiI Carezyme™ (Novozymes A/S) ,
Clazinase™ il Puradax HA™(Genencor International Inc.), LI A KAC-500 (B) ™ (Kao

Corporation) o

il - £33 1 5 AR SR B ) AR B A D oRIR R IR 22 o B B DR I

45




CN 104404106 A OB B 43/53

(o BIE B R B B TR 58K . Ik 8 1 B ] LU 22 24 TR R I Il & 2R
1 6, D0 B T 1l A ) i 1 e i R R . R B R S B A R e,
ol U5 E ZF AT B B IS8, 451 4, Al 8 Novo (Al L ET I 8 Carlsberg . il B 22 8
309 A HLER (ARG 147 FIAL ELER (G 168 (£E WO 89/06279 FitiiR ) o JHEER (AL 85 1 W 1 52
Bl AN (Bhn, el ) AR m 82 g, £E WO 89/06270 F1WO 94/25583 Hih
[0363] HHKEA ) OS2 ) 2 7 WO 92/19729, WO 98/20115, WO 98/20116 Fi1 WO
98/34946 IR (AL 1, g AR AE LU AL B A B — AN B E A A BUR AR K :27.36.57,
76.87.97.101.104.120.123.167.170.194.206.218.222.224.235 Fll 274,

[0364] 4tk 1 ma Mk I Re % 35 15 1 & G B L §5 Alcalase™. Savinase™. Primase™,
Duralase™. Esperase™ fl Kannase™ (Novozymes A/S), Maxatase™. Maxacal™., Maxapem'.
Properase™, Purafect™. Purafect OxP™,FN2"™ F1 FN3" (Genencor International Inc.).
5 1B - )R U T A T L B R R IR . B R A A4S A 1 BB 5
TR R AR K. A IR0 B Se A8 R B s 8 (R LR ER) 1)
Ji Ui, 9040, W EP 258 068 FHEP 305 216 1 fTidk sk H Gk B s (4 EMERE ),
BT WO 96/13580 H T ik >k B S J BT A 5 (5 R IR T B, 49 Ui ) 7 AR
BB B A ML R (BP 218 272) (v BB MBS (EP 331 376) (it KB 5 B (GB
1, 372, 034) Ot S M B B R M T J B Rh B PR SD 705 (WO 95/06720 F1TWO  96/27002)
P.wisconsinensis (WO 96/12012) ; ZFftt i J& N5 U7 B, 491 4n, Y5 B AL S 2F A i (Dartois
et al., 1993, Biochemica et Biophysica Acta, 1131:253-360) k&G ZEFAT B (JP
64/744992) w58/ ZEATEE (WO 91/16422) o

[0366] i SIZfa 2 Jig 0T A 14, 8 41 E WO 92/05249, WO 94/01541. EP 407 225.EP 260
105, W0 95/35381.W0 96/00292.W0 95/30744.W0 94/25578. W0 95/14783.W0 95/22615,
WO 97/04079 F1 WO 97/07202 H /A FF I LE,

[0367] {3 1 Rk b && % 3K 43 (4 IR W5 B £0 $5 Lipolase™. Lipex™ il Lipolase
Ultra™ (Novozymes A/S) .

[0368] AERVEREE (a A/ B B) ALFRA B AL R IR AR L . R4 1S
W ER) B B TR I SRR AR . K B B 45 49 2 AP AT BB (A8, A 2 R 1T PR
PRIEAR ) AT o — JEX R, 75 GB 1, 296, 839 H BT I 4H Ak

[0369] A H W vE M B i S5 ) & 76 WO 94/02597. WO 94/18314. WO 96/23873 Fl1 WO
97/43424 FHEIAR FIAZAE, Fe 9l A8 LR AE ) — A el 2 A B BRI AR 4 :15.23,105,
106.124.128.133.154.156.181.188.190.197.202.208.209.243.264.304.305.391.408
444,

[0370] b FREE SRS MITE R B A2 Duramy 1™, Termamy 1™, Fungamy 1™ 1 BAN™ (Novozymes
A/S) UL} Rapidase™ Fil Purastar™( 3¢ A Genencor International Inc.).

i [ <G R ARG /A R RS AR 41 TR B ORI KR
48, QRS B B R TR SAR A A F IR S A A I ) S ) B gt >k 11 PR < g 49
oK A K w5 A 1 S A D S AR A, WIdE WO 93/24618.W0 95/10602 WO 98/15257 H
FIR R 2L
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[0372] Rk F RS IR B AR 045 Guardzyme™ (Novozymes A/S) .

[0373]  JEILES NS A —FhE 2 P SR S ) BSOS S AL S A IR e E A S
AN, PSRRI AR E SRR AW o AR AS R B SRS ) (R R R
INFRBZE A A I0FR) ) TG RS9 G ks R IR S o AISIE ISR TS ISR B SR ROk, T
T (non—dusting) FUki, IR, JUIH AR EA IR, 8K

[0374]  f5iltu1, W LA SE [ LH) 5 4, 106, 991 F1 4, 661, 452 H1 BT A FF 0177 £ Tk A2 50k, IF
H AT DA 1B b 38 o Ak LN B 7 VR o ISR M L (waxy coating material) f5E
i HA 1000 22 20000 R EER (MM CkE) 7 i (RO ZEE, PEG) s HA M 16
2 50 M E LKER TCH CEFEAN TR s LA TR, A EEEA M 12 2 20 ik
Ji, 3 HIE A HA 15 22 80 ANFRAA Lt 50T sHRITEE s IR DT IR s FUAIG 07 R 1) SR 12 H b 75
HW BRI H M =08, &S T VAL REAR N ) R B i R SE i $2 45 T GB 1483591,
i, AR Y LR N7 1 U7 A R VAN N 22 TG BG40 A R A SO I L L R B R R AR e Y
BRI &Y. P LRYE A JF T EP 238, 216 72k $l 2 /37l (protected enzyme)
[0375] AR BRI AP AT DL ARAT 7 A8 BT 2, 4040, 45 3510 8 3510 R0RE A 511)
BB . VBAAVEVR AR L B /K IR, T 5 2 42 70 % 7K AT 0-30 % A AL, BAEK
[¥] (non—aqueous) o

[0376]  PRIFFIA AW T —Phek 2 B R v 57, o] DL AR B+ 1, B RE el e A /
BB TN/ BUHE 7R/ SR 710 . TR SR T v MR8 DUZ E R 0. 1% 2
60 % I7KFAF L

[0377] B ALHE T b INE, il YRR S KA 1% 2 K2 40 % 1 B - R S
PRSI, 1 2 PR e 2 R TR IR B o — MR ER B (olefinsul fonate) « %t 25 Bl R &5 (/IR
Joy B R G ) L R £ 4R FE R 8 3h (alcohol ethoxysulfate) . ¢ 1 fig 28 (secondary
alkanesulfonate) . a — TEELNRIT G A G et — BUAIEIE IR, BUIEE (soap)

[0378]  HALHE T RLINF, e FIFE & H R 0. 2% 2 K4 40 % 1A B 3R 1 s M,
W UNEE LR A T 550y SRR e B R (alkylpolyglycoside) \hEdk — FIFEAR
tLf% (alkyldimethylamineoxide) « ZARIEALNGE R 5 LI WEREZ (ethoxylated fatty acid
monoethanolamide) \ g I M2 5 £ BB L « 22 FR S5 0e 525 0 D7 TR I Mg i Ak A e 1y N— IR N— o
TR ( “HIREBERZ (glucamide) ™) .

