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L —FR&T o W K fRBEAR K, A5 755 SEQ 1D NO: 2 [ KA & 112,154,197,
228,261,306 LA f 375 AHXS MK — N8R 2 A7 B A R EUAR, Forb iz Ar pk oA 27 4 — Rl K i
[N

2. WIBUAE SR 1 Pl AR AR, 12748 K 5 206 AR 4 Y — MoK R g 16 2 R 18 1y 41 R Ay &2 /b
60% 20 65% /D T70% 2> T5%. 20 80% .50 81% . F/082% /b 83%. /b
84% . &b 8% &/ 86% /M 8T% . F/»88% .5/ 89% . 2/ 90% . F /b 95% . &b
96 % 2/b 97% . &2 /b 98 % B A /> 99% H/NF 100 % 174 — 2.

3. WIBURE SR 1B 2 Pk AR, iR 18 B AR AR £ 4E B /K i i — A
&, G H LR &I A - (a) 5 SEQ 1D NO:2.SEQ ID NO:4,SEQ ID NO:6.SEQ ID NO:8.SEQ ID
NO:10.SEQ ID NO:12.SEQ ID NO: 14.SEQ ID NO: 16.SEQ ID NO: 18, SEQ ID NO: 20.SEQ ID NO: 22,
SEQ ID NO:24. SEQ ID NO:26. SEQ ID NO:28. SEQ ID NO:30. SEQ ID NO:32. SEQ ID NO: 34, SEQ
ID NO: 36+ SEQ ID NO: 38, SEQ ID NO:40. SEQ ID NO:42. SEQ ID NO:44. SEQ ID NO:46. SEQ ID
NO:48.SEQ ID NO:50.SEQ ID NO:52.SEQ ID NO:54.SEQ ID NO:56SEQ ID NO:58,SEQ ID NO: 60,
SEQ ID NO:62.SEQ ID NO:64. SEQ ID NO:66. SEQ ID NO: 68, SEQ ID NO:70.SEQ ID NO: 110, SEQ
ID NO: 112, SEQ ID NO: 114,55 SEQ ID NO: 116 [ a2 ik A 2270 60 % [7 41— 20 £ 1K
(b) FHHAE MG B4 T 5 BUT I AS K 2 % R 65 1 2 K « (1) SEQ ID NO: 1.SEQ
1D NO:3.SEQ ID NO:5.SEQ ID NO:7.SEQ ID NO:9.SEQ ID NO: 11.SEQ ID NO: 13.SEQ ID NO: 15,
SEQ ID NO: 17, SEQ ID NO: 19 SEQ ID NO:21. SEQ ID NO:23. SEQ ID NO: 25, SEQ ID NO: 27, SEQ
ID NO:29. SEQ ID NO:31. SEQ ID NO:33. SEQ ID NO:35. SEQ ID NO:37. SEQ ID NO:39. SEQ ID
NO:41.SEQ ID NO:43.SEQ ID NO:45.SEQ ID NO:47.SEQ ID NO:49.SEQ ID NO:51,SEQ ID NO:53,
SEQ ID NO:55. SEQ 1D NO:57. SEQ ID NO:59. SEQ ID NO:61. SEQ ID NO:63. SEQ ID NO:65. SEQ
ID NO:67.SEQ 1D NO:69.SEQ 1D NO: 109, SEQ ID NO: 111,SEQ ID NO: 113.5¢ SEQ 1D NO: 115 ]
HCGRE IR 65 41, B (11) (1) ERME 5 (o) 5 BUN S IUEA 20 60 % 41— Ut
() 2 1 P R 4 1 22 K :SEQ ID NO: 1. SEQ ID NO: 3. SEQ ID NO:5. SEQ ID NO: 7. SEQ ID NO: 9.
SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO:15. SEQ ID NO:17. SEQ ID NO:19. SEQ ID NO: 21 SEQ
ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO:31. SEQ ID NO:33. SEQ ID
NO:35.SEQ ID NO:37.SEQ ID NO:39.SEQ ID NO:41.SEQ ID NO:43.SEQ ID NO:45,SEQ ID NO: 47,
SEQ ID NO:49. SEQ ID NO:51. SEQ ID NO:53. SEQ ID NO:55. SEQ ID NO:57. SEQ ID NO:59. SEQ
ID NO:61. SEQ ID NO:63. SEQ ID NO:65. SEQ ID NO:67. SEQ ID NO:69. SEQ ID NO: 109, SEQ ID
NO:111.SEQ ID NO: 113, 8% SEQ ID NO: 115 [ 2 Ik 4wt /741 5 LA & (d) SEQ ID NO:2,SEQ 1D
NO:4. SEQ ID NO:6. SEQ ID NO:8. SEQ ID NO: 10 SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16
SEQ ID NO: 18, SEQ ID NO:20. SEQ ID N0O:22. SEQ ID NO:24. SEQ ID NO: 26, SEQ ID NO: 28, SEQ
ID NO:30. SEQ ID NO:32. SEQ ID NO:34. SEQ ID NO:36. SEQ ID NO:38. SEQ ID NO:40. SEQ ID
NO:42.SEQ ID NO:44.SEQ ID NO:46.SEQ ID NO:48.SEQ ID NO:50.SEQ ID NO:52,SEQ ID NO: 54,
SEQ ID NO:56. SEQ ID NO:58. SEQ ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO: 66 SEQ
ID NO:68.SEQ ID NO:70.SEQ ID NO:110.SEQ ID NO: 112, SEQ ID NO: 114. 8% SEQ ID NO: 116 [#]
FSER S IR R B A A AT 4T 4 R 7K AR 12k o

4. WIBURVE SR 3 il (7R 1, I A 2o A A1 4 — BRK R B 15 AR 25 00, B JL A Rk
SEQ ID NO:2. SEQ ID NO:4. SEQ ID NO:6. SEQ ID NO:8. SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID
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NO:14.SEQ ID NO: 16.SEQ ID NO: 18.SEQ ID NO:20.SEQ ID NO: 22,SEQ ID NO: 24.,SEQ ID NO: 26
SEQ ID NO: 28, SEQ ID NO:30. SEQ ID NO: 32, SEQ ID NO:34. SEQ ID NO: 36 SEQ ID NO:38. SEQ
ID NO:40. SEQ ID NO:42, SEQ ID NO: 44, SEQ ID NO:46. SEQ ID NO:48. SEQ ID NO:50. SEQ ID
NO:52.SEQ ID NO:54.,SEQ ID NO:56.SEQ ID NO:58.SEQ ID NO:60.SEQ ID NO:62.SEQ ID NO: 64
SEQ ID NO:66. SEQ ID NO:68. SEQ ID NO:70. SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114,
Bl SEQ 1D NO: 116 MR IR s B HAT 45 4 — Wl /K A PR 9 1 B

5. WIACFIEESR 1 2 4 AT — T ATR AR 4K, 1% 421K 5 SEQ 1D NO: 2, SEQ 1D NO:4.SEQ 1D
NO: 6. SEQ ID NO:8.SEQ ID NO: 10 SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16 SEQ ID NO: 18,
SEQ ID NO:20. SEQ ID NO:22. SEQ ID NO:24. SEQ ID NO:26. SEQ ID NO: 28, SEQ ID NO:30. SEQ
ID NO:32. SEQ ID NO:34. SEQ ID NO:36. SEQ ID NO:38. SEQ ID NO:40. SEQ ID NO:42. SEQ ID
NO:44.SEQ ID NO:46.SEQ ID NO:48.SEQ ID NO:50.SEQ ID NO:52.SEQ ID NO:54.SEQ ID NO: 56
SEQ ID NO:58. SEQ ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO:66. SEQ ID NO:68. SEQ
ID NO:70.SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, 8% SEQ 1D NO: 116 KA Z ik A
2/060%.2065% 2> T70% 2/ 75% . 20 80% . /b 81% . 2/ 82% . 2/ 83% . 2
b84% . F /> 85% . 2/ 86% /b 87T% A/ 88% . /b 89% 2/ 90% . &b 95% . 2 /b
96% .22/ 97% . 2/ 98% B A /> 99% H/IN T 100 % ¥ /7 41— 3

6. WIRHIE SR 1 25 PAE—THTIR AR, B0 3k B AL — A2 IR, Z 4 B B
&I R Y112H, VI54M, S197Y. 1228V, 1261L. S306A. LA} G375E.

7. WIRRIESK 1 & 6 AR IUIT IR A4, i — B & 76 5 SEQ ID NO: 2 [ £ ik
(AL 247262300322 332,338 LK 439 AHXT R — AN 2 ML B AL AR, Horp iz s
IR LA 4T Y W K RS T

8. WIBURIE K 7 ik (24, gk — B &k B FAW— e NS ZAH LT %
TR Y, :A247S. T262K, N300D., V3221, D332N, E338K. LA & 1439,

9. WIRAIEK 1 &2 8 PAE— I IT IR AL 44, iF— DA & 765 SEQ 1D NO: 2 [ £ ik
[FIALE 256287 LL AL 344 AHXS MK — AN BRE AL B A AR, Hor iz 728 vk BA 41 4 — Bk
FR AR T

10, WIBCRIE SR 9 ik 728 0, E— A&k B R AR — e E DNEU 4L H DT %
T2 A :C256L L2871 LA M L344F,

L1, GACRI ISR 1 22 10 FPAFE— TR (28 14, i A A SiZee A G n &2 1. 01
g, e 105 5 2 1L L5 e L2520 L3 20 1L 4520 1.5 5. 20
L8152 2 5. 2/ 5 5. 20 10 f5. 20 15 5. 220 20 £5. 2220 25 5. 220 50 5. 220
75 {5 B2 D 100 fE AR E T .

12. —Fh 3 B Z TR, %7 B2 TR M mBCHE K 1 2 11 F4E— TR
B,

13, — = A e 4 MK B AR AR 532, 7S « (a) ARG & THZ AR R 1
A RS WACRE K 12 Frik i 2% BRI R4 s IF HAREH (b) [z i4.

14, —Ff FHABUREL SR 12 BTk (1) 22 12 65 B % AL IR e JE DR REL A AR08 53 B3R ) 40 Lo

15, —Fi A AnBCR K 1 22 11 PRI IR AR AR IR 7 V2%, 2071845 (o) 6 2
TR B A B A T B IR b A R I 2 4% IR 1 — R FE DRI A B — e )
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L s IF HATIEH (b) IR 1A

16. —Fi FH T 3R13 45 4 — KRR8I0 T332, %7 VA AR AR SR A £ 4 — B K i I
i 5 SEQ ID NO: 2 A IR HIAT B 112.154.197.228.261.306 LA K 375 FHXT R ) —4> Bk
AL E AT NBUR, Hor AR (R A 41 4k — RK AR 1 5 9 ELIRTSGZ AR 14

17, — P T PR AR B A AT 4E A B J7 1, ST HE AR WBCR R 1 2 11 WP E
— IR TR (P £T Y R KRR AR A AE T, RS A b B AT 4E = b R

18. —HH T A KB =R 77, Z 5SS < () AEMBCRIEESR 1 & 11 E— T pT
LT AE ZHE K AR B AR A AE T, FH—FhBR A S0 — FheF 4 =6 R REAL 5 (b) H—Fb
B Bl R B AE ) KRR IO AT 4 = R, DU A R4 s 9F H (o) MR ]
WO KT -

19. — P R EEAR Y 22 MR 735, % 7R AHE Pl B 2 Bl R I A 1) e % 41 4
FZARL, HrP PR AR SR 1 2 11 A — T IR IR 4T 4 — K AR B AR AR AR AR R, L —
B A %A 4 2 M R R .

20. — Pl S B M R A A, B B WP EE SR 1 & 1L AT T IR AR R
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4 HRKIREE TAAFRATENN B TR

[0001]  SKFAEBEHEE Bh A SO T 5 ¥ A BH R ASURI (¥ 75 B

[0002] AR BH 2 AR 4 REVR #2719 & VE B DE-FC36-08G018080 £EBUN S #F T 5 il
BUNAEA R B i — 2 BUR .

[0003]  JEAIFEFIGIH

[0004]  AHUEM & —MEHLA R PHIEE, %Py R 5 H 4 A 4E k.

[0005]  RHEHTS &

% BRI
[0006] AU BHI K £ ik — K 7K AL AR 1R | 2 L X S8 A0 (R ) 22 1% 1 R « DA B 7= A R i iX
A K T V2

[0007]  AHOCH: A Ui AH

[0008]  £F4E 2 AR A AL B 1, 4- B ERN— MBS . T K
fift B — TEBERI SR ME N o X LOBE L HE P ) A SRR L AT 4 R KR UL B — TR
P U1 SR B BT B AL B AL ET 4 22 3R A, AF AT IF Mo g 4T 4 WK i e o 474 —
7K AR AR I T 4 25 2R 5 A0 A i L P R T T A 43 1 o T 4 OB 2 T 2B R 1 — Ak vk
B-1,4- R T IRAIK . B — MIRE TR 45 4 — HK R B A B

[0009] AR JSUAT 4E 22 SR A Rl I B AT W R A B 5 1 3R A5 K& IOk b S R e B
A RS B DR S BRBRTE VE ME o BRAE A A ARHBE AV A% 43 AR A T
[ A PR A B 7 ST SRR . X SR R B A YR AT R LR R R A . — B
A JTUET A 32 5 AN T P KR, 910 T e R S TS 23X 8T R TR B sl R DA% ) b e 9 BE U
P T

[0010]  W02011/050037 #¢ #x T B A e iE A A e i + AR 58 5 (Thielavia
terrestris) £F4E “HEKAABEZ R, W02011/050037 #% s T H AT ek i) #ha e M 1 08 ot 2%
(Aspergillus fumigatus) £T4E — ¥ /K R,

[0011] A< BHERAE HLAT B9 0 i FvEe e T 1A 4T 4 — Bk i AR Ak

[0012] & EHAIA

[0013] AU BHHE K o3 B8 B 4T 4 B KR i A0 A, dX 87 A4, 25 71 55 SEQ 1D NO: 2 [ il 2
IR B 112.154.197.228.261.306 UL % 375 FERT R I— N2 A (W, 504 ) & Ak
FRTEAR, G a AR s BT 21 4 — WK i v 12k

[0014] AR R BHIEI B 50 S070 AR 1) 43 7 1R 22 A% P IR 5 A 5 X 8 220 4% 17 IR ) A% B )
IRCER L CL R A R 5 DL R = AR AR AR ) g 1

[0015] A% BHIG ¥ B ] T Bl B A AT S S MR 732, i 7 1A S A AR R B I 4 4
TR KRB A AR AR AE R, AR S A B AT B R AE— T T, RS VR
A (R Fr FE Aft 1 BR AL R 2 A 22 A

[0016] AR BHIEI B = Az — Bl R B =W (1) J5 %, 1K 28 7 VAL HE < (a) FEAS K BH ) 41 4 —
B KRB AR AR AEAE T, F — PR S T4 e M REAL 5 (b) A —Fhsk 2 A (flan, 2L
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Bl KEE D RPN AT 4 =R, DU A R4 531 H (o) MR Rz R 19
7)o
[0017] AR BIEH S R BT 4R 2 MR 775, X BT A4S ] — ek A (9 an, 2%
Bl ) REETUE DR IERET Y 2 B}, o 7 AR R B B 4T 4 W /K g 28 1 A7 A T —Fif
MG IAR LT YERMRIEAL . 75— D7 ], RIERET Y=L A — MR ). 20—
J7 T 3K 77 3k — DAL RE MR RSO R )
[o018]  Bff Pl iy 2 3 1]
[0019] & 1 7 HH 4mhd ELA 41 4 — Ml /K A s MR 1) GHE 22 JIK i g FA L 1 22 A B R T IR B
(Talaromyces byssochlamydoides) & A 12 K1 4H DNA =41 (SEQ 1D NO: 1) Fi4ft = L /R
FE41) (SEQ 1D NO:2) »
[0020] || 2 7 HE MG ARCEL 1R 22 A A R TR B X I GHBA T 4 — il /K Bl A2 AR i e e T
[0021] & X
[0022]  LELARZERERGEG < ARTE “ CEARSRHENEN” =R — PR ILAERE (EC3. 1. 1. 72), HoAfE
o CBRFE T B AR R SRR S A2 R . TR o — Z8 18 LA J LR ATl 25 4 168
(R 7K Af o HE T AR B B 9, 46576 0. 01% TWEEN"20 (AR SR ik L LR o F RERR TSR )
1) 50mM LR (pHb5. 0) HHAEH] 0. 5mM £ BT A5 2= FE A Ay e A >k 5 £ B A 20 15 Al vty
Yo — AN ERALIY WA SR NERENG & XA BB AE pH5 . 25 °C T & 73 BRI 1 U IR IR AR 2k
P B B 1 Rl )
[0023]  SEA7FEPRIAR R ARTE “ SEAr BE R AR AR e o A [R] 2% € A 5 R R 14D 255 A1 14 1
B 2 AR A AT — R SEALIERIAR Fp AR RAR A2, Bn] SERHA N 2 81
SRR AR A LU UTBR IR (T i i 22 IR A 224k ) Bn] LAgn 5 HAT e i 2 25 IR 21 I £
JIK o 22 IR R S5 A7 255 AT A A iz o 25 AT Ry S5 67 255 AT AR PR G R 1 22 JTK o
[0024]  a —L— FA[R7AFI AR B P < AT o —L— Bl hy AR WA PR S e — o —L- Filr
APV B 5 B PACT D Rt 7K A (EC3. 2. 1. 55) , FfeAk o —L— B R A8 4 o At R sty s Ji
a —L— By S AP MR R R 2 K A e AT o —L- Bl AR MR B L S (1, 3) - A/ B
(1,5) = B a —L— Pl hy A S 0% BT R AF Bl S A SR  CL ARl A e LR B R E o o« —L— il
P AR IR A FF IS A AR A B R AR B T o — BTh PP RE . o —L- FTh R dE e o — Bl
PAA BRI BE T B 28 o —L— Bl R AW BE Tl o —L— Bl qPr e s B 17 7K S i« L— Bl s
EORE 7 BE o —L— PR 0B . T AR B H B, A & ml 1 100mM ZR%EH (pHb)
v 5mg ) T SRk B2 /N 22 B R AR BE SRR ZRRE (22 g I r 2 /R 22 e A PR A ) (Megazyme
International Ireland, Ltd.), % /R=Z B il ATi B~ 7] (Bray, Co. Wicklow, Ireland) PA
SRR 200 0 1 7E 40°C R EFSE 30 708, BB I AMINEX® HPX-87H FEEiE (115K 555
‘=AM /ATA] (Bio—Rad Laboratories, Inc. ), 3€ E M HkHr o 83 (Hercules, CA, USA) 34T
Bl B AFBE 23 el 2 @ —L— Pl Rz AP R i B 7 il s
[0025] o — FHERERRAE HHG  ARTE o - BIPERE RO BE” ETe — M o -D- TR IR TR
PR fift i (EC3. 2. 1. 139) , HAREAY o —D— R BEIE IRBE 1 31 D- AbE RS B A BE I K. T
AR B I, IR YE 3 B 1 (de Vries), 1998, 4l 44 & (J. Bacteriol. ) 180:243-249
FWE o — FPERE B TRV M. — AN RAL o — R RRBE 17 IS 5F T REf8 75 pH5. 40°C R
B3 PRI 1 UBE 21 1) T T I B 40— PR kAT 00 e 122 P ) o

6
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[0026] B — %] B £ B - AR E“ B - OME T B B e M B -D- B A AR UK B
(E. C. 3. 2. 1. 21), HARA R v 3E 38 SR 1t B —D— i 26 4 o ik (K /K A, JFRE T B —D— 7] % B o
WA KB E B, R SCE . (Venturi) 28 A, 2002, 5K H K 4 E 52 B RE 572 F0 1) i 4b
B -D— FHE I <5 A AL DL — 2 A b 2= R (Extracellular beta-D-glucosidase
from Chaetomium thermophilum var. coprophilum:production, purification and some
biochemical properties) , i A2k & (J. Basic Microbiol. ) 42:55-66 [FIFEFAE H
XA HE AL — B —D— ML PR A5 2800 EP VR A ke B — AR PR vE . — DRI B - A
BELFRE 2 SCRAE 25°C . pHA. 8 T, 7E84 0.01% TWEEN® 20 (7 50mM #5745 50 ob MAE N
JEEAIIT LmM XA HE REE — B —D— ML A1 2 B 45 0 B AR 1. O BB IR BN R RE 2R B o
[0027]  B- ABEH M. RiE“B - ARWEH 8" =48 — M B-D- KRHE 5 A KK M B
(E.C.3.2.1.37), Hf Ak I B (1 — 4) - RIERERISMIIA AR, LLAAARIE M A s 25 B e 8 1Y
D- AR¥ERRIL . HTAKRWEIE K, — AN RALR B - A2 X ATE 40°C . plb NEEH
0.01% TWEEN® 20 ] 100mM ¥ &2 5 AAE 4 A LM X AL 4T - B -D- ARHE 174
SYBE A 1L 0 SRR R RN AR R 25 B B 1
[0028]  ¢DNA : AR ¥ “cDNA” ZFiam] LI I S 4 5k AT 1 A% B30 1% 40 IR s A ) BT B (1)
mRNA 7325 [ DNA 731~ o cDNA 52 7] DAAFAE TR N 2R BRI DNA TR 5 7 241 S
GE R AIZR IR RNA B 5472 mRNA [ RTAR, ‘B ild — RSP CEESEE) I, 2RE1EN
BCFART C BT ) mRNA H I
[0020]  ZF4YE —MEAKAAME  RTE“ LT Y —HEKMEEE " S8 —Ah 1, 4- B -D- HZRBE 4T 4 —HHK
fiftlE (B.C.3.2. 1.91 MIE. C. 3. 2. 1. 176) , HAEALETYE 52 AT UE TR AR 547 B -1, 4- &
B E BRI AW 1, 4= B —D— BB 0 K Ad, AT ARE 38 JR M R o ( £ 4 — B K
f i 1) BCARIE R M AR v (LT 4 KR 11) BECET 4 — 8k (R HL (Teeri), 1997, 42
W AR HF (Trends in Biotechnology) 15: 160167 ;28 HL2% A, 1998, L4 24 2 2 £ 1)
(Biochem. Soc. Trans. ) 26:173-178) . MR¥H 35 (Lever) ZE A, 1972, 0 Hr4EWIL ¥ (Anal.
Biochem. )47:273-279 ;35 « W {d#k (van Tilbeurgh) %5 A, 1982, BRI A 4L 2 S & 4
. (FEBS Letters), 149:152-156 ;75 * i H MM 70 3 Zk 7 (Claeyssens) , 1985, Kk A4k
P BRE PR, 187:283-288 s LA K 36 (Tomme) 55 N, 1988, BR¥H W4k 7 243K (Bur.
J.Biochem. ) 170:575-581 it #tiids RS ok I & 2T 4 —BH /K i 1 o
[0030]  £T 4R 7 fRREERAT 4E R ARTE “ LT UE Rl 7 Bl “ AT YRR B — a2 M
(o, 8 ) KARLT AR M BB . X ZEB G —Fh el 2 Bl D) 3 SRR — Fh el 2
Lo T REK NG —FhERZ Pl B - MTHE TR S A . H TN A Y 5 O RS TR R
FEARTTEAHE (1) 05 AT YEZ A AEE TE, JF B (2) W B SR AT 4R R o s 1 (D
IR AT 4E KA LA B - IR E G ) a0k (Zhang) 55 N, 1 4E 2= B Ot 1
FEEH LR A B SR IS (Outlook for cellulase improvement:Screening and selection
strategies), 2006, EWHi AR E (Biotechnology Advances) 24:452-481 T 4R . M
ET YR 3 73 s PR P AN MR A R &, X B IR ) B0 4 FURE = (Whatman) 1 5 3848 74
i T AE R VAN B AT YR 3R VR YRR AL T B R AT Y R 5555 . e W R 2T 4E R
O3 FE T S A BURE 8 1 5 UB AR N R BB LRI g o 1230052 S i R ik 5 B A
P44 (International Union of Pure and Applied Chemistry (IUPAC)) ( = (Ghose) ,
7
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1987, £F 4 W 5 M i &2 (Measurement of cellulase activities), 4ifE 5 [ H Ak %
(Pure Appl. Chem. ) 59:257-68) #fi 7.1
[0031]  HE T A B H I, LI &AL DR 20 T 55 RS INET 4 22 70 it i 2 1 0 HE K
fRAHEL , B — b el 2 Pt YE 22 03 AR BEIEAT TR 2T Al 2R K AR IR 5 D0 Al 5 T 4 32 73 it B
M :1-50mg LT 4E B il /g T PCS P43 (iAW PR I LT 4E =M L) L 7
HEA IR (4140°C -80°C, #1U1 50°C \55°C .60°C65°C B 70°C ) FIIE A pH (1 4-9, 41
1,5.0.5.5.6.0.6. 5.8 7. 0) T FFEE 3-7 Ko BB < Iml S, Pedik SR BE SR I FilA
I EKFEFF (PCS) , 5% AN PERE 4, 50mM Z 8845 (pH5) , ImMMnS0,, 50°C \55°C B 60°C,
72 /NI, I AMINEX® HPX-8TH AT (R SEe =5 A3 FR 2 ), 36 B b 5o g B ) k4T
[RTBE AT o
[0032]  ZFYEREMEL ARBAUEBRMEL B S A A ER MR AEY BRI 40 i
BEP R 2R RAY R, B _FEME a4, M = FEERR. dffEREK
Jart R A g R AL S 2 0, H B 5 R I TR R A R R 1T 2R
o ST YEFR 2 MK ET Y BRI ZRY), BRI — Mgt B — (1-4) -D- ®i S0, M F4T i &=
&2 R 51, i BHA — R A BRI DL 3 SO0 25 A7 AR R R ZEBE AR R S8 Bl A B 2
REME UL SCH B2 80 . REET YR — O 2800, (B R IRILAE A A 23 = B LT Hi 5R
PERERI AN M G AR A AL . PET QR E S G R TYER DT iR, XA T
e g 4 M BE L 5 .
[0033]  £T 4 Z< 3 ¥ WL T 9 G A A 1 =25 L Fe s B2 BARCRE A, BROR IR L AL DL AOR
M. YA R DO, (HATR T R B R W BB R (G REIREY ) Ik TiT
] A4 B 4 AR G 4R ) B R W) AR UL S OR B (MO R R ) (2 W, ) 4, 4
o y% X /R (Wiselogel) 25 A, 1995, T 4E 4 & B F /It (Handbook on Bioethanol) ( ¥
/R« E« $ 2 (Charles E.Wyman) % %8 ), 25 105-118 5{, Z& &) 9l B v Hr th hie 4 141
(Taylor&Francis) , & B 1 4 [X. (Washington D.C.) ;& (Wyman), 1994, 4= 4 % 5+
A (Bioresource Technology)50:3-16 ; #k 8 (Lynd), 1990, W FHH Wik ¢ 5 4 W) £
A (Applied Biochemistry and Biotechnology)24/25:695-719 ; % & /K (Mosier) %
N, 1999, K i 45 4 2 1 4 ) ¥ 40 ) & 1 9F & (Recent Progress in Bioconversion
of Lignocellulosics), W4k % T / & ¥+ R 8 #F f& (Advances in Biochemical
Engineering/Biotechnology), T ¥ (T. Scheper) L4, 5 65 3%, 55 23-40 b1, HLA AL
A i AL (Springer—Verlag, New York) o fEMEM ERARH IS, T 4R AT LR LA FIEA R
JRA Y25 SRR AN Bk AR e 5 DR G TP R A i s, £— M
WITH, S YERM B RATT AV M B 425 — ML TT 1, SR MR R AR AT 42, H
A AYER EA YRR E.
[0034]  FE—TJ5 1, ST 4= MR R RN TRR W » 765 —J7 I, T4 =R 2 M B (FE
REVEAEY) ) o A5 —J7 1, AR BRI E AR . A6 55— J7 1, ST 4E =M kL 40 AN
BB ARSI, A YERM PR R K. fES — T I, A YERM LR AM (BFEMK
WERY ) -
[0035]  7EJ— U7, T HERMELE FAT. 0 — 7, TR MR R H RS, 5T
[, STYE XML o 65— J7 0, A 4ER MRS TR . 50— J7 T, ST 4E MR 2
8
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FREYE o AR —TJ7 1, LT 4E R MBS TR £ — 70, 4R TR, /£ —
J7l, T AERMBLRE R . 72— 71, ST EREM BTG R. 7E S — 71, ST 4E R
BeRR o 765 — 7T, T4 =M BRI AT

[0036]  7E5—Jili, A4 EMELZ L. 765 —J7 i, T4 Z MR . 765 — 71,
LY MBS o 5T, ST YR MR o 72— J7 1, ST 4E MR A . 1E
F—J T SR REMEE B AL . AE T, T Y M BRI

[0037]  FE5— U7l AU ZMEUE BB YR . (£ — 7, Y RZM B4 4 4 %
FES— 7, ST e B R RAR . fES — T, ST4e =M R R RS, 7R — 1, 4T 4E =M
KRR ETYE R . 25— 7, T4 R ML R R L 4T 4R 5%

[0038]  7E5—J7TH, £ 4E =M Rl —FoK AW . e AT, RIBE“/KAEAEMRE
FRAE K AE IR i ok 6 AR R = AR R AR 0t o 7K AR AR BT DL R 2 VBE /K AR ) T
) BT o

[0039]  £T4fE Z Ak} n] DAF2 JAE AT A B8 mT DA A AR 43Ik O 0 1K) 7 VA AT AL 38, dn A
HATHEIR . fE— ML TT T, A 4 2 RHEAT T TiAb 2L

[0040] )T ARTE“Gtd 7 B HESR € — MR ER PN 2 X TR . %
B e 1) 4320 5 28 5 ER P I8 58] TR R 5 1 I B A LA 2R 25 65+ (T ATGLGTG B TTG) FF
U, F H UL 2007 (U TAALTAG 8% TGA) 450K . 4l )] DL LRI 41 DNAL cDNA L &
DNA. B A A o

[0041]  FEHIFH) ATE IR FHN BARA TR AK G i A A I AR A 1) 2 12 B B R Ui 75
RIRZIR P41 o B2 0 P SR TG A2 A8 A4 1) 2 1% 1 Rk U v] DA B AR 1 (R, >k B AHTA]
SR BOANIER CRE, Sk BASFIZERR ) 5 BOARRT T8 2 R AR R B MIR T . IX S48 41 A
FEEART 5050 R AT 7 RTIRFA0 J8 35 5P 51 LS s 0k F
20, I YIS JA B DS SRR 55 . TRl N TR X s il 51 5
i — R AR AR 1K) 22 1% IR 1 9 ) DX 0 PR e A R Tl B D67 s 160 Y 5 3K 64 i) 41) T A
A 2k

[0042] Py IR ZEMERG AE “ WUV HEIZRBERE” Bfe— M) -1,4-(1, 351, 4) - B -D- i 5
B A—H SRR ARBE (B C. 3. 2. 1. 4) , AL AT e 3= VAT E R AT A (WAL R R L
TR ) HARKZ RN 1, 4- B -D- B EERVRES B -1, 3 MM WA B -D- #HF Mok
KA ZERE UL S B AT e 2= 4 5 AR A R 1) B -1, 4 BERT A I K g . ] DUIE I =
O A 7 P 1) AR AT B ok 3 DR ) T 60 o 10 s Jor A R iy 40 8 I R ik o2 P 1) e SR B I v
(KRR 2006, 2EPHARLERE 24:452-481) o AR BB H (1), B4R =87, 1987, 4o 5 1
FHAA 59:257-268 IFE /T, 75 pH5 . 40°C R AT HI R FAELT 4 (OMC) 1R A IR A & P D) A
SRR I .

[0043] KA ARTE “IRE” AR BB AR TP IR, B EAR T R VR 5 E
Wi R R SR 1B L LA Aok o

[0044]  RIEFAR ATERILBA” B0 5 b — PRI — M 2 5 IR Bl R
e 2 SRR R AR 0 P 21 1 S 1 B ER JE DNA 43

[0045] X% 61 Bl KRG  ATE “ ZX0% 61 BEH /K i~ B0 “ 2K 0% GHB61” B, “GH6 1”7 B fi
AR = A B HF B. (Henrissat B.), 1991, & T 2 LR 7 F1) AHALL M 1 B 25 /K A B 16 20 28 (A

9
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classification of glycosyl hydrolases based on amino—acid sequence similarities),
EML 4 (Biochem. J.) 280:309-316 ; F1 == %45 B. 1 D13&#% A. (Bairoch A. ), 1996,
& 1F Bl I 7K 8 B 10 3 T 7 41 1 79 28 (Updating the sequence—based classification of
glycosyl hydrolases) , Wik 2% 316:695-696 @ T-HE tF /K Ml X e 61 2 k. XA
GG I R AT 2 T AE — A S R 5 TR R B R AR 95 I D) -1, 4- B D i SRR T
A% 73 S AR B K R S 00 . X SURiE I &5 M AV AR ARSI B MASBERE A A
SLERBE ARG SR, 25 T EAE S A 4 R B sl AT 4k 2 B IR G 4 45 648 FH I 5 AR s 41
Ye 2RI BE T, AR BEAE CAZy 4325,

[0046]  [Si] 2 %% ME il - A TE “PB BEIR MR NE “ B AR 4- 3k -3 FAU I I RE LS — M K A I
(EC3. 1. 1. 73) , Hofte 4k 4- 720k —3- P WAEMIE (B BEMLIE ) JEFI BRI i Bl (AR
FAR A R a5 A B RAE RS ) KK, L AR BRIR IR (4- 2 J% —3- PR L AR
fis ) . PAIZEERMERE (feruloyl esterase) W AEFR A BEERNEHE (ferulic acid esterase) s
FE R WA TR AL MERG . FAE- 111, N AEFR RS /K B « FAEA. cinnAE, FAE-1.B{ FAE-11, HTAK
HFfE) H B, 78 50mM ZFR4H (pHb. 0) Hr s 0. SmM [R]85 F2 o AR 25 25 B V5 0 JEE 470 Sk i 52 o] B0 1%
BRI TR o — AN B 1) P B R MR S 55 T BE 8 7E pH5 . 25 °C T Bk 73 BRI 1 U IR IR AR 9k
P B B R )

[0047]  Jy Bt < ARTE“ T B EIRG I A Z IR 2 M/ BOREE AR I I — ek 24> ()
wr, Ay ) BAERN 2K, bz BERA A 4 oK fgs iR, fE— i, B RS A4
BE K I ) R A2 IR 22 2D 85 96 IR SR BRIk A, 49 40 A /b 90 96 2 FE IR AR AL | Bl A2 D
95 % I 2z FE PRIk 2L o

[0048]  *PAYE R ARG BT 4E M ORTE P A YE R 0 MR B P YE R BTE—
Fhe e m (Ban, 2R ) KL YER MR R . 22 W, a0, Y4 « D. (Shallom, D.) Al
MU« Y. (Shoham, Y. ), Tl A4 2 41 4 2§ (Microbial hemicellulases), i “E 4 % B
WL (Current Opinion In Microbiology),2003,6(3) :219-228) . 4[4k &2t YR
B i I ORBR 20 71 P AT YE R BRI LW B FE(H AN R T« SR H 82 B IR . R R0 I
Pt ST Rz AYET 208 0 Tt IO oz A1 ke P B G T TSN (O] TR U R e SPLO IR R R
T TR0 T R NG I H 2% SR I R T OR SRME  DL OR R B . IX LR ) R
AT Y 3R SCRE AR M 2 B e TORE AR, IX 28 2 B 28 ph S S R A At B B (1) £ 4 R T AT 4
A, WNEB SIS — MR M4, AR MR AR, NS4 R —
AT I B R R A5 0 o 21 T Y 32 1) R AR 45 40 R AL 2R SR VT 2 B i P (R FH DA L 58 4
Bfidt o ~FET4E = B (AL BTH R /KRR B (R R T /KR (GHD , B ZK i £ TR s ] 2R 1 N
F BB R KA G GRS (CE) o XS BTEIE T EAT— 97 41 1 [RIYE 14, W] DA 43 i
F| GH F CE . HA B AAH I3 B 10— 28 5% ] Lt — 2 4 45 41 8 DL BEFR e 1)
GG (50an, GH-A) o 328 HAR B /K AL A 4 3t P I 1100 e R A S A R 3 1) 43 S8 T AE B /K
A YIE R (Carbohydrate—Active Enzymes) (CAZy) iR e 3545 . W] LIARYE =i Al E
g=hr (Bisaria), 1987, 400 5 N HIAL 5% 59: 17391752, fEiE & HIRE (#1401 50°C.55°C 8
60°C ) Fl pH( 40 5. 0 8% 5. 5) NI 45 4 3 4 A Tk

[0049]  (EPAK RS AT  ARTE S im RS LA AR A TR 22 100 MZH R IR K
Ui, AR PR PRV DNA EVEFE Y, £F 42°C R AE 5X SSPEL0. 3% SDS.200 f3 5. /ml B 7)) I HAR M

10
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) RS 1 DNAL LA K 50 %6 () FRBENZ iR AT A AT MR AT 12 &8 24 /NI AR e 26
{8 FH 2X SSC.0. 2% SDS 7F 65°C T ¥Es =%, BIK 15 435,

[0050] 75 -4 M0 « ATH“ T8 F 40 M BR 2 T AL & AR B I 2 % IR M A% B A AR Bk
B IAT oA G e Ve S (PAT AT MO Y o ORTR: “ 1 40 M ke el T S B TR) R 2B
()57 55 2 A4 AN TR] 401258 A 40 i AT AR

[0051]  CSCadkpRE M AR e IR I B HR 5 — AR AR DG R AR N T2 A it et 1 e
fiE o SR eSO R M A FEAELAS BR - 38 I i Pt e 1

[0052]  HEmiGFAERE M ARTE G AR e BRRAE T oEA AR TR —
BN 2 J5 78 R R 41 A — B8 7K At Bl ok 1) S S PR P B IR B o 2R R AHRT T 558 A 1R 168 1) 4
Feog M n] DA nAE— A sk 2 A (Flan, 204 ) IR A R T oA . B, % — ek
A (i, 204 ) IR AT LR 45°C & 95°C i [l (AT — sk 2 NMEE, 111, 45°C .50°C
55°C.60°C.65°C.70°C.75°C.80°C.85°C .8 95°C (EiAEM 2 IA], 540 62°C .67°C .68°C.72°C
2E), —AEEAS (BN, B4 ) pHAE 3 22 9 IVE R P, 61140 3. 0.3, 5.4 0.4 5.5. 0.5. 5.6. 0+
6.5.7.07.5.8.0.8. 5.8 9. 0 ( BRAE ML 2 [R] ) , FESLE S CIA] ) S E, Bl 1 4380,
5 38R 10 Z38h 15 238P .20 43R, 25 3830 43845 4reh ok 60 43R (EEE b A, 5
23 Zr B 3T 3 ) AT IR AR DR B R ARG 1 o SR, 3 W] DAAT S I KT
AT R AR It ZE AT DL e e M T AR A

[0053] AR PAAH X T2 A 1A 39 In 1 Fhe s M T DUIE it ZE /R 4 A (DSC) A FH AR 47k
W RIARHE iRk e (22 0, BN, SrRe S SCRE (Sturtevant) , 1987, #) #4622 4F1F (Annual
Review of Physical Chemistry)38:463-488) . AXARAH XS T 3 A< 1 38 0 i) #ds g M s n] DA
A8 FH B 1 JBAAR T 28 43 BT R 5 o 78 AR AE R T 216 A R 38 I i PR PRI w] DU FH A T2
AP G R R AR AR TR P B85 236 ASAH LU ASE () A AT N P 5 >R o o 49 2, W] DAASE FH S 46 8 iy
FE I 1R R I E o

[0054]  Zr B ATE “r BT Bl TAERARAZERIE RS SE H . 25
S AEBR fPE S HE < (1) EATAERIRAFAE IR 5 (2) 2203055 o 5 LR SRAH ORI I
— P a2 FhEk BT R ARAFAE B 73 25 BR AT AT 0, B FEAELAS B ) B A2 1A R TR
B A IREE R 7 5 (3) AR T7E B AR F A RIS A Jpod i N TAEE R A T4 5 55
(4) AN T 5 HIRARAH S BE A A 20 2 B0 Iz i B (0, g 2 40 i b ) B2 4K
FE R IS AT SR R 2 A DU 5 DL B 5 4 2 4 ) s R R R AH SR B Y 3 1
SRR FRAEA ) mAER TR

[0055]  fIC/™ A% BE A« ARTE AR BE A AR AT THO R 8 2220 100 % H IR MR ER K
Ui, IRPFARIER) DNA EREFE)T, 78 42°C F 7E 5X SSPEL0. 3% SDS.200 %3¢ /ml BYPII 3 HAZ
PP e 00K 7 DNAL DAL 25 % 1 BRI 1B AT TS AS FARAS 12 28 24 /NI R A MRl i
ZAFH 2X SSC.0. 2% SDS 7 50°C R ¥Eisk =&, fFI% 15 434D,

[0056] IR ARTE A K7 e AR B R AT B0 R S5 A4 (o N=- SR i . C- &
i R BRI SE ) 2 R TR EZE A ZIK. fE—J7 1, Z 7 SEQ 1D NO: 2
MEAFERR 1 219 215 5K SignalP /7 (Je /K& (Nielsen) %5 A, 1997, H 1 i T.#%
(Protein Engineering) 10:1-6) , I#E ik & SEQ 1D NO: 2 HIZA MR 20 & 456, 15 A4
CLRN R 5 16 2 48 o m] DL A b AH [F) 22 1% 7 BR 3R A 11 Y Al Bl BE 2 Rl AN IR e 2 ik (R,

11
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HAARR) C ARl / 8N Rim2d 2L ) KRG .

[0057] A E KRS A) R TE S A2 TR hs 7417 i F R g s oA 4T 4 — ik it il v Mk
IR Z IR 2 %R . 7E— 7 T, 5 T 7000 SEQ 1D NO: 1 FIRZFFIR 1 & 57 Hwhd (5 5 kK
SignalP Ry (JE/RARSEN, 1997, [F] ), s 2 kg id )7 51 & SEQ 1D NO: 1 % 12 58 &
1786 Bk H: cDNA [7%1),

[0058]  RTE“ B Z K Gmbs 77 51) 75 0 S LA A B0 HE 225 A1 20 DNA S 51 ) ¢DNA J7 418X cDNA
FF A FE R4 DNA 7371 6

[0059]  HPEEFEAE TSRt ARTE T SIS AR B TR 2220 100 MZATIRR IKER
Bt Ui, M3 FRVER DNA ENIEFE T, 76 42°C R AE 5X SSPE.0. 3% SDS.200 5% /ml YY1 FF
HARVE R e 5 1 DNAL LU 35 % 1 R Bl 3R AT TR AT AN AT 12 22 24 /i) o ikt
Bl 248 ] 2X SSC.0. 2% SDS 7F 55°C T ¥Es =&, [-IK 15 434,

[0060] — AR PEAAT ARTE T - mRE S A B AR TR A 22D 100 MK
TR IR e, AR ARV DNA E[ZEFEFE, 75 42°C N AE 5X SSPE.0. 3% SDS.200 4§ 5¢ /ml BY
DI HAR P () S £80RS  DNAL DL K 35 % A IEIK T g AT AR S HIZRAT 12 & 24 /I . 453K
M Bl 243 F 2X SSCL0. 2% SDS 7E 60°C R ¥E#: =K, BRK 15 414

[0061]  SEARAA ATE “TALME” BARGIS — R AR — M 2 1R

[0062]  IZMRAEEAA ARTE “IZIRA AR B MR INAFAE I ZE R 23 B B DL B AR A
o T AN IR 7 A S Rl B R R X BN B & BN SR PN BN BE I R 4 1, B A
A EE S

[0063]  WIERAEMBIESE: ARIE “ AR EHUER” EIRXAE— P 2L, Hrp ISR SN T2
AR S e B T A A B AL, XA X H P 0T 1% 9mbs 7 51 KR 2

[0064]  SEAEICE ANET Y —RE K ARG AT “ S8R B SR AL Y MK ARG =R 0 Al
HH TS DA™ A AR R B () 2T 24— W A 70 R ) — T 4 A /K A o S AR AT DL RARAEAE
[r) CEPAERY ) 2R KRB B .

[0065]  HA Y5 Rt im I 2 Ik AR “ R 4R 0 st 2 K7 5%
AL B A 2T 4 32 53 A0 1k IO 41 4 AR R K AR R B 5 ) GHB L 2 ikt T AR B H
1), 38 I I AE CLR 2548 T 5 BAHSE I B 8 AR 80 T e 4T 4E R i i s vd e (1-50mg
YR AEN /g T PCS PIIETYER ) RN IUKRAHLL, ok B 4T 4E 5= - iR K iR 4T i 2=
PRI JEURE (1358 0 AT 4 — B 55 A B S B 1 38 0t I e AT 4 3= 20 R IS 5 P < 1-50mg
SR A /g TR R KFEF (PCS) HRIEr 4z, o i da s 50% —99. 5% w/w £F
Y= AR SR IR 0. 5% —50 % w/w B 414k 2= 0BG 0 v PR ) GHB 1 2 ik 1 s 4L
1E3E A IR (41 40°C —80°C, il 41, 50°C . 55°C 60°C 65°C  BY 70°C ) &4 1 pH (1 4-9,
B4, 5. 0.5.5.6.0.6. 5,88 7. 0) NFEFEE 1-7 Ko E—MLIE T, HAE B EOREZR
2% -3% KM% (Aspergillus oryzae) B — HIFEETHE (HRHE W002/095014 7K i &+ &
M=) s EEERER 2% 3% K tha B — #H il (41 W02002/095014 H Frftiid

KM E R EA A ) A4 RREE A &R E A4 FCELLUCLAST® 1. 5L (45
A7) (Novozymes A/S) , P13 Bk FL/R 78 ( Bagsvaerd, Denmark)) [KVR &1 k€1 4k %
I FATE TR IR

12
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[o066]  FH T g GHO 1 22 K IKT£T 4E 2 o ik J69 w3 2k 1K) g — Al 5 A2 AE 40°C R4 GHB 1 2 ik
55 0. 5% BEERIA K 4T 4E 25 (PASC) « 100mM Z FR%H (pH5) « ImM MnS0,.0. 1% B TR 0. 025mg/
ml FROHE A B — THE A LA A2 0. 01% TRITON® X100 — 20T 5 24-96 /N, #4500 7E A
PASC & T 361 25 B o
[0067]  HAT£F4E 3 7 i MG 5 s MR 1K) GHO 1 22 JIACE b e 18 B AH W] 1R AR R B2 T 75 2 () 4T 4
RO EPRRLIE R D oL 5, flan, 2/0 1,05 f5. 2/ 1. 10 £ 20 1. 25 f5. 2/
L5 B 25 . 2/0 35 20 A5 205 5.8/ 10 5. 802D 20 %, kB om i A 47
Y 2200 S TE B AL 1 2T 4 MR R K A
[0068]  FILALEEI EKFEHF ARTE “PCS” Bk “ TAb 3L T RFEHT 7 B F 18 ok AR R 2 Ak
LB PIUA B A P TIA B L AR A L R ) AR AT TIA BN KRS AT A5 B 2T 4E B A KL
[0069]  JEA—FM DN EERRT V2 AV B A% P IR 7 41 TR A G iE i S 40« 7
G| —EE” SRR
[0070]  HTAC BB H I, 48 FH 1 4E EMBOSS 43, (EMBOSS : R 43 126 4 2 FF Iscss At 4
(The European Molecular Biology Open Software Suite), #ill (Rice) 2 A, 2000, 15t {4
Zi#a# (Trends Genet. ) 16:276-277) (43 5. 0. 0 iReX FE B A ) [ Needle F2 770 fir 51
e SR 2 - §5it (Needleman—Wunsch) &k (Jefi/R & ME i, 1970, 47 FHEPF54E
(J. Mol. Biol. )48:443-453) Al & ™2 FE 6 741 2 TR I 40— 38Uk o AT I 2 802 4
FFRE 43 10 B4 21143 0.5 LA A& EBLOSUM62 (BLOSUM62 1) EMBOSS hiiAS ) HARHERE . f#
e R brid hy “ e —8E” % (fFH - nobrief Sk ) 1E4 H 4 bb—8 I+
IERZRC RN
[0071]  ( —EUWFRIE X100) / ( LEXHE B — EEXS HR RS A0 5 200)
[0072]  H TAR B B 19, 48 A Wi 7 EMBOSS 4, (EMBOSS : BR ¥ 45 25 0 2% FF Il i At &
1, B SE N, 2000, [F] F ) (PR 5. 0.0 MBEHTIAS ) (1) Needle F2 57 H B 55t 1) e 8K
2 - SRS (JefiER 2 S E, 1970, [F ) Sk E A B S8R % IR 741 2 TR P4
— B A S EOR AL 2 10V ALY BT 43 0.5, LA EDNAFULL (NCBT NUCA. 4 11
EMBOSS hiiAs ) HUACAERE . A8 Je /R bric A “ met—3E” %t (8 - nobrief G0
A ) e E e — B B AR
[0073]  ( —EUI AL HERL R X100) / ( LXK B — HeX P 28 A7 i 80)
[0074] /74 RIECTPH) Ea iR A IR P 4101 57 F / Bk 3w — ek £
A (BT, 204 ) % AEFER I 2 %17 R Ho i+ 7 9 9 b B 45 4 0 K SR TR v B
TE—J7 [, — TP HAE 45 Yt Rk K R 1K 84 22 IR g b 17 1 1) 22 20 85 % A% TR, 191
Wb 90 % ML TR B 22 /D 95 % AL 1T I o
[0075] Rk RTE “ARAR” Bty A LY —BOK MRS R B S — e (RIFE— Bk
ZA (B, ) LB AR — AR FEART / B ) — A2 k. BURET iR —
PrE R 2 BB A — AR 2 ZE R B BT B — M B 2 IR 1) 2B 5 I HA
ANEFRAIE TIF H S G — M B N ER G n— N2 R . AR AR BA
HOR AN AT Yt — WHK A B 1 4T 4 — R K s M 2220 20 %, il an &2 /b 40 % 2220 50 % 2
B 60% . b 70% . E > 80% 2 90% 20 95% E E b 100% .
[0076] A i A LA A AR A A LA B AR AT TR 2220 100 M Z AT IR HIHR
13




CN 103998605 A OB B 10/93 T

BESRUL, MO By DNA ENZEFET, 78 42°C FAE 5X SSPEL0. 3% SDS<200 55 /ml BT 3 H.
AR PR ek ARORG 1 DNAL B 50 96 FRBE L h PIORATFAZR AT 12 28 24 /NI o R8N R i 24
F 2X SSC.0. 2% SDS £ 70°C F ¥k =%, K 15 4%h.,
[0077]  ARAR™ K BEAR AT « RIE“HRAR T4 BE A A7 B xS THCE 2220 100 MZE IR R
BERUL, ARYEARVE DNA EIZEREY, 78 42°C R AE 5X SSPE.0. 3% SDS.200 4 5. /ml BY U1 IF H.
AR PR Sk £RORS 1 DNAL B R 25 % FRIEIZ T PR AT FHZR AT 12 22 24 /NI o KB R i i
F 2X SSC.0. 2% SDS 7E 45°C T ¥k =K, BHX 15 2350,
[0078]  WFA AU AT o " HEKARRE  ARE P AR AT Y T REOK R E e R ARAEAE TR D)
(LndE AR AP R IR T T BR a2 R LT ) RIS B — Fh T 4 H K At -
[0079] S AHARERERIMEL ARE “CEAREBEHOME” BIe08SH B -(1-4) EB AR
WA L RE T A0 R RE 2 BE R RIA R . REAEREY IR ERE 2B B - (1-4) -D- ML A K
FREM Y, ol R oK S P RE S e S D- AR R B L 4-0— I,
L= BTz AA 85 A1/ B D— ABE \L- BT AA A \D— o3 L- 2P FL8E L DL K D 7 2 B 4L 1 AN R 55
B o ARZEBERAR 2 E ] LAy by SR SRR NI AR R B, 1K A8 AR B b 3% A e P AR ZRE 0
CRalprAr ) AR TR AR ZRAE . (ATPERETR ) B ArTRl SR AR RN Bl Ar Bl ZE AR B8 A S 2
BAREME . S0, i, A FL (Ebringerova) 2 A, 2005, BEWR=UERE (Adv.
Polym. Sci. ) 186:1-67,
[0080] /R S KH Pk At v 1tk R EBE 20 s M« R TR “ R ZERE PR i 7 s AR SR B O
M7 BRI KRS AR IM R YIS E . F 008 AR SRR S s I R A T AR
T (1) DR RARZERE 7 s e, OF H (2) DUE SR AR BEBE 2 i e (g, Y DA SR
Bl B — AHE R BT AL AT B s o — T B I B I8 £ T SR M 1SR o 290 P TS
PAR a - HTHEEE PR IR ) o A ZRME 23 AN 52 1) el ik e R 45 T T LR SR 26 HE Al
WELEE E Biely) FI¥TR/REE (Puchard), 2006, & ft 5 A0EFA & (Journal of the
Science of Food and Agriculture)86(11) :1636-1647 ;M JE Bl FL (Spanikova) %],
2006 , 1B 1 IR MR — P 2408 B AR IR Ui K AL SRR (Glucuronoyl esterase—Novel
carbohydrate esterase produced by Schizophyllum commune) , KRN AE AL 2 2 BE G2 TR AR
580 (19) :4597-4601 ;i /R 2 (Herrmann) JRHU & (Vrsanska) JGH w5 FHE: (Jurickova) |
#HPE (Hirsch) 58 LA JE LI 55 (Kubicek) , 1997, B R AR () B -D- AHHE B2 —Fb
ZINEE B-D- REWE ARKE KM (The beta—D-xylosidase of Trichoderma reesei is a
multifunctional beta—D-xylan xylohydrolase) , ZE¥{k %44k 321:375-381,
[0081] ik AR SR A P i 0% M w7 DUIE 1k I e AN R 2R B R SR (B H5 10 e 22 (oat
spelt) ARZRHE W BREARAZRME UL VR AR AR AT ) T 38 I 8% , sl d e B2 v
& AR LT G 00 i A SRR RE TSR S €0 B AR SR ORI o s LRSS A SR 20 At
PRI E 2 T IR G 4-0— P EL A B T R AR R0 7 A0 S B, 4n DU (Bailey) () 7R L HIH
B (Poutanen) , 1992, HI T~ A 5 0l Bl v Pk 10 0 5 U7 £ 1 s 30 = A (Interlaboratory
testing of methods for assay of xylanase activity), 4 ¥ i &K 2% & (Journal of
Biotechnology) 23(3) :257-270 ™ Jf ik. A 58 #H Mg 5 1t 38 7 LA AE 37 °C R 7E 0. 01 %
TRITON® X-100(4-(1, 1, 3, 3- PYFFIL T3k ) ZREL - BE L i ) A 200mM 8 1% 5 22 1 R
(pH6) 1 H 0. 2% AZCL— Bl HrAFT R IR A SR A R AR 5E o — > B0 A7 F A SR BT M
14
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XOAAE 37°C pH6 T AE 200mM B R4 (pHE) H MAE M AN 0. 2% AZCL- By Al FE AR R
BERRAN B 10 PR IR R .
[0082]  HFAS A BH I H (1, 8 I & 7E LA 380 811 b — P Bk 2 Al AR SRR B At ity 5 |
B HEAR AR (VORI 22 R A7) (Sigma Chemical Co., Inc.), 3 [ %5 75 H M
% 55 7 (St. Louis, MO, USA) ) 7K fift 1y 38 i e 1ff 2 A 58 B B4 A 05 12 < 1m1 [ N 5mg/m1 JEG4)
(AR ) Bmg ARZEWES RS /g A 50mM Z R4 (pH5) 50 °C .24 /NINF, A A fur 5L o
(Lever) , 1972, F T8 /KA & 1 Eo 8390 52 1381 ) . (A new reaction for colorimetric
determination of carbohydrates) , 7M1 AEMAL 25 47 1 273-279 BT iR i) % #3528 FR R I i
(PHBAH) & AT H 73 #7 o
[0083]  AERHEMG  ATECAREEEN"ETS 1, 4- B -D- AREWE - ARE/KMEEE (B.C.3.2.1.8),
HAEMARBEEDR 1L, 4-8-D- REFBEM AN UIKE HTARRHEKER, £ 37CFE
0. 01 % TRITON® X-100 F1 200mM RN ZZ v (pH 6) 1 0. 2% AZCL- Pl AfTBESEA S
BEAE R R A I 52 A SRR Ve o — SR R RIS 14 2 UM AE 37°C \pH6 " 7E 200mM
EIREN (pH6) H MAE A RN 0. 2% AZCL- B[ hrAF M A SRR > Bh 7= 2E 1. 0 B R R F
c{SP
[0084]  FH T-7% {4 i 44 1))
[0085]  H T AR H K, 7 SEQ 1D NO: 2 Hh 3% 75 ¥ e A2 Bk T #0025 — Fh 47 4 —pl
IR AT TP AN B ) 2 ZE R A Ik o 4 Iy — i 4T 4 BB K S i ) 2 S5 B8 /77 41) 5 SEQ 1D NO: 2
B R 1 2 KGR AT LE e, I HLEE T2 Bk, {3 FH G #E EMBOSS &L (EMBOSS : Rk | 43 T
A=W TR IRCRAT AT, W SR N, 2000, 5 4% A G A 16:276-277) (i 5. 0. 0 ff sl 5B
AR ) (1) Needle B Jp By S (1) JE f8 /K 8 — S50 (Je /R 8 Mgy, 1970, 4r F/&
W2 35 48:443-453) KA E 5 SEQ 1D NO: 2 rh i % 88 1) /i 34 22 JIk ob (04T 4] 30 5 R ok
FEREAT N A BEBR AL B S T o AT B S HOR A AL I 3 10 S A T S 43 0.5 B J
EBLOSUM62 (BLOSUM62 (1) EMBOSS hii A< ) HUARHERE . 2 M0 B 14 5 /%5 T SEQ ID NO: 2 1
K2 (B, SR E S, P E | 2GS IRKER R ER (B, Met) .
[0086] 5 —Folr £ 4E — Bk /K i Flg A AHORT BV (1) 2 TR B ik %) 4 0 T DLAR ek A A U
BURE A FH X R [ 48 22 L A 2 A 2 KPRk 0 7, IX 280 LR e B F (H AN PR T
MUSCLE (3 ik % S B 1 2 P A1) LAt 53, 5 AREBUCE BT AR A 53248 (Edgar) , 2004, #ZERHTF
5% (Nucleic Acids Research)32:1792-1797) sMAFFT (6. 857 Jiz 8 58 81 M A~ s InjE (Katoh)
FETS (Kuma) , 2002, B FRHFFT 30: 3059-3066 ; HIHE S A, 2005, ¥ IRHF5T 33:511-518 5 1]
BEFIEHHES (Toh) , 2007, 915 B4 (Bioinformatics)23:372-374 s IESE A, 2009, 4> 74
W i) )7 (Methods in Molecular Biology)537:39-64 ; Il A1 %K, 2010, EM)15 &
2% 26:1899-1900) ;L AR A ClustalW [#) EMBOSS EMMA (1. 83 i 5l 55 5 il AS 14 AR 25 A,
1994, #%FRIFSY 22:4673-4680) o
[0087] Y4 5F—AET4E WK MRRES SEQ ID NO: 2 [ R JIK I SAF 5L SR 5 T 2 51 1)
e e I e AT S R (MRIAZR (Lindahl) FHIRE #AL (Elofsson), 2000, 7314
Y)2E AR 295:613-615) I, A LA H SLAR RN 7 2 LBV . 7R TP A8 R P i 5K
RAE ] DAE A AH R 7R 3RS, X e R P A A 2 IR R L8 (3 (profile))
KAGREARE . i, PSI-BLAST F2 7l i 25 AR R4 &R I Rk = A 2 A1, 3 HL et
15
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For i 75 85 B FUR A (FREAR 7R (Atschul) 5% N, 1997, #Z R 5T 25:3389-3402) » WIR £
JHR B 2 B8GRE S e A B 3 L A A B8 T vh By — A el MRER, B4 AT RSB 42 B K
REUPE . FEF U0 GenTHREADER ( B (Jones) , 1999, 4% LM% 447k 287:797-815 ;37 1k %%
(McGuffin) F1EEHr, 2003, 4415 K% 19:874-881) FH 3k A AR (PSI-BLAST. — 2k &5
R FRCIN &5 46 LU XS 1% DL SRS R A ) IR IS AR Sk T 2 0 o 1) %) 45 A6 T 785 1R b 2 I 5% 1)
BNo RAUHL, mFK (Gough) 5N, 2000, 73 AW A% & 313:903-919 [ 7550 LLH T6
RFNGE BT 5 A7AE T SCOP £ 2 vh I 8 S A A 1gFAT Lt o S se b i ] LA T
7 AR 2 BRI RV A, I FLAE A HE 9% B B9 2 1 2 Fh T 2 ] DLVPAl I8 SR 1 A
o

[0088] XX VAN &5 A4 1) 85 11 0, 20PF T H AT YR ] TG R IF o= e gh i text . il an,
B A SCOP 8 5 ik O AE 45 1) L3 A4T T Eb s, IF HAR L6 b St A2 ml U7 1) 1 JF Hoa] R 8.
PR~ BB 2 AN T 5 R ] DU A 22 PRy, nBE S LU RERE (Holm (CEE 7R 48 ) AN fliR
(Sander) , 1998, & )% (Proteins)33:88-96) BH-&H & (£ T¥% K (Shindyalov) F
/RN (Bourne) , 1998, 8% [ )5 THE 11:739-747) AT LU AT, I H Ik L6 42 1) 52 i m] LU Y 471
FH T8 HA AH DG 5 ) 1) 25 R 508 g, DU{RE R B mT RE IR &5 ) RIS 40 (494, 788 Z BRI e
(Park) , 2000, 4415 B % 16:566-567)

[0089]  FEHIAA K W4T 4E — Kl K gl Az Ak, LUR Bk (e A VR1E T 2% . K
F O 32 1) TUPAC S BEsl — A BF2 JE R4 S

[0090]  HUAQ. A T2 LM, A T UL e aid: JR Az 25 1R A B BRI 2 B 1R -
I, PEAE 226 bR IR 2 BRAN TN 28 IR B B 2 7R A “ Thr226A1a "8 “ T226A 7. 2N RAZ HN
G (47 AT, BN “Gly205Arg+Serd 1 1Phe ” B “ G205R+S4 1 1F” {4 HILEAr B 205 Flfir
411 A HEIR 6) Bk R) B IF Hez ik (S) #waRmzmk F) B,

[0001] g%, W T2 IEEE A, TH T LA drdaik SRR 2 5 IR A B L *. BRIk, 7478
195 AL H 2 BRI I 7R 4 “Gly 195%” B “G195% 7, ZABRICHINS ( “+7) 7 TF,
U, “Gly195™+Serd1 1*” 8% “G195*+5411*”,

[0092]  fHA . X T FEEIA, T T LU ik - JRIR 2 IR AL B SR 4G 2 L R 46
ANBIEFER . B, R4S 195 41 B2 R 2 5 i AN Z R4 K 7~k “Gly 195G yLys” 8k
“G195GK”, 2R IEM IR AR R A [RGB R 2R A2 TR #1.
AR #2 ;% 1. BlUL, EALE 195 A HE R 2GR AN B E R AN 2R R n N
“Gly195GlyLysAla” 8% “G195GKA”,

[0093]  FEIXZEIHOL T, Wik f /NS F RN N2 TE G AN — DB E AR L RIR IR Z AT
ATERIIE AL B S T PR AT TR A — B2 A2 R R I AT S 5 o 7R LA B S,
T R ok 2

[0094]

R 2K

195 195195a195b

G G-K-A

16
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[0095]  ZAHUAL. A& 2 MBI ARE NS “+7) 403, i Argl 70Tyr+G1y195G1u”
B “R1TOY+G195B AR AEAL'E 170 FIALE 195 AL RS 2B A1 H- 2R 79 o1 4t I U R AN A = TR
A,

[0096]  AN[EHIENAR. 7ER] LALE— AL EAL 5 IAA FERI T OL T, IXLEE AR B HIE S
A3 FE, B “Arg170Tyr, Glu” ARRAEAL'E 170 Kb IHRS 20 IR 9l % = R sk 3 2 R B AR, (R,
“Tyr167Gly, AlatArgl70Gly, Ala” KR ELFAE1E

[0097] “Tyrl167Gly+Argl70Gly”.“Tyr167Gly+Argl70Ala”, “Tyr167Ala+Argl70Gly”, DL
M “Tyrl67AlatArgl70Ala”,

[0098] % BH:4H i H]

[0099]  AJBHIE K 43 B B 4T 4 B KRBT A4, dX S8 A4, 2 75 5 SEQ 1D NO: 2 [ il 2
IR B 112.154.197.228.261.306 UL % 375 FERT R I— AN a2 A (W, $04 ) & Ak
(RJ AR L i S8 i ELA £ 2 — B AR s

[0100]  ZFfk

[0101]  FE—ANSEHA] 1748 7k 5 28 A A 4 — BK g R 1 2 25 1R 7 41 B 222 60 %, 14
WmEL65% FDT70% 2D 75% . 20 80% .. 2 81% 20 82% . F/b83% . . F /b 84% .
2/085% .2/ 86% 2/ 87% 2/ 88% .. 220 89% . 20 90% . /b 91% . 2/ 92% . 2
593% . F94% . 2/ 95% . 20 96% . 22 97% &2 /b 98% 5l b 99% H/N T 100%
(75—

[0102]  7E 5 —Asciifsl, %725k 5 SEQ 1D NO: 2.SEQ ID NO:4.SEQ 1D NO:6.SEQ ID NO: 8+
SEQ ID NO:10. SEQ ID NO: 12, SEQ ID NO: 14 SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID N0O:20. SEQ
ID NO:22. SEQ ID NO:24. SEQ ID NO:26. SEQ ID NO: 28, SEQ ID NO:30. SEQ ID NO:32. SEQ ID
NO:34.SEQ ID NO:36.,SEQ ID NO:38.SEQ ID NO:40.SEQ ID NO:42.SEQ ID NO:44.,SEQ ID NO: 46
SEQ ID NO:48. SEQ ID NO:50. SEQ ID NO:52. SEQ ID NO:54. SEQ ID NO:56. SEQ ID NO:58. SEQ
ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO:66. SEQ ID NO:68. SEQ ID NO:70. SEQ 1D
NO:110. SEQ ID NO:112. SEQ ID NO:114.8% SEQ ID NO: 116 [ i ik B A 20 60 %, 1540
2/065% 2D T70% 2/ T75% . 2/ 80% 20 81% . 20 82% . /0 83% . 2/ 84% . &
b 85% 2/ 86% .2/ 87% /0 88% 2/ 89% . /b 90% 20 91%  F b 92% /b
93% .2/ 94% . /b 95% . F /b 96% . F /D 97% & /b 98% (B F /D 99% fH/N T 100 % )

Fea— k.
[0103]  fE—Jyifl, fEA A I HYAZ PR (R BIARAR H & 17 4, #1200 1.2.3.4.5.6., 80 7 MHX
o

[0104] AR5 — 7, ARSI SAE 112.154.197.228.,261.306. LL & 375 FHXT R A —
AEEAS (B, 04 ) B AL EAR . 755 — 5, B a5 7 540 112.154,197,228,
261,306 LA S 375 F R ARfT— AN AHXT R A7 B AL B . A8 D —J7 I, B SRS
B 112,154,197.228.261.306+ LL & 375 HH R ATAR — AN FEXS R =AM B AL EUAR . 7E
7, AR SR S AT E 112.154.197.228.261.306 LK 375 H1 [RIATART—ANAH % I ()
PO B AL I AE 5 — 7, AR & 7E S AL 112.154.197.228.261.306., LA K& 375
WA — A XS M AL B A AR . 7B — 7 T, RS E S AR 112,154,197,
228,261,306 LA K 375 H RIATART—ANAHNS AR 7S A7 B AR BIEUAR e A8 5 —J7 1, AR AR 2

17



CN 103998605 A OB B 14/93 T

FEE AR 112.154,197.228,261.306 LA 375 AHXS I [ A7 B AL R AR

[0105]  {F 55— 7 1, %R ELE SO0 E 112 AFXF N AL B AL B B 8 iZ B ZH o
ES— 71, 5478 112 FEX M AL B AL 2 FE R #% AlasArg Asn Asp.Cys.Gln.Glu.Gly.
His. Ile. Leu. Lys.Met.Phe.Pro. Ser. Thr. Trp. Tyr.8k Val U, Pk His B Q. 7EH
—J7 I, AR AL SEQ 1D NO: 2 FY A2 IREI U Y11 2H B iz AR

[0106]  7E5— 51, Z KA EGAE SA0'E 154 AN A B AL BT 58 diZ AR ZH i
{E— 71, SALE 154 R R HIAL B AL B2 25 % AlaArg Asn Asp.Cys.G1n.Glu.Gly.
His. Ile. Leu. Lys. Met. Phe. Pro. Ser. Thr. Trp~ Tyr~8k Val BUC, Pk Met BUAC. 75
—J7 1, A2 R SEQ 1D NO: 2 [ Rt 22 IR R AR VI5AM B HHAZ AL .