[0379] PRV LU 0-65 % HIPE B GG I (builder) BUE & 4 an ik A . — %
M2 b, = W% £h . B PR M5 (phosphonate) « Bk 12 £ (carbonate) . K & & h. & )1 = 4 &
(nitrilotriacetic acid) & " FZVU 418, W LR =HE T LR ik - sl AEBE I  n]
WHEMR Hh 8o IR EIR 2h () 4nk B Hoechst ) SKS—6) o

[0380] PEEFIA A S — Rk R R EW. LH R FILAYE R R ( LHIENE L
M) (L) R (LR ) B (SHmEne -N- 48 ) B ( LIRmRme ) R R IR IR
(polycarboxylates) #l N ZE N MEIRNS (polyacrylates) EyRER / AR ERAL SR VA 2L
JIR HEERR / WIGTRILERY) .

[o381] k¥ 5f ] DL & A I B R &, Hoa] LA B 1,0, U8 1 o ik A iR #h B ik
M Eh, JLR] L5 0B Bl BRI B 0N R e DY £ B £ i BT T AR AR e R R
(nonanoyloxybenzenesulfonate) & . B, I EAR R LIS IR, 440, BEiZ B E
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fz (imide) BREMKEALI 4R -

[0382] A W BRI 4 R 2H 6 ) 1 Bl R LA ASE FH B R AR S R AR e, B, 22 Jo B9 an Ty —
Pt B8 H T B ESORE I L LR BT PR BN R AT AR, 0 A, O IR B8, B S R (pheny ]
boronic acid) fTAEMHIUN 4- FEERIEMEE (4—formylphenyl boronic acid), 3 H a0
A LA WO 92/19709 FI WO 92/19708 I filiid RECHI IR A &4 .

[0383] ¥k ¥k )ik 7] BL & A e RV R R R 4, B, 2R B R (fabric
conditioner) ALK A4 | v A2 ) JUL TS B kR B s S B v UTRRL ) SR
FHF) 6= F (optical brightener) . /K¥EBIF (hydrotrope) W5 I #]55] (tarnish
inhibitors) BXE¥}.

[0384]  FEVELIA S W, (LA R 53 W] DL AR X TR PR 0. 01-100mg B &5 1, 8
IERFFUERE 0. 05-5mg B 1, R 2 AR 0. 1-1mg B S8 B I

[0385]  FELESRFIA G, B G om 27 4 2= 70 i 108 1t 19 2 KT DU A Y T8+ ok
PEV A 0.001-100mg &5 [, L1k 0. 005-50mg &5 [, AL 1E 0. 01-25mg &5 1, H 2 F Lk
0. 05-10mg 5 [, ALk 0. 05-5mg &5 1, I HEL R mAIL 0. 01-1mg F A MBI

[0386] W] LA HLAT MG s 4T 4 1 7 8 s M A R B 2 IR IE AN WO 97/07202 2 FF K]
VEBEFIHIH, A AR AN S,

[0387]  JE i DA SEHiA50 10— 20 R A BHIEAT R, (HAS RKe L T At ok X AR i B 91 [ T R
il o

ST

[0388] A4 K}

[0389] {1 A 2 I RN e ASE FH PRI 2 it 22 /DA S 4 R R b ™ o

[0390] B FK

[0391] 1 A H K A % RutC30 (ATCC 56765 ;Montenecourt and Eveleigh, 1979, Adv.
Chem. Ser. 181:289-301) 1E A4t 5k 61 2 Ik I B RO F FE R 1)k, ik K 61 Z kA
AR AT Y Z MR T . F K A Jal250 Bk (WO 99/61651) Sk ik H A Hem 4T 4
FOMRIIEER B RARERIE 61 £ K.

[0392]  KEFREE

[0393]  PDA VAR HHBEF 39 bu Eh 4% A Bl B IR 4 it o

[0394]  MDU2ZBP 3% 5% 3k (it T 9 Bt 4 1 « 55 T} 45g 22 ZF M 1g MgSO, « 7H,0.1g NaCl.2g
K,S0,.12g KH,PO,.7g FERFRIENY) . 2 PR 0. 5ml AMG JR &2 42 JB ¥, pH £ 5. 0,

[0395]  AMG JH & & J&@ il P4 4l pk : & F+ 14. 3g ZnS0, « TH,0.2. 5gCuS0, * 5H,0.0. 5g
NiCl, * 6H,0.13. 8g FeS0, » 7TH,0.8. 5g MnS0, * 1,0 Fl 3g ¥k 14 .

[0396] LB P it N4 4Lk - &7 10g R A 5g BE R 5g FALENAN 15g 41
WA BE (Bacto Agar) .

[0397]  SOC 3% 7% H Wl T~ 4 B 20 1 <2 %6 Ik I R 0. 5 %6 I REFE EXA) . 10mM. NaCl. 2. 5mM
KC1.10mM MgCl, FH 10mM MgSO, ;3 H7E fmi He KR 22 J ¥ I ok B B 140 7 285 B 22 20mM
[0398]  SEHEMA) 1 « A PEAN R 22 4020

[0399]  H L [CAREE BIFE RutC30 55 7R 7E i AUASE R IR 19 3 A 52 G e st 1) A A 3 o 25k
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o PITR B 5 E 5 T Z50 0 | 4T 4 25 B4R TIAL B R R I RO RS A AN L A S P IR B
B 22, SRR R A R ST B RAE -80°C .

[0400] M U.S.Department of Energy National Renewable Energy Laboratory (NREL)
PAFL AL FL F KT (PCS) o PCS HUKANEE PR [E 1442 56. 5% LT YR 4. 6 %6 FET4E R
128, 4% ARJFE . TALFESAE R FKFEAT, 1. 4% (FE& /AR B8, 165°C, 107psi, Fr4:
8 43Bh e AEMNR AT, F AR Z810 5 B T /K FE B I 35 Lok PCS. I J5 48 FHwnm{EAsE 5
LT BE PCS LABRAR SR A/, IF Hilk—25 /K 22um Millipore 3 I (6P Express Me
mbrane, Stericup, Millipore, Billerica, MA) ¥Eis. E¥ERRT PCS B &AL 25 /K AR
% 20mg/ml &I, T HAE 4°CI5E