[0107]  {E5— 7, AR ELE SALE 197 FXF N AL B AL B EUC 8 i Z B ZH o
B —J7 1, 54LE 197 AN Y AT B AL ) FL R ¥ AlasArg Asn Asp.Cys.Gln.Glu.Gly.
His. Ile. Leu. Lys. Met. Phe. Pro. Ser. Thr. Trp~ Tyr-8k Val B, PLiks Tyr BUAC. 758
—J7 1, AR AR SEQ ID NO: 2 [ et 22 IR IR AR S197Y B HH iU 1o

[0108]  {E5— 71, ZAB MR ELE S0 E 228 FHXT N AL B AL Y EUC 8 i iZ B ZH o
B —J7 1, 540 E 228 FHX N A B AL 2 ZL R ¥ Ala Arg.Asn.Asp.Cys.GIn.Glu.Gly.
His. Ile. Leu. Lys. Met. Phe. Pro. Ser. Thr. Trp~ Tyr.8k Val B, Pk val BfC. 7E%H
—J7 1, AR SEQ ID NO: 2 [ et 22 IR IR HUAR 1228V B HH i HUACZH o

[0109]  {E5— 7, iZZ KA ELE SO0 E 261 AFXF N AL B AL B U 80 B iZ B 2H o
B — 71, 5478 261 FHX M AL B AL 2 ZE R # AlasArg Asn Asp.Cys.Gln.Glu.Gly.
His. Ile. Leu. Lys.Met.Phe.Pro. Ser. Thr. Trp. Tyr.sk Val B, Ik Leu BUAC. 7EH
—J7 1, ZA AL SEQ ID NO: 2 [ Rt 22 IR IR AR 126 1L B H i A2 i o

[0110]  {F 55— 71, iR EE 500 E 306 A5 X N AT B AL i B 80 i iZ B ZH ko
157571, SALE 306 AR HIA B AL B 2 25 Bk AlaArg Asn Asp.Cys.G1n.Glu.Gly.
His. Ile. Leu. Lys.Met.Phe. Pro. Ser. Thr. Trp. Tyr. 8% Val B, (L4 Ala B, 755
—J7 T, AR R SEQ 1D NO: 2 [ Rt 22 IR R AR S306A B AL o

[0111]  fE5— 7, R E L SO0 E 375 AFXT A AL B AL Y EC 8 i Z B ZH o
B —J7 1, 547 E 375 AN Y AT B AL ) FE IR #% Ala Arg.Asn AspCys.Gln.Glu.Gly.
His. Ile. Leu. Lys. Met. Phe. Pro. Ser. Thr. Trp~ Tyr-8k Val B, PLik s Glu B Q. 758
—J7 1, A2 R SEQ ID NO: 2 [ et 22 IR IR HUAR G375E B X HUAR A o

[0112]  {E5—J7 M, ZA KA S SAE 112 AL E 154 AN FIA7 B AL FIEAS Canbh
T RGR IR LS ) B IR AR o 7R I IR AR S AR S AL E 112 A E 197 AH
XTI AL B AL IR CUTh B TR 48 ) s X S AR . 7255 —J7 1, X2 PR A
TAESALE 112 FIALE 228 AHA N AL B AL A Can bl BTl f IR 28 ) Bl i SEEL AR
HiKo fE5— 7, ZZARESESAE 112 FALE 261 AN AL EAFITEAL (anbl b
PR (128 ) sl X S AR AL e 5 55— J7 10, AR A S AR 5408 112 FIALE 306 AH
XTI AL BAL IR (ATl B TR 4L ) s X e AR . 75— J7 1, IR R
TAESALE 112 FIALE 375 A N AL B AL AR Can bl BTl (1048 ) Bl b i L E AR
Mo 1E%— M, ZZREEE S E 154 FALE 197 X N FIA B AL BT EAL Canbl b
PR (R AL ) Bl X BB e A6 55— J7 1, AR A S AR 54 E 154 T E 228 4H

18
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X I (A A BB, (A b BT IR (R A ) ml e X e E AR AL . A 53— 5 T, 1 AR A
TAESAE 154 AL E 261 AHXS R AL B A AR (Wbl ERT R ABLE ) B) phax SE AR
Mo 165710, ZA AR S E 154 TR E 306 FHXT R A7 B AL IS (bl |k
PR AR LL ) B X Lo UARAL e 7R 57— U7 1, SR RS IR S AL E 1564 FIfLE 375 AH
XTI B AL AR Can L BRI 8L ) B iX Se AR . 78 55— 7 I AR R £
FAESAE 197 R E 228 AHXT R AL B AL FEUR (oLl EATHEAR I IRLE ) Bl fHIX LEE AR
Wio 165 —J710, ZA A IE S0 E 197 FLTE 261 FHIR (K467 B AL B (bl |k
PR (4L ) Bl X S AR AL e 7E 55— J7 1, R RS AR 5408 197 FIALE 306 AH
X I (A B A T ERAR (LA b B R () R ) ml p X e B AL A 53— 5 T, 1 AR A
FAESAE 197 L E 375 AHXS R AL B AL EUAR (UL AT R TR L ) Bk pax LU E AR
Hio 165710, ZA SR S0 E 228 I E 261 FHNER (K467 B AL B (bl k-
PR (1828 ) sl p X S AR A e 75 55— 7 1, R A AE 5408 228 AL E 306 AH
X R B A AR Can L BT HER IBLE ) BRI Se AR A il 77— 75 T iR A
FAESAE 228 R E 375 AHXS N AUALE AL AR (Wil ERT RO TBLE ) BR e SEEAR
Hbe {6570, ZB A SAE 261 FATE 306 KT R A7 B AL IS (bl |k
PR (1028 ) sl ik Le AR AL e 755 — J7 1, IR A S R 5408 261 FIf7E 375 4H
X I R B A R CdnCA b B IR R ) al IR e B AL . A 53— 5 T, 1 AR AR
FAESALE 306 AL E 375 AHXS N AL E AL AR (Wil ERT R TBLE )8R pax SEEUAR
AR

[0113]  7E Y% — 71, A &7 SA0E 112,154, LA 197 AHX M 4y B Ak B (o
DL TR iR 2L ) sl ik AR e 55— 7 1, IR AR B SALE 112,154, LK
228 AHXS ML B AL A (Al BRI iR Le ) B X S R A . 765 — 51, 4%
ARG TR SAE 112,154, BL & 261 AHX R (A7 B AT EAS Can L TR i s £ ) 5%
FHIX LR AL £E 7 — 5T AR S AE S0 112,154, LA 306 FHXT R R4 Ak (1)
B Cnbh B prfiR i aiee ) sk X Se B Rl . 76 55— 7 T, SR RESESAE 112,
154 LA K 375 AHAT R FIAL B AL FEAR (CQnl BT iR (ARt ) Bk fiX Se B 4 e #2575 —
D5 SRR AR HATE 112,197 LUK 228 AN R A7 B AL B (anbh E ik 1 18
48 ) B IR SR . TR — 7 R RS TES AL E 112,197 BL 261 AT Y 47
BALFIEAC Canbl LT HEA I ARLE ) sk X Se B i, S — I, iR R RS E S AL
B 112,197 LU A 306 AHAT I AL B AL AR CUnh B iR iR ) Bl X SeHUAR A
FES— L ZR A EAESAE 112,197 LK 375 AHX R A7 B AR B (AL B4
REARLE ) B X e A K. (B — 5, ZAR RS E SIS 112,228 L4 K 261 AHX}
N (R A7 B A (T EAR (an DA BT (R 28 ) ok X Se AR A e E 73— 7 I, Z AR R
TE5AE 112,228, DL K& 306 AHXT R A7 B AR FIHUAS Can bl BT fR 528 ) Bl ik e HY
A 165 —J7 1, SRR SR 508 112,228, LK 375 FHXT R A7 B A B (n
DL Bl IR 28 ) s X Se AR AL . 7650 — 5 1, R M S e 5408 112,261 L&
306 AHXS M4 B AL A (bl BT R AR Le ) B X SR A . 76— 5, 1%
BHRAEESAE 112,261, LL L& 375 AN A7 B A AR (bl ERr iR i 58 ) Bk
HHIX SO EU A e 75— J7 1 IR AR B AE S A8 112,306 LA 375 AHXT M A B AL 1)
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B (A b prffR i m 2t ) sk X S BR AL %. 7E 5 — 71, SR S IE 54 E 154,
197 LA K 228 AN R AL B AL AR (bl B AT HER (AR ee ) Bl f ik e B 4L e 7255 —
D5 B A S A SALE 154197 LA 261 FHXT R A B AL B (nbL b iR i 7R
48 B SO HUARAL . RS — 7 I RS AR S AL E 154,197 BLAL 306 AHXT A K47
EARPIER CAnbh E TR (R ) Bl X AR . A S — T T AR RS A S A
B 154,197 BL A 375 AHXT MR B AN EAS (Al BT REA AL ) B3 I LE AR R o
FES— 7 T, SRS E S E 154,228 LUK 261 AHXH N AL B AL FIEA (bl BT
RE AR ) ol X e B K. 7B — T, RS SAIE 154,228 LUK 306 AHX}
N AT B AR EA (Can A B TR (R Le ) ok X SeBUAR AL . E 73— 51, SRR
ESAE 154,228 UL K 375 FHXE A7 B AL AR (an L B il (g AR ) o p X 6 Y
AR, 55— 70, A G5 508 154,261, LA 306 FHXT M AT B AL B
DL bR R LL ) B X e B il B — T T AR B S E S0 E 154,261 LUK
375 AHXS M AL B AL A (bl BT IR e ) Bk X SR A . 7675 — 7 M, i%
RS TESA0E 154,306 LA & 375 AHXS N BIAL B AN B (anbL BT i n e ) 8k
HX S A e 76 55— J7 I IR R B E S 408 197,228, LA & 261 AHXT M A7 B AL 1)
B (nbL TR e ) sl iR e BAR AL i, 785 — 5, SRR & 78 500 E 197,
228 LK 306 FHXF B (AL B AR IEUAR (i L L i i n 2L ) s i Se B R4k . 165 —
D7, 2SR S AL E 197,228 LA A 375 AHAER (AT B AL FIEUA CanbL F Bk i s
48 BN IR AR . RS — J7 L AR S PE S AL E 197,261, LU 306 AHAT MY (A7
BEALFIEAR Canbl LT HEAR M ARLE ) sk X S EUAR A e, E S — 5, iR AR S R 50T
B 197,261\ LA R 375 AHAE R IR B AL IEUR Can L b Bk (R 28 ) Bl i X Se AL o
1E 5 — 5 ZARR S AE 50T E 197306, LLK 375 AHXT MY (A7 B AL B (4nbh L BT it
AR IRLE ) B X SR A . 725 — 7, %R RS A 5078 228,261, LA 306 AHXT
N (AL B AR AR (DA BTl (e ) Bk i e AR AL . F 55— T, AR B
FESATE 228,261 UL K 375 AHXH (K A7 B AL FEAR C Qrh b B (g AR ) B X 26 HY
AR 165 —J7 1, SR G e S50 E 228,306 LUK 375 FHXT R [r4A7 B A FEE (4
DL PR i ) B X e AR . 7B — 5 1, %A S E 5 A E 261,306, LU
375 AHXT N AL B AL FEAR (Ll BA b Fr ik iy et ) sl b S BA R 2 ik o

[0114]  {EY%— 7, SRR SESAE 112.154.197 LA K 228 FHXH R 47 B A U
(L B TR st ) s X Se B AL . 7RSS — 7 1L SRR A S SALE 112,154,
197 LA K 261 AHX] R FIAL B AR B CQnh BT iR (AR ) sk fiX e BUAR 4l e 7E 55—
T ZRAEAESALE 112,154,197 LLA 306 AN MY (AL BAR I EUAR (dnbh b fArdtiid
[FIARLE ) B IX SR e 7B 53— 7 I X2 R B e S48 112,164,197 LA K& 375 AH
X I A B A AR CanCA b AT IR g A ) al e IR e AR AL . A 53— 5 T, 1 AR AR
TESALE 112,154,228, DL f 261 AHXS MW AL B AR A CUmbh BT REIR iR L ) B X
SeH AR K AE R — 5, ZAR R S AESALE 1120154228 LK 306 FHXE R [ B ALK
B (nbL b prffdR e ) sl X S BUR AL il . 785 — 51, SRR EE S E 112,
154,228 LA Jz 375 A R (A7 B AR AR (Tl bR 348 ) X Se AR AL e 7
7, SRR S AR S A E 112,154,261 LK 306 AHXT R A7 B A RIEUR Canbl b AT

20
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IR FRLE ) 8 IX AR il o 76 57— 5 T, %R S AE ST E 112,154,261, LA} 375
FERE R (R AL B A RS (AL BB R (54 ) Bl X e AL Bl 78 55— 7 T, %2 A
WEESAE 112,154,306 LLK& 375 AHXS R R4 E AL T EUR (bl BB fiaR i 828 ) Bk
FHIX LB e A2 — 77 XA SR S0 E 112,197,228, LA K 261 AHXT M A7 .
b VAR Cnbh BT RR I ) B IR SR e AR5 — U7 i AR R SR S AE
112,197,228 LA}z 306 AHX N (A7 B AL R Can BL B B fiiR i 48 ) By ix 28 AR 4
o 1655, S R S E SRR 112,197,228 LUK 375 FHXT R [ 467 B AN EAE (4
DL bR 026 ) B X Se AL . 76— 5 ] iR R S AE S48 112,197,261,
LKz 306 AHXT 047 B AL B, (AL PTG R A0 £ ) sk X S8 B AR A o E 55— 7 1
ARG AR HATE 112,197,261 BLK 375 FHXF R (AL B AL B Cn bl bk i
48 B IR SR . TE S — 7 I R RS TE S AL 112,197,306, LL & 375 AHXT MY
A7 B AR EAR Canbh b TR L ) okl Se BUARAL . E 5 — 7 I, ZAR RS 1
5478 112,228,261 LA 306 FHXT R A7 B AR FIHCAS (Clr A _E B iR i A0 4E ) B3 I He Y
A . 65— T, SRR e SR8 112,228,261 UL K 375 FHNHN (KA1 B AL (B
(AL L FTHER  AREL ) alf fX BB k. A5 — 5T, SR RS fE S5 AL E 112,228,
306 LA 375 FHXS B AL B AL IEAR (AL LT i n 2L ) s diX Se B R4 k. 25—
T ZARAEAESALE 112,261,306 BL & 375 FHXT R AT B AR EAR (WL B BTk
[RIARLE ) B IX S A e 765 —J7 I IR R B E S A8 164,197,228, DL K& 261 AH
X I (A B A BB, CamCA b B IR () R A ) ml e IR e B AR AL . A 55— 5 T, 1 AR A
TAESALE 154,197,228, LA J& 306 AHXS M I B AL T EXAG (bl BT RIR iR £ ) B fix
SeE AR K AE S — 5, ZAR AR S AESALE 154197228 LA K 375 FHXH I [ B AR IF)
U Canbh B pr i (Rt ) sl HIX SR AL . AF 55— 7 T, iR RS E S E 154,
197,261 BL K 306 AHXS R (A7 B AR T EAR CAn A B R 348 ) Bl X S8 R4 e 7
P57, ZARR S AR S AL E 154,197,261 LA K 375 FHAEI (A7 B AL B Canbl b T
ARG IBLE ) ¥ HIX LEBUAR 2 o £E 55 — 5 T, AR & AE S4B 1541197306+ LA K 375
RN 0467 B Ak TR, (A BT IR g 0 28 ) B3 p Ik BB B AR AL Bl o 76 55— T T, 28 A
TESALE 154,228,261 LA J 306 AHXS M A7 B AL A CAnbh BT fIR i Le ) B Hix
SR AR . E S — T I, AR AR S E 154,228,261 LUK 375 AHXT N [ B AL
U Canbh b prfiii i e ) sk X Se B R4l . 76 55— 7 1, SRR E S ESE 154,
228,306+ UL & 375 AHXT VAL B AL TEAR Cnbh B A iR ee ) siiiX Se i AL . 78
5, %A AR ST E 154,261,306 LA Kz 375 AHXT R A7 B AL RIEUE (bl b
R FRLE ) ol X L HUAR A Bl o £E 55— 75 T, % AR & AE 547 B 197,228,261, LLJZ 306
AR 0 57 B Ak BB, Cn DA b P g 0 8 ) B P ik e A 2H il o 7 55— 7 T AR PR
TAESALE 197,228,261 LA K 375 AHX M. AL B AL AR CanbL BT ifaR s £e ) Bl ix
SeH AR AL K . FER— 5, ZAR R S AESALE 197,228,306 LA K 375 FHX R AL B ALK
B Canbh b prfiiR i e ) sk X Se B R4 . A6 55— J7 T, SRR A S £ 541 E 197,
261,306+ UL A 375 AHXT RV AL B AL AR CUnbh F A iR ) s iX Lo iU AR A . 7
5, %A S AR S AT E 228,261,306 LK 375 AHXT R AL B AL RIEUR (nbd AT
FEARTBLE ) Bk X LEEUAR L o
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[0115]  #E Y% —J7 1, A &7 SA0E 112.154.197.228 LL & 261 AHXT M 47 B Ak 1)
U Canbh B iR i e ) sk X SeBUAR AL . A6 55— J7 T, SRR A S E S E 112,
154,197,228, LA K 306 AHXT R (47 B AR FITEAR Can bl AT Rk i IR £ ) sl py ix 28 B AR 41
Mo 1655, ZA AL SR S E 112.154.197.228 LA K 375 FHXT R [RI47 B Ab i BUAY
Can LA E TR AL ) ok X S B K. AR — T T AR RS R S AL E 112,154,
197,261 L J 306 AHXT R A7 B AR IR Can L B FrfaR 0 2e ) sl X Le AR . 72
5, SR AR ST E 112,154, 197,261 LA K 375 FHRER ({47 B AR FIEUL (4
TR IR ) Bk IR L AR . AE S — L R RS S E 112,154,197,
306 LA 375 FHXS B AL B AL B (AL b AT R (R L ) o diX Se B4 k. B —
J7 T, SRS R ST E 112.154.228.261. LA K% 306 FHNE I (K47 B AL KBS (anbl b fr
R RIRLE ) B IR AR . TR — 7 1 R RS E S AL E 112.154.228,261, L)
J2 375 AEXE R AL AR AR ( Wik BRI AL ) Bl IR LR . FE S — 7T
ZARMEL G IE S E 112.154.228,306 LA K2 375 AHXT R (1AL E AL TEUAR (Can LA b B i i
HRLE ) B IX AR . BT — 7 I, IR AR S R S AL E 112,154.261.306. BL A 375
FERT R (AL B AR RO (WL BB g 4e ) Bl X e AR . 765 — 77 T, iR A
BEHIESAIE 112.197.228.261 BL K 306 AHX M AL B AR IR (anbh BB R Le )
B X SR e 75— 7 1, 2R RS R 547 E 112.197.228.261 LA K& 375 AHXTRY
[RIA7 B AL FOECAS (Tl b B (4 ) Bl pax Se A Bl 7E 53— 7 T, %R AL 5 7E
5478 112,197.228,306+ LL & 375 AHXT R AL B AR RIEAR Cnbh b TR 848 ) Bl phix
SR K AE 5, ZAR R S ESAE 112.197.261.306 LA K 375 AN (4L &
AR FEAR CTh BT RR e ) B IR AR . 7B — 7 R AR SRS AE
112.,228.,261.306 LL K 375 FHXT R A7 B AR AR Cln A B (1) 548 ) B phax S AR
Hilo (ES— 7, ZB RS SIS 154.197.228.261, LL A 306 AHRF I (A7 B AL 1 HL
A (UL BT REAR A2 ) B3 Ik Se AL B o 78 55— J7 T iR B 7R 5 B 154,197,
228,261 UL 375 AHXT R AL B A IR Cnh BT RIR L ) sl iX Se i Bl . 7E
P —J7 T, Z AR G S AT R 154.197.228.306 LA &% 375 FHMT R R4 B AL (I BUAY ( 1l
T RTAR AR AL ) B IR S AR . U7 R R AR S AR 154,197,261,
306 LK 375 AT (AL B AL B (AnbL b AT iR s ) s diX S B R 4 . fE 5 —
T, SRS E S AT E 154.228.261.306. LA 375 AHAF I (AT B AL B (nbl b BT
AL ) B IR AR . TR — 7 [, RS E 5 E 197.228,261,306, L
Ko 375 AHRE I A B A FIEUAR (AL BTk i Bt ) sl X Se B Q4

[o116] 7Y% — 71, AR G E 560 E 112.154.197.228.261. LL & 306 AHX M K14 &
AR (L BRI R0 LL ) B IR e B A . 7E 7 — 7 AR R S RS E
112.154.,197.228.261 LL K 375 AHXT R AL E AR B (AL B AR LL ) sriZ st
WACA R . fE%— 7, %S e 5ALE 112.154.197.228.306. LL & 375 AHXT M AL
BALFIEAC Canbl LTGRO ARLE ) sk X S EUAR A i, fE S — 5, iR AR S E ST
B 112.154,197.261.,306 LA S 375 AHAF M (A B AL AR Can L BBk (0248 ) B3 iX
SRR AR K. AE S — T T, EAR MR A G EEAE 112.154.228.261.306 LA 375 AHXT MY
P AR EAR Can A B FrfIA f AL ) sl IR S AR AL . AE 5 — 5, RS R
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FrE 112,197.228.,261.306+ UL 375 AHXT R (R Az BAR I EUAR Canbh b FrfiR 848 ) Bl
IXBEHARA e BT —J7 1, RS E S AL E 154.197.228,261.306 LL & 375 AHX MY
(IR B AR FIEUAR CAnbl B R iad R £ ) Bl phax e AR AL

[0117] 765 —J7 [, %R & 7E 547 & 112.154.197.228.261.306. UL Az 375 AHF W (]
PrE AL RIS (bl BT REA AL ) Bl X e AR

[o118] £ 55— J5 [, %722 A 2 DL HUACER e DU U4 ek -k B AL — e A
(0, B4 ) B, a4 i DL R %% IHZH A :Y112H, V154M, S197Y. 1228V, 1261L. S306A. LA
e G3T5E ; BYAE 5 WITE 0BT 6 110 HLAth 1 4 — il 7K At P 1F) SEQ ID NO: 2 AHX MY 1 o7 B Ak
[FE B AR —A A (N, 24~ ) B A LR S I R -Y112H, V154M, S197Y
1228V, 1261L. S306A. L. &% G375E,

[0119]  #ELLF 5 J7 T A, 12748 AL & 75 5 W E U BT 45 348 1 LA 4 44 — 8 7K it B 1) SEQ
ID NO: 2 AHX R [ AL B AL — B2 A (i, 204 ) CUR P i HCACER i X 28 AR A
o

[0120]  {E%— 751, iZ%A8 403 SEQ 1D NO: 2 R Rl 22 K (T EUAR Y1 12H+V154M 8§ X L8 HY
RAA Y. 155 — 77, %28 A4S SEQ ID NO: 2 KA KB Y112H+S197Y B HHiX 46 Hy
RA Y. 155 — 77, %28 A4S SEQ 1D NO: 2 KA IR B Y112H+1228V B HHiX £6Hy
RA Y. 155 — 77, %28 A4S SEQ 1D NO: 2 HI A KB Y112H+12611 B HiX S8 Hy
KA. 155 — 7, %28 A4S SEQ 1D NO: 2 KA K B Y112H+S306A By HiX £EHy
RA Y. 155 — 7, %28 A4S SEQ 1D NO: 2 A K B Y112H+G375E By HiX £EHy
KA. 155 — 7, %A A4S SEQ ID NO: 2 [ A K B VISAM+S197Y BY HiX £EHy
KA. £E5— 7, %2 A4S SEQ 1D NO: 2 [ A2 Ik B VISAM+T1228V B HiX £EHy
R £ES—J7 1, %A ARALE SEQ ID NO: 2 [ A2 K B VISAM+T26 11 B HiX SEHy
AR LE5—J71H, %3848 SEQID NO: 2 ¥ /34 22 K AT VI54M+S306A B} fiX $HY
AR 765 — 7T, %A R4 SEQ 1D NO: 2 [ B 3 2 JIK I EAR V154AM+G375E 8K Fix 4y
R Y. 18— 7T, %A A4S SEQ 1D NO: 2 [ 32 IR KB S19TY+1228V Bl Hix £E Hy
RS 155 — 77, %A A4S SEQ 1D NO: 2 132 IR KB S197Y+12611 B HixX LU HY
R Y. 155 — 77, %A A4S SEQ 1D NO: 2 132 KB S197Y+S306A B FiX £EHy
RA Y. 155 — 77, %A S SEQ 1D NO: 2 1A KB S197Y+G375E Bl FiX £EHy
RA Y. 155 — 77, %A E SEQ 1D NO: 2 KA IR B 1228V+12611 B HiX £EHy
KA. 155 — 7, %28 AAE SEQ 1D NO: 2 K32 Ik B 1228V+S306A B HHiX £EHY
KA. 155 — 7, %A S SEQ 1D NO: 2 1A IR B 1228V+G375E Bl HiX 48 Hy
KA. 155 — 7, %A AAE SEQ 1D NO: 2 1A IR KB 12611+S306A B HixX L6 HL
RA Y. 155 — 7, %284 E SEQ 1D NO: 2 1A IR B 12611+G375E B H X 6 HL
RA Y. 155 — 7, %284 E SEQ 1D NO: 2 1A IR B S306A+G375E B HIX S8 HY
AR

[0121] 78 % — J7 1, %78 /K 45, & SEQ ID NO: 2 ¥ 1% 34 22 Ik (9 B AR Y112H+V154M+S197Y
B X 2 AR AL e A 53— U7 T, 1% AR AR AL SEQ 1D NO:2 1 s v 2 IR ) B AR
Y112H+V154M+1228V B fHIX LA Bl o 75 55— 77 1, 22 AR5 SEQ 1D NO: 2 [ R 2 IR
[FIEAR, Y112H+V154AM+T26 1L 8% HH X Le BAR AL o #E 75— 77 1, %48 7R 405 SEQ 1D NO: 2 [
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A TR B YT12H+V154M+S306A B HIX LB ZL Al E 55— J7 [T, i A2 AR AL & SEQ 1D
NO: 2 [ A BRI B, Y1 12H+VI54M+G375E 5 HIX Se B i #6575 — 5 1, %A I &5
SEQ TD NO: 2 [ ¢ 1 2 JIR (T HUAR YL 12H+S197Y+1228V B HHX SC AR il 76 55— J7 [, 15742
485 SEQ 1D NO: 2 (1) 2 IR IR Y1 12H+S197Y+126 1L B X Se AR A il 75— 7
[, %A AL E SEQ 1D NO: 2 (1) i 2 IR B HUAR Y11 2H+S197Y+S306A B X S8 AR AL o 7F
Ty J7 0, ZAEARAL F SEQ 1D NO: 2 1) e 2 TR EUAR Y11 2H+S197Y+G375E By ph X SL B A2
o 15— J7 1, %A A4 A SEQ 1D NO: 2 [#) i3 2 Ik AL Y112H+1228V+1261L 8% Hi%
YRy AR e AE S — 5 T, 1ZAR RS SEQ ID NO: 2 R Al ER 2 Ik I EUAR Y1 12H+1228V+S306A
B X 2 A AL e 7R 5y — U7 I, 1% A8 AR AL SEQ 1D NO:2 Y i #A Z2 IR ) H AR
Y112H+1228V+G375E B X Se AR ilte 78 55— U7 1, %R AL 7 SEQ 1D NO: 2 [ i 2 Ik
[FIHUAS YI12H+T26 1L+S306A B HX S iU AL . 7E 55— 7 1, %2 AL 7 SEQ 1D NO: 2 [¥
R BRIFTEUAR Y112H+1261L+G375E 5k X Le AR il £F 55 — 77 1, iZ A8 A48 SEQ 1D
NO: 2 [ A2 B IF B Y1 121+S306A+G375E 5 X SL B AL . £6% — 51, %28 k4
SEQ 1D NO: 2 [ Rl 242 TR A VIBAM+S197Y+1228V B HH X LR A .. 7E 7 — 7 1, 14738
A2 SEQ 1D NO: 2 [ A2 K LA V15AM+S197Y+1261L B X Se B A2 . 7058 — 7
[, %A R4, 2 SEQ 1D NO: 2 [ 30 %2 IR (T EAR VI5AM+S197Y+S306A Y F ik L E AR 4 . 75
P —J7 1, %A AR 2 SEQ ID NO: 2 [k 2 2 KR BUAR V154M+S197Y+G375E BY X e B AR 41
o 7E 55— 71, 1% RALE SEQ 1D NO: 2 [ Bl 3 2 KR BUAR VISAM+T228V+12611 BY HHiX
SeELARA R 7E 5 — 5 T, % AS AL B SEQ 1D NO: 2 FRY 22 KR BLAL V154M+1228V+S306A
B X L8 A A Rle AE 53— U7 L, 1% A2 AR AL SEQ 1D NO:2 1 ik #A £2 IR I B AR
V154M+1228V+G375E Bl SR o 75 55— 77 11, 122 VB SEQ 1D NO: 2 [ Rl 22 IR
[RJEUAR VISAM+T26 1L+S306A BY FHIX LeHUAC AL o 5 I3 — 7 1, %2 A4 2 SEQ ID NO: 2 [
R BRIEUAR VI5AM+T26 11L+G375E Bl iX £e AR AL . #F 55— J7 T, %A AL 2 SEQ 1D
NO: 2 ) AL IR EXAR V15AM+S306A+G375E B H IR SR AL S 7553 — 7 T, i AR5
SEQ 1D NO: 2 [ pl 242 IR A HUAR S197Y+1228V+12611 B HHIX LA 1. 76 55— 7 TH , 1%74%
A8 % SEQ 1D NO: 2 [ R 2 K B S197Y+1228V+S306A B X Se B AL . 7657 — 5
[fl, %25 PR, 2 SEQ 1D NO: 2 R 30 22 IR I EAR S197Y+1228V+G375E BY ph ik e E AR 40 /. 7
P —J7 1, %A A4 2 SEQ ID NO: 2 [k 24 2 KR BUAR S197Y+1261L+S306A BY X e HL AR 4
o £E5— 77, %A RALE SEQ 1D NO: 2 [ Bl 2 2 IR BUAR S197Y+12611+G375E B HHiX
SRR Y. A5 Y — 7 T, %A A4S SEQ 1D NO: 2 1 3A % KR AR S197Y+S306A+G375E
B X L A AL ke AE 5y — U7 T, 1% 22 R AL P SEQ 1D NO:2 [ i 34 2 IR ) B AR
1228V+126 1L+S306A B HIX LA . 785 — 77 1, %R AL 5 SEQ ID NO: 2 [ i 2 Ik
[FIHUAR 1228V+126 1L+G375E BY HaX LeHUAC A . 75 55 — 7 1, %R AL 7 SEQ 1D NO: 2 [
R BRI 1228V+S306A+G375E B IX A HUARA pli e £ 55— /7 I, i8R AL 8 SEQ 1D
NO: 2 [P Rl 22 TR T HUAR 126 1L+S306A+G375E B HH X LEHUAC A A -

[o122]  #E % — Ui I, % & kAL % SEQ IDNO:2 [ g # £ ik 1 HU AR
Y112H+V154M+S197Y+1228V 8 fHIX S8 BUAR AL fo 7 3 — 7 1, %2 AR5 7% SEQ ID NO: 2 )
FEAE R EAC YL12H+V154M+S197Y+126 1L 5 fX S BUAC A il e 7855 — 5 T, A8
SEQ 1D NO:2 [ sl 242 IR HUAR YL12H+VI54M+S197Y+S306A B HHIX L AR B 7E 5 — 7
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[, 1% ARAL 5 SEQ 1D NO: 2 [ a2 2 IR I HUAR Y112H+V154M+S197Y+G375E By H X LEHY AR
Wik 165 —T710, %A R4 E SEQ ID NO: 2 [R1 8 3A 2 K (KB Y1 12H+V154M+1228V+126 1L
B X e A A e AE 53— U7 T, 1% AR AR AL SEQ 1D NO:2 1k # 2 JIK B B AR
Y112H+V154M+1228V+S306A B HHIX LE AL Al 7E 55— J7 [, %78 A FL 7 SEQ 1D NO:2 1)
A BRI EUAR YL 12H+V154M+1228V+G375E Bl FIX Se AR 20 il AE 55— J5 ], iZ AR IR
SEQ ID NO: 2 (K] 3022 I I EAC Y112H+V154M+1261L+S306A B HHixX LB AR 4l ik 76 5 — T
[, %A ARAL & SEQ 1D NO: 2 [ Rl 2 TR B Y112H+V154M+12611L+G375E B H 1% 42 AR
M. 165718, %25 SEQ 1D NO: 2 [ 32 Ik B Y1 12H+V154M+S306A+G375E
B X 2 A AL e 7R 5y — U7 I, 1% A8 AR AL SEQ 1D NO:2 Y i #A Z2 IR ) H AR
Y112H+S197Y+1228V+1261L B HHIX SE EUAR A fileo 76 55— J7 [, %2 R 44 7% SEQ 1D NO:2 |1
IREAZ BRI B Y112H+S197Y+1228V+S306A 5k X SeEUAC L o #65) — 5 1, %2 A8
SEQ 1D NO:2 [ pl #2 IR HUAR YI12H+S197Y+1228V+G375E B HHIX LE AR /. TEH— 7
[, %22 ARALE SEQ 1D NO: 2 [ Rl 2 IR HUAR Y112H+S197Y+T261L+S306A B HH X 48 H A
WR. 165 — 7, %A A4 4 SEQ 1D NO: 2 [ B3 2 K IR AR Y1 12H+S197Y+12611L+G375E
B OX 28 B 4L e AE U5 — U7 I, 1% A2 A A {5 SEQ ID NO:2 (1) B 2 Ik iy B AR
Y112H+S197Y+S306A+G375E BY HHiX Le AR AL fio 7 3 — J7 [, %2 AR5 7 SEQ 1D NO: 2 )
A R B Y112H+1228V+12611+S306A 5k X BB iee £E 59— 5 T, %22 A &
SEQ D NO: 2 [ i 2 IR EUAR Y112H+1228V+12611L+G375E B lHIX Se AR . TE 5 — 7
[, iZ 2 ARAL & SEQ 1D NO: 2 [ a2 2 IR I HUAR Y112H+T228V+S306A+G375E By, HH X LLHY AR
M. 1E%—J7 1, %A & SEQ 1D NO: 2 1S3 Z Ik B Y112H+1261L+S306A+G375E
B X e A AL e AE 53— U7 T, 1% AR AR AL SEQ 1D NO:2 1k # 2 JIK I B AR
V154M+S197Y+1228V+12611 B HHIX LeHU AL Al 76 55— J7 [, %78 A F 7% SEQ 1D NO:2 1)
A BRI EUAR VISAM+S197Y+1228V+S306A 5k FH X Le AR il (E 55— J5 [, iZ AR RS
SEQ ID NO:2 [ A K FRIELAC VI54M+S197Y+1228V+G375F B FHIX S6 U AR fle 7E 5 — 7
[fil, %A ARALE SEQ 1D NO: 2 [ Al B 2 IK B VI5AM+S197Y+12611L+S306A B H X L H AR
e 185 —J7 T, %A RAL A SEQ 1D NO: 2 IR 202 KR ELAR VI54M+S197Y+1261L+G375E
B OX 28 A 4L e AR 55— U7 I, 1% 48 AR AL 5 SEQ ID NO:2 1) B 2 IR i HY AR
V154M+S197Y+S306A+G375E B FH X £e FU AR AL o 7E 55— J7 1, %8 A 3 SEQ 1D NO: 2 [
IR R I ELAC V154M+1228V+126 1L+S306A B X SeBUACLL o 48 5 — 5 1, %A A&
SEQ D NO:2 [ i3 2 IR EUAR VIBAM+T228V+12611L+G375F B FHIX Le AR . E— 7
[, %A ARALE SEQ 1D NO: 2 [ Al # 2 IK T HUAR V154M+T228V+S306A+G375E BY HH X 48 H A
WRk. 65— 710, %A A4 & SEQ 1D NO: 2 [ 24 2 I A VI5AM+1261L+S306A+G375E
B X 2 AR AL e AE 5y — U7 I, 1% AR R AL P SEQ ID NO:2 [ i 34 2 IR ) B AR
S197Y+1228V+1261L+S306A B HX LA . 76 55— J7 10, A2 7R 7 SEQ 1D NO: 2 [
AL IRETEUR S197Y+1228V+12611L+G375E B FHIX L HUAR L o 7E 53— 5, %2 AL & SEQ
1D NO: 2 [ i IR AR S197Y+T228V+S306A+G375E B HIX LE AL Al 7E 55— 7 1HI, 1%
AR ARAL SEQ TD NO: 2 [ B2 IR HUAR S197Y+T126 1 L+S306A+G375E B H iX LL B AR alt » 7
5 T, %A R4 2 SEQ 1D NO: 2 [l #h 2 Ik IR EUAL 1228V+12611+S306A+G375E By ix 4t
EUARHL
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[0123] 76 5 — 7 W, % & fF & &% SEQIDNO:2 [ B & £ Ik 1y H AR
Y112H+V154M+S197Y+1228V+126 1L 8% HH X Le BUAC AL ilee 7E 53— 77 1, %2 /R4 7 SEQ 1D
NO:2 [1) i % 2 JIK 1) HUAR YI12H+VI54M+S197Y+1228V+S306A BY HH 3% 48 By AR 4 e 7E 73
— J5 1, %48 40, & SEQ ID NO: 2 [ Ji 24 22 K (K B AT Y112H+V154M+S197Y+1228V+G375E
B HH X S8 B4 Be AR D3 — U7 1, 1% A8 AR A SEQ ID NO:2 1 i #h 2 IR ) HAR
Y112H+V154M+S197Y+1261L+S306A B¢ HH X e HUAR A plee 7E 5 — J7 11, %22 /R £ & SEQ 1D
NO: 2 [1) 1% # 2 JIK 1 AR YI12H+VI5AM+S197Y+12611L+G375E B H 3% 28 B AR 2 . 7E 5
— J7 T, 1% A% A 4L 4 SEQ 1D NO: 2 [ A% 3 2 Ik 8 BUA Y1 12H+V154M+S197Y+S306A+G375E
B X 2 A AL e AR 5y — U7 I, 1% 2R AR AL SEQ 1D NO:2 Y i #A Z2 IR ) B AR
Y112H+V154M+1228V+1261L+S306A B HH X L HUAC A fildo 78 o5 — J7 [, %2 R L 7% SEQ 1D
NO: 2 (1] 1 2 2 K 119 BUAR YL12H+V154M+1228V+1261L+G375E B i i% L8 By Q4 k. 78 7
— 75 T, % A8 A A 2 SEQ 1D NO: 2 (1) B 34 2 Ik (9 B AR Y112H+V154M+1228V+S306A+G375E
B HH OX 28 B 4L e AE U5 — U7 I, 1% A2 A AL 5 SEQ ID NO:2 [1) B 2 Ik i B AR
Y112H+V154M+126 1L+S306A+G375E BY HH iX Le HUAC A ilde 7E 55— J7 11, %22 R0 7% SEQ 1D
NO: 2 [ A% 34 2 K (9 A Y112H+S197Y+1228V+12611L+S306A BY [ i% 46 B AL 40 pik. 76 5
— J7 THl, 1% 45 1A 40 8 SEQ 1D NO: 2 [ A% 3 22 Ik (19 B AR Y112H+S197Y+1228V+1261L+G375E
B X 2 A AL . A Oy — U7 T, 1% A2 AR AL SEQ ID NO:2 1 i 34 2 IR ) B AR
Y112H+S197Y+1228V+S306A+G375E BY HH iX L HUAC A o 7E o5 — 77 [, %42 R £ 7% SEQ 1D
NO: 2 [ B 34 22 Ik 19 B AR Y112H+S197Y+1261L+S306A+G375E BY F i% L6 By AL 40 i 76 %
— J5 T, 1% A8 4 A 2 SEQ 1D NO: 2 (1) B 3 2 Ik B9 B AR Y112H+1228V+1261L+S306A+G375E
B OX 2 A4 e AE O3 — U7 I, 1% AR A A 5 SEQ ID NO:2 [y B 3 2 IR i B AR
VI54M+S197Y+1228V+126 1L+S306A Bk H X LE BUAC 2 e 5 I3 — 77 1M, 1% 42 1A 44 % SEQ 1D
NO: 2 [ Bl 34 2 ik (9 BUAS VIBAM+S197Y+1228V+126 1L+G375E B 1 X 48 B A 40 ff.  £F 57
— J7 I, %7 AL 7 SEQ 1D NO: 2 [ i 34 22 IR ¥ HU AR VI54M+S197Y+1228V+S306A+G375E
B M X 2 A A e 7R 55— U7 I, 1% A8 AR AL SEQ 1D NO:2 Y i #A Z IR ) H AR
V154M+S197Y+1261L+S306A+G375E BY FH X S8 FUARLH o 7F 3 — 7 1M 122 A4, 25 SEQ 1D NO: 2
1R IR AR VIBAM+T228V+126 11L+S306A+G375E 8L FHIX LM AR LA . 7E 55— 7 1, 1%
ARRALE SEQ 1D NO: 2 [ Rl IR UL S197Y+1228V+12611+S306A+G375E BR HHIX £E AR
ZH o

[0124] 785 — 5 1H, ZA A4S SEQ ID NO: 2 [ )33 K EAT Y1 12H+V154M+S197Y+122
8V+1261L+S306A BY FHIX LA M. 7E 75— J7 1M, AL A5 SEQ ID NO: 2 [F] i 2 ik
HUAC Y112H+V154M+S197Y+1228V+1261L+G375E B X e HUACLH e 705 — 7 1, 1428 TR H,
% SEQ ID NO:2 B2 K AU Y112H+V154M+S197Y+1228V+S306A+G375E B, HHix LAY
WA 85— 71, %A A& SEQ 1D NO: 2 1 &2 Ik BUAL Y112H+V154M+S197Y+1261L
+S306A+G375E B HIX LU EUAR A ilee 75 55— J7 [, %R AL SEQ ID NO: 2 [ 34 2 JIR IR Y
R Y112H+V154M+1228V+1261L+S306A+G375E Bk iR L6 B AL o £ 55— 5 T, i A2 A &
SEQ ID NO:2 ¥ i 242 Ik (T EUAR Y112H+S197Y+1228V+1261L+S306A+G375E BY F % L By AR 41
Ho B — 518, Z%AS AL E SEQ 1D NO: 2 322 I ITELAR VISAM+S197Y+1228V+126 11+S
306A+G375E BY FH X LU B AL ko
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[0125]  {E%—J71H, i%48 445 SEQ 1D NO: 2 [ A2 I B EUAR Y1 12H+V154M+S197Y+122
8V+12611+S306A+G375E B H1iX SLELACLH it o

[0126]  XEEAR RN DLE— B EFE— A B EZ A (i, 204 ) HoAeh i B b i — A s 2 A4
FIHNICR B, B FEN S BUER R

[0127]  SXECSLILRR AR A W] LA TN BT, BIAS 835 52 8 1 ST )3 &R0/ B T IR £
SPGB B fE N s LM 1 3 30 DN EIEIRIV /N s/ SR BRI Ry R, W
SR i PR A BRI =ik 20 2 25 MEREL /R S IR 5 BRIE i 2R v H A B — D)
RERATHELLAL I N R, T — N2 AR K (tract) . — DPUREAL I E — G5 A G
[0128]  FRAFEURAISEHIAL T LA AW MR ORI IR L L AR R ) R
RAER (BEBRARLAR ) WHEEER (AR R AT ) KR ER (R
MG e 2 TR LA B R ) 7 R AL R ( RN AR (2 R DL A2 R ) UL RN R
(HZEE R 22T T2 TR UL S PR IR ) o T8 5 AN B P 1) 2 SRR B A A2 AR 4
s A, F B0 B He B EE (H Neurath) IR, L. #5/% (R.L.Hill), 1979, & AR
(The Proteins) , 2 A4t (Academic Press) , ZHZ) (New York) ¥k . 7 W HIEUC & Ala/
Ser.Val/Ile.Asp/Glu.Thr/Ser.Ala/Gly.Ala/Thr.Ser/Asn,Ala/Val. Ser/Gly. Tyr/Phe,
Ala/Pro. Lys/Arg. Asp/Asn. Leu/Ile.Leu/Val.Ala/Glu.bL K Asp/Gly.

[0120] W] EEACHE, Z LR B 2 BRI EE — AL Tl SO i I — b 5.
RFEIRAA AT LASGEE 2 IR ) Ra e T o AR SR S T L AR pH e S .

[0130] AR B AT] DU — P e 2 1 — P& 765 SEQ 1D NO: 2 HI R 2 KA B
247.,262.,300,322,332,338 LL & 439 AHXT NI —A 82 A (lan, Ze> ) £ B AL AR, 2
R SE AR R HAT A5 4k K AR 1 (W02010/141325) .

[0131]  {E—J5 T, fEASR B AR PR T 1 3 A AR B B 2 1-7 4, 41 1.2.3.4.5.6. 8 7 A4
A,

[0132]  7E 55— U7l %R — DA S E 547 B 247.262,300,322,332,338, LL & 439 #H
XTI —ANBREZAS (B, 200 ) AL B 765 — 7, Sk — P as e 56 E
262,287,322 LA K 332 T ATART—ANAH XS B I B B AR B . 7 55— J7 1, 1A R ik
— A G I S5 ATE 247.262.300.322.332.338 LUK 439 H1 [RIAEAR]— AN HE S R () = AN B
AR . 7E 5 — 7, %R — A TE S ALE 247.262.300.322,332,338, LL J¢ 439
H ATART — AN AH K R DY B AR AR o AE 55— 5 T AR R — B & 72 5T B 247,
262.300.322.332,338 LA f 439 H IAEAT — N AEAF I (1) T AN B BAR R B 765 — 71,
ZAA R — B S TE 5 AL E 247.262.300,322.332.338 LU}z 439 AT ] — AN AE AT R
INIMCEA AR TR S — 7, &R A P SR S4B 247.262,300.322,332,338,
UL K 439 AHXS Y (R B A7 B AL I HUAR .

[0133]  FE5— U7, AR — DA TE S E 247 ABX N AL B A ER . fES— 77
T, 54078 247 FHXAF N IS B AN R G4 AlaArg Asn Asp-Cys.GIn.Glu.Gly.His.Ile,
Leu.Lys.Met.Phe.Pro.Ser.Thr.Trp. Tyr.8% Val B, k4% Ser BUAR. 76— 4, %
A E— 402 SEQ 1D NO: 2 IRl 2022 K IRIEUAR, A247S.

[0134]  7E5— 71, AR —DAETE S E 262 AHX N AL E A . 7E5—T7
[, 50708 262 FFXT N I B AL A LR % AlaArg Asn Asp.Cys.Gln.Glu.Gly.His.Ile.
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Leu. Lys.Met.Phe.Pro. Ser. Thr.Trp. Tyr 5% Val B, Uik Lys B, fE5H— 751, 1%
AR HE— A SEQ ID NO: 2 [ et 22 IR R B T262K 5 FH i B i o

[0135]  #E5—J7 i, ARkt — DA &1 5 E 300 AHXT R KA EAL AR 765 —T7
1, 547 E 300 FHXE R AL B AL A FE R AlaArg Asn Asp.Cys.Gln.Glu.Gly.His.Tle,
Leu. Lys\Met.Phe.Pro. Ser. Thr. Trp. Tyr.8{ Val B, fLik# Asp B, 65— 71, i%
AR 25408 SEQ 1D NO: 2 )2k ik i EUAT N300D,

[0136] £ 55— 77, MR — 0 & AR HALE 322 AR AL B AL IHUR. 725 —T7
1, 54078 322 FHX N AT B AN 2 LG 4% AlaArg Asn Asp-Cys.GIn.Glu.Gly.His.Ile.
Leu. Lys.Met+Phe.Pro. Ser. Thr. Trp. Tyr-8X Val B, i T1e B4R, 7B — 5 H, 1%
AR DA SEQ 1D NO: 2 F e #h 2 ik B HAR V3221,

[0137]1  7E5—Jilfl, it — DA S AE 50 E 332 AN AL E A AR 725 — T
H, 5078 332 AHXT Y I B AL Z FE R A AlaArg Asn Asp.Cys.GIn.Glu.Gly.His.Ile.
Leu.Lys.Met.Phe.Pro.Ser.Thr.Trp. Tyr.gk Val BU{C, fLik#k Asp B . E5— 71, 1%
AR 2040 SEQ 1D NO: 2 )l #h 22 R A EUAT D332N,

[0138] 75— Jilfl, kit — DA S AE 50 E 338 AHXT N AL E AL AR 725 —T7
H, 5078 338 AHXT Y I B AL Z FE R4 AlaArg Asn Asp.Cys.Gln.Glu.Gly.His.Ile.
Leu. Lys.Met.Phe.Pro. Ser. Thr. Trp~ Tyr-8X Val B, L Lys B, 7B — 75, 1%
AR 2040 SEQ 1D NO: 2 Rl #h 22 IR A EUAE 338K,

[0139] 755 —Ji i, iRt — DA S e 5L E 439 AT A E AL AR 725 —T7
T, 54078 439 AHXF N BT B AN R R G4 AlaArg Asn Asp.Cys.GIn.Glu.Gly.His.Ile,
Leu. Lys.Met.Phe.Pro. Ser. Thr. Trp. Tyr.5X Val B, Lk Gin BUAR. 7B —J5 1, 1%
AR AR HE— A0 SEQ 1D NO: 2 [ 24 K (I HLAK 14390,

[0140]  7E 55— U7 [, %R Rt — DA G TE S E 247 FLLE 262 AHXS R (1AL B AL U,
N L b TR R . (RS — J5 i, AR R PSR S AL E 247 FIALE 300 AR A
A EANRTEA, Wik ERT R IBLE . 76 5 — 7, SR kg — PSR 5AE 247 AifE
322 FHXT R A B A AR, 4n UL P R IsEe . 85— 7, & Rl — P E e S 4
B 247 FALE 332 FEXS N AL E AL B, Wbk bR R AL . 76 5 — U 1, %A AR —
WA ELESALE 247 T E 338 FHXS N RIAL B AL W EUR, 0L b i e, 75—
T, Z U — DA & S E 247 FISTE 439 AN N KA B AL KTEUS, WL E TR i 8
e FES 7 2R S AE S AR 262 R E 300 AR R I B AL FITEAR, dnbA
L ATRER IS EE 75 55— U7 I, AR R A S AR S AL E 262 FIALE 322 FHXT A A B AL
[RIEA, WL BT RIR AR . 75— 7, &Rl — P S S48 262 FIfE 332 AH
XF N A, B AL AR, an LA _E BT iR 82 . 765 — 7 i, 2k — P S E 5 E 262
T E 338 AHRT N (R B AL IHUAR, an UL BT IR AR L . 75 55— 7 1, A il — A
TE5 00 E 262 FIALE 439 AHXT A E AL U, an L B FrfaR 2L . 7555 —J7 1, %748
i — PSR 5AE 300 ML E 322 AHXT N RIAL B AL T EAR, an A E AR iR 2. 7
T3 07 0 RN DA TR S A E 300 FUATE 332 AHXT I (47 B AL FIHUAR, 40 CL_E B
W EIARLE s L6 5 —J7 1, AR ARE— A S AR 5 AL E 300 FIALE 338 AHXS M. AL B Ak [ HY
A WA E PR 1R o AE 5y —J7 1 AR — BB AR S AL E 300 FIALE 439 AHXTRY
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(A B AL AR, LA ERTRER AL o 785 — 5, %A R — P S TR 540 E 322 Fifir
B 332 AHRS R AL B AL U, an L BTSRRI L . 78 5 — 5, A R — PSS
FrE 322 FIALE 338 FHXT N (AL B AL BRI HAS, Wil bR AL . 75 55— J7 1, i i
— WA TE S E 322 AL E 439 AHX M AL B AN HR, iDL B R RLe . 755 —
D50, %A AR S R S AT E 332 ML E 338 AN B (AL B AL B, L b B
AL, 765 — 7, ZA AR DRSS AE 332 AL E 439 A (AL B AL FIEUAR, U
DL PR IR . E 5 — 5T, %A R — P S AE S AL E 338 R E 439 AHXT NI
BALFIEAR, i LA AR i A,

[0141]  {E5—J7 I, R ARHE— DA S S E 247,262, LA 300 FHX R A7 B AL HIHX
A LA F T RR R LE o 72 5 — 7 1, AR R — DA G TR S AT E 247,262 LU 322 AHXT
IS (947 B AL IRTERAR, a0 UL B BTSRRI A0 2 . 76 55— 7 T, AR — RS fE S E 247,
262 UL K 332 AHNT I (AL B AL FEUAR, WL B AT HEA AL, 785 — i, i ki —
FAES AL E 247,262, LK 338 AHXE R A7 B AL ITERAR, an DL b BT REIR (1B L . 8 55— J7 1,
R A S IE S E 247,262, LUK 439 FHXT RV [ B AR FEUAR, o LL b TR i D
s IR — 7, AR A SR SRR 247,300 LK 322 AHXT R A B AL B, G
UL BRI . 755 — 7, &R — DA SRS A8 247,300 LA 332 AHXT V()
A EANRTEAR, WL B BT RER IR, 75 5 — 7 [0, %A A — P A S AR 5 A E 247,300, LA
J% 338 AHXS I AL AL AR, Wbl B RER IS, 785 — i, i R — P A s s
F1E 247,300 LA K 439 AHXS R A7 B AU, anbh B BT RER AL o 76 55— J7 1, %728 1A
W PAETESAE 247,322, LA 332 AHXT M. 1AL B AL FJHUCA, Wil bRk (L. 78
P J7 T, EA AR — A R S AALE 247,322, LK 338 AHA IV R4 B AL IEUAR, fn L
PR IRLE . 55— 5 AR DS AE S AR 247,322, DL K 439 AHXAT A7 B
Ab YA, WL B BT REAR IR L . 78 5y — J7 I, AR — B A AR S AL E 247332 LA K
338 FHXS Y. AL B AL TEUAR, WL E TR IR . 785 — 5, ZAR R — b S e S AL
B 247,332, LK 439 FHXS N AL B AL VAR, WL B BRI RS o 7E 5 — 5 T, 1% AR Ak
— WA EIE S E 247,338\ LU & 439 AN N A7 B AL IR, an bl ERTER IR LE . 755
— 7T Z AR — A A IR S B 2624300 LUK 322 FHAT N (K47 B AL AR, Wb T
R FRLL . 765 — 7, SRR — PSR 5AE 262,300 BL A 332 AHXS MY [ A7 B Ab
FIERAR, WL BT RER AR . 78 5 — 5 i, %A — DA S 560 E 262,300, LL K& 338
AT I AT B AL AR, an A BT IR f s & . 2 55—y I, %A i — DRSS E
262,300 DL K 439 FHXE R AT B AL FIEAR, anbL b AT iR f AL, 78 55—y, 1A R —
BAGTEEME 262,322, UL J 332 AHAT I (A B AL B, Wibh bR I8ee . 75—
D51 ZA RS D S E SN E 262,322 LK 338 FHXT I A B AL FIEUAC, G BA_E T
REIARLEE . RS — 7 [ &R B AR S E 262,322, LUK 439 AHXT I [RAL B AR
A, Wbk bR IR, 78 5 — 7 1, % — DA S S5 A0 E 262,332, LA 338 4H
X I (A BB AR (T EAR, A b BTk (K AR 2%, 7 5 — 5 T i AR R 3 — 0 A B A A B 262,
332, LA K 439 AHXT R (AL B AL FEUAR, WL B AT AR AL, 78 5 — 5, AR R — 0
B AES A1 E 262338 LK 439 AHXE N A B AL IR, an DL _E BT i IR R . 8 5 —J7 T,
AR A A R 50 E 300,322 BL AL 332 AHAS Y [RIAL B AL T EUAR, Wb b BT RE AR R
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S IR 5, %A R P S 7R S AL E 300,322 LK 338 AHXT R I B AL IEUA, G
DL EPr R (IR . 75 55— 07 [, R A — P 5408 300,322, LA 439 AHXT M
PrE A RTEAR, WL BT R IR LS o 75 5 — 7 1, i AR RE— P A AR A 300,332, LA
J% 338 AHXS N AL B AL AR, Wbl BT RERIRLE . 755 — i, iz kit — b a sy
F1E 300,332 LA K 439 FHXS R (A7 B AL AR, 4n LA E TR iR LE 75 55— J7 1, %728 14
WA EIE S AL E 300,338 BLAL 439 AHXS MY 1AL B AR IR, Wbl Bk 8L, 78
7, AR A IE S AR 3224332 LUK 338 AH A N IR B AL IEAR, dn bl b
PR AL . 45— J7 i, AR — DA S AE ST E 322,332, L K 439 FHXH R (4L &
AbVEAR, W UL BT REIR R IR LS . 7 S — 7 T, AR — PR S AE S E 322,338 LA
439 AHXS R (AL B AL AR, Wl BT R IR LL . 76 5 — 5, AR — PR S
B 332,338, LA K 439 AHXE R (AL B AR ER AR, WL B BT iiAR FRLL

[0142]  FE5— U7l &R — DA S E S E 247,262,300 DL A 322 FHXT I (1) A7 B Ab
[RIERAR, WL b PRI RS o 76 55— J7 I AR Rkl — b S e 57 & 247,262,300, LL L
332 AHR; R (R B AL U, 1oL BRI Ee . 76 5 — 7, A — P e S e S
B 247,262,300+ LA & 338 AHXT I (47 B AL P EUAR, an L B R 1R Ee . 75— [, 1%
AR5 E A AL E 247,262,300 LL K 439 AHXT B AT B A B, G AL BT R R 1K)
A&, 765 — 7 T, SRR — DA G EEAE 247,262,322, LUK 332 AHXT N [FA7 B AL
WA, nbh BRI L . 755 — 5 [, Rk — P S 5 AL E 247,262,322, DL &
338 AHXT [P B AL AR, an L BRI Le . 76 5 — U7, B — P S e S0
B 247,262,322, UL f 439 AHXT R (47 B AL P EAR, an DL B R £S5 5 — 5 [, 1%
BRI S AEE SAE 247,262,332 LUK 338 AHXS B A B A UEUAR , 2 A b AT R 1K)
A&, ZE 5 — 7 T, SRR — DA G E S E 247,262,332, LA K 439 AHXT R (147 B AL 1
B, anbA BT R AR . 76 55— U7 1, %R kit — B S 7R 5B 247,262,338 LA J
439 FEXT R AL B AL FIEAR, W B TR IR L . 765 — 5, 2R R — b S e S AL
B 247,300,322 LA K2 332 AHXT I 47 B AR AR, an DL B R AR . 7 55— U5 T, 1%
AR S SO0 E 247,300,322 LL K 338 AHXT N AT B A LA, G A b BT R 1K)
L, 25—, SRR DA EAESAE 247,300,322 LA K 439 AN R A B ALK
WA, L PR (IR . 75 55— 5 [, &k — D S E 5 ALE 247,300,332, DL
338 AHXS R (AL B AL AR, Wbl BT HER IRLL . 765 — 7, AR R — P e S S
B 247,300,332, LL K& 439 AHXT I 47 B AL I HUAR, an DL R IR Ee . 76 55— 1, 1%
AR5 E A AL E 247,300,338 LU 439 AHXT B A7 B A B, G AL AT R 1K)
AL, 765 — 7T, SRR DA G R SAE 247,322,332, LK 338 AHXH N (A7 B AL
WA, an L B PR (IR . 75 55— Oy [, &2 kit — DA S TE 5 ALE 247,322,332 . DL K
439 XS N HIALE AL R, Wik ERT R IBLE . 785 — T %A R — P RS AE S AL
B 247,322,338, LL K& 439 AHXT I (47 B AL AR, an L B R IR LS . 72 55— U7 1, 1%
BRGSO E 247,332,338 LU 439 AHXS B IO B A B, 2 A b AT R 1K)
AL, L5 — 7T, AR DA S AESALE 262,300,322 LA K 332 AHX R AL B AR K
WA, an A BRI . 75 5 — 5 [, & kit — PSR 5 AL E 262,300,322, DL KX
338 AHXS N (AL B AL AR, Wb BRI L. 76 5 — 7 T, s — P S 50
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B 262,300,322, LL K 439 FHXT R (47 B AL P EAR, an DL BT HER £S5 5 — 5 [, 1%
BRI AEE SALE 262,300,332 LL & 338 AHXS B A B AL B, 2 A b AT R 1K)
AL, RS — 7T, Z AR DA S ESALE 262300332 LA K 439 AN R4 B ALK
B, A BT R AR L . 76 55— U7 1, %R Rk — P G 7R 5B 262,300,338\ LA A
439 AHXS I (AL B A AR, Wil BT RER IR Le . 78 57— U5 i, & — P S 50
B 262,322,332, LL A 338 AHXT R (1AL E AL BIEUAR, Wbk b T HEAR LS . 785 — 5, 4
AR DA S SO0 E 262,322,332 LA KL 439 AHXT N AT B AL U, A B BT iR 1)
L, fE5— M, SRR D EESAE 262,322,338 LA K 439 AN R A B ALK
WA, nbh BRI e, 75 55—y [, & Rkl — D S e 5 AL E 262,332,338, LA &
439 AHXS R (AL B AL AR, Wl BT R IR LL . 76 5 — 5, AR — PR S
B 300,322,332, LL & 338 AHXT I (7 B AL B EAR, an b BRI R EE . 75— 1, 1%
AR — S EE 500 E 300,322,332 LUK 439 AHXT B AT B AR EUR, G A b BT iR 1K)
AL, R — 7, AR DA S IESAE 300,322,338 LA K 439 AHXE R AL B ALK
WA, inbd Epr R e . 75 5 — 5 i, 2k — P S e 5 AL E 300,332,338, LA &
439 AHXS R AL B AL AR, Wb BRI IS . 165 — 7, A — P e S e S
B 322,332,338, LA 439 AHAT I (AL B AL BT, Wbk bR IR,