[0401]  sEjfsl] 2 : HLEROR A E W] (directional) cDNA SCREHA %

[0402]  IE it AR S AT EL, 5T 5. 7M CsCl # (cushion) #BIEEL> (Chirgwin et
al., 1979, Biochemistry 18:5294-5299) , 5% FH UL R & B A S5 1 rp 4k (1) 5L FS R 25 1
22 B {45 S RNA o FHATFRA RIS 46 v 145 ) 1T 22 A T S A T B B 40 K 5 2 i A IV F
MERFF BERL AP BB , 3 HLA7 BB VAR 5 TR I RNA $2EXZE P (4M B (BB L 0. 5% H IR AL
RN 25mM FTAF R B pH 7. 0.0, IMB - 3i3E 41 ) P o fE 10K ik IR & WP HE 30 73 %pIf
HEL (75 12,000x g 20 4380 ) DASA e 5 T RGTIE (pellet) o W8E BIEIF H/hOoth
FHA 5.7M CsCl #& (5. 7M CsCl, 10mM EDTA, pH 7.5,0. 1 %R ER — £ W5 (DEPC) f# 2 A
ZEs K ) b, B 12.0ml CsCl ##H 26. 5ml _EyE, 3F H 50 LL3E1E 2 RNA (Beckman SW
28 ¥ ¥, 25, 000rpm, Zif, 24 /M) o B JEHE EIE /IO LR ERIF A EH RNA YTE BK
I T I B 70% LEEEEYE . B 5 RNA JLie 4% 2 Eppendorf %, £ 500 1 1 TE (10mM
Tris—0. 1mM EDTA), pH 7.6 J @i (Wia WA, ARHLAE 65°C N4 5 4380 ) , By, IF H.
1E —20°C FH ZBEPTUE 12 /NI (2.5 ARFR ZH, 0. 1 /KR 3M g4k pH 5.2) » B0 (78
12,000x g 30 738 ) W8 RNA, 71 70% SBF Rk, JF HAR />R DEPC AbFR K K Hh B
ko IR EETE 260nm FrIR ' FE SR 2 5 RNA R FE .

[0403]  IE L5 (dT) - £F 4 R oS Mg 5k 40 B8 £ % (M) RNA (Aviv&Leder, 1972, Proc
eedings of the National Academy of Sciences USA 69:1408-1412) . ¥ 4 &b 0. 2g
E (dT) #T 4k & (Boehringer Mannheim, Indianapolis, IN) ZE 10ml 1X #F 0 #& 22 vh W
(20mM Tris—Cl,pH 7.6,0.5M NaCl, ImM EDTA, 0.1 % SDS) ' ¥l 5& % W (pre—swell),
Bo FE & DEPC Ml &b PE K. JH 78 1Y (plugged) % Kl #£ (Poly Prep Chromatography
Column, BioRad, Hercules, CA) |, 3F H A 20ml 1X IOFEZE 4T, # 5 RNA (1-2mg) {E
65°CIN#A 8 73%h, 7EVK _EvA ¥ (quench) 5 4381, 7E4N N 1 AR 2X A INFEZ i 2 Jo ks Bk
S RNA INFE 22 izpt . WSCEE BRIV, FF- b ol Jal ok = et &y BLAE BRI A 2 RTAE VK B4
BOREINEE 2-3 K. B E (dT) FEH 10 (R IX InAEgE it i, Hoa 3 (R s 2R3t h %
MY (20mM Tris—Cl, pH 7.6,0. 1M NaCl,1mM EDTA,0. 1% SDS) ¥EV, #:3%E H HAZ 65°C
() 3 AR B 22 P (10mM Tris—Cl pH 7.6, 1mM EDTA,0. 05% SDS) M2 5 (A) 'RNA,
ke 500 1 1 5% BEHUCREAMICER 4040 76 260nm IWROGHE, FIVC S5 A mRNA (144 53 5 H.
1E —20°C SBEYTHE 12 /pIF . J8E B0 2 5 (A) 'RNA, 75 DEPC A3 ¥ 7K Hh 88, I HLLA
5-10 1 g M5 A FEI JEAE -80°C o

[0404] if it RNase H J77% (Gubler and Hoffman 1983, Gene 25:263-270 ;Sambrook et
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al., 1989, Molecular Cloning,a Laboratory Manual. Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY) {fi F & 26t 5 1 g HLEG AR RutC30 £ 5 (A) 'RNA 4%,
X HEEco RI-Not I-iZ[n][#] cDNA. {ETAEAL I AN RNA 5 1#) Eppendorf & HH7E 70°CH B
W5 (M) RNA(B g, 7251 1 DEPCALERRZK ) IndA8 738, fEUK_Eve i, JF HA5 W Sk
2 (50mM Tris—C1 pH 8.3.75mM KC1.3mM MgCl,.10mM DTT) 44 T&AKFR50 1 1, frik
T HE SRR S A 1M dATPdGTP F1dTTP, 0. 5mM 5- FFHE —dCTP, 40 HAT A JGHE A% B AZ R
B 57 (Promega, Madison, WI),4. 81 n g B (dT) s—Not I 5|41 1000 47 SuperScript
IT RNase H- Wit (Life Technologies, Inc., Rockville, MD) . i DK ik e N VR G
WITE A5°CIRLE 1 /N RE AR —5E cDNA. A R S, MR H3E 7S (19 U6 B 38 i MicroSpin
S—400HR &5.024F (Amersham Biosciences, Piscataway, NJ) $ mRNA: cDNA Z4AT V& 46t I ok
JE o

[0405]  BERILIE ST, ZATARAE 250 w1 A T RELE M (20mM Tris—C1 pH 7.4, 90mM
KCI, 4. 6mM MgCl,, 10mM (NH,) ,S0,, 0. 16mM NAD") H#&HE, Fril 22 & A dNTP £% 200 1 M, 60
AT KIgAT 5 DNA 225 T (Amersham Biosciences, Piscataway, NJ),5. 25 847 RNase H
F1 15 BT K HT B DNA 35828 (New England Biolabs, Inc., Beverly, MA) o 1 1 [ Wik,
ELE16°CHLE 2 /DI, - HAE 25° CIL B BIME 16 73 PR AT 5 — 4 cDNA & . 1@t
EDTA 2 20mM #83R FE R 28 11 R N, 2 I T A AT B2 o

[o406]  JEILIAIN 2 7AFR 96 % ZEEAT 0. 2 AR 10M Z IR HH XUEE cDNA 7E —20°C LEEUTVE
12 /N, T &0 R, 75 70 % SR TP ek, T4 (SpeedVac) , IF HAE S A 25 HiA7 4k G LR
BT 30 1 1 2 S AZTREEZE PR (30mM ZBR%N pH4. 6, 300mM NaCl, ImM ZnSO0,, 0. 35mM —#f 5
BHEE, 2% Hilh ) hEE. B AE 30°CRITIA NIRRT 30 73 B §.55 & % DNA K4 (clip),
HIGAHM 7001 10mM Tris—Cl pH 7.5.1mM EDTA, My#HL, JF H A 2 1AF 96 % LA 0. 1
A M SIR%M pH 5. 2 fEUK [ SREUTHE 30 438

[0407]  JEIL B0 (30,000x g RFLE 30 438h ) [HISOBURE cDNA, JF LI b K & B IR A W1
16°CIETE 1/pbBTH 301 1 T4DNA A EFSZ P (20mM Tris— L& pH 7.9, 10mM L EREE, 50mM
LR, 1M W BRI ) PR TADNA BB -Gt Fumidk , BTk G2 il A 0. bmM ¥ B flr ANTP
H1 5 B4 TADNA B84 . T VRN EDTA 25 20mM 283k 8 SR 4% 11 e o, G i e By A G A 32 B
F FE LA 2 AR 96 % LA 0. 1 /AR 3M ZERHN pH 5. 2 7F —20°C ZFEEDLIE 12 /M
[0408]  FE#hF ) N (fill-in reaction) Z J&, 4 b 18 i & 0 [F1 1 cDNA, 7E 70 % £ %
Hh ek, IF H7E SpeedVac 14 DNA Ui iE. 18 6 R NMIR-G WAL 16 CIRE 12 /M,
fF 2501 & # 2% W (30mM Tris—Cl pH 7.8,10mM MgCl,, 10mM — A& 75 B B, 0. 5mM
ATP) ™ & cDNA RDIRUTE, Frid 2 il &% 2u g Eco RI #7#%3k (adaptor) (0.21 g/
1 1, Amersham Biosciences, Piscataway, NJ) Fll 20 5. {7 T4 & #2 (Roche Molecular
Biochemicals, Indianapolis, IN) . HLE7E 65°ChIHH 20 /pehke &b v, G E Tk E 5
Oy, IR 20w 1 B KE K51 110X Not T PREIEEZEA AN 50 BA4A7 Not 1, H )5
16 37T°CHLE 3 /M, AT AT Not T HALHTHE) cDNA, T8 44 4% S 7E 65 °C Nk 15 438k
2k, BIAE 44mM Tris Base.44mM IR .0. 5uM EDTA (TBE) 2z ( £E i s K& 7K
) 71 0.8% SeaPlaque GTG IRH%F M ARFE &L (FMC, Rockland, ME) I (¥ IR BE eI FLIK
W cDNA KNG 25, AT 73 B AR TE B I AT 2 SR A /N ¢DNA o A4 BEIIRAE 16V 384T 12 /i, IF Hol
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VRIS RRE R I AE 8073 LL 0. Tkb Ay BRIESE cDNA YK /No HOEHE 1. 5% B b et i
BRI 7E 545 cDNA [ 2 A7, I FL e S n) BRI B 22 HEAE R F 4 ()7 H IRt IR ok ik
g XUHE cDNAo K554 cDNA [R5 v INEEIR BT, 3 H A GFX Gel Band Purification
Kit (Amersham, Arlington Heights, IL) MIEERE AT R FEE cDNA. £F 2m1 A5 1% R B O A0 B9
L (ISC BioExpress, Kaysville, UT) HFREAEBY BRI Ao oI5 17 4 10mg EERE U s
M1 10m1 Capture Buffer (Amersham, Arlington Heights, IL) ., iEAE 60°CHLE 10 4380k
WA Y ), B AR BIRRE C v, SLa @ A B L (2 7380, T8, 000x g) 45 E
FUTVE o AL FIFE L A8 2 B T IR TP IR GEX BS/OoAE, 7E 25°CIR A 1 20 8h, S 7ET =
B0 DR g (15, 000x @) #5400 30 2o FF IR (flow—through) , 3f HLAH 500 1 1
Ve (GFX Gel Band Purification Kit, Amersham, Arlington Heights, IL) ¥Eiti%
FE, AR5 Dl s B0 30 700 LIRS, JF HAAEE T L. 5ml Eppendorf &, HjEind
AR AN 50w 1 TE pH 7.5, 7F 25°CHRE 1 408, JF Hog&@ i e i miid (15, 000x
g) B0 1 3Bkt cDNA. A BENR KT cDNA 75k /r —20°C B 2 3R EE .

[0409] K34 thI3& i 118 99 F (QIAGEN, Valencia, CA) {# JH] QIAGEN Tip—100 SR4ifk & F
Eco RI-Not T 4 AWK pYES2. 0cDNA g [ i 5ok DNA i &4 L7 InH] T Eco RI K
61 1 10X NEBuffer (New England Biolabs, Beverly, MA) .40 Hifi7 Not 1120 47 Eco RI,
HJGTE 37°CIE 6 /if, MITEES AR 601 1 A Not 1 FlEco RI SE4TVHLAHE 101 g 4
AR R DNA. SR A4 S AE 65°C N 20 43 BhoR &R N . HIH AL JURL DNA Iy - 5
P& B, AR e T3 8, HLJa ILas In 2 76FR 96 %6 LA 0. 1 /KRR 3M Z &5 pH 5. 2
15 —20°C ZFFYTHE 12 /Mo HUTIERI DNA 75 250 1 TE pH 7.5 s E &, INFE S TBE 220K
) 0. 8% SeaKem B IEME N I, 3F HAE 60V isAT 3 /Pif. B AL E A NEER YT, IF
H AR 3E 7 U B A8 H] GFX Gel Band Purification Kit MiZEEARHEEL DNA. i 7F
260nm FRIK GBI B DNA R 22 S, B BE I A BRI AT —20°C B2 SRR

[0410] & TS T eDNA SRR S LR 4 A, 7F 10 v LIRS (30mM Tris—Cl pH
7.8.10mM MgCl,~10mM DTT.0. 5mM ATP) HidEAT T PN IAERE, iR gt il oA T 1
RUHE cDNA (6 AT cDNA F 5t U AR TR K2 1/10) 2 B4y T4 SRR 73 51 4 25ng.50ng
F1 75ng ¥ Eco RI-Not T PJEI[) pYES2. 0 2tk (Invitrogen, Carlsbad, CA) » ZAKTE 5%}
PR N Tong Eco RI-Not T HJEIM pYES. 0 #4%, i A7 cDNA. WitAE 16°CIRE 12
NI SRIEAT R SO, £ 65°C N 20 7389, H S [ ARE I 10 0 1 s KB K. #
Lo 1 EEREWHEZTSL (200W, 2. 5kV, 25mF) 22 40 1 1 HERSZ 5 AT B DH10B 40 s (Life
Technologies, Gaithersburg, MD) » 7E R MEALIR-SWYIRIN 1ml SOC 32953 (Birren et
al., 1998. Genome Analysis, Vol. 2. Detecting Genes. Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY) 2 )&, 4C 37 CHeFRgi e 1 /it . HG¥ kB8N HZEILH
500 1 A5 1 ¥RA 2478 100 0 g/ml 2R F= A LB ~FAl b, JF B AE 37 CHiFR 12 /)
o A5 LA, 6 KT B RS T & 1-2. 5x 107 MRS AR V& T i A (1 L RO 25
RutC30cDNA S, # AR TS 5t K21 1% o #51% cDNA SCEEIR I < (1) 1E —80°CAE 20 % H i
A7 (individual pool) (25,000c. f.u. /) 5 (2) £ —20°C, AH R ZE I 40 BEITIE
(3) #£-20°C, K H AT FE ¥ QIAGEN Tip 100 ZHAk[¥1F0kL DNA 5T (4) £E —20°C, 5 7] 11 AUk
cDNA.
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[oa11]  SEjife) 3 - B EROR % EST Bt il &

[o412] AR 4k i 3 7 42 5t A0 U B 15 A 96 fL 2 3 FORL i) 4% R 48 (96-well manifold
plasmid preparation system(QIAGEN, Valencia, CA)) R4tk B M7 KAt B #E 7% 1 R
R DNA, T W 7oK B SETtif) 2 IR i) cDNA ST