[0143]  {E5— U7l &R — DA EES5AE 247.262.300.322, DL A 332 AHXT R 47
BACEAS, i BT R AL 75 5 — 7 1, & A R — B S AR S4B 247,262,300,
322, DL K 338 FHXT R AT B AL FIEAR, W B B BT R R Le . 7R 5 — T, % AR R
HWETESAE 247.262.300.322, LU 439 AHXT R K47 B AL P EUAR, an bl b B iR (1 L6
L6 — 7 SR — A S fE ST E 247.262.300.332. LUKz 338 FH A N [ 457 B A [ HY
A Wbk E T RER L . 75— Oy, AR P RS R 54T E 247.262.300,332, LA
S 439 AHXS R AL B AL AR, Wbl ERRREAR L . 755 — i, i kil — Py
P 247,262,300 338 LA 439 FHXT N A B AR AR, Wi LA BTl (1R . 45 5 — 5
[, %A R — A G 7 500 B 247262322332, LA Kz 338 AHNT I K147 B Ab [ HUAE , 40 LA
FITHER IR, FE S — U5, AR R DA TE S E 247.262,322,332, LA & 439 AH
X I (A B AR (T EAR, d DAL BT R I AR 2, 7 5 — 5 I iR R — b S fE 5T 247
262,322,338 LL A 439 FHXT M IO B AR R, QA F B Rk (1848 o 76 55— J7 1, %22 1k
WG E SALE 247.262.332.338. LL & 439 AHXT MY A7 B A B, G A b BT iR 1K)
AL, R — 7, AR DA EESAE 247.300.322.332. L& 338 AHXT R AL B
b AR, dn UL B TR IR LS . 72 5 — 7 1 &R i — B TE 5 AE 247,300,322,
332, LK 439 FHXT R AT B AL B, B BT AL, 7R S — 7 T, S AR kb
BEESAE 247.300.322.338 L J 439 AHXS R (147 B AL B, WL BT R iR i L,
16— 5, A R — A 7E 508 247.300.332.338, LL A% 439 AHAF I (147 B4 [T HY
A B BT R L . AR S — 7 0, SR — P E AR S A E 247.322,332.338. LA
S 439 AHRS Y AL B AL AR, WL BT RGR IR . 75— W, xS A — P A S e
f7'E 262.300.322,332, L [z 338 AHXT I A7 B AL FIHUAR, 40 UL B Frffd e, 765 — 07
[, %A — A G 547 B 262.300.322.332. LA Kz 439 FHAT IV K147 B Ak (T EUAR, 4 LA
TR IR . 7R S —J7 I AR R P A R S A E 262.300.322,338, L A 439 #H
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X I (A B AR T EAR, dn DAL BT R I AR 28 o 76 5 — 5 T, %R R — 0 S fE 5 262
300332338 LA A 439 FHXT A A B AL R, Tn DAL B ik (1) IR 48 o 78 55— J7 T, %22 1K
H— P AEESAE 262.322.332.338 LA 439 FHGEY (AT B AL B, 4o PL_E BT iR i)
A&, 26 55— 7T, SRR — DA G E S E 300.322,332.338. LA 439 AHXT N 4 B
AR FITEUAR, Wn L E BT R TR 2

[0144]  7E 55— J7H, %R — DA S E S E 247.262,300,322,332, LL K 338 AHXT
(A7 B AR YA, an LA F BT GRS , 76 ) — 5 T, 2R — b S e 540 247,262,
300322332 LA K 439 FHXT R4 B AR I, QA F B Rk (1848 o 76 55— 7 [, %2 1k
WG E AL E 247.262.300.322.338. LL & 439 AHXF MY (A7 B AL B, 2n AL Bt
REIARLEE . RS — 7 &R PSR SAE 247.262.300.332,338, L A& 439 AHXT
N LB AR FTEAR, Wbk BT R R IR EE . 75— 7 T, AR — DA E A S AR 247,
262.,322,332,338. LL & 439 AHXS M7 B AL A, an LA bR 528 . 75 55— J7 1, 1%
Ak G IR 560 E 247.300,322.332.338. LA & 439 FHXT AV K47 B AU, il b
PSR TR LL , 76 5 — J7 T 1% R — DA &4 547 E 262.300,322,332.338, LA & 439
FERE I YA B AL BT ERA, an LA b il (g s 4

[0145]  7E5— U7l LR — DS e 5400 E 247.262,300,322,332,338, LL & 439 #H
X N (AT B AR T EAR, A DA b R R 2

[0146]  7E5)—J5 M, ZR KT —PEE kA THR—DEEA (Flan, 254 ) B, 1%
ZH LA & TZH A :A247S. T262K, N300D. V3221, D332N. E338K. LA K T439Q ; BAE 5 an4E it
JIT 4R F0 LAt T 4 — WK BB (1) SEQ TD NO: 2 AHX R (KA1 B A6 A T A — ek 24
C A, 204 ) BUR, 4 LA R & TR4L K, :A247S. T262K, N300D,, V3221, D332N, E338K . L &%
T439Q.

[0147]  fELLF &5 0, A — A0 3 70 5 Qide S BT R0 16 AT 4 — Rk K At i
[*) SEQ ID NO: 2 FHXT M AL B AR — B2 A (Hlan, 24~ ) LU Bl ) AR

[0148]  7F Y% — 77 [, %78 AR 3 — 3540 2 SEQ ID NO: 2 [ it 34 22 Ik [ B AR A247S+T262K .
16— J5 T, 1% 8 R ik — 45 40 fr SEQ ID NO:2 1) % 4 £ Ik 1 B AR A247S+N300D, 7F
Y — 5 T, 1% A8 4K 3 — 25 AL 4 SEQ TD NO: 2 [ ik B4 £ K 11 B AL A247S+V3221., FE W
— J5 T, %A AR 8k — 25 49 & SEQ 1D NO:2 [ ik 2 £ Bk () BUAC A247S+D332N. £E 5 —
75 T, %A AR EE— 20 B 4% SEQ 1D NO:2 9 B #v 2 IK (19 B AR A247S+E338K. 7E 55 — 77
T, 1% 748 AR dF — 20 4 & SEQ 1D NO:2 [y A #4 2 Ik I B AR A247S+T439Q. 7E 55 — 75 T,
%A E — 248 5 SEQ ID NO: 2 [ il #4 2 Ik (1) B AR T262K+N300D.  7E 55 — 77 [fil, %42
R 1E— 249 & SEQ ID NO:2 (1) ie 3% 2 ik (%) HUAX T262K+V322T. 7F 53 — J7 [, 1% 22 4 ik
— 4 2 SEQ ID NO:2 [1] Jfe ¥4 2 ik ¥y AKX T262K+D332N,  7E 53 — J7 [, %Lk ik — &
£, % SEQ 1D NO:2 [ hl 21 £ K ) BUAX T262K+E338K. fE 5 — M, kit —H a4 H
SEQ ID NO:2 [ hl 24 £ Bk A BUAR T262K+T439Q. £ %5 — J5 1, %A1k #E— 54 & SEQ 1D
NO: 2 [1) B 24 2 JIK 1) HU AR N300D+V322T. 7E o5 — J5 [, 1% A8 R if — 20 A &% SEQ 1D NO: 2
() 1% 3% 22 ik B9 BXAR N30OD+D332N.  £E o5 — J7 [, 1% A2 K @ — 2 4 & SEQ ID NO:2 [
F 3 2 1K) AR N3OOD+E338K. 7 3 — 77 M, 1% 42 7K F — 25 4 & SEQ ID NO:2 [] i
22 K B BAG N300D+T439Q.  7E 5 — J7 1M, 1% 48 f&k @k — 20 49 & SEQ 1D NO:2 [ Jlt #4
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% K ) BUAR V32214D332N. 7E 55 — J7 [, % 248 AR idF — 20 44 1% SEQ ID NO:2 ) pit #4 £
JIK B BAR V3221+E338K.  7E 3 — J7 1, 1% 22 4k @ — 20 44 & SEQ ID NO:2 ] it #4 £ fik
) B AR V32214T439Q. 1 53 — 77 M, 1% &2 7K ¥F — 22 4 & SEQ ID NO:2 [ ji # £ JIK 11
HU AR D332N+E338K.  7E 55 — J7 I, 1% 2% 7K 1f — 45 40 &% SEQ ID NO:2 [ i 24 22 ik (1) HX
£ D332N+T439Q.  7E 75 — J7 [, 1% 722 f& iF — 30 44 & SEQ 1D NO:2 (1) i #4 2 Ik i B AR
E338K+T439Q.

[0149] #F % — J5 M, i% 4% /& ¥k — 25 4 4 SEQ ID NO:2 [y & 34 £ Bk 1y B 4%
A247S+T262K+N300D. 7F 75 — J7 [, % 2% & if — 2 A & SEQ 1D NO:2 ¥ it 24 22 Jik [#) HL
X A247S+T262K+V322T . 7E 57— J5 [, %2 AR — DAL & SEQ 1D NO: 2 [ i #4 2 JIK i B
X A247S+T262K+D332N,  7E 55 — J5 [, 1% A2 AR 1 — 2D AL & SEQ 1D NO:2 1% fi #4 2 JIK i B
X A247S+T262K+E338K. 7E 75 — J7 [Hl, %A AR 13— 20 AL & SEQ 1D NO: 2 1% fi #1422 JIK i B
X A247S+T262K+T439Q, 7E 53— Jj Hl, 1% Rt — 20 A0 7% SEQ 1D NO:2 ) 5l 24 £ Ik 1% Y
X A247S+N300D+V322T. 1E 75 — J5 [H, %2 A — DAL & SEQ 1D NO: 2 [ At #4 2 JIK 11 HY
X A247S+N300D+D332N,  7E 55 — J5 [, i% A2 AR i — 20 AL & SEQ 1D NO:2 1% i #1422 JIK i HY
X A247S+N300D+E338K. 7E 5 — J5 [Hl, i% A2 AR 1 — 20 AL & SEQ 1D NO: 2 1% ji #4 2 JIK i HY
X A247SHN300D+T439Q, 1E 53— Ji [, 1% 28 it — 20 A 7 SEQ 1D NO:2 ) e 24 2 Ik 1) X
X A247S+V322T+D332N.  7E 7y — J5 [, % A2 A& E — DAL & SEQ 1D NO: 2 1% At 24 2 JIK 1 HY
R A247TS+V322T+E338K.  7E 55— J7 [, 1% 2 7R it — 20 A 1% SEQ 1D NO: 2 [ i 24 2 JIK 119 B
R A247SHV3221+T439Q, 1E 53— J7 1, &AL AR it — 2040 & SEQ ID NO:2 ) i #4 2 Ik 1) HY
X A247S+D332N+E338K. 1 73 — J5 [, 1% A2 A E — 0 A & SEQ 1D NO: 2 [ 5t 24 2 JIK 1 HY
X A247S+D332N+T439Q. 1F 3 — J7 1, %A A1 — 2 401 SEQ ID NO: 2 [ he #4 2 ik i BY
R A247TS+E338K+T439Q. 7F 3 — J7 I, 1% 722 A 1F — P44 & SEQ ID NO:2 [ it 34 22 JIK 1 HY
£ T262K+N300D+V3221 . 7 55— J7 [, 1% 722 A 1fF — P44 & SEQ ID NO:2 ¥ it 34 2 JIK 1 HY
£ T262K+N300D+D332N.  7E 55 — J7 [, 1% A2 & 1F — 30 40 & SEQ ID NO: 2 [ i 34 22 JIK (1) HX
X T262K+N300D+E338K, 7E 5 — J7 [, i% A2 AR 1E — 5 AL & SEQ 1D NO: 2 [ i 24 £ JIK (1 B
£ T262K+N300D+T439Q, 7E 7y — J7 [Hl, 1% A8 A it — 2044 & SEQ 1D NO: 2 ) 1 24 2 Ik 1 HY
X T262K+V3221+D332N, 7E 75 — J5 [, %2 A — DAL & SEQ 1D NO: 2 [ st #1422 JIK i B
X T262K+V322T+E338K, E 7 — J5 [, %2 A — DAL & SEQ 1D NO: 2 [ At #4 2 JIK 1 B
X T262K+V3221+T439Q. 1E Jy — J7 [Hl, &2 Ak dE — 2 A4 7 SEQ 1D NO: 2 1% i 24 2 JIK 1 Ht
X T262K+D332N+E338K. 7E 75 — J5 [, i% A2 AR 13— 20 A & SEQ 1D NO: 2 1% fi #1422 JIK i HY
£ T262K+D332N+T439Q, 7E 53— Jj [fl, 1% Rt — 2040 &% SEQ 1D NO: 2 f#¥) e 24 2 Ik 1 HY
X T262K+E338K+T439Q, 7E 73— Jj [fl, 1% it — 20 A0 7% SEQ 1D NO:2 ) 5l 24 £ Ik 1) Y
X N300D+V32214D332N,  7E 55 — J5 [, % A2 Akt — 20 B0 & SEQ 1D NO:2 [ B 24 2 ik 1) HY
X N300D+V322T+E338K. 7E 55 — J5 [, i% A2 Ak ik — 20 A & SEQ 1D NO: 2 1% ji #4 2 JIK i HY
£ N300D+V3221+T439Q, 1E 53— J7 [, 1%L it — 2040 & SEQ ID NO:2 [#*) e 34 2 Ik 1 HY
X N300D+D332N+E338K.  7E 7 — J5 [, 1% 2 A 1E — 0 A & SEQ 1D NO: 2 1) ¢ 24 2 JIk 11 HY
X N300D+D332N+T439Q.  7E Jj — J7 [, %2 ARk — 244 7 SEQ ID NO: 2 [ i 24 2 Jik 1 HY
X N300D+E338K+T439Q. 1 Jj — J7 [, % AL Ak it — 2040 & SEQ ID NO: 2 [ i #4 2 Ik 1) Y
X V322T+D332N+E338K. 1 53 — J5 [, 1% A2 A& 1E— A0 & SEQ 1D NO:2 [ al¢ 24 2 JIK i HY
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£ V3221+D332N+T439Q.  7E 3 — J7 [, 1% 72 A fF — 3040 & SEQ 1D NO:2 [ 5t #4 2 JIK 1 B
X V3221+E338K+T439Q. 7E 53— J7 [, %A A E— A5 SEQ 1D NO: 2 [ i 34 22 Ik I AR
D332N+E338K+T439Q.

[0150]  7E 55 — J7 I, % 2% & @ — 2 A 5 SEQ ID NO:2 [y g # £ ik 1) B AR
A247S+T262K+N300D+V3221 o 7F 55— J7 [, AL AiE— 245 SEQ 1D NO: 2 it 22 JIR IR HY
£ A247S+T262K+N300D+D332N, 7E 55— J7 [, 1A it — 2040 & SEQ 1D NO: 2 [ i 24 2 Ik )
HUAR A247S+T262K+N300D+E338K . 7E 75— J7 [, i Mkt — 047 SEQ 1D NO: 2 [F) i 2 fik
[FIERAR A247S+T262K+N300D+T439Q. 7E 53— J7 [Hl, %22 fRdE— 20 A7 SEQ 1D NO: 2 [ Rl 2
IR ETEUAR A247S+T262K+V322T+D332N, 7E 55— J7 [, AL A E— A5 SEQ ID NO: 2 [ i 4
Z IR EUAR A247S+T262K+V3221+E338K. £E 75— 7 T, iZ A2 Rk — 20 A& SEQ 1D NO: 2 (¥ 1
R R EUR A247S+T262K+V3221+T439Q. 7E 53— J7 [Hl, 1% R — 2447 SEQ ID NO: 2 1)
IR BRI B A247S+T262K+D332N+E338K, £ 5 — J5 1, %48 Ak — 25408 SEQ 1D NO: 2
(1) 1% 30 22 IR (R A A247S+T262K+D332N+T439Q. 7E 5 — J5 Tl » 4748 7R 1 — 3544, %5 SEQ 1D
NO: 2 [ A Z2 K PR B A247S+T26 2K+E338K+T439Q. 75 5 — J7 18I , 1248 78— 418 SEQ 1D
NO: 2 [ R 2R 22 IR IR ELAC A247S+N300D+V3221+D332N, 78 5 — 77 1, i% A8 13— 5 40,3 SEQ 1D
NO: 2 [ R 2R 22 K IR ELA R A247S+N300D+V3221+E338K o 7F 57 — 77 Tl » 1A% AR E— 25408 SEQ 1D
NO: 2 [ A 22 K PR LA A247SHN300D+V3221+T439Q. 75 55— J7 11, 1278 {3 — 5408 SEQ 1D
NO: 2 [ R 20 22 IR IR ELAC A247S+N300D+D332N+E338K o 7 57 — 77 Tl » 1A% A 13— 5 408 SEQ 1D
NO: 2 [ A 22 K FR LA A247S+N300D+D332N+T439Q., 75 55— J7 11 , 128 78— 5 418 SEQ 1D
NO: 2 [ A 22 K FR B A247S+N300D+E338K+T439Q. 78 57— J5 1 , %28 78— 5418 SEQ 1D
NO: 2 [ AR 22 IR R ELAC A247S+V322T+D332N+E338K o £F ) — J7 1fi , i 48 143 — 45 40,7 SEQ 1D
NO: 2 (#3022 IR IR AR A247S+V322T+D332N+T439Q. 78 5 — J7 il » 1% A8 (i — 2544, SEQ 1D
NO: 2 (#3022 KR AR A247S+V322T+E338K+T439Q. 7 75— J7 1l , 1238 Ak — 4540, 2 SEQ 1D
NO: 2 [ A2 K R B A247S+D332NHE338K+T439Q. 75 5 — 77 Tl » 1% A8 A4 E— 40,8 SEQ 1D
NO: 2 Fr) 30 22 K IR AR T262K+N300D+V3221+D332N, 75 ) — J5 1, % AR A uF— 45 40,2 SEQ
1D NO: 2 [f B3 Z K IR B AR T262K+N300D+V322T+E338K, 7E % — 7 i, %A R — 540 &
SEQ 1D NO: 2 [l BRI EUAE T262K+N300D+V3221+T439Q, 7E 57— /5 [, 1% A8 R 3 — 5 fu,
4 SEQ ID NO: 2 [ 32 I I EUAR, T262K+N300D+D332N+E338K . 7F 57— 75 [, % AF R iE— 5
£3,%7 SEQ 1D NO: 2 [ R 20 2 JIK AR T262K+N300D+D332N+T439Q, 7E %7 — 77 T , %45 A i —
A48 SEQ 1D NO: 2 Y A IR B EUAC T262K+N300D+E338K+T439Q. 7E 5% — 75 [Hi , %28 7Rk
— A0 F SEQ 1D NO: 2 [ 24 2 IR HUAR T262K+V3221+D332N+E338K, 7E 75— J7 [, 1%L A
HE—35 AL 5 SEQ 1D NO: 2 [ Rl 202 IR EUAE T262K+V3221+D332N+T439Q, 1E 7 — 75 T , 1% 4%
AE—5 45 SEQ 1D NO: 2 [ A2 Ik B T262K+V3221+E338K+T439Q, 15 % — 75 [, i%
AFAAE— 5405 SEQ 1D NO: 2 [ A LA T262K+D332N+E338K+T439Q, 75 % — 75 1 ,
AR HE— A2 SEQ 1D NO: 2 [ #h 22 JIK A B N300D+V3221+D332N+E338K . 7E 5 — 77
[fil, % AR A — 45 SEQ 1D NO: 2 [ 32 K A EUAR N300D+V3221+D332N+T439Q, 7F % —
T, AR HE— 404 SEQ 1D NO: 2 [ Rl R 2 JIK (T HUA N30OD+V3221+E338K+T439Q, 1F 5
—J7 1, AR R RE— A5 SEQ ID NO: 2 [ Rt 22 IR R BUAK N300D+D332N+E338K+T439Q, 1F:
Ty 7 ZAEARE— AL F SEQ 1D NO: 2 [ #h 2 IK AR V322 14D332N+E338K+T439Q.

-
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[0161] 7 53 — 77 M, i% 2 & i — & 4 & SEQ IDNO:2 [y Bt # £ ik 19 B AR
A247S+T262K+N300D+V3221+D332N, 7E 55— J7 [, AL AU — 20407 SEQ ID NO:2 [l %
JE BB A247S+T262K+N300D+V3221+E338K ., 7F 57— J7 [l , 1% A8 Ak — 4540, 25 SEQ 1D NO: 2
1) R 22 K RS A247S+T26 2K+N300D+V3221+T439Q0 1E 7 — 77 [, 1% A8 i — 354 %5 SEQ
ID NO: 2 [ Rl B K BUAR A247S+T262K+N300D+D332N+E338K . £F 55— J5 fil, %A 1At — 35
£98 SEQ 1D NO: 2 [ il A2 IR (R EAR A247S+T262K+N300D+D332N+T439Q, £ 55— J7 [, i% 4%
IRIE— 5404 SEQ 1D NO: 2 [ Bl 30 2 JIE AR A247S+T26 2K+N300D+E338K+T439Q., 7E 57— 5
i, AT A3 — 40 2 SEQ ID NO: 2[RI 342 IR (K EUAR A247S+T262K+V3221+D332N+E338K .
e 5 — Ji o, % R ok — 2 A F SEQIDNO:2 1) K B2 Ik B B AR
A247S+T262K+V3221+D332N+T439Q, 7E 55— J7 [, %A PR — 20407 SEQ 1D NO:2 [ i %
FRHIEU A247S+T262K+V3221 +E338K+T439Q. {E 5 — J5 1, i% 481k —5 40 & SEQ 1D NO: 2
() 22 K IR EAS A247S+T262K+D332N+E338K+T439Q, 7E ) — 77 1M, %48t — 3540, 4 SEQ
1D NO: 2 [ 32 KRB A247S+N300D+V32214D332N+E338K 0 7E 57— 77 Tl » %A A E— 45
A9,y SEQ 1D NO: 2 [ Rl 2h 2 IR KT ELAC A247S+N300D+V3221+D332N+T439Q. £E 5 —J7 [l i% 4%
PiE— 407 SEQ ID NO: 2 [ et 22 IR (R HUAK A247S+N300D+V322T+E338K+T439Q. 1E 55—
1, AT A — 402 SEQ ID NO: 2 I3 IR (I BUAR A247S+N300D+D332N+E338K+T439Q.
ey — J7 M, &% & ik — & & & SEQIDNO:2 ) o # Z k B B AR
A247S+V322T+D332N+E338K+T439Q. 7E 55— J7 [, AL PR ik — 20407 SEQ ID NO:2 [l %
FRHITEAT T262K+N300D+V3221+D332N+E338K. £F 55— J51Hl, i% 28 1k #— 540 & SEQ 1D NO: 2
(1) R 22 KA T262K+N300D+V3221+D332N+T439Q, 1E 57 — 77 1 , %48 kit — 54,4 SEQ
ID NO: 2 (RGN IR B T262K+N300D+V3221+E338K+T439Q. 1E 5 —J5 1, %48 (ki — b
£ SEQ 1D NO: 2 [ Rl AL K A EAR T262K+N300D+D332N+E338K+T439Q, 7 55— J5 I, i%4%
PRiE— 20407 SEQ 1D NO: 2 [ Rl 22 JIR B HUA T262K+V322T+D332N+E338K+T439Q. 7E 75— 7
i, %A A E— A SEQ 1D NO: 2 [ B2 IR IKTEUAR N300D+V3221+D332N+E338K+T439Q,
[0152] 785 —J7 [, %28 Rk — 4402 SEQ ID NO: 2 (K] 32 IR R B AR A247S+T262K+N30
0D+V3221+D332N+E338K ., 7F 55— J7 [, 1472 PR3k — 5415 SEQ 1D NO: 2 ¥ i #4 2 Ik AR A2
ATS+T262K+N300D+V322T+D332N+T439Q. 7F ) — J7 [Hl, 1%L AR E— 04 7 SEQ 1D NO: 2 [ il 324
Z K BUAR A247S+T26 2K+N300D+V3221+E338K+T439Q, 1E %) — 77 1M, iZ% A8 A — 5405 SEQ
1D NO: 2 [ R IR R EUAS A247S+T262K+N300D+D332N+E338K+T439Q, 7E % — 77 [l , 1% 45 1A
3544 SEQ 1D NO: 2 (KR B2 KB A247S+T262K+V3221+D332N+E338K+T439Q. 7L
P51, %A AR HE— 545 SEQ 1D NO: 2 ) A A2 Ik AT EUA A247S+N300D+V3221+D332N+E
338K+T439Q, 75 55— J7 1M, %AF PRk — 454987 SEQ 1D NO: 2 [f1 834 22 IR (K BLAR T262K+N300D+
V3221+D332N+E338K+T439Q.

[0153]  7F % —J7 [, %A Rk — 403 SEQ ID NO: 2 [ 32 IR R EBUAR A247S+T262K+N30
0D+V3221+D332N+E338K+T439Q.

[0154] AU BHAR R R] DhdE— b s 2t — 05 75 5 SEQ 1D NO: 2 [ A2 IR &
256287 UL 344 AHXT NI —A 82 A (B, 24~ ) B AL RHUR, Forp ik 267 Ak BAg 47
Y —REK ARSI (W02011/123450)

[0155]  7E—J5 [, 7EA K B AR AR A (1) 5 AR CAREE & 1-3 4, i 102481 3 MR
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[0186] 755 — U7 M, ARG — DS e 540 E 256,287 UL K 344 FHXT ) — A B Z A~
(Han, FaA~ ) ArEAL A 75— 70, 2R B 7R S AL E 256,287 LL K 344 FRAEAT
— X N TP AL B AL R AE 5 —J7 1, RS AR S A E 256,287 LA K& 344 AHXT
I ) A A7 B Ak R ERAR

[0157]  FE5—Ji i, AR — PG TE 50 E 256 AHN N AL B A I 7E5—T7
H, 5078 256 AHXT R R B AL 2 FE R A% AlaArg Asn Asp.Cys.Gln.Glu.Gly.His.Ile.
Leu.Lys.Met.Phe.Pro.Ser. Thr.Trp. Tyr 8% Val BUC, it #% Leu BUAC. 785 — 5T, i%
R HE— 54027 SEQ 1D NO: 2 [ Rl B 22 JIK FRIELAR, C256L.

[0158]  7E 55— 7T, AR — DA G TE S E 287 AHX N (AL B A E . fES—T7
M, 5078 287 AN IS B AL 2 FEEE 7 AlaArg Asn Asp.Cys.Gln.Glu.Gly.His.Ile.
Leu. Lys.Met.Phe.Pro. Ser. Thr. Trp. Tyr-8X Val B, Ui T1e B, 7B — 5, 1%
A E— 54027 SEQ ID NO: 2[RIk 31 22 IR IR AR L2871,

[0159]  7E5— U7, AR — DA TE S E 344 ABX N AL E A ER . fES—T7
M, 50708 344 AN IS B AL 2B AlaArg Asn Asp.Cys.Gln.Glu.Gly.His.Ile.
Leu.Lys.Met.Phe.Pro.Ser.Thr.Trp. Tyr .8 Val B, it #% Phe BUAC. 7685 — H T, i%
A E— 4027 SEQ 1D NO: 2 Rl B0 22 K IR, L344F .

[0160]  7E5—J7 I, ARG — DA S e 540 E 256 FIALE 287 AHXT M7 B AL FITHUAY,
WLk BRI AL . 78 5 — 5, %R R P S AR S A B 256 FIALE 344 AHAT R
A E AR EAR, WL ERTRGR I IBEE o 78 5 — U7 [, AR AR — S AR A E 287 FfE
344 FHXT R IR AL B AL I HAR, Wb B PRk R L.

[0161] 55— U710, AR — B SR 540 E 256,287 LUK 344 AHXT R AL B AL R EY
£, Wbk E R R R

[0162]  7E5—J7 i, AU — DA Gk 3 TAR—AEEA (B, 24 ) B &4
HH BA R S T4 A :C256L L2871 LA K L344F ; 87 b5 Wi b B Rl 3 %) At 21 24— /K At iy
HF) SEQ ID NO: 2 AN R (A7 B AR KL B R 4L —A sk A~ (i, 4> ) B, 41 i e
T & T4, :C256L L2871, LA K L344F,

[0163]  {ELL T &5, AR il — DA & 70 5 Wide B /AR i LA 4T 4 — Rk K e g
[¥) SEQ 1D NO: 2 AHXJ BV (A7 B AR — AN B2 A (i, 04 ) LUF ik i EA

[0164]  7E%— 71, %A TRBE— 48 SEQ ID NO: 2 IR IR B C2561L+1.2871, 1F
Ty 7, %R ARE— 54L& SEQ TD NO: 2 [ S22 IR I ERAR C2561+1.344F . £E 55— J7[Hl,
ZAR R — A8 SEQ 1D NO: 2 Y& BRI EAT 1287141344,

[o165] 7E % — 77 M, % 4% k@ — 20 & & SEQ ID NO:2 [y # #h £ ik 11 B AR
C256L+L2871+L344F

[0166] 1% A5 (AT DL H A X Y. 1R 236 AR 21 4 — 8 7K I 1 4 22 IR 1) 22 20> 85 % I R TR ik
55, BN 2 /b 90 % I E IR iR I B A2 /D 95 % [ 2 SR IR VR 24 il o

[o167] W LLARIE ARSI P MR, e AiFE TN AR A #EL (KT %
(Cunningham) FHE/REF (Wells), 1989, B2% (Science) 244:1081-1085) 57| —Fh £ Jikh
[F TR B R 1RGP AR, 785+ AR EEAL TN R — N 2 IR 5247, FF HLK
JIT 15 545 3 [P 4T 4 — B8 KSR s 1 DL %0y 7 I PR 2 R E B R R ik 5. 1k
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Z W, A /KM (Hilton) 58N, 1996, W02 %A% 271:4699-4708. I& 1] L4 & HEE 4 ik
P B FERR I 578, WU DL B AR W REIL YR | &5 & 2% AT BOGSR R 12 1547 1
SE » X G5 R BEAT W) BE 22 43 B, SRt o B IR MR A s B AL A AR A EAE R . S L, o, R
7 (de Vos) 28N, 1992, B}4% 255:306-312 ; 258 (Smith) 25 A, 1992, 4> FAEM 2k
224:899-904 ;1% IRk 4E /R (Wlodaver) 25 A, 1992, Rk AL 2 S B A 4 Bl 309: 5964, 4
TR IERR 1) 5B ] LU 5 —PlobH 9% 22 IR i U X SR o £ 4 — RHK St P i) 00 7 R R
55 SEQ 1D NO: 2 [ R Z BRI B 22,107 194 1 / 88 196 AHXT /Y o

[o168]  7E—ANShtifsrh, AR ik B 5 SR ACET 4 — BE K AR IEAH B 3G I i) Fvis e M

[0169]  7E— 77 [, ZRARAHRT T 5% AN i) FAK & T A2 78 pH3. 0 FH 45°C Rl E 1) o 76 55— J7 1,
AR RN T 6 A & 2 2 7E pHS. 0 F 50°C FINAE . 7557 — 5T, AR RARN T3 A1
PFdoE MR AE pH3. 0 F155°C R IllE IR o 7 75— J7 T, AR AR T 28 A 72 08 TR 2 7E pH3. 0
F60°CNIMER . 55— 77 T, R X T A e M TE pH3. 0 F1 65°C R IER
T8 55— 77 10, AR RAH XS T3R8 A ARS8 PR /2 7F pH3. 0 1 70°C R IER . 85— J7 1M, 224k
AT oE A PR e MR ALE pH3. 0 F1 75°C FIE R . 765 — 5 T, 22 R F 2 A f vk
S PEAZAE pH3. 0 F1 80°C FllE o 78 55— /7 T, AR PRAH N T8 AR iy s e M AE pH3. 0 A1
85°C NIME . 1E5 — 7T, AR ARAHN T2 A B2 e A2 7E pH3. 0 F1 90°C FIllER . 78
Fy—J7 T AR RAE XS o A R MR TE pH3. 0 1 95°C TR IE I

[0170]  {E 5 —J7 [, R ARAH NS FoR A AR 2 M AR AE pH3. 5 AT 45°C R IEm. £S5 —7
T, A RAR R T8 A i ke e MR AE pH3. 5 F1 50°C FINE R . 18— 7 1, 28R AE A T2
AT E PEAELE pH3. 5 FH 55°C FIME o 7E 55— 77 T, A2 PRAH X T2 A i e e M e A
pH3. 5 F1 60°C NIME R o 7E 55— J7 [, AR T o8 AR I e s M A pH3. 5 AT 65°C il
TE o TE T —J7 T, 2B PRAHXS T2 A ) s e M2 7E pH3. 5 F1 70°C RN E 1) 755 — 71,
RN TS A A 8 MR 7F pH3. 5 F 75°C TR IGE I 755 — 51, AR RN T35 A1
AR E HEAEAE pH3. 5 F180°C F I & 1) o 7E 3 — 7 1, AR ARAH XS T2 A I A2 5 Pk A2 7E pH3. 5
1 85°C NI £E 5 — 77 T, AR AR XS 28 AR s e M A2 7E pH3. 5 F1 90°C R I E 17
FE 55— 5 T, AR ARARNE T2 A [ #AEa 2 PR A2 AE pH3. 5 F1 95°C NI 11

[0171]  {E 55— J7 1, AR RAH NS ToR A AR 2 M A2 AE pHA. 0 AT 45°C R IE .. 25—
i, AR AR A T8 A [ ke g M2 7E pHA. 0 F1 50°C FINE M. 78S — 7 1, A8 AR AE % T35
AT E PE A LE pH4. 0 F1 55°C RIS I 78 55— J7 T, A2 RN T2 AR e e M e 1
pH4. 0 F1 60°C NI E Ko 785 — 77 1, 2 AR T2 AR #Ea e M2 7E pH4. 0 1 65°C Tl
SE o AE 57— J7 T, AN 2 A g M2 7E pH4. 0 F1 70°C FINE . fE5—J7 1,
AR RFE X T2 A G 2 M 7E pHA. O F1 75°C R INE . 7058 — J5 1, 2R RAE X T3 A1
PFEoE MR AE pHA. 0 F1 80°C Tl & ¥ o 76 55— J5 T, A8 PRAH AT T 216 A 1) #E i 1tk 2 7 pH4. 0
185 CNIME . 1E 5 — 77 T, AR RN 28 AR Fa e M2 TE pHa. 0 1 90°C R IE 1
FE 53— 7 T, AR RARN T2 A [ #AE8 8 A2 E pHA. 0 F1 95°C N IE 1

[0172]  {E5—J7 [, R ARAENS o A AR 2 M AR AE pHA. 5 AT 45°C R IER.. £S5 —
T, AZRAE R T8 A ke e MR AE pHA. 5 F1 50°C FINE R . 8% — 7 1, 2SR AR A T35
AT E PEAELE pH4. 5 F1 55°C FIME o 7E 55— 75 T, A2 RN T2 A B e e M e 4
pH4. 5 H1 60°C NINE Ko 1E 55— 77 1, 2 AR TR AR #Es e M2 AE pH4. 5 A1 65°C il
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SE o AE 55— J7 T, ZARAHN T 28 AR FES e M2 AE pH4. 5 A1 70°C R IE K)o 755 —J7 1,
AR RFENT TS5 A [ 8 M2 7F pHA. 5 F1 75°C RINAE I 755 — 5 1, AR RN T35 A1
PR E M AR TE pHA. 5 F1 80°C R Il E 1 o 7E 5 — J7 T, AR PRAH XS T2 AR A 8 PR A2 7E pHA. 5
85 C TR IMERS o 75T —J7 1, ZEARAERT T2 A i A e P2 7E pH4. 5 F1 90 °C R & 1 o
FE 55— 7 T, AR RAE 28 A [ PAE8 0 A2 E pHA. 5 F1 95°C NI E 1

[0173]  {E 55— 1, AR ARAH NS ToR A (A 2 M A2 AE pH5. 0 AT 45°C R IR S — 5
], A2 AR AE A TS A [t F ke M2 7E pHB. 0 F1 50°C FINE M. 78— J7 1, 28 AR AE A T35
A FAFR e PE R LE pH5. 0 F1 55°C FIME 0. 7E 55— J7 1, AZ RN T8 A (I #Ee e M A2 7
pH5. 0 F1 60°C FIE o 75— J7 1, ZRARAHX T2 AR 1 FAda e M2 7E pHb. 0 1 65°C il
SE o L85 —J7 1, 2 AR T 2R A FEs e M2 AE pHb. 0 R 67°C R IllE R« 755 —J7 1,
AR RN T 26 A A 8 M2 7E pHB. 0 F 70°C RINAE . 55— 5T, KA T3 A1
PFeE MR AE pH5. 0 R 75°C R IlE IR o 78 75— J7 T, AR AR T 28 AR 1) #3858 Pk A2 7E pHb. 0
80 C NIMER . 15— 77 T, AR X T2 AR #da e M 7E pHb. 0 A1 85°C R llE
T 55— 5 T, A8 PRARRT T 21 A [ PR Pk A2 7E pHB. 0 FH 90°C NI & 1) o 75 55— J7 TH, A2 1A AH
X oR ARG e MR AE pHb. 0 AT 95°C Rl e 1.

[0174]  {E 5 —J7 1, R RAH NS FoR A AR 2 M AR AE pH5. 5 AT 45°C R IEM.. £S5 —
T, A RAE A T3 A ke g M2 AE pH5. 5 F1 50°C FINE R . 8y — 7 1, 2SR AE A T35
A TR E PEAELE pH5. 5 FH 55°C FIMSE . £E 55— 77 T, A2 PRAH N T2 A S e M e A
pHb5. 5 F1 60°C NIME RS o 7E 55— J7 [, AR T o8 AR i #hdee M AE pHb. 5 A1 65°C 1 il
SE o AE T — 77 1, ZEARAHN T 2R AR A E M2 AE pHb. 5 A1 70°C I E ) 55— J7 1,
A RN T A A 8 ME 2 7E pHB. 5 F1 75°C R INAE R 755 — J5 1, AR AR T35 A1
AR E HEARTE pHb. 5 F180°C Il E [ o 75 5 — J7 1, 2B PRAH XS T2 AR AR 8 PR A2 7E pH5. 5
85 CTRIMERS o 75T —J7 1, ZEARAERE T2 A i e e P2 AE pHb. 5 F1 90 °C R & 1 o
LE 55— 77 T, AR AR T 2R A #ta e M AR AE pH5. 5 FiT 95°C I E 1.

[0175]  {E 55— 1, AR ARAH NS T oR A (A 2 M A2 AE pH6. 0 AT 45°C R 25—
], AR AR AE A TS A [ ke M2 7E pH6. 0 F1 50°C FINE M. 18— J7 1, A8 AR A% T35
A FAERE PE AR LE pH6. 0 F1 55°C FINE . 7E 55— J7 1, AR PRAH N T8 A (I #Ee e M /2 7
pH6. 0 Fl 60°C FIME R o 7E 57— 77 T, AN T o8 A s M AE pHe. 0 1 65°C il
SE o L85 —J7 1, AR T 28 AR FEs e M2 AE pH6. 0 F1 70°C R IlE R 755 —J7 1,
AR PRFE AT T 26 A A 5 2 7E pH6. 0 F 75°C RN . 55— 5, AR RARNT T3 A1
PFaoE MR AE pH6. 0 R 80°C F il & o 75 75— J7 T, AR A XS T 28 AR 1) FAE 8 Pk A2 7E pHB. 0
185 CNIMER . 15— 77 T, AR X 26 A e MR LE pHe. 0 A1 90°C R IllE
FE 53— 5 T, AR ARAR N T2 A [ #0852 A2 E pH6. 0 Fl1 95°C N IE 1]

[0176]  {E 5 —J7 [, AR RAH NS FoR A AR 2 M A2 AE pH6. 5 AT 45°C R IE . 5 —7
T, AR AR T A ke g M2 AE pH6. 5 F1 50°C FINE . 8y — 7 1, 2SR AE A T35
AT E PEAELE pH6. 5 FH 55°C FIME . £E 55— 77 T, A RN T2 A e e M e A
pH6. 5 F1 60°C NIME RS o 7E 55— J7 [, R ARAEXS T o8 AR e e M A pHe. 5 A1 65°C 1 il
SE o AE T — 77 1, ZEARAHN T 28 AR FEE e M2 AE pH6. 5 A1 70°C NIE R 155 —J7 1,
AR RFHNT TS5 A [ 2 ME 2 7E pH6. 5 F 75°C RN . 755 — J5 1, AR RN T35 A1
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I T PR AE pH6. 5 R 80°C Tl & ¥ o 75 73— J7 T, AR AR XS T 28 A FAFE 8 TE 2 7E pHb. 5
85 CRIMER o 75— 77 T, AR T2 A i Aa e M & LE pHe. 5 A1 90°C R I E 1
FE 55— 5 T, AR RAE T2 A [ PR3 A2 E pH6. 5 F1 95°C NI E 1]

[0177]  {E 5 —J7 T, R ARAEXS o8 A AR e M AR AE pHT. 0 AT 45°C R IE . A5 —T
[, A RAR R T 28 A i ke e ME R AE pH7. 0 F1 50°C FINE R . 78— J7 1, 2SR AR R T35
AT B LE pHT. 0 A1 55°C FINE . A6 5 —J7 T, RN T AR g e M2 E
pH7. 0 F1 60°C FIME o 75— J7 1, ZRARAHX T2 AR 1 FAda e M2 7E pHT. 0 A1 65°C il
SE o LE S —J7 T, RN T2 A PEE 2 M2 LE pHT. 0 F1 70°C FINE 1. £E5 — 71,
AR RN T A A 2 ME S AE pHT. 0 F1 75°C FINGE . 7058 — 5T, AR T3 A1
PFaoE MR AE pHT. 0 R 80°C Tl & IR o 75 73— J7 T, AR AR T 28 A FAE2 8 TE 2 7E pHT. 0
185 CNIMER o 55— 77 T, AR X T2 A e e & LE pHT. 0 A1 90°C R I E
FE 53— 5 T AR RAR N TSR A [ #AF8 2 A2 E pHT. 0 F1 95°C NI 1]

[0178]  {E 5 —J7 1, ARRAH NS FoR A AR 2 M AR AE pHT. 5 AT 45°C R IE M. 5 —
T, AZARAE A T A ke g M2 AE pHT. 5 F1 50°C FINE R . 8y — 7 1, A8 AR AE % T3
AT E PEARLE pHT. 5 F1 55°C TSI £E 55— 75 T, AR RN T2 A e e M e 4
pH7. 5 F1 60°C NINE R o 7E 55— J7 T, R ARAEXS T oR AR i #hiies M AE pH7. 5 AT 65°C il
SE o TE 73— J7 T, RN T2 A e M2 7E pH7. 5 F1 70°C RN E 1. 755 — 71,
A RN T A [ GE e M 7E pH7. 5 F1 75°C R IE I 7058 — 51, AR RN T3 A1
I T AR AE pHT. 5 R 80°C NI E I o 7 55— J5 T, 28 ARAE R T 28 A FAKE 8 TE 2 7E pHT. 5
85 CRIMER o 75— 77 T, AR T A I Ada e M AE pHT. 5 R 90°C R I E 16
FE 55— 7 T, AR RAE T2 A [ PRS2 E pHT. 5 F1 95°C N IIE 1

[0179]  {E 5 —J7 T, AR ARAHXS o8 A A M AR AE pHS. 0 AT 45°C R IE . S —
1, A RAR R T2 A it Pk e ME R AE pHS. 0 F1 50°C FINE R . 78— J7 1, 2SR AR X T35
AT EEZELE pHS. 0 A1 55°C FINE . £E 5 —J7 T, RN T AR g e M2 E
pHS. 0 F1 60°C NI E o 75— J7 1, ZRARAHX T2 AR 1 FAda 2 M2 7E pHS. 0 A1 65°C il
SE o AE 5 —J7 T, RN T2 A PEE 2 M2 LE pH8. 0 F1 70°C FINE 1. £E5 — 71,
AR RN T A [ A& 2 ME R 7E pHS. 0 F 75°C RGBT . 7658 — 5T, AR T3 A1
PFaoE MR AE pHS. 0 F1 80°C NI E [ o 76 55— J7 T, A8 PRAH KT 21 A 1) #Aa i 1tk A2 7 pHS. 0
185 CNIMER . 55— 77 T, AR XS T2 A e e & 7E pHS. 0 A1 90°C R E 1
FE 55— 5 T AR RARNE TSR A [ #AF8 2 A2 E pHS. 0 F1 95°C NI 1

[0180]  {E 5} —J7 [, AR ARAH NS FoR A AR 2 M A AE pH8. 5 AT 45°C R I A5 —
T, A ARAE A T A [ ke g M2 A pHS. 5 F1 50°C FINE M. {8y — 7 1, A8 AR AE A T35
AT E PE AR LE pH8. 5 FH 55°C FIMSE . £E T3 — 77 T, AR PRAH N T3 A e e M /e 4
pH8. 5 F1 60°C NIME o 7E 55— J7 T, AN T oR AR s M AE pHS. 5 A1 65°C il
SE e TE 7 —J7 T, RN T2 A e M2 7E pH8. 5 F1 70°C NI E 1. 7E5 — 71,
AR RFE N T 6 A A 8 ME 2 7E pHS. 5 Fl 75°C R IE I 7058 — 51, AR RN T3 A1
I T PEAEAE pH8. 5 R 80°C NI E [ o 7 55— J5 T, A8 PAAH AT T 25 A () #AER i 1t A2 7 pHS. 5
1 85°C RTINS  7E 53— 77 T, B PR X T2 AR s e M2 TE pHS. 5 A1 90°C R I E 16
FE 55— 7 T AR RAE T T2 A [ PR3 A2 E pHS. 5 F1 95°C NI E 1
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[o181]  7E 55— J7 [, A PAAHX T 2R A #vda e MR TE pHI. 0 FT45°C Rl . fE5—77
[, AR AN T 36 2 i P s MR A pHO. 0 1 50°C FIE K. 85— 5 1, ZB (R AN T35
ARG MR TE pHI. 0 A1 65°C RINE 1. 78 57— J7 T, AR RAHXS T o A #vdae MR 7E
pH9. 0 F1 60°C NIME Mo 7E 55— J7 [, RN T 28 AR I A de e M AE pHI. 0 AT 65°C T il
SE o L85 —J7 T, 2B PRAH XS T2 A s E M2 7E pHO. 0 FH 70°C RN E ). 755 — 71,
AR TS A [ P i 2 7E pHO. 0 F1 76°C R IE 1o 755 — 7 T, 28 AAAR N T 38 A
AR E HEAEAE pHI. 0 F1180°C F I E 1) o 7E 3 — J7 1, AR RN T2 A I A 5 Pk A2 7E pHO. 0
F85°C NIME o 7E 55— J5 [, 22 ARAR X T2 A s e & 7E pHI. 0 F1T 90°C 1l & 1) o
PE 55— 77 T AR AR TSR A Pta e M A 7E pHO. 0 FIT 95°C I & 1 .

[o182]  FELL b7, AR PRAH AT T 28 A i Fvka e e ml OB i B A 500 A 1 4
Bkl g . 7EUL BT i, AR PRAEAT TR AR Aise M LUB I 2B R 55 AN E 5
SrEpkilE . ARl B TT i, ARARAHRS T 2R A e ] DUE 2Rk 5o AR
10 F38pokilaE o 76 LA B T7 i, ARARAERT T35 A8 I AR 1 nT LI %78 1 5 2 AN O
B 15 rBhkillE . 7ELL &, ARARARRT TS A FAts e e mT DLE b iz AR Rk oA
WEE 20 rBhkiiE o 7ELL BB 7 A, AR AN T2 AN I PGS 8 PR T DL I #1420
ARFF 30 73 BRI E o £ELL B TT I, ARARAHNT T35 AR B FARR € T v LU %0 7k
SRANEE 45 7 BRI E o 7ELA & T7 T, AR AN T 2R A Fvha e M mT DU iRz AR A
L3RRI E 60 4 BikilE . £ & T, AR T 2R AR FvEs e M RT DOl iR %R
5 2R A B AT A B ) e g o

[0183]  7F— 5 Ifl, 53 AAH LU, B AT 4T Yk — B /K ffE 335 1 140 28 1 ) P e o i 8 &2 /D>
LOLfE, D 1. 055 B0 1 15 B0 L 245 20 1.3 5 20 1415 &0 1.5 4%,
F L8 B2 B 5 E B 1065520 15 5. 5D 20 5. 20 25 5. 5/ 50 15
/b 75 f5 B A 100 i

[0184]  SEARZTYE —HH/KAARN

[0185]  SEAEToE — WH K AAEE v] LR AT 21 4 — Bl /K il

[0186]  SEALT 4 — Kl /KfARE T LLJE (a) 5 SEQ ID NO:2.SEQ ID NO:4.SEQ ID NO:6.SEQ ID
NO:8.SEQ ID NO:10.SEQ ID NO:12.SEQ ID NO: 14.SEQ ID NO: 16.SEQ ID NO: 18,SEQ ID NO: 20
SEQ ID NO:22. SEQ ID NO:24. SEQ ID NO:26. SEQ ID NO:28. SEQ ID NO:30. SEQ ID NO: 32, SEQ
ID NO:34. SEQ ID NO:36. SEQ ID NO:38. SEQ ID NO:40. SEQ ID NO:42. SEQ ID NO:44. SEQ ID
NO:46.SEQ ID NO:48.SEQ ID N0:50.SEQ ID N0:52.SEQ ID NO:54.SEQ 1D NO: 56 SEQ ID NO: 58,
SEQ ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO:66. SEQ ID NO:68. SEQ ID NO: 70 SEQ
ID NO:110.SEQ ID NO: 112.SEQ ID NO:114.8% SEQ ID NO: 116 A& ik BAr £ /0 60 % 77
—HPERIZ K s (b) AR BT 5 LT S WA 2 - R 9 i 1) 2 ik < (1) SEQ
ID NO: 1. SEQ ID NO: 3. SEQ ID NO:5. SEQ ID NO:7+ SEQ ID N0:9. SEQ ID NO: 11, SEQ ID NO: 13,
SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO:21. SEQ ID NO: 23, SEQ ID NO: 25, SEQ
ID NO:27. SEQ ID NO: 29, SEQ ID NO:31. SEQ ID NO:33. SEQ ID NO:35. SEQ ID NO:37. SEQ ID
NO:39.SEQ ID NO:41.SEQ ID NO:43.SEQ ID NO:45.SEQ ID NO:47.SEQ ID NO:49,SEQ ID NO:51,
SEQ ID NO:53. SEQ ID NO:55. SEQ ID NO:57. SEQ ID NO:59. SEQ ID NO:61. SEQ ID NO:63. SEQ
ID NO:65. SEQ ID NO:67. SEQ ID NO:69. SEQ ID NO:109. SEQ ID NO:111. SEQ ID NO:113.8%
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SEQ ID NO: 115 By mch 2 ik gmbd 741, 8% (1) (1) MakAhMe 8k (o) ST {ImAA 2
> 60% 75— B 2 % ER 4R S 16 £ ik :SEQ ID NO: 1, SEQ ID NO: 3. SEQ ID NO:5. SEQ ID
NO:7.SEQ ID NO:9.,SEQ ID NO: 11, SEQ ID NO:13.SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19,
SEQ ID NO:21. SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQID NO: 29, SEQ ID NO:31. SEQ
ID NO:33. SEQ ID NO:35, SEQ ID NO:37. SEQ ID NO:39. SEQ ID NO:41, SEQ ID NO:43, SEQ ID
NO:45.SEQ ID NO:47.SEQ ID NO:49.SEQ ID NO:51.SEQ ID NO:53.SEQ ID NO:55.SEQ ID NO:57.
SEQ ID NO:59. SEQ ID NO:61. SEQ ID NO:63. SEQ ID NO:65. SEQ ID NO:67. SEQ ID NO:69. SEQ
ID NO:109. SEQ ID NO: 111 SEQ ID NO:113.8% SEQ ID NO: 115 [ i % ik gmbd FE %1 .

[0187]  #E— 51, Ze A 5 HA 474 3 Wi K fEBETS 4 169 SEQ 1D NO: 2., SEQ D NO: 4. SEQ
ID NO:6. SEQ ID NO:8. SEQ ID NO:10. SEQ ID NO:12. SEQ ID NO:14. SEQ ID NO:16. SEQ ID
NO:18.SEQ ID NO:20.SEQ ID NO:22.SEQ ID NO:24.SEQ ID NO:26.SEQ 1D NO: 28.,SEQ ID NO: 30,
SEQ ID NO:32. SEQ ID NO:34. SEQ ID NO:36. SEQ ID NO: 38, SEQ ID NO:40. SEQ ID NO:42. SEQ
ID NO:44. SEQ ID NO:46. SEQ ID NO:48. SEQ ID NO:50. SEQ ID NO:52. SEQ ID NO:54, SEQ ID
NO:56.SEQ ID NO:58.SEQ ID NO:60.SEQ ID NO:62.SEQ ID NO: 64.SEQ ID NO:66.SEQ 1D NO: 68,
SEQ ID NO:70. SEQ ID NO: 110 SEQ ID NO: 112, SEQ ID NO: 114. 5% SEQ ID NO: 116 [#] 3£ ik
HAEZE/D60%, Hunz/b65% . 2/ 70%. 20 75% . 2/ 80% .2/ 81% . £/ 82% . &
H83% 2/ 81%. 20 85% . . 2/ 86% . 2/ 87T% . 2/ 88% . . 2/ 89% . 2/ 90% .
H91% 2 92% . . 20 93% . 20 94% 2 95% . 2 b 96 % . 20 97 % &b 98% 2 /b
99 % B% 100 % 11741 — 2Pk

[0188]  7ES5— 7, iZEA R FEMR 741 5 SEQ 1D NO:2.SEQ 1D NO:4.SEQ 1D NO:6.SEQ 1D
NO:8.SEQ ID NO:10.SEQ ID NO:12.SEQ ID NO:14.SEQ ID NO:16.SEQ ID NO: 18,SEQ ID NO: 20,
SEQ ID NO:22. SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO:30. SEQ ID NO: 32, SEQ
ID NO: 34, SEQ ID NO: 36, SEQ ID NO:38. SEQ ID NO:40, SEQ ID NO:42. SEQ ID NO:44, SEQ ID
NO:46.SEQ ID NO:48.SEQ ID NO:50.SEQ ID N0:52.SEQ ID NO:54.SEQ ID NO:56.,SEQ ID NO: 58,
SEQ ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO: 66+ SEQ ID NO:68. SEQ ID NO: 70 SEQ
ID NO:110.SEQ ID NO:112.SEQ ID NO: 114.8% SEQ ID NO: 116 [{I 3£ ik o £ ik 10 M dk
B, 100 1.2.3.4.5.6.7.8.9. 8¢ 10 MR K% 5

[0189] 75 % —J7 1, %3540 2 SEQ ID NO: 2, SEQ ID NO:4. SEQ ID NO: 6. SEQ ID NO: 8. SEQ
ID NO: 10+ SEQ ID NO: 12, SEQ ID NO:14. SEQ ID NO:16. SEQ ID NO:18. SEQ ID NO: 20, SEQ ID
NO:22.SEQ ID NO:24.SEQ ID NO: 26.SEQ ID NO:28.SEQ ID NO: 30.SEQ 1D NO: 32.SEQ ID NO: 34,
SEQ ID NO:36.SEQ ID NO: 38,SEQ ID NO:40.SEQ ID NO:42,SEQ ID NO:44,SEQ ID NO:46,SEQ 1D
NO:48.SEQ ID NO:50.SEQ ID NO:52.SEQ ID NO:54.SEQ ID NO:56.SEQ ID NO:58.SEQ 1D NO: 60,
SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO:66. SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 110, SEQ
ID NO:112, SEQ ID NO: 114,88 SEQ ID NO: 116 [{12 JE 18 7 41) 5k i HL4H o

[0190]  7E%—TJ71f, i%E A7 SEQ ID NO: 2, SEQ 1D NO: 4. SEQ ID NO:6. SEQ 1D NO: 8. SEQ
ID NO: 10, SEQ ID NO: 12, SEQ ID NO:14. SEQ ID NO:16. SEQ ID NO:18. SEQ ID NO: 20, SEQ ID
NO:22.SEQ ID NO:24.SEQ ID NO:26.SEQ ID NO:28.SEQ ID NO:30.SEQ ID NO: 32,SEQ ID NO: 34,
SEQ ID NO:36.SEQ ID NO: 38.SEQ ID NO:40.SEQ ID NO:42,SEQ ID NO:44.SEQ ID NO:46.,SEQ 1D
NO:48.SEQ ID NO:50.SEQ ID NO:52.SEQ ID NO:54.SEQ ID NO:56.SEQ ID NO:58.SEQ ID NO: 60
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SEQ ID NO:62.SEQ ID NO:64. SEQ ID NO:66. SEQ ID NO:68. SEQ ID NO: 70, SEQ ID NO: 110, SEQ
IDNO: 112, SEQ ID NO: 1148 SEQ ID NO: 116 F¥) pit 2% JIk 5l L2 i o

[0191] 7B —TJ7 M, iR AN & LUK %5 I sl 41 A :SEQ 1D NO: 2 )28 FE 2 20 & 456,
SEQ 1D NO:4 [FJ24 MR 17 & 447.SEQ 1D NO: 6 [{J24 2R 18 & 481.SEQ 1D NO: 8 [f12 L/ 18
% 482.SEQ ID NO: 10 {2 F: % 20 % 454 ,SEQ 1D NO: 12 )2 F: % 20 % 463.SEQ 1D NO: 14 1]
FFHEMR 18 & 399, SEQ ID NO: 16 (K2 FE MR 18 % 400, SEQ ID NO: 18 {2 F:l% 20 % 450, SEQ
ID NO: 20 2 ZEMR 20 2 457, SEQ 1D NO: 22 2 ZE1R 19 2 468, SEQ 1D NO: 24 {2 FE 1R 18
4 403.SEQ ID NO: 26 [ 2 JEHE 19 %2 484.SEQ 1D NO: 28 2 L8 19 & 464.SEQ 1D NO: 30 [#)
FHEEMR 19 % 485, SEQ ID NO: 32 (2 FEMs 17 & 385, SEQ 1D NO: 34 {2 FElE 20 & 457, SEQ
1D NO: 36 [ ZEMR 20 2 457, SEQ 1D NO: 38 2 ZEME 20 2 455, SEQ 1D NO:40 M2 FEHR 19
4 469.SEQ ID NO:42 {2 JEEE 18 42 487.SEQ 1D NO: 44 (2 /8 19 & 471.SEQ ID NO: 46 1)
FHREM 17 £ 401, SEQ 1D NO: 48 [ FE8 23 £ 408, SEQ 1D NO:50 HZ FERL 18 £ 386+ SEQ
1D NO: 52 [FJZFEER 23 2 399, SEQ 1D NO: 54 [ FEME 19 & 469, SEQ 1D NO: 56 [ LR 17
4 400, SEQ ID NO:58 2 FE/ 19 & 459, SEQ ID NO:60 K2 M 20 % 393, SEQ ID NO: 62
(K12 FL /R 18 & 403, SEQ 1D NO:64 [FZ LM 18 £ 492, SEQ 1D NO:66 [{)Z FEEE 20 & 459,
SEQ ID NO:68 K2 3L/ 19 % 470, SEQ ID NO: 70 [ JERE 19 & 480, SEQ ID NO: 110 [12g Ak
% 19 &5 470.SEQ ID NO: 112 fZ LM 18 & 394, SEQ ID NO: 114 (& JEEE 18 & 469. 85 SEQ
IDNO: 116 [{ZFERR 19 & 464 5 i H 4 .

[0192]  7E 55— J7 I, 136 AN a2 & 11 £1 4k BH Kt I 1) s et 22 IR ER) 22 70 85 96 1) 2 FE R ik
55, Bl a2 /b 90 % K 2 FE IR TR I B 22 /D 95 %6 I 2 R IR TR EE M v B o

[0193] 75 Y% —J7 1, %3 A& SEQ ID NO:2.SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8.SEQ 1D
NO:10.SEQ ID NO:12.SEQ ID NO:14.SEQ ID NO: 16.SEQ ID NO: 18.SEQ ID NO: 20.SEQ ID NO: 22,
SEQ ID NO:24. SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO:30. SEQ ID NO: 32, SEQ ID NO:34. SEQ
ID NO: 36, SEQ ID NO:38. SEQ ID N0:40. SEQ ID NO:42. SEQ ID NO:44. SEQ ID NO:46. SEQ ID
NO:48.SEQ ID NO:50.SEQ ID NO:52.SEQ ID NO:54.SEQ ID NO:56.SEQ ID NO:58.SEQ ID NO:60-
SEQ 1D NO:62.SEQ ID NO:64. SEQ ID NO:66. SEQ 1D NO:68.SEQ ID NO: 70, SEQ ID NO: 110, SEQ
ID NO:112, SEQ ID NO: 114.8% SEQ ID NO: 116 1134 2 K ) — AN 257 LRI A5 1

[0194]  7E 55— J7 I, 1% 5% A% HH 7E BAR ™ 5 B 45 0 AP 46 B 4% 0k 48 7™ 4 B 2% 1
o — RS RS RS BE AR A B RS FE AR T B LU B AR AT I 2 4 IR G
5« (i) SEQ ID NO: 1. SEQ ID NO:3. SEQ ID NO:5. SEQ ID NO:7. SEQ ID NO:9. SEQ ID NO: 11,
SEQ ID NO:13. SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO:21. SEQ ID NO:23. SEQ
ID NO:25. SEQ ID NO:27. SEQ ID NO:29. SEQ ID NO:31. SEQ ID NO:33. SEQ ID NO:35. SEQ ID
NO:37.SEQ ID NO:39.SEQ ID NO:41.SEQ ID NO:43.SEQ ID NO:45.SEQ ID NO:47.,SEQ ID NO: 49,
SEQ ID NO:51. SEQ ID NO:53. SEQ ID NO:55. SEQ ID NO:57. SEQ ID NO:59. SEQ ID NO:61. SEQ
ID NO:63. SEQ ID NO:65. SEQ ID NO:67. SEQ ID NO:69. SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID
NO: 113,58 SEQ ID NO: 115 HJ i 2 kgt /741 B H K AMA (B4 E 50 (Sambrook) 5%
N, 1989, 7 T ral 525 % Tl Molecular Cloning, A Laboratory ManualM) , 28 2 iit, ¥4 %
#% (Cold Spring Harbor) , %) (New York)) .