[0413]  SEJifs)] 4 73BT cDNA SeFE R DNA J7 514

[0414]  7F PHRED/PHRAP %4 (University of Washington, Seattle, WA) HI4HEL T BEAT 0
JEHE (base calling)JiE HIEE (quality value assignment) FIZEAAIEHE (vector
trimming) » FJ Blastx F£/3 (Altschul et.al., 1990, J.Mol.Biol. 215:403-410) 7F 32 77
& Linux # (Paracel, Inc., Pasadena, CA) ] BLOSUM 62 %Ef% (Henikoff, 1992, Proc.
Natl. Acad. Sci. USA 89:10915-10919) #EATALBLHT EST FrAIARXS T+ PIR %dfs 28 1) 3 51 Al

KR
[0415] St 5 - %55 G b HAT M 9B AT E s s PEI Sk 61 223K (GHE1B) (1) cDNA 3¢,
i

[0416] AT cDNA S KRR 1) 5 A L5 e P AE R e DA% 61 2 IKIKAH
MR 4 e s oA S am 2T AE 32 70 R RIS R IO K 61 2 ik (GH61B) [ cDNA wef% . B AT
& XA H Ul B IO Y 22 K S K 61 1 U0 Rk L EROR 25 Y V) T SR BE B 1V (Saloheimo
et al., 1997, Eur. J. Biochem. 249:584-591) [{J#% L3 7E 25 [ /K1 b2 50 % [F]— 1) . 7EIX
PTG %8 58 2 Ji s WIL ROV VR SRR AR _EEEC EST sole I AR 22 M 24 8 100 1 g/
ml ZRE B EN LB PR L. BPARAE 37T CIR T R, I HAE K Bk B A AU 5 5
EH THERAN A 100 1 g/ml 2 NTHHSEM 3ml LBo A F5 W 4E 37 CIR B ik, 3 H
FH BioRobot 9600 (QTAGEN Inc., Valencia, CA) 4% JFURL DNA. #5oK H B4 BST 5ol ) i
$i DNA FEk FH Big-Dye™ Z& 14k (Applied Biosystems, Inc.,Foster City, CA) JlJF, {#
FHML3 (E AR SCHT7R I Poly=T 51400 P 5o % 1) 37 S o

[0417] 5 =TTTTTTTTTTTTTTTTTTTTTTTYN-3" (SEQ ID NO:3)

[0418] HH V=G ABC, M N=G.A.CET

[0419]  EFE— A0 &M TR 740 40 BT, % v [ & i %4 4 pTr3337 1 B [C AR 2 EST
113337,

[0420]  SEjifs] 6 < SRAEGwbs HA MG GR £ 4k 35 23 M 03 1tk 1K 22 DR 1) L [R5 ¢DNA mef&
[0421] ik T RSO RE = A5 1ok A EST pTr3337 (K] 2) G/ FH1E R .

[0422] 5’ —TGTCCATGGCCGAGA-3 (SEQ ID NO:4)

[0423] 5’ —~ATACTGGTCACTTCCCCAA-3 (SEQ ID NO:5)

[0424] 5’ —GCGCTGGGTCAAGATT-3" (SEQ ID NO:6)

[0425]  {F Perkin—FElmer Biosystems Model 377XL Automated DNA Sequencer FA#F
ekl — 2 A2k 34T DNA I (Giesecke et al., 1992, Journal of Virology Methods
38:47-60) . JIFE 1. 17kb cDNA Jy BXff) Phred JFiE{E K 36,

[0426]  HLEGAKF GHE1B cDNA bo Zmbd X % H & /741 (SEQ 1D NO: 1) FIHEE (12 5L IR
J¥41 (SEQ ID NO:2) 7m Tl 1o Hahd /Pt fE 26 L2552 750bp. Hahd i il & B 5A
249 NREIETR . Fih[X Hy 56. 8% G+Co f§ ] SignalP F£J7 (Nielsen et al., 1997, Protein
Engineering 10:1-6), Fill T 19 MRIEHIME T K. T et B &8 230 D2EEER, 47
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TN 25. 1kDa, HAEHL AL (pI) 4 7. 36,

[0427] ¥ M Interproscan £ J¥ (Zdobnov and Apweiler, 2001, Bioinformatics
17:847-8) 43 #fr e AK 7« FH B [ Tr3337 & At 1 25k BRL 25 A3 B S5 /K A I8 2K O 61 22 I
FEAVERIE (sequence signature) . XA PR A Pfam 8 PF03443 [ 7445 4E (Bateman
et.al., 2004, Nucleic Acids Research 32:138-141) {7 T-%% 3& 20 & 241, iX i A 70 [
Tr3337 Zifidh HLIRARFE K 61 FEA

[0428] i F {1 EMBOSS 1] Needle F£ AT Needl eman—Wunsch &% (Needleman and
Wunsch, 1970, supra) K@k HFFJE 1143 10, 6k FTEEHTE 43 0. 5, Fi EBLOSUM6 2 R R > Il 7 22 2k
R 7 51 ) LR BT 4 JR B AT o LR S 7 T i BL FROR B 25 (R (L b AT B4 0 41 4 22 73 i 1)
WEPER GHO 1B R 22 IR ) [ E 2 2L B P41 58 B L IRKR % (GeneSeP ADH34517) FIIKE
5t (Chaetomium globosum) (UniProt Q2GPR1) [IPAFMMEIE K AR KKk 61 21 13 2 & Ik
B 51) 4% W BAT 100 % A1 62 % [7]—PE ( ASEFEER D) .

[0420] & UKL pTr3337 IR B R K LA NRRL B-30878 {8k £E A FEHLAL £
B R AR 0, db T XS H 0y (1815University Street, Peoria, I11inois, 61604) , 1%
J8 24 2005 42 9 H 20 H.

[0430]  SEjifs) 7 <4 T L IOOREE 5K GHO 1B JEERI KK i 22 R 1A 8 14

(04311  Beit T N ICHTRHIPIAG AL E IR S | P LLAITIR ¢DNA ek PCR 975 HL G R
5t GH6 1B FE[F . ] InFusion Cloning Kit (BD Biosciences, Palo Alto, CA) ¥R
B E ¥ v 2 RIA AR pATLo2 (WO 2005/074647) T, AT B BRI PEIH AL FNIE$L .

[0432]  IE[ 514 -

[0433] 5’ —ACTGGATTTACCATGAAGTCCTGCGCCATTCTTGC-3" (SEQ ID NO:7)

[0434] [ 514

[0435] 5’ —AGTCACCTCTAGTTAGCCTTGCCACAGGGCTGG-3’ (SEQ ID NO:8)

[0436] KA BRI RGIS)FH . FRFH) 5 pAILo2 [AFE AN KRS .