[0195]  SEQ ID NO:1. SEQ ID NO:3. SEQ ID NO:5. SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO:11.
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SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:19. SEQ ID NO: 21, SEQ ID NO: 23, SEQ
ID NO: 25 SEQ ID NO: 27, SEQ ID NO:29. SEQ ID NO:31. SEQ ID NO:33. SEQ ID NO:35. SEQ ID
NO:37.SEQ ID NO:39.SEQ ID NO:41.SEQ ID NO:43.SEQ ID NO:45.SEQ ID NO:47.SEQ ID NO:49,
SEQ ID NO:51. SEQ ID NO:53. SEQ 1D NO:55. SEQ ID NO:57. SEQ ID NO:59. SEQ ID NO:61 . SEQ
ID NO:63.SEQ ID NO:65. SEQ ID NO:67. SEQ ID NO:69.SEQ ID NO: 109 SEQ ID NO: 111, SEQ ID
NO:113. 8% SEQ ID NO: 115 [ Z % IR B+ /741, LA A& SEQ 1D NO: 2, SEQ ID NO:4. SEQ ID
NO:6.SEQ ID NO:8.SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18
SEQ ID NO: 20, SEQ ID NO:22. SEQ ID NO:24. SEQ ID NO:26. SEQ ID NO: 28, SEQ ID NO: 30 SEQ
ID NO:32. SEQ ID NO:34. SEQ ID NO:36. SEQ ID NO:38. SEQ ID NO:40. SEQ ID NO:42. SEQ ID
NO:44.SEQ ID NO:46.SEQ 1D NO:48.SEQ ID N0:50.SEQ ID NO:52.SEQ 1D NO: 54, SEQ ID NO: 56,
SEQ ID NO:58. SEQ ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO:66. SEQ ID NO:68. SEQ
ID NO:70. SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 1145k SEQ ID NO: 116 (122 ik . s H: A
B LA F I R R T, DIRR G AS 13k B K0 1 77 25 R A 7] e BRI B ok 68 3 0 o B 4
SEAHY DNA. B AR, 7] LU FRUE DNA EDEFE P, i X B 55 B R X 41 e 1 2 (R
4 DNA B cDNA 24T, LU % 51l FH 43 B SLrh AR NS Rl o X SRR TT LU B 40 T 52 5P 41,
HR K A% 2 /D 15, Bl in &2 /0 25, 2 /0 35 8 & /D 70 MEAFER . ik, 2 R
KRR 20 100 MEH R, IR 2 220 200 MZ IR 2270 300 MEH R 2220 400 4
B 20 500 MZHER . 20 600 MEHIR . 20 700 MZHR . 22 /b 800 ML H L 5k
£/0 900 ML . DNA R4 55 RNA TREF PRI 35 m] LA o SRR R BT AT B, DA T
FrAE R EERR (il , B PP CHVS VE R BB AEM R R ARRIC ) o AR IR TR BERE
[0196] A LA 55 BL B Rl B ER BT 2248 I H. 9w 5 55 A< K] DNA SR Vi 126 HH X 288 oAtk vy ok
il 2% () B K ZH DNA 85 cDNA SCPE . R [ 3 28 At B ok 1) 265 DRI 20 Bl At DNA W] DA ik Bt g il
B IR TR T g e J P K« G At 23 BSR4 8 o 2R 3K 8 SO (1Y) DNA B 73 B9 1) DNA W] LA
R 2 IF BT 2 TN AT o R e A A 8 A M kL B O T %5 SEQ 1D NO: 1, SEQ 1D
NO:3. SEQ ID NO:5. SEQ ID NO:7. SEQ ID NO:9. SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15,
SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO:21. SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27 SEQ
ID NO: 29, SEQ ID NO:31. SEQ ID NO:33. SEQ ID NO:35. SEQ ID NO:37. SEQ ID NO:39. SEQ ID
NO:41.SEQ ID NO:43.SEQ ID NO:45.SEQ ID NO:47.SEQ ID NO:49.SEQ 1D NO:51.SEQ ID NO:53,
SEQ ID NO:55. SEQ ID NO:57. SEQ ID NO:59. SEQ ID NO:61. SEQ ID NO:63. SEQ ID NO:65. SEQ
ID NO:67. SEQ ID NO:69. SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113.5% SEQ ID NO: 115,
BT P9 2248 1) ve B B DNA, 41285 7R AL T DNA EpEH

[0197]  H T AKUK BN, HACTRR 2L TR AR 44 FE A 2R m M AT 5
SR T BLR & I0 A 0 A BR R ET 2448+ (1) SEQ 1D NO: 1. SEQ ID NO: 3. SEQ ID NO:5.SEQ 1D
NO:7.SEQ ID NO:9.SEQ ID NO:11.SEQ ID NO:13.SEQ ID NO: 15, SEQ ID NO: 17+ SEQ ID NO: 19,
SEQ ID NO:21. SEQ ID NO:23. SEQ ID NO:25. SEQ ID NO:27. SEQ ID NO:29. SEQ ID NO: 31 SEQ
ID NO:33. SEQ ID NO: 35, SEQ ID NO:37. SEQ ID NO:39. SEQ ID NO:41. SEQ ID NO:43. SEQ ID
NO:45.SEQ ID NO:47.SEQ ID NO:49.SEQ ID NO:51.SEQ ID NO:53.SEQ ID NO:55.SEQ ID NO: 57,
SEQ ID N0:59.SEQ ID NO:61.SEQ ID NO:63.SEQ ID NO:65.SEQ ID NO:67.SEQ ID NO:69.SEQ 1D
NO:109.SEQ ID NO: 111.SEQ ID NO: 113,58 SEQ ID NO: 115 5 (i) H L kgmht 541 5 (iii)
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HARKAME ;88 (v) P00 nTLE A a0 X— 582 e BAS Atk 8 0 1A A HC A s
FBORAT M FE IR 2L 251 NI R ERET T 24 A4S 701

[0198]  7F—J71f, %A% R ER%EN J& SEQ ID NO: 1. SEQ ID NO:3. SEQ ID NO:5. SEQ ID NO:7.
SEQ ID NO:9. SEQ ID NO:11. SEQ ID NO:13. SEQ ID NO: 15, SEQ ID NO:17. SEQ ID NO: 19, SEQ
ID NO:21. SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:27, SEQ ID NO:29. SEQ ID NO:31. SEQ ID
NO:33.SEQ ID NO:35.SEQ ID NO:37.SEQ ID NO:39.SEQ ID NO:41.SEQ ID NO:43.SEQ ID NO: 45,
SEQ ID NO:47. SEQ ID NO:49. SEQ ID NO:51. SEQ ID NO:53. SEQ ID NO:55. SEQ ID NO:57. SEQ
ID NO:59. SEQ ID NO:61. SEQ ID NO:63. SEQ ID NO:65., SEQ ID NO:67. SEQ ID NO:69. SEQ ID
NO: 109, SEQ ID NO: 111, SEQ ID NO: 113.5¥ SEQ ID NO: 115 [ 83AZ Ik 4nts 341 o

[0199] 765 — 7 TH, ZIZERHRET /2 SEQ 1D NO: 1 [ TFIR 58 2 1786+ SEQ 1D NO: 3 %t
% 109 % 1401.SEQ ID NO:5 [ 1 52 & 1443.SEQ ID NO: 7 I 1118 52 & 1809, SEQ 1D
NO:9 [FA% TR 58 2 1710.SEQ ID NO: 11 %1% 58 & 1392.SEQ 1D NO: 13 %17 52 &
1197, SEQ ID NO: 15 [¥#% 17 52 % 1200, SEQ ID NO: 17 [¥J4Z% 17l 58 % 1350, SEQ ID NO: 19
(FIA%F72 58 2 1371.SEQ 1D NO: 21 [{A% 112 55 2 1404.SEQ 1D NO: 23 [FIA% TR 52 & 1209,
SEQ ID NO: 25 [RIRZFFIR 55 & 1452.SEQ 1D NO: 27 [FIA%H 2 55 2 1392.SEQ ID NO: 29 % tF
% 55 % 1455, SEQ ID NO: 31 [IRZ 1718 49 & 1155, SEQ ID NO:33 [{F% 11l 58 & 1371 SEQ
ID NO: 35 [FIA%HF 2 58 2 1371, SEQ ID NO: 37 (W% 1R 58 2 1365+ SEQ 1D NO: 39 [#IkZH1 1%
55 %% 1407, SEQ ID NO:41 FIR%H % 52 45 1461 SEQ 1D NO:43 [{J#% 1l 55 & 1413, SEQ ID
NO: 45 [FI% 172 49 2 1203.SEQ ID NO: 47 (K% 12 67 2 1224.SEQ 1D NO: 49 [{I#% 17 52 &
1158, SEQ ID NO:51 [{#Z%1FEE 67 % 1197, SEQ ID NO:53 [{#Z% 17l 55 % 1407, SEQ ID NO:55
(FIA% TR 49 22 1200, SEQ 1D NO:57 [{4% 1512 55 2 1377.SEQ ID NO:59 [FA% 1% 58 & 1179,
SEQ ID NO: 61 [RIRZT71% 52 & 1209.SEQ ID NO: 63 [FIA% 172 52 % 1476.SEQ ID NO:65 [{I1% 17
% 58 %% 1377. SEQ ID NO:67 HIRZ /R 55 % 1410 SEQ ID NO:69 J#% 182 55 & 1440, SEQ
ID NO: 109 [ 1 55 % 1575 SEQ ID NO: 111 R4 HEE 52 % 1379.SEQ ID NO: 113 [ H
% 52 %2 1659, 8% SEQ ID NO: 115 [{4% 17 55 & 1895,

[0200] 75— J5 I, ZAEREEE S 4w b5 SEQ 1D NO:2. SEQ 1D NO:4. SEQ ID NO:6. SEQ 1D
NO:8.SEQ ID NO:10.SEQ ID NO: 12.SEQ ID NO: 14.SEQ ID NO: 16 SEQ ID NO: 18,SEQ ID NO: 20
SEQ ID NO:22. SEQ ID NO:24. SEQ ID NO:26. SEQ ID NO: 28, SEQ ID NO:30. SEQ ID NO: 32, SEQ
ID NO:34. SEQ ID NO:36. SEQ ID NO:38. SEQ ID NO:40. SEQ ID NO:42. SEQ ID NO:44. SEQ ID
NO:46.SEQ ID NO:48.SEQ ID NO:50.SEQ ID NO:52.SEQ ID NO:54.SEQ ID NO:56.SEQ ID NO:58.
SEQ ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO:66. SEQ ID NO:68. SEQ ID NO: 70 SEQ
ID NO:110. SEQ ID NO: 112, SEQ ID NO: 114, 5§ SEQ ID NO: 116 (122 ik  Ho i £ ik . sl H B
(K Z 2R o

[0201]  {E%—TJ51f, %K R4 & SEQ ID NO: 1. SEQ ID NO:3. SEQ ID NO:5. SEQ ID NO: 7.
SEQ ID NO:9. SEQ ID NO:11. SEQ ID NO:13. SEQ ID NO:15. SEQ ID NO:17. SEQ ID NO: 19, SEQ
ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:27. SEQ ID NO:29. SEQ ID NO:31. SEQ ID
NO:33.SEQ ID NO:35.SEQ ID NO:37.SEQ ID NO:39.SEQ ID NO:41.SEQ ID NO:43,SEQ ID NO: 45,
SEQ ID NO:47. SEQ ID N0:49. SEQ ID NO:51. SEQ ID NO:53, SEQ ID NO:55, SEQ ID NO: 57 SEQ
ID NO:59. SEQ ID NO:61. SEQ ID NO:63. SEQ ID NO: 65, SEQ ID NO:67. SEQ ID NO:69. SEQ ID
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NO:109. SEQ ID NO:111. SEQ ID NO: 113,58 SEQ ID NO: 115,

[0202]  7E5—ANSEHER, %A T 5 SEQ 1D NO: 1. SEQ ID NO:3. SEQ ID NO:5. SEQ ID
NO:7.SEQ ID NO:9.SEQ ID NO: 11, SEQ ID NO:13.SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19,
SEQ ID NO:21. SEQ ID NO:23. SEQ ID N0O:25. SEQ ID NO:27. SEQ ID NO: 29, SEQ ID NO: 31 SEQ
ID NO:33. SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO:39. SEQ ID NO:41. SEQ ID NO:43, SEQ ID
NO:45.SEQ ID NO:47.SEQ ID N0:49.SEQ ID NO:51.SEQ ID NO:53.SEQ ID NO:55.SEQ 1D NO:57.
SEQ ID NO:59. SEQ ID NO:61. SEQ ID NO:63. SEQ ID NO:65. SEQ ID NO:67. SEQ ID NO:69. SEQ
ID NO: 109, SEQ ID NO: 111, SEQ ID NO:113.EX SEQ ID NO: 115 [ Rl Jik 4w it 41 B A %2 /D
60%, N E /D> 65%  E/0 70% . 2/ 75% 2/ 80%  F/b 81% . F/082% &/ 83% &
b84% .7/ 85% . 2/ 86% /b 87T% 2/ 88% . /b 89% 2 90% /b 91 % /b
92% .. 2£/093% 20 94% . £/ 95% . F/D96% 2/ 97%  F /D 98% . £/ 99% .5 100 %
[IEA)— S 2 T R RS -

[0203]  iZSEAT] DLt Horp— A2 R — A XS R 5T — AN 2 IR — A D80 N- K
B¢ C— Rum i —Fp 45 2 K

[0204]  iZSEAIE W] DL oA o) — A 2 IREA 75 AR R B 1) 2 IR R N- Ao sl C— R I —
FhElG 2 IRE ] R R G 2 K. BiE 2 IE B 4iis 7 — M 2 RN 2 TR 5 A%
M2 RREG R . H T ARG 2 IR AR S AU LA, 7 B AR E RS 2
IR 8RS 741, X FEAEAS A IAERE W 9F HiZml & 2 Ik RIS T AR — P E A B 8 1
M B B HIT o S 2 IS AT LS R A & IR, fEaz R, & 2 e #iE s
PR (FEFA (Cooper) 58 N, 1993, BRI 7 A 25 2 s k& (EMBO J. ) 12:2575-2583 ;18
#& (Dawson) %5 A, 1994, Bl 266:776-779) o

[0205]  Fil & 2 KA ATE AN Z Ik 2 18] 5y A & — D3RR AL i TERLG R A W2
Jii» A 5 A B, T RE O A 2 k. AR AT A S A RS E AN R FAE LR %
T B 5 AL S : T (Martin) 28 A, 2003, TVt AEW ¥ 54 M K& (J. Ind
Microbiol. Biotechnol.)3:568-576 ; #f 5 7 4F (Svetina) ZF A, 2000, 4= ¥ i K 2% &
(J.Biotechnol.)76:245-251 ; & "y BR 4% — & /R £ (Rasmussen—Wilson) Z& A, 1997, v H
SR A= M) % (Appl. Environ. Microbiol.)63:3488-3493 ; yk 5 (Ward) 24 A\, 1995, 4
ME A (Biotechnology) 13:498-503 ; UL S fLEF & 7 i (Contreras) 28 A, 1991, EMH A
9:378-381 ;ffil (Eaton) %¢ A\, 1986, =¥)4L%% (Biochemistry) 25:505-512 skl Ak — F 74
(Collins—Racie) Z& A, 1995, M4 K 13:982-987 ; F4% (Carter) 25 A, 1989, FH A/ 45
) IhEE 5i5u4L 2% (Proteins:Structure, Function, and Genetics) 6:240-248 ;UL K 523
i (Stevens) , 2003, 7254 8 (Drug Discovery World) 4:35-48,

[0206]  iZzE AT LLMATATE BAED H 3545 . AR B B I, WifE g & —fhgh e
[RIRIEAE FHIATE“M .. ... FRERAT” N R M 2 R IR G D 11 58 A 2 FH 2R B R
Hrh oA K B iZRIEN 2 2 BRI — MBI . 75— J7 10, 2R AR NN 73 WA o
[0207] %S AN W] Ll — Fi 4l g £7 4 — B K ARG . 191 40, e AT DL — i 22 G PR 4
B2 M, W 2R AT (Bacillus) IR ZEFAFTH (Clostridium) JHERE (Enterococcus) .
+ ZE AT B (Geobacillus)« ¥LB& #T B (Lactobacillus) « FLEK B (Lactococcus) « K ¥
2 kT (Oceanobacillus) « % 25 BK B (Staphylococcus) &% Bk B (Streptococcus)
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2 BE %% W J® (Streptomyces) £1 4k — BE K ## B, 50— Fh A 22 [ R 4 | 2 K, s
i AT (Campylobacter) . KX W ¥ (E.coli). & Jfi W J& (Flavobacterium). #8 fT
B (Fusobacterium). %2 #T B (Helicobacter). V& #T B J& (Ilyobacter). & 2 K
(Neisseria) R B M E (Pseudomonas) V[T (Salmonella), BER JR4A (Ureaplasma)
(o ) \§

[0208]  fF— J7 I, i%3F A /& W& Bl 2F fll AT 1 (Bacillus alkalophilus) . fift ¥& ¥y 2 fl AT
(Bacillus amyloliquefaciens). % % U #F (Bacillus brevis) . ¥ IR 2 f 41
(Bacillus circulans) . 7¢ %7 [C 2 HUAF B (Bacillus clausii) - #E 45 27 4T B (Bacillus
coagulans) « WAl ZF f AT B (Bacillus firmus) « il %= 2E 04T B (Bacillus lautus) . iR 22
FHIAT B (Bacillus lentus) (HiAK ZE AT B (Bacillus licheniformis) « B K ZE i fT
(Bacillus megaterium) %5/ 2 AT B (Bacillus pumilus)  FBERIE T ZE AT (Bacillus
stearothermophilus) Al % ZE AT B (Bacillus subtilis) B9 =4 AT B (Bacillus
thuringiensis) #F4E —#E /KRG

[0209] fEYH— T, ZEAR L L BEERE (Streptococcus equisimilis) « il Bl 55 BK
(Streptococcus pyogenes) - $L55 BEEK B (Streptococcus uberis) « B E A% BR B 25 9% IV ff
(Streptococcus equi subsp. Zooepidemicus) €14 K fdt i .

[0210]  FE5— 5 lfl, ZEA AT (A5 % B (Streptomyces achromogenes) - ] 4 B 7
B (Streptomyces avermitilis) v RWEa5EE: # (Streptomyces coelicolor) K554 B
(Streptomyces griseus) BNAHT T #ES i (Streptomyces lividans) #F4E MK ARG .
[0211]  ZSR AW DU — i FL B PR 4T 4 W K . 191, o AR ] DU — P REET
Yk — BE K g, AR 22 8 B (Candida) | 50 & 4E W BF & (Kluyveromyces) « 5 7R [
J& (Pichia). ¥ &} B J& (Saccharomyces) . 24 5 % £} J& (Schizosaccharomyces) . % HE
[CEEBFJE (Yarrowia) &1 4E Ml /K ARl ; B0 — b 220K 0 B 27 4 — Bl 7K At 18, s Tod 40 5%
J& (Acremonium) . < 1 J& (Agaricus) . BE¥5 )@ (Alternaria) . 1% )& (Aspergillus) .
% FE % J& (Aureobasidium) . Botryospaeria. 4 I B J& (Ceriporiopsis). B M 7o
J& (Chaetomidium). 4> #4 7 B J& (Chrysosporium). Z ff ¥ J& (Claviceps). B¢ i &
J& (Cochliobolus). % 4= J& (Coprinopsis). L [ M J& (Coptotermes). ¥ F& 5%
(Corynascus)  f& M 7% 5% B J& (Cryphonectria) .« [2 Bk # J&8 (Cryptococcus) « & — U J&@
(Diplodia) . R HJ& (Exidia) 2k BB EFEEE (Filibasidium) #R 7] & (Fusarium) | 7
8 (Gibberella) .2 Hi B HJE (Holomastigotoides) & JiiE J& (Humicola) .3l 5 & &
(Irpex)  EE#EJE (Lentinula) /D EEK B JE (Leptospaeria) . ZL 1 # J& (Magnaporthe) .
Melanocarpus. 2 fL B J& (Meripilus).EB#& )& (Mucor) .5 % % J& (Myceliophthora) . #T
E Wi E B (Neocallimastix) . ik B J& (Neurospora) . #il & % J& (Paecilomyces) . & %%
BB (Penicillium) . F# & J& (Phanerochaete) .8 H 7 i J& (Piromyces). Poitrasia.
iy 22 3% J8 (Pseudoplectania) . Pseudotrichonympha. iR & % B J& (Rhizomucor) . %4
5 J8 (Schizophyllum) . #E T 4 )@ (Scytalidium) . & 5 B J& (Talaromyces) . B # 1
22 % J& (Thermoascus) « /& Y 7% 2 J& (Thielavia). 5 #il 2 J& (Tolypocladium) . AN %%
J& (Trichoderma) . ¥ E % W J8 (Trichophaea) . %8 il J& (Verticillium) . /> 4k @
(Volvariella) iR A B (Xylaria) £14E —#E/K il .
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[0212] 7EY% — J5 M, %3 A & F IK B BF (Saccharomyces carlsbergensis) « il 1 %
(Saccharomyces cerevisiae) . #f {t ¥ £} (Saccharomyces diastaticus). & #% $7 K
% £} (Saccharomyces douglasii). o & 35 % £ (Saccharomyces kluyveri) . o Hi
(Saccharomyces norbensis) - EX R JEEELE (Saccharomyces oviformis) #F4E Kl /K fft it .

[0213]  £F 5 — J7 1, % 2% A J& il #F 4k % T 4 %% (Acremonium cellulolyticus)
Pl #h £ (Aspergillus aculeatus). ¥ &% M #F (Aspergillus awamori). & Hi £
(Aspergillus foetidus) . /M 1 2 (Aspergillus fumigatus). H 4% i & (Aspergillus
japonicus)« IR 22 1 4 (Aspergillus lentulus) . #4 £ i1 & (Aspergillus nidulans) .
it % (Aspergillus niger). K #i & (Aspergillus oryzae). + M & (Aspergillus

terreus) . Chrysosporium inops. ¥ fi i & 8 T~ i (Chrysosporium keratinophilum) .
Chrysosporium lucknowense. Chrysosporium merdarium. fH 4 f 1 (Chrysosporium
pannicola) . Chrysosporium queenslandicum. 4 4 7B (Chrysosporium tropicum) .
Chrysosporium zonatum. &5 H 2% J& (Fennellia nivea) . #F 8 X #% 8 (Fusarium
bactridioides) . & R (Fusarium cerealis) . JE B #ifd (Fusarium crookwellense) <
KV (Fusarium culmorum) KA PEf (Fusarium graminearum) « K 7R8Ef (Fusarium
graminum) « 57 1 # i (Fusarium heterosporum) . & ¥k A 8% /8 (Fusarium negundi) . 42
B (Fusarium oxysporum) . 2 % i fii (Fusarium reticulatum). ¥y 2L 8% 8 (Fusarium
roseum) « ¥ ‘B AN P f4 (Fusarium sambucinum) . ik & 4 fi (Fusarium sarcochroum) « %)
O B 0 i f (Fusarium sporotrichioides) . ifi 4 8 f2 (Fusarium sulphureum) . [&] ¥ f2
(Fusarium torulosum) .l 22 fi 81 (Fusarium trichothecioides) iy #f) (Fusarium
venenatum) . K& i & (Humicola grisea) 55 JE i % (Humicola insolens) . B #f IR J&
Ji % (Humicola lanuginosa). [ #% iA B (Irpex lacteus). K 2 £ 2 (Mucor miehei) .
R P Y 22 2% (Myceliophthora thermophila) . ¥ & %% ff4 5 (Neurospora crassa) . 1% Bk
A E & W (Penicillium emersonii) . 284K 75 % I (Penicillium funiculosum) . & fA &
7 B (Penicillium pinophilum). =47 % # (Penicillium purpurogenum) . B #U J7 &
SE# B (Phanerochaete chrysosporium) « Talaromyces leycettanus. 4 o {6 B # 1~ 5&
(Thermoascus aurantiacus) . JC 4 # Y 7¢ % (Thielavia achromatica). Thielavia
albomyces.Thielavia albopilosa. iR {552 (Thielavia australeinsis)Thielavia
fimeti. /D IR 0 7¢ % (Thielavia microspora) . UJ Hu 48 4 55 2% (Thielavia ovispora) «
Thielavia peruviana. & #& i 5¢ % (Thielavia setosa). B 8 #8 8 5% & (Thielavia
spededonium)  Thielavia subthermophila. 1+ 4 #& ffl 5% % (Thielavia terrestris).
W vk K 2 (Trichoderma harzianum). B 7 A % (Trichoderma koningii). & £ A&
% (Trichoderma longibrachiatum). H [k K # (Trichoderma reesei). ok &¢ & K %
(Trichoderma viride) #F4fE ¥ /K fift B o

[0214] A4 PRAF 2, X T LA B4 B Aok U, A ik B IK 55 58 RS A B R
(perfect and imperfect states) 7 LA HAh 73 S 2255208, ol an o2, i A EAT]
CLAN I B RR A2 A o ASIUIB R 30 2 AR N S 25 oy DR 3 =54 55 28U K 5

[0215] X L649) B (1) 1 Ak 1] LA 2 5 76 1 22 855 2 ) OR 8 0 oA A AR BT 3R A, an 35 1
iR B IR W) AR i b oL (ATCC) 8 B Bl A5 ) s A £k il P L (Deutsche Sammlung von
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Mikroorganismen und Zellkulturen GmbH, DSMZ) « faf == B Fi 1% 5 P «0» (Centraalbureau
Voor Schimmelcultures, CBS) . BA % 36 [ A Mk A 57 B il 4 98 A o A6 77 i DX AJF 97 H o0
(NRRL) .

[0216] 1% AH] DL AR P 48 1) 3R A, i e T At Ry A0 8 A B AR 5 (i, 1338 HE
HEVKEE) o3 S A sl A IR BREF R AR AR RE (ol tar, 338 HEAE L /K55 ) 3RA5
(1) DNA #F 5o FH T EL R MRARAE BT 20 B3 E AT DNA R AR 2 A AT b 1) o AR S5 1]
DT o SR 75 228 5 — P = A i) — AN R DK 4 DNA B, cDNA S J2E VR A 1 DNA £ ok 3145
b — N RARM— R 2 R . — B O~ ASE NMRE RN B0 — N R AR — 2
REAFIR ] DLIE I A A st i 58 12 RN 5 DA AR SR 2y BB R 1% 2 L ATIR (S
DL A5G0 b ST AR AT e 5N, 1989)

[0217] AR &

[0218] A% I WD I T 3843 27 4 Wi K fE AR AR (1) 77 15, IR B8 7 VA0 4 = (a) FESR A
LT —HEKfERE 5 SEQ 1D NO: 2 RS2 IR E 112.154.197.228.261.306. LA f 375
FERE R —AN A (1, 204 ) A0 E AR5 NEAR, LA I e R BAT 41 4 — Bk Al
M IEH (b) PIGZAR K. fE— 7 T, E VA — P s 2 — D A R AR SR A AT Y K
fi# B 5 SEQ ID NO: 2 (R IR K47 B 247.262.300.322.332.338 . LL K 439 AHX MY (] —
A A (F, FAS ) AL E AT NI, Az Ak B 4R 4 KRS . B — 7
[, 1% 77 i — P s B R i — A R (R A AT 4 i /K i 55 SEQ 1D NO: 2 ¥ 2 2 JIK 11
Rr'E 256287 LL A 344 AHXT NI —AN 2 A (B, 200 ) B AL I AU, HdiZ A2k B
A A Yt —BEK AR 2 o

[0219] ] DAASE FH A 4030 0 0 (AT ArT 75 AR 2 7 2R T 4 i AR 0, 4 5 pin 15788 A it (R A
F 2B I TR A A L B AL AR L o A%

[0220] & MB L RIEHRIGIZEARN Z LR P — DA EMN ATIA—PEEZ A
(an, #rs ) RAREAR

[0221] W] DLIE kw5 R A8 HH & A B B0 988 I A% A IR 5 1) 16 PCR AE ARSI SEBR E A5
AR o ] LRI PR 5 SAEARSN AT 2 B4R 98 e i — i BRI ) DO AE L R 1%
A1) 2 R BR B TORL I — /M i AR AT AR 0 2 5 A8, JF HLRE fe B — P& i 2 % 1
R P 5 AR F SE R IR o S, THALAZ R 5 12 SEAZ 7 R 1) PR A P 1) S AR R BT, AT A2
VEAZTORL IR I R v 5 4 AN B & 82 . 2 0L, 490, 1880 (Scherer) FIFR4ERT (Davis),
1979, £ [H H Z B BBt Tl (Proc. Natl. Acad. Sci. USA) 76:4949-4955 s DL & 21 (Barton)
N, 1990, #%TRIFSY 18:7349-4966.

[0222] 3 W] LLd ik A 4538 0 0 B 5 VA AE R Y SE I e s iE AR . S 0, 9, 36 B A
H i 2y JF 5 2004/0171154 5 ¥ 18 ¥ 45 (Storici) 25 A, 2001, H R A £ K (Nature
Biotechnol.)19:773-776 ; K46 (Kren) 2% A, 1998, H 4R £ % (Nat. Med. )4:285-290 ; LA
K AL A% 3 (Calissano) Fl 5 &y i Macino) , 1996, H. B it 4% 2% T il (Fungal Genet.
Newslett.)43:15-16,

[0223] o SRS ARAE — N EEAS (a0, B0 ) e e O B AN 2 TR g i 7 91 R G PR
BN DA 19 DMREERNTH (HE 5 (Parikh) FIFART Matsumura) , 2005, 43 F-4E
Y2E 2Rk 352:621-628)
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[0224] W] DAEA & B A S FHATARD 02 s i 8RR o A7 A6 0T LA T 4528 PR I 22 1] 1 I 1)
I

[0225] & jl ik PRI AL 2 i BEAR AN G B — P i vt B 2 A% IR 43 1 LA g b5 — i By JE O R 1) 2
ko FEPRIE R mT DARI A 2 R AR AT, il B (Tian) 25 A (2004, H4R 432:1050-1054)
FITREAR I5E T 22 B A0 AR L DL RS TR ARG mT G R i s i B O A e A% 1 IR
IR A

[0226]  BAANERZ AN IERIAC BRI AT / Bl A 1] DU s 2 A/ Bl
07 ¥ B BEAT — FloRH 5 07 208 R P S0 i X R I R, 42 AH % 0 0 R P 2 iy B S R — BELJR
% (Reidhaar—-Olson) FIF¥ B /K (Sauer), 1988, F} % 241:53-57 ; {#i4E (Bowie) FITF B /K,
1989, 2 [H [H % B2 B Bt 11l 86:2152-2156 ;W095/17413 ; 8L W095,/22625 % & [ B &6, H:
A W] DAASH 1R 77 5 AL S A PCR W B AR JE 7R (9 1y 2 (Lowman) 55 A, 1991, =44k
% 30:10832-10837 ;3£ H L5 5, 223, 409, W092/06204) DL K X 5 5E [ 1548 (5 A /K
(Derbyshire) 25 A\, 1986, FE[H 46:145 ;)5 /R (Ner) 2% A, 1988, DNA7: 127) o

[0227]  5AF / AL U7 VERT LA S il B B 7 VA E DU I F 1 R A R TR 1) e
IR 2 RIS TE (P22 (Ness) %8N, 1999, HARAEDIHI AR 17:893-896) o Hahitd i 1t £ ik
(137572 [ DNA 431~ 0] LA FE 240 i[RI, I AR A A S5 1 A v 7 3 56 LR A7 SR e
TR ATV VT PRI 8 22 IR TP Sl 2 SRR S I

[0228] -5 Rk R 2 L A &5 R R HI/ 808 i A8 WAL/ BRBEATLZE AR VR /
B I 2 AN TT R SEIR R o A e st R b2, & o 2 2 R v B — AN i 7
Sh4 PCREGAR . FEERI PR e DX SR iy m] LA SR 18 1 HEA DX IsmT DAASE A A e oo e PR 1522
Sy 1, A HAR X IR TT LASEAT 5 A PCR 8 AE S04 PCRY I ARG 1T LI 2 - IR 1
A AT A

[0220]  ZHXTFIR

[0230] AR BHIEIS B Gt A e BH (1) 4T ¢ — B /K S B A R 1 43 25 1) 2 P IR o

[0231]  IZERAFEE A

[0232] AU BHIEH S AL dmlish A S BH B 4T 4 — 0 7K SR A AR 1) L T SR E b i B & — A il
ZNMEHIFH B —Fh 2 IR R A AR, 1% — DB AR I P IE S H R A
(R4 AF T e R g P A0 AE—FPiE & 178 4 e Rk

[0233] W] LAFZZ M7 ACRERPIZZ L IR AR I — P 4T 4k — /K AR A2 PR I 3Rk o Bk
TRIEEE, 708 2 IR A B 2 B AT 5 ] e A BB 75 1. H T4
FHEEAL DNA J5iEAEMG 2 4% T IR IR A AR BN 1] o

[0234] &A%l A0 A L2 —AS 8 3, B, 47 32 40 MR ] DU g i A = B I AR A4 1 22
B RUAT RN M 2 TR .. B3R5I A4 R KR AR R IR 2Rk R e s 42 ol
JP o %A BT ] LU 7R S 40 M rh SR B s AT 2 % IR, R R M A 3+ A
AL A B+ LA G BLE 31, 3 HOrT LG b 55 1 3= 40 i 5] 0 30 e Y 1) 48 e b 4t i
REZINHE -SSR

[0235]  FH T8 34 R B VRO AZ R A 22 A 0 40 w1 i 3 40 I o () 8 SR 15 348 30 ) SE 491 A
ML & TERTF (K5 B 1 ARE R AT B o« — Ve 2E R (amyQ) HUAZF AT B o — V€
KRR (amyL) HAC ZF AT B 7 4 R BEIE ] (penP) WEFIG DT 28 AT BT 22 27 Ve K il 2
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(amyM) b 5528 T 1 SR SRR B B I K] (sacB) Al 5 2FF AT 1 xy 1A I xy1B FE AL 95
ZaFME cryl 11A ] (R0 (Agaisse) MEI/RwH (Lereclus), 1994, 73 ¥4
W2 (Molecular Microbiology) 13:97-107) « KT ¥ lac B9\ 1 KIgAF i tre JBsh 1
(357 (Bgon) 25 A, 1988, KA (Gene) 69:301-315) | K i {04% 5 11 Bl JIG BB RE A (dagA) .
DA R 5% B - WBERG R 2L R (4idr - BF S 2R (Villa—Kamaroff) 55 A, 1978, 36 H [H 5
R B BE T 75:3727-3731) L LA tac 33§ (B3R (DeBoer) 55 A, 1983, 35 [H [H X F}
BB T 80:21-25) o« HAMUJA BN TR T35 RAARE (Gilbert) %5 A, 1980, B2 3£ E A
(Scientific American)242:74-94 Ff] “Sk B EHAE KA HEAR” ( “Useful proteins
from recombinant bacteria”) LA &= IATE 7o N, 1989, WL B30, HIBE A B+ 1) SE 513
= T W099,/43835 1,

[0236]  H T-48 S AR W A% IR A4 M/ 22 R B W i R A A (0 5 R 538 8 8 IR 5K
132 N CLT 8 T RS ERISRAS K J3 2 7 A0 58 M 2 Wil 22 i it o — JERRE . 28 i
FRhesE M o —JER B 28 i Bk h B mREE RS (glad) KA TAKA JERBE K it 25 65
P HT IR K 27 T B 4 R S R AR Bl £ Y BEERE £ I (W096/00787) 8y BiRARIE R
HRELFEE (W000/56900) 42 ik ) Daria (W000/56900) . 4% A Hi#4 Quinn (W000/56900) . >k
B ESE (Rhizomucor miehei) JRITiEE K ER BHERLAARE AR B ICKE B - M1
B B RO B AT 4 K T B ICR B 4T 4 WK e 11 B RO S N D) A SR e 1.
FOAREE P D) SRR 11, L ECORES Y DDA SROME I 111 L ROR 2R N D) SR V. L IROR 2
R ZERERG 1 ICORF AR 11, IR AR 111 BLUICRTE B - AP HRE. LA
FOR B R 1, DL NA2-tpi a3+ (—MEMN a2+, Hok B & @ bk o - 3
oy S ORL, G rh R SRR 3R (0 T 5 40 e i T 1t TR S ) T IR 1 S SRR R ) T 5 A
A s FE FR il 1 S B R A ) R 3 7, Hook B BRI EE I o - JER B ZE A, Fo R BRI
I 4 ER A S it 5 BOK 2% DA B A TR v A e 2k DAL PR R PR I AT S AR ) 5 DL B
LR EF)F AR )7 LA RS . HA RS RA TR E LA S 6, 011, 147
W

[0237]  {EEZBRAE b, A H A 30 7 52 A LU & I 25 IR 3R 15 < R T 8% BF 06 B
(ENO-1) RPY % BE- FLBR R (GALL) MR BERE i 08 / H il —3- IR &8 (ADHL .
ADH2/GAP)  Tii% 9 e 15F TAL Bl i R S5 A0 i (TPT)  BRYPS P BE & SRR B (1 (CUPL) « A B TR 375 P
3— TR H MR . TR AR R4 HA A R B TH 2 55 AT (Romanos) %A,
1992, % £} (Yeast)8:423-488 ik,

[0238] &3l A1k AT AR A 1 F- 40 B U0 DA Z8 b S g8 0 7o b Tl R
b 2 u i 4T Y R KRR AR IR 2 TR 1N 37— R, T DAE A 7E7E 40 b BoA ThRg
AT 0BT o

[0230]  FH T-4H b 1 3= 40 MR DU 2% b M oe 25 [ ZE AT B AR MR 2R 1B (aprH) (HBAK ZF
R o — JEREE (amyL) AR KA A% HE 8 RNA (rrnB) FEERIERTS

[0240] AT 2R L B 40 B UL 28 b7 DL 35 IR 2R R 3RS 44 5L h 2 S k%
Bt A6 51 B A0 S R K PR A 2 M AR e B TR A o - TR K B TAKA 3
W S BRI R AREAE R AR KA B — BT RS B ICOREF 47 4 R /K i 1. HLIG
REFETYE KRR 11, B PCOOREE Py V) A JEpE I 1 B ORI SR B e 11, B EQOR &
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DI JERERG TTT. B PRSI S0 V. B IR B R T B IO AR Bl 1T, 3
AR AN 11T, L IRARE B - AREH . LU RARE B E K T

(02411 FI -1 BEAE 3= 40 B A0 128 258 10 2 N R3PS 19% B 05 T A ot I 979 79 B8 40 i (2 3%
C(CYCL) « BA B IRIPG % BE H i —3— Wl i SUNG IO R R 3R AT o F T 1 B 40 o i) HeAth A7
(R 2% 1 HH 2 i A N, 1992, WL E ST A .