[0437] B¢ FaREFFNS 14925 50 K BEJR FH T PCR B, BT ik e 5747 100ng ML FG A% ¢DNA B
e (fnsEiifsl 5 BTk H14 ), 1X Pfx Amplification Buffer (Invitrogen, Carlsbad, CA),
611 10mM dATP.dATTP.dGTP A1 dCTP HJVREH, 2. 5 §47 Platinum Pfx DNA Polymerase (I
nvitrogen, Carlsbad, CA),1n 1 50mM MgSO,f151n 1 10X pCRx Enhancer Solution(Invitr
ogen, Carlsbad, CA) , ZAKFA N 50 0 1. P IE5MAELE 94°C 2 78— MEER s FIAE 94°C 15
Fb.55°C 30 #F1 68°C 3 8P 30 M. 5 MIASRIEAT 4 CLRIENEH (soak cycle) .
[0438] Kt S N W) AE 1.0 % B R BEEER 70 &, A6 A 40mM Tris i —20mM & FREH —1mM
EDTA 4l (TAE) 2, Horpols 3kb ) 4%t MAZGEI U1 T I HAR $m i3 vy 1 1 B -5 4
QTAquick Gel Extraction Kit(QIAGEN Inc.,Valencia, CA) #4744k,

[0439] H.J5{# H InFusion Cloning Kit B N EX7alE A pAlLo2 . H Neco T flPac 1
THALE AR (A A S i Fe 2 41 ) o Bt e HL KR QTAqui ek e ik sk 4lifb B .
W EE R BRI AL I 3R AR s N AL B A — i, P AR R IR Ok pTre 1B (1 3) , Hodr ik
GH6 1B FE PRI A6 S A5 NA2—tpi JA BN 1 (SR A SR itk o — Sk Bk R MK it 25 T4 B 7R
SRR A 3 A Gk ) iR~ EARMN (201 1) B 1X InFusion Buffer (BD
Biosciences, Palo Alto, CA) .1X BSA(BD Biosciences, Palo Alto,CA).1 11 InFusion
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(PL1:10 #% ) (BD Biosciences, Palo Alto, CA).100ng F Nco T 1 Pac T yH4LHI pAlLo2
H1100ng B G AZE GHO1B 4i4k PCR = )4H 1. 4 SRWAE SRR E 30 0% fEHH 1u 1 ik
R A K AT B XL10Solopac Gold 4Hfifl (Stratagene, La Jolla, CA) o 1t PR il lE7H
MR AT pTre1B (GHO LB A ) IR R 1 HeAL 7, JF HAT AT QTAGEN BioRobot 9600
SRl 4 JFURE DNA

[0440]  SEjiAs] 8 A K M1 5F Jal250 TR ik guhdh HAT SR 4T 4k 22 40 fift (1035 12k 1 5K 0% GHE 1B
Z K H AR cDNA

[0441] R4 Christensen et al., 1988, Bio/Technology 6:1419-1422 [{)J55K i %K
% Jal250 JR A ik, fiH 5 g pTrelB( L& pAlLo2 FE 8 /R X i) ki A oK ih 2
JaL250,

[0442]  FH pTr61B (GH61B JEHH ) FAL K h# Jal250 j 4 T K2y 70 IMEALE . 14 10 %%
AR 53 5 22 K PDA ~FAR

[0443]  H 5ml 0.01 % Tween 80 YWk #B ALK i 1Y (confluent) PDA “F 4, Jf
¥ oo F B2 P & 125m1 B F 4% P 0 25m1 MDU2BP 1% 2% 3% wp JF HL 7€ 34 C.200rpm
B. B bR G, ¥ 1E v 1 vi 9548 A 8-16 % Tris—Glycine SDS-PAGE &t iX
(Invitrogen, Carlsbad, CA) SRAFHTR BN ZEMRI 51 1 _Lik. B5IE) SDS-PAGE 43 Afi
(profile) 7n T JLANMHALKEA KE 25kDa f1HT I 45 .

[0444]  F 10ml 0.01% Tween 20 Prif—MME4bid (7EPDA ER5F%) (KR AT/ H#
P& 500ml MDU2BP 3575251 2 F+ Fernbach H7, L™ A T RAEBE 5 759 R4 1o
RIBGRIEHR I HAFFH 0. 22um GP Express plus Membrane (Millipore, Bedford, MA) &L,
[0445]  SEEMY 9 - HL ISR GHO 1B X A IR OK % B — Al b I A B IROR 3 R IR
fif 22 FUAL B IP) T KRS FT 11 52 1

[0446]  TE/KAASLE 2 A, ¥ HL AR EE GHE 1B ( 4 SE it 8 A prid 2K i & Hh 4 =4k ) Wi
b, 3 HAF A Biomax—5 i (5000NMWL ;Millipore, Bedford, MA) f] Centricon Plus—20
B JERS AT A 50mM LR pH 5. 0. W1 WO 2005/074647 AT Hil & R IEK fhEF B -
B I ) AN 40 L) L TR 85 R B, P2 A B T AN I 3k 3 HLASAZ 4 2 i ) 7K Ak
[0447]  ZEASRES 2 BT, MICTRAE —20°C 1) B8 ) 25 1T 856 10 I 8 VAR

[0448]  AF FH %f #2328 A9 B2 Wk b (PHBAH) iRk % (Lever, M., 1972, A new reaction for
colorimetric determination of carbohydrates, Anal.Biochem. 47:273-279) il 5E it
JEBE (RS) X[ &I AT & AT HIE 5 T 96 FLIE S R0 Ko

[0449] O H% BE AL W 19 90 1 1 25 43 K B T 96 £L A HE i 1 S = B 97 #R (Corning
Inc., Acton, MA, Costar, clear polycarbonate) HIEPFLH . WL BN FLHER N 600 1
2% A AP 1. 25% PHBAH SRAC LRI o« 4 AN 55 K- PARAE T HI i n#idk E7E 95°C
10 738 FER BRI R B S, LN 35 0 1 BB K. WEEASLT
F 100 1 1 25008580 7T HE R 2 F ) 96 LIk (Corning Inc., Acton, MA, Costar, medium
binding polystyrene). 1 H SpectraMAX Microplate Reader (Molecular
Devices, Sunnyvale, CA) I AE 410nm FIWOGREE (A,0) o A HIBRIE I ZEKs A, o (B HAL A 1 %
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[0450] i FH /AN A A5 BE AR E S (0. 005.0. 010.0. 025.0. 050.0. 075 F1 0. 100mg/m1) 3K75
FrRUE 2, X BT IR BRvE S AT AL FRE S AL BE . 3 A 25 B /KW B 10mg/m1 76 25 B B)
VA ) 2% T 25 B AR A i

(04511 A§i ] LR S50 H AT 4 40 A Bt IR Bl R (B b, %)

[0452] AL (1) = RS g ¥100%162/ ( LFHUEZR () *180) =

[0453] = RS (u/uy*¥100/ ( FF4EZE (1. 111)

[0454]  FEi%5E S, RS AR P DU 258 Y S0 &= 8 JORER A (mg/m1) , TRl 5~ 1. 111
S WA T A 32 A P T 2 R I () G

[o455] 18 i K &K th & B - M M P BE A A O 40 M 1 B OIROR B OR B R K R B
ERPCS(UL T\ EE Al 1 % =& /A M), Bt b K f# /£ 55 H Deepwell Mats
96 (Brinkmann, Westbury, NY) [] Deepwell Plates 96 (1. 2ml, Brinkmann, Westbury, NY) &
HAT o HHIHAAFA N Iml K14 Eh R NVAE 50mM ZEEEN pH 5. 0 FRHEAT, 48 50°C 1A B A+,
[0456] X[ RS PCS 2. 5mg 1) HL IR B KRB BE (time—course) R, b 78 ARE
5L, PCS 0. 625mg [ HL [GAR# GHE 1B (4N A STk Aok i h B4 ™ 4 ) (4T 4R/ O Nt
I 25% ), I HAFHE R 555 PCS 2.5 H1 3. 125mg [ AFM 78 (1) HL IR &R R ) 45 R
5B, SN AR PCS 2. 5mg HL[GKE GHE1B &R H 45 R ELE .

[0457]  XI& A &5 PCS 2. bmg HL [ FE A BRIV 2 1 N S B, b 78 LA & 5 PCS 0. 2,
0.4.0.6 B¢ 1. 2mg ¥ B [CARE GHO1B iR (AR K &P EA 4 ), FHFHIRE
115 /Mo ¥4 R 5450 PCS 2.5 A1 3. bmg A4 78 HL O FE 85 IR MU 45 R LR

[0458] A [] S i 1B VA5 AE4 72 INF TR] 55 A PCS KA S N AR HY 20 w1 2853 RkE, I FUKs
SRR N2 Mul tiScreen HV 96 FLidE F#k (Millipore, Bedford, MA) H1#) 180 1 1 i
MEIRAY (102mM Na,CO, F1 58mM NaHCO,) LAZE b o bt i B A8 i i & ) — P
B IR L LR PCS B AR o UMk I, A AT SCITIR PHBAH 056 73 B HE VR RS
[04509] 7R TIE 4 g R T R EOK I B — R B R R A BN 78 HL GO
A GH6 1B 4 [ 70 A= Tl R AE I 8] i SGh 1 /K™= 36 o 5 40 [R) i 0 IR 2 1 ek B PROR 25 IR
VEAH B 82 21 SR itk o ik eicdE AN Be LASUE I GHE1B 22 IR IR 7K AR R, BR 4 LRI
TEREFL PCS 2. bmg IX M) 5149 2 I8 F BUINAE R T AE 115 /M ST A 1. 2%,

[0460] & 5 T o) 45 SR Ui BHAE GHE1B 2 fik— s Jiu [l ) 2 (1 A i P ML 248 /&7, 5 K
P& R IR 28 L ICOR R IR =K K2 16 %6 4k

[0461]  ZEWAF BLIK R TR

[0462]  ARIEATIAMAT AL 143 PRI R O &L T ARSI LA &5 754
R, JEXAFST 0y, 1815 University Street, Peoria, I11inois, 61604, JFF45H T F
BIERT

[0463]  {R¥E4 Has 1Ry H H#1
[0464]  KHFFE AL pTr3337  NRRL B-30878 200549 H 20 H

[0465]  ZBIE T TR N IR A fRAEA LR FiG R P, &R 5 b2 2 KR
37C.F.R. § 1. 14 F1 35U. S. C. § 122 T N BB IRIFILIL TR o 12 ORIEA A T LR 8K B AR 1)
FEAR BARE TR . R8RS T ARG M RIAS, B S 8L CAR I B K, KPR 4N E LR
BER, T DUIRTHZ AR o« AR, A B AR, LR B IR SR AT AN SOt S5 Tt A & B IR /F T, S
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TS WS X BURFAT 0 Bl 5 7 B FIRL R AR

[04661  tbAd, A SCHp PR A EE SR O (A A AR B 5 AEBR & A SR 2 T I FL AR
7 TH 5 PR DA 18 TR RCARATE D AR W LA 7 T U o A T S50 (0 77 TR SR AEAS R B A
22 o s b, AAHIT I AR U8 BT P S 6 T ARSI AR N 2R UL BRASSCHT s RIIA K 22 4F,
A T 4 22 PG SO A2 S5 10 2 LY o SR 8505 th T RV A\ BT B PRI ASUR SR KV TR A o A
RO T R LG E L7 A2 TF A

[0467]  ASCHIM T ZRZ% 30K, AT SN EIFAENS .

56



CN 104404106 A

F

5

1/3 1T

[0001]

[0002]

<110
<120>
<130>

<150>
<151>

<1e0>
<170>
210>
<211>
212>
<213>

<400>

B3] &

i HedE 8 Novozymes, Inc.)

TR R A AR M s 0y ik

1082

60/7
2006

8

5. 204-W0

22, 579
~09-30

PatentIn version 3.2

1
1172
DNA

B R AZE (Trichoderma reesei)

1

goatetaage cccategata tgaagtectg

cggragegtt

gggtttcatt

tggetggtac

cgacattete

cagcaacatc

tacctacegtg

gricaagatt

gatcaaccag

tgtetteege

ctatectcag

aactcetgca

aacaagtcacg

cggtegttoge

gactgatgee

acgeatgetyg

cegptetatt

atgtatatgt

dtatagtact

acactacate

<210>
<211>
<212>
<213>

<400>

1

2
249
PRT

c¢leggecaty
ctegattact
gecgaggace
tetcdcaaga
gtcttecaat
gctgagtgea
caggaggeceg
ggcaacaagt
catgaacttc
tgcotgaaca
actcagetct
agetacacca
gttcgtigaag
cgtgactsag
ateattgttt
acggeaacaa
gaagaggeat
tgaacgtact

taaagaaaaa

gacaagteca
actatcagaa
tagacetges
acgeggecece
ggggocelgg
geggategty
goatcaacta
ggactgtgaa
ttgetgecdea
tegeegteac
acaageceac
tecetggece
tcggagetat
tgtatatatt
atecetgtag
dgtcaggaat
cggctggeat
actggaaceg

aaadadgadaa

cgocatiett
aaacticacg
geaggatact
clicatetee
gegtegecatt
cetetggect
cacgacegtyg
taacuceead
gatececglog
lggtgeetat
aggetcgesc
tedccelgge
agecotgtes
tgacaaggat
tttgatgace
tatattgtet
ttggatggea
geocatiace
atedtaagea

g4

R AE(Trichoderma Teesei)

2

5

57

geagecetie
atcaatggac
goteacttee
cotgaccaat
teteccacts
cacceotacyg
gacaagaaca
gtetggeege
ggecteagge
agtgcgaace
acgadagege
dtettettca
caaggetaga
ateotgatgat
agattegtata
ccaggetget
dtgaacgeag
agatatagge

agteateaac

sctgtetige
adtacaatca
ccaacgttee
acaccacgec
cageggeegs
gtcccategt
acctgegetg
agraggatet
ccggagacta
geatgeagaa
teeetgccgg
acecttacac
tecaggegta
gaacggagag
cgaaatcega
aagageceac
gtctecatga
cetgtgaaac

atgtgaaasa

Met Lys Ser Cys Ala Ile Leu Ala Ala Leu Gly Cys Leu Ala Gly Ser
10

15

60
120
180
240
300
360
420
480
540
600
660



F

¢l

&=

CN 104404106 A 2/3 W
Val Leu Gly His Gly Gln Val Gln Asn Phe Thr Tle Asn Gly Gln Tyr
20 25 30
Asn Gln Gly Phe Ile Leu Asp Tyr Tyr Tyt Gln Lys Glon Asn The Gly
35 40 45
His Phe Pro Asn Val Ala Gly Trp Tyr Ala Glu Asp Leu Asp Leu Gly
30 55 60
Phe Ile Ser Pro Asp Gln Tyr Thr Thr Pro Asp Ile Val Cys His Lys
65 70 75 g0
Asn Ala Ala Pro Gly Ala Ile Ser Ala Thr Ala Ala Ala Gly Ser Asn
835 90 95
Ile Val Phe Glan Trp Gly Pro Gly Val Trp Pro His Pro Tyr Gly Pro
100 105 110
Tle Val Thr Tyr Val Val Glu Cys Ser Gly Ser Cys Thr Thr Val Asn
115 120 125
Lys Asn Asu Leu Arg Trp Val Lys Ile Gln Glu Ala Gly Ile Asn Tyr
130 135 140
Asa Thr Gln Val Trp Ala Gln Gln Asp Leu Ile Asn Gla Gly Asn Lys
1435 150 155 160
Trp The Val Lys Tle Pro Ser Ser Leu Arg Pro Gly Asn Tyr Val Phe
165 170 175
Arg His Glu Leu Leu Ala Ala His Gly Ala Ser Ser Ala Asn Gly Met
180 1835 190
Gin Asn Tyr Pro Gln Cys Val Asn Ile Ala Val Thr Gly Ser Gly Thr
195 200 205
Lys Ala Leu Pro Ala Gly Thr Pro Ala Thr Gln Leu Tyr Lys Pro Thr
210 215 220
Asp Pro-Gly Ile Leu Phe Asn Pro Tyr Thr Thr Ile¢ Thr Ser Tyr Thr
225 230 235 240
Ile Pro Gly Pro Ala Leu Trp Gln Gly
245
£210> 3
Q211> 25
<212> DNA ) ;
213> B RAKE (Trichoderma reesei)
<220>
<221> misc_feature
222> @Q4).. (24)
223> V=G, AR C
220>
<221> wmisc_feature
222> (25)..(25)
€223% N¥=A. € GAT
400> 3

[0003]

ttetttettt ttttttittt tttvn

<210>
211>
212>
213>

<400>

4
15
DNA

¥R AE (Trichoderms reeset)

4

58
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tgteccatgege cgaga

10> 5
211> 19

<212> DNA ‘
213> B EAZE (Trichoderma reesei)

<400> 5
atactggtca cttecccaa

£210> 6

<211> 16

<212> DNA

213> B RAZE (Trichoderma reesei)

<400> 6
gegetggete dagatt

€210> 7

<211> 35

<212> DNA

<213> B K ARE (Trichoderma reesei)

<400> 7
actggattta ccatgaagte ctgegeeatt cttge

210> 8

<211> 33

<212> DNA

213> B ERAE (Trichoderma reesei)

<400> 8
agtcacctet agttageett gecacaggge tgg

59

15

19

16

35
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GGATCTAAGCCCCATCGATATGARGTCCTGCGCCATTCTTGCAGCCCTTGGCTGTCTTGCCGGGAGCETTCTCGECCATG
M XK 8 ¢ A I L A A L G C L A G S V L. G H
GACAAGTCCAAAACTTCACGATCAATGGACAATACAATCAGGGTTTCATTCTCGATTACTACTATCAGAAGCAGAATACT
G Q V¢ N F T I NGO OQUYNQQGEF I L DY Y Y Q XK QDNT
GOTCACTTCCCCAACGTTGCTCECTGETACGCCGAGGACCTAGACCTGEGCTTCATCTCCCCTGACCAATACACCACGTC
G H F P NV A G WY AZEDILDULGPF I s PDQY¥Y TTP
COACATTGTCTGTCACAAGAACGCGEGCCCCAGETGCCATTTCTGCCACTGCAGCGGCCGGCAGCARCATCGTCTTCCAAT
D I vV ¢ H KN AAU®P G A I 8 A TAAAG S NTIVFQ
GGGECCCTGECETCTEGCCTCACCCOTACGETCCCATCATTACCTACGTCGCTOAGTGCAGCECATCGTGCACGACCETG
W e P G VW P HPY G P I VT YVVECSGSCTTUV
ARCAAGAACAACCTGCGCTCGETCAAGATTCAGGAGGCCGECATCARCTATARCACCCARGTCTGGGCGCAGCAGGATCT
N K N N L R W UV K I ¢ EA G I NUVYNTOQV W AOQOQD L
GATCAACCAGGGCAACAAGTGGACTGTGAAGATCCCGTCCAGCCTCAGGUCCGGAAACTATGTCTTCCGCCATGARCTTC
I N O 6 N K W T VvV XK I P § 8 L R P G N ¥ V F RHE L
TTGCTGCCCATGGTGCCTCTAGTGCGAACGGCATGCAGAACTATCCTCAGTGCGTCAARCATCGCCGTCACAGGCTCGGGE
L A A H G A § 8 A N G M QN Y P Qg CV NI AV T®EG S G
ACGAAAGCGCTCCCTGCCGGAACTCCTGCAACTCAGCTCTACARGCCCACTCACCCTGGCATCTTGTTCARCCCTTACAC
T ¥ A L P A G T P A T Q L Y K P T D PG I L FNPZYT
ARCAATCACGAGCTACACCATCCCTEACCCABCOOTETGGCAAGGCTAGATCCAGEEGTACGETGTTGGCGTTCGTGARG
T I T &8 ¥ T I P G P A L W Qg G .
TCGGAGCTGTTGACAAGGATATC TGATGATGAACGCAGAGGACTGATGGGCCTGACTGAGTGTATATATTTTTGATCGACC

AAATTGTATACCAAATCCGAACGCATGGTGATCATTGTTTATCCCTGTAGTATATTGTCTCCAGGCTGCTAAGAGCCCAC
COGETGTATTACGGCARCAAAGTCAGGARTTTGGGTEECAATGAACGCAGETCTCCATGAATGTATATGTGARGAGGCAT
CEGCTGECATGEGCATTACCAGATATAGGCCCTGTGAARCATATAGTACTTGARCGTGCTACTGGAACGEGATCATARGCA

AGTCATCAACATGTGAAAAAACACTACATCTAAAAARRAARARARRAARRAILAR

K1
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5 T7 5%
F1 & %5 EcoRI (527)

Tree61B
2 kAL &

pTr3337
6999 bp

Ura3 - pMB1 # &

61



CN 104404106 A W BB B M 3/5 71

EcoRI(768)

NA2-tpi £&3-F

blaA
Ncol (1447)

Tree61B

Ncol (1939)

AMG #1EF

K3
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100%

90%

80%
X
s 70%
0
R
W 60%
&
]y

50% —@— GH61B(0.625)+CLF(2.5)| |

= CLF(2.5)
40% B
’ - ® - CLF(3.125)
30% ~ . . , 1 .
0 20 40 60 80 100 120 140
B8], /)N B
K 4
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90%
-—4—CLF

—— CLF+T.r.61B

= @ = CLF+Jal250

80% /

8-@----"-"0

HAE %

70% , '
5 25 3 35 4

B #tE, mo/g PCS

Kl 5
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