[0242] 25| /7 H1)3E T] LUAE 8 21 3 R0 3 BRI 4 65 e 41) 1 3 1) mRNA B20E + X, & 38
ZIE R R

[0243]  J&i 4 F¥) mRNA A2 5E - X 1) S 6] 52 A BLR 3R45 05 = <8 2F AT B cry TTTA 25 [
(W094/25612) FAk ¥ 2Ef AT B SP82 ZE Al ( 4k (Hue) %5 N, 1995, 4l iR %74 & (Journal of
Bacteriology) 177:3465-3471) ,

[0244]  F2HFFA)IE AT LA BT 40, RIS -7 32 40 8 1282k U 2522 ) mRNA JERH X
ZHT T P AT R MR 2 G W 4T A MK AR A 2 A% IR I 57— K. 7] LAE
1E1E E 4 i B DR AT /T 3540

[0245]  HI T2 (R EL BT 4 ML A0 18 AT 5 91 AOK I 8% TAKA 3K It M) S5 it 2 T R
PR TR S ) il Y 2R ER 3143

[0246]  HI TP BFra T4 M55 AT 3 50 AR 8% BHIG B AL (ENO-1) RIS % BF 3— %
R H R AR BE o BRI DL SR R BRI I SN/ H i -3 IR R (ADH2/
GAP) HIZERIZRAT .

[0247]  iZd% A8 W] LU — M S MR IR AL 41, R AT 354 bz 42 22 2 2T 4 B /K ik 1
ARG S R AN ) 37 — AR I HLAR 4% SRS HH A 32 40 M R ol 22 i I ke BE s N 21 i 2 3%
f¥) mRNA _E ) —AME 5 1 — R4 R] LIS A6 32 40 b B Thae A S8 IR 5 IR AL 7
F)o

[0248]  F T2 AR EL TR 1 - 40 0 P D0 06 R MR EP R AL P 91) i A BT 45 TR R PR 3R A« g B3t
B AR 2 LR TR Al P8 A TR Ve I TR A o — AR PR OK A TAKA VEXYEE L DL AL
EN SOl Sy e g Sl

[0249]  HI T-MBEfE 3= 4 M il H I SR I B B AL 7 91) 22 H #6 (Guo) R /K= (Sherman) ,
1995, 7> T4l E4)2% (Mol. Cellular Biol. ) 15:5983-5990 Hrithiidk .

[0250] 337 A0 ] DL i B 22— 4T 4 B K SRR PR 16 N- R B —ME 5
IR B4R A AR RE N G0 M 20 WA ) — ME SRR IS X . 2 BRI 9w b5 51 )
57— vt A] LA A AL 15 7R BE 128 0 524 N 5 G328 AR () g6 e 41 1 X B R AR MV 2 1) — A
15 SRS 5. AR, 9S4 57 — A n] DL & X% 4 e 412 4 5 5 Ik
Gild A o AEGRIE A1 IEAS TR A 515 5 IR 65 e 21 I, AT e 7 B2 AN 5 IR 5 41
AEACHE, SMVRAE T IR gm0 AT DL ] SR B AR TR AR 5 IR D 7 41), AT 53 A2 AR 1 73
Who BRI, AT LT $8 3 R IS IR AR E N 18 2 40 BRI 23 v i 42 Th AT TS 5 IR G i 7471 o
[0251]  H T~ 401 = 40 B A 28005 5 IR G A5 e 1) 2 A\ BT 25 I Ak 25k PRI 3R A5 A 5 TR 4
5 P 51) 27 FRAT B R NCIB L1837 22 2 i UE o g« 0 A = 00T B A ST T 2 1 g M A 2 46
FE B - WBLHZEG . W& PRI AT B o — SRy e g AT 07 2R AT B P MEER BT (npre T
nprS. nprM) « LA AAE B ZF SR B prsA. 53 A EIAE 5 KR B PE 5% (Simonen) M K F
(Palva), 1993, I AW 458 (Microbiological Reviews)57:109-137 ik .
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[0252]  FH T2 R E B E 4 MO 25005 5 Ik gm b5 7 410 2 AL 25 I 26 R SRR I 15 5
JR G 7 51) + R o R R P o A DR I OK i TAKA YR B Ry S T 4T 4
BRI TR V) HISRBE V AR A IR DL SOK R B R A SR A .
[0253]  FH TP RkE L4 Mo it A MG 5 A2 BRI % BE o DRI R0 R TP % BF 2 A I ) 225 [
PAFo AR BE 5 kg5 e 41 i 2 5 i S N 1992, WL BSOS .
[0254] 1l % A1) 34 W] LA S L A7 = — A 4T 4 8 7K At T 73 AR 119 N— A o (140 T JBAC 7 — e
BT BKGRIL 5. TR 2 Ik R M E (proenzyme) BRIk JE ( migr —Se s vt Rk A JE
(zymogen) ) o 2 JIKJEUE & Joi Mk 4, FF ELAT UE L AT K A4k B B 140 2408 2 IR R %
o —FiE P EZ K. AT IAGRAS 740 mT LA CL R 25 I R BRI SR AT <Ak B 2R RO v el 1 2 T
(aprE) Al B ZE A B P MR RS (nprT) WG PR 22 85 48 (W095/33836) K B B8 K
KRR IR LU R RERE o R
[0255]  {EA% ‘5 IKFNHTIK T 21 — 5 AP AR BINE DL R, R0 ITR T 2 5 07 7 55 A0 £ 4 — B 7K fit
B R ) N Ao, F HAAE 5 K740 8 4 5 5 AT IR 51011 N K i o
[0256]  JAEA AAS BRI R I INARGT 1 5 40 B A 25 KR 28 1% 4T 4 — W /K FR A2 1R 1
FISHIRE A o 8 750 6 549 A2 A 15225 BR R 3 s i B T4k 2% B 3 (s s
EAEAE) M BSOS B4 JFAZ RS (1R RG4S lac  tac, BLK trp #
T ZGe. 1EBeRET, v LUME F ADH2 Z 458k GALL F%5. (EZRELHE D, n] LIs A 28 i 25 75
BEVERY B IS 2T K B TAKA o — K8 8 2+ 0K 22 i W e b B 8 3l 7 L ICOR #5247
Y~ WHKIERE T BB UL R R B 4T 4 W KAl 11 Ja 301 P390 k) A s o) 2
RVFIERY I 7. £ HAZRG T, X L35 77 51 AR AE T 2 (14746 T 9 581
TEAMTRIC R U AEE SR T NS REmE AR XS LT, H5i%AR 7k
49 22 A% 7 R ] 4 O 42 22 % 45 P ) o
[0257]  Kik#E(k
[0258] A BHIEHD R A5 g A e BH B 4Tk — K AR AR 1A 1 2 A% 7R S JR 3l 7 LR
SRR L5 5 I E A R R . AR RZAFBR AN 740 ] DL & fE— & L A —
AN R IR EAAR, S E A RIB BT DAL — AN B N ER) 1 B il P A7 L ARV AE X A
SRR N B IR b i A 2 IR . R ACHE, Z 2 R T DLl iK% 2 % R B
TLEZ TR RSN T RIERE XA kRIS, B~ AEREHAAN, 4
WA A AR, XA %4005 71 5 F T 3R I8 2 45 7 41 T A E 4z
[0259]  iZFE L RIEH AT LUEREER| 25 52 F 2 DNA B2 /73 H T LS| RiZ 2 % 1 IR 11
RIKPUEATEANE (BRI BIREE ) o BRI IS PR SL R M ke T8k 58 79 I N %k
TE AR AE AR PE o BT LR — P G otk B B A S R TR
[0260]  ZLPAT] LUZ H 3= 5w Bk, RIVE N Gy (AR &0 S i 47 76 2 oy T Gy 4k
SRR, W an, JURL QBRI o IR G B R BN TR B o %8R ] LU S T
TR BREHIAETRE . TR, 2R P DU 4 5 | NTE 340 i i 25 31 28 R 41
HFHE5ECE¥EE R PR — NN R Or—REH R8s, b, 7T DUEH 5 — 2k
BITURL B AN BCSE 2 AR EITURE (IR S8R Bk 2L RIS T fr 5 |\ B0 32 40 e i 25
PRI 2H 7 {1 5 DNA) « B B -
[0261]  ZRARMLIEAL & FCVF 2 T e BEFE AL A0 ML L 2% L 4H L 8 5 40 e s S8 Auh 4 i i) — A
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ZFIEREEARIC o TERETEAR I — PP ISR, IR PR T R AE R SR s E A
JEPUE B TR AR R IR R 4

[0262] 41 B 46 P b 1 1R S 491 2 A 2 00T T BRORE 5L 25 AT 1R dal R BUR T Bk
ZhME (WMEFNEFHER AT R FIER HERANER BPUHETE) Mbridd.
T EERRE 340 B 1E A bR id B AR E AR T :ADE2, HIS3, LEU2. LYS2, MET3. TRP1. Ll
URA3. FHF-7E 220k B0 5 i = 40 i A 450 FH e B AR I B FE AN BR T adeA ( AEFRAZ B 2%
WK — BRI R WS A ) | adeB ( BERRAZME — ZUZERKMEG G ) | amdS ( ZWEIZEE ) « argB (%
AR P L N ) | bar (5T B OB R ) « hph ORI 2R ) « niaD (HR
R ) \pyrG (FLIBRIZE -5 — BRI REE )  sC (BRI 2Rl ) LA & trpC (2B
FEORFRAE ) UL . PLE T ih 45 8 40 f 4 FH B2 44 88 i 22 80K 25 amds A1
pyrG FEA LA K #E % B (Streptomyces hygroscopicus) bar &K, HLIELEARZE J& 40 i
{8 H 2 adeA. adeB. amdS. hph. UL & pyrG FE[H .

[0263]  ZEFEMERRICHT DL U1 W02010,/039889 1 ATl () BUE BEMEIRIC R G . fE— J51HI,
SE AR I 2 hph—tk XULEEMEARIC RS

[0264]  ARMLIEAL & fo VR R34 3 1 0 A A 22 TR 21 B80S 14 48 PR E 40 B Bk s 356
RIZA T H 3= 2SI — A A Jo .

[0265] % T #5215 =40 R R AL, 20 0R ] UK 52 g b £ 4 — B /K iR B AR AR 1K 2 1% 1Y
1% 3 58 T 18 ok (R P [R5 20 35 212 A o 8 AR T S fth oo . ml AR
M, ZE AT DU A R S FYR E A A B A R A P — A s A Yk
[ —A sk 2 ARG AL E AL AN Z AR . I T WG INAERS B B A HE 5 () PT Re 1, X 2
WL R TOA AL B R BB AL IR, 11 100 22 10, 000 D EREERT 400 2 10, 000 MEHEEXT | L
2800 A2 10, 000 /MHRFEXT , IX LEHHEEXT 55 AH N RIS 771 B i B 1R e 1) — S50 DA 588 [R] U
P RENE . IXLEREA TOAF ] LU 55 1 40 R 2 R 4 A R0 A [RR AT 74
HN, XL TOE ] DU AR IS 2 IR B R D 2 R . S — 7 T, B n] LU i AR R
A BTG EA AR A T

[02661 X B =& i, AR DLk — DA S a8 ik R 7 rih e i0s E4ieh B £ 8
H S a o I A AT DU AR M PR E A5 B = B HIE AT ok R . R
T IS AT BRI IR B e A TURL B PR BB AE 1R Y B 2 IR

[0267] 41 & 52 il T A IR SE 2 AR /T A0 R B b B2 i BURE pBR322. pUCL9. pACYCLT77,
DL K pACYC184 [ 52 il £, LA K SR VFAE 29004 B b 52 il %) iUk pUB110pE194.,pTA1060- LA
K pAM B 1[5 IR A5

[0268] I T 7E % RF1E O 40 M b A B9 52 A A IR S 2 2 B0k 52 IS A ARS T ARSA,
ARSI 5 CEN3 f2H4 UL K ARS4 5 CEN6 404 .

[0269] 3 FH T 22 IR 30 B 40 B 1) 52 WS A1 S 4] 2 AMAL T ANST (#5493 (Gems) 55 A,
1991, B 98:61-67 ;<46 (Cullen) %% A, 1987, % & 9% 15:9163-9175 ;W000/24883) .
AMAT FERI 73 B LR 3 22 R IR SR s a8 A4 1 ) 7 ] LURR 5 71 W000/24883 w1 T % 8 1)
TS o

[0270] W] LLRF AR I 2% BRI 2 T — A 0045 DU3R N 2015 3= 40 o b DLRS In £ 4 — 8k
IKAEBEAR AR = A2 . AL TP IR ¥ VA 3G el il ok a0 F 77 AT 2 2D — AN s DL
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JPANEES BTG A MR AL, sl 5] 5 2 H IR — &Y 1 G EE bR d 2R, HAgrm] A
RS A B IRF) (selectable agent) f74E N R FE40 MRk #-84 ME R MEFR 10 3
PR KT 15 4% DR 4l e, I HL B RRIE 50 2 0% B IR I A5 M 45 DU 41 i o

[0271]  FI T34 LU BB R 1) T A AR AR S B 110 R 2 38 00 230 AR [ R o AR Al iy
BHARNRBFE (S0, 6, B2l E 7% N, 1989, [F] E3C) .

[0272]  f& =40 M0

[0273] AR BHIEI I T 20 0 T 40 M, 3 6 7 21 1 5 40 M A0 g A 2 BH B 4T 4 — B K At
B AR PR ) AT R E ML B 22— D B DM AIN — R 2 TR, %A BE D675
TS AR WA RR A M-S 2 TR A AR B A S | N T8 400, X AT 1444
AR B AR A R VR A Y R B PR Bl B R T B A LR A A, T LS BTk o RTE 18
S o k5 T S IR A AR I SR T S AR Al AN (R (R AR Al R AT 4R 7 3= 48
R PR AR R R L W B e T G A AR AR P 2k PR R ke U o

[0274]  fi R 40O RT LUSE 70 4T 4k — Bl A g2 1 1 B 20 7 A ol I AT 48 ., 461 4 J 7%
2 o B EL A% A

[0275]  JRZAE S 40 o mT AR ATAR A 25 [ B T 40 TR BT 22 EG R M4 T o 7 2 I S ek 4 e
FEEABR T < AT B8 R TR ZE AT B I ER A b 2R FRUT w1 SLIERAT 81 FLER R K 2R T AT
PR T 5 PR R R B L DA SRR B o A% 22 I PR 4 e R (AN R T, & AR B R i o
T B R B BT R R AT 1T 55 28 R A B B VD T D BB DA IR SR A

[0276] 4 B 7 = 40 i W] LU AT 7T 28 FET B 40 B, B0 45 AR AN PR T < B B2 FRLAT 1T e K
ZFFAT TR R ZE AT B BRI AR B L 5 DG EE AR B R 5 2 AR B L R 2 AR R A
J4 2R B AR 2% ZEFOAT B M E AR 1T B KR AR BT /) 2 FRT B 8 FAVIR 7 2 FAT
PR Al R ZE AT R DL A 2 4 T R 40 B

[0277] 40 B 3 40 i ] DL AR AT BEEK B 40 e, S A AR AN BR T« ADL S R BR B IR MR B 2K
R L5 BB BT DA A Bk B e PR 40

[0278]  4f B 15 = 41 B it v] LLSRATAR B 25 R 40, B AR EANBR T A U B L B 4 5
B ORI U R K R R DA SR T R B A

[0279]  m] LIl i 77 s ILEE DNA 5 N ZEFRFF B4l o b < R 2B R4k (200, #il,
5 (Chang) F1E} Bl (Cohen), 1979, 43 - % i 5 /% %% (Mol. Gen. Genet. ) 168:111-115) «
2 MM (W, a1, % (Young) A Hz 52 %9 (Spizizen), 1961, 40 B % 7% &
(J.Bacteriol.)81:823-829. 8% Dubnau ik 4t %2 K — [ Il /R £k (Davidoff-Abelson), 1971,
AW AR 56:209-221) CHLEEFL (2L, # 40, 7% )1 (Shigekawa) F1E /R (Dower) ,
1988, 4L ¥+ R (Biotechniques)6:742-751) . i & ( Z W, #l 4n, v ¥ (Koehler) Fl
Z BB (Thorne), 1987, 40 14 ¥ 2% 75 169:5271-5278) , W LU it & K J5 =X Sz PR DNA 5] A
KIGAF 40 o J8 A2 i R4k (2 00, 49 0, WA 499X (Hanahan) , 1983, 73 T AE W) 22 4% &
166:557-580) B AL ZE L ( 22 W, 40, 16 /R 56 N, 1988, i IR 5T 16:6127-6145) . W] LA
ikt 77 LI DNA 5N BIBE R 4 i SR A BUiR AL i ZE L (2L, 15T (Gong)
2N, 2004, B AR (Folia Microbiol. (Ai4u% (Praha))49:399-405) . ¥4 (& W,
40, G4 dHR Mazodier) 5 A, 1989, 4H B4 2 % 75 171:3583-3585) . 5 4% F (2 I,
u, A /R 5¢ (Burke) %5 N, 2001, 35 BB} 2% B B 7] 98:6289-6294) o 1] L@ it w1 K 77 2SR
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4 DNA 5| NI o Mo i 40 i b - i zE L (2200, i, 2% (Choi) 558N, 2006, T AE40) %7 )7 12
& (J.Microbiol. Methods) 64:391-397) &% & (S W, i, f A £ (Pinedo) FIHikg
K (Smets), 2005, W FH 5 B85 A= )% (Appl. Environ. Microbiol.)71:51-57) . W] L@
i R T SR DNA 5 INBERR 4 b RARIESZ S (S0, i, . (Perry) BRI
(Kuramitsu), 1981, 4 54 3% (Infect. Immun. ) 32:1295-1297) \ J& A4 AAEEAL (S0, #1
an, RFF (Catt) ML H T (Jollick), 1991, 3 4EY) (Microbios)68:189-207) HIZF AL (£
WL, B, An w3k Buckley) 55N, 1999, N H 5T Y02 65:3800-3804) B & (&
W, 4, SE3MIR (Clewel 1), 1981, D) 24538 (Microbiol. Rev. ) 45:409-436) » 4R 1,
] DA B A ek 240 i 15 DNA 5 N\ fi 5 40 B A A T4e] T v

[0280] 75 =40 okt ] DL FLEZ AN AL, Wil FLah 4y B Hs A B TR 40

[0281] 15 =40 fie ] L2 H R A0, /et it Fl R “ B "B 7220 1T) (Ascomycota) (18
T-H# ] (Basidiomycota) .47 B [ ] (Chytridiomycota) A K3 1] (Zygomycota) « % [A]
YNEE ] (Oomycota) A4 HlAT 220 2460 7 HL B (An i s ik A (Hawksworth) 25 AAE 22
TR BFIFERR B BB i) 3L (Ainsworth and Bisby’s Dictionary of The Fungi) , 5 8 iit, 1995,
= or b A=kl 24 0y (CAB International) , K2 H R4 (University Press) , 3E[E S
(Cambridge, UK) W7 € LI ) o

[0282] iZE B§fE E40 MR DLR MR i, W AEBEAT A ) “BE B AR S 1B B
(ascosporogenous yeast) ( NfiE H (Endomycetale)) ;=40 7% £; (basidiosporogenous
yeast) UL A2 JB T K 51 # 2 (Fungi Imperfecti) ( % £ B (Blastomycete)) HIEEEE.
T BRI 73 AR AR K AT BB, BRI HH T AS A B IV H IR, 9 B DY 01 9% B () A2 ) 2 R0 1
(Biology and Activities of Yeast) ( #i&:44 (Skinner) AT ZE/R (Passmore) « LA IE S
By (Davenport) Hd, N HI4H = 21182 R 415 9 (ACS Symposium) , 1980) 1 ik
[0283] % BF 75 1= 4 M w] DL J& i 22 % (Candida) « ¥ # B% £} (Hansenula) . v,
w2 (Kluyveromyces) Y& 7f [ (Pichia) . & £} J& (Saccharomyces). 24 ¥H
[iE4 (Schizosaccharomyces) . 5% HP [ &% (Yarrowia) 4l e, a0 L R w & 4 B
(Kluyveromyces lactis) . [K % £ (Saccharomyces carlsbergensis) . fiid 1§ f# £F . 4L
% £} (Saccharomyces diastaticus) . il & $7 [K % £F (Saccharomyces douglasii) . 7d &
7k [C % £F (Saccharomyces kluyveri) . i Hi#¥% £ (Saccharomyces norbensis) . U i % £F
(Saccharomyces oviformis) . BifiE IR HE I RE (Yarrowia lipolytica) ZHE.

[0284]  IZILBTE F4HM] DL — P e R A B4 M. “ 2R 7 BFSE ] (Eumycota)
FUGNE T JRINE ) (a2 v iR A N, 1995, WL E S0 ) BITa kL. 2R AW
[RIRFAE— ARAE T HHSE 208 AT 4E 32 A SR B 7o R0 L H R 8l L DL At B 6 2 B A i
22 fRBE, BRAERKRIEE 2K, H Bk AU R T HEFRAR . AR, BERE (BRI
) WS IR AR RS T 540 M B R I 2, HLBR A AR AT LU KRR

[0285] 22 R 1A 1 = 4 i W] DL S A T AR R (Acremonium) « #h % B JE L A 5 Jm
(Aureobasidium) « 4 & B J& (Bjerkandera) . #l i B J& (Ceriporiopsis). & i ¥ B )&
(Chrysosporium) « B4 J& (Coprinus) . 5 B J& (Coriolus) BRIk J&@ (Cryptococcus) «
W B B (Filibasidium). 8 i % J& (Fusarium). J&§ Bt % JB (Humicola). %% J& i
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J& (Magnaporthe). & % (Mucor) « 8 2 % J& (Myceliophthora). 7 3£ i
J& (Neocallimastix). ik f & J& (Neurospora). fil & % J@ (Paecilomyces). & %
J& (Penicillium). °F 2 & J& (Phanerochaete). H /& ¥ J& (Phlebia). & 3E i i J&
(Piromyces) W H-J& (Pleurotus) 24485 & (Schizophyllum)  EE B JE (Talaromyces) «
T FEREJE (Thermoascus) RHUFE4: )& (Thielavia) A4 & (Tolypocladium) F2H
J& (Trametes) \EXARZEEJE (Trichoderma) 4 Y.

[0286] 1314, 22 PR EL R 1 - 40 e m] DU IR K AR L S A R i AR HAS & ) S A
&K & ERHE B Bjerkandera adusta) « FHIE R (Ceriporiopsis aneirina) «
Ceriporiopsis caregiea. ¥%& 0 0 i fL (Ceriporiopsis gilvescens) . Ceriporiopsis
pannocinta.Ceriporiopsis rivulosa.Ceriporiopsis subrufa. B (Ceriporiopsis
subvermispora) . Chrysosporium inops. ¥ 1 Jii & 7 . Chrysosporium lucknowense.
Chrysosporium merdarium. FH 48 T B~ Chrysosporium queenslandicum. #5470 75 -
Chrysosporium zonatum. K 15 Y8 <P (Coprinus cinereus) . BEH & B (Coriolus hirsutus)
(ARERN: SRSy TN %7 (TN NPALT SO NEAi SO NP IN S (B (0K S (D N S TN
e S(ONEA 530 S0 VARG TIOR3 = /N SIONNER SO SR ok SO TN ER": SIONIFIE SO V)
2z fR AR R P IR AE R S S B L BB A K R B R R AR 2 RS REf L
22 E E Wm0 FE B B (Phanerochaete chrysosporium) < §f ik B (Phlebia radiata) . i)
FME (Pleurotus eryngii) . AERMTE . K E®EH (Trametes villosa) A A2
(Trametes versicolor) MG IR AR R T AR KRR L IRARE B EREA L.
[0287] B 40 i m] DLIE ik 0 A S AR AR I J i A o A Ay DL 40 B B P A 1K T v
CLA S AN T SR Ak, F T340 ith 2 8 UK 28 & 1 3= 40 e 19 18 & 2 7 7E EP238023
ALy IR (Yelton) 55 A, 1984, 36 [ [ 5K Bl Bt e T 81:1470-1474, BL K ve B $H Jig Ak
(Christensen) 25 A, 1988, =4 / Hi A (Bio/Technology)6:1419-1422 "p iR, H T4
A Bl 70 1 J ol 13 S 5 vE Bz it R (Malardier) % A, 1989, 5 (A 78:147-156. LA &
W096/00787 Hiiid o W RERT LIS FH LU T & SCHR P BT R AR P 4% 4L - DUse 7R (Becker) T 48
%5 (Guarente) , X A/KAR J. N. (Abelson, J. N.) FIZEZEM. 1. (Simon, M. 1. ) ga%h, ¥ RFifL %
50T (Guide to Yeast Genetics and Molecular Biology) , B2% /575 (Methods
in Enzymology) , &5 194 4, 55 182-187 Ui, MLY% R H Rtk A FR 2 =) ;32 4E (Tto) %5 A,
1983, 4l B *# 4% (J. Bacteriol.)153:163 ;LA K& =F46 (Hinnen) 55 A, 1978, 36 [H [H 5k}
Bl Fl 75:1920.

[0288]  F~ET7i%

[0289] AR BHILIE Ko™ AL 1 Yt — BE /K g8 AR (1) 77 125, IR e 7 VEALEE < (o) fEIE & T %
AR IZRIE I FRAT N B FEAR R W —Mrg F 4000 o JF BARIERL (b) [Pz 4

[0290] s AL AN I T VEAEE & T AL A AT Y — B K R A AR I — Pl g e i e 2%
R IR A 4. 9 G, ] DA AR AP Sl R IR AR D OF AR AR VPR R R IA A/ B8R
I3 B A N TR R IR, BAE SE 56 2 8 Tolk R i BEAT /DRI SO A i (L
TSR A RE R e B A R ) SRR, R e AT A 2
(RIRE P, 7 A B Y AN 0 LA AL ER B — PP & 8 R i a2 2 i AT 1. &S I3 IR
T] AT b A Y R 3RAF BT DA R 2 T I AL e (A, 78 56 ] 280 355 5 0 AR o0 i H 3R
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o) SRS o W R AR S WA BN S SRR IR EE T, I A AR T] HR S TR EE A R
TRATRBEA 73U s T2 AT UL 20 i 2 [

[0201] W] DA FH A 0 00 %) 1 4 — WE 7K AR IR AR e 1) 2 b VR A I AR 1 o 3K
SERSIN 72 B FEAE AN PR T 2R e PR BT AR IR ASE FH < I A0 1R T o B JEK A VRV % o 61 )
& ] LU TR e A AR BITE o 23 I, B 2, 7ESE45) 5 rh TR i e .

[0292] W] LA FH AR 4500 0 0 ) 7 VR TS0 4T 4 — /K g A8 k. 440, ] LA i 22 Fof
TR e MAZE TR RS IR T SO AR I, I S8 AR S AR (AN PR T SR B0 I B AR
H WA 35T 28 R BRUTIE o 76— J5 1, [T 1 A5 A BH R AR A 1) 4 R IR o

[0203] W] LAIE ik AR 4k b O A0 16 22 B R ke Ak 4T 4 — WK Ad Bl A2 1R LASR1S A b4l
(178 1, X SR P AL R AR AN R T ik (0an, B A8 B (il 58 R (i L gt KV FH (0
g F A DL RS HERR A ) L FRuk R (B, e T S il i R AR ) SRR (g,
it BRE UTUE ) « SDS-PAGE BRAEHL (& WL, 1, 8 A 44k (Protein Purification) , £ £k
(Janson) Fl#i% (Ryden) %, VCH Hifitet (VCH Publishers) , 414, 1989) .

[0204]  #E—AARTT I, A (AT £T 4 8 7K fft B AR A4, T S P 3R 1A 2 AR PR T A R B )
— P 40 M A AR 2R AR I — Rk

[0205] R PRk o il vt BR 4 L2 54

[0206]  A<J I Jo AU 5 A i W R AR A4 ) — T i P v i ot B — Pl O L5400 R PRI
Pt — 0 A A R I R P A R I 5 A g, Al (BLRE ST g A R B K
2 IR BE DT (R 1 40 L, G 20 3= 40 W e T AR RO BR 1) 22 TR ) 4 ORse i« AR o R T
IR/ SR =) o AE— 2SS, i AR S — P E M LR R 4l e A
/ BN R DL RS IR S R A R AV

[0207]  UNAEIGAE T IIA TR “ RV A 4 b A A I 7 A L AN 22 0 B g AT R Ay [ g A
/ BRAEALI IR o 280K U, AT ARG TR0 e R R, 7RI PR 2 T I A LRV ER
ARG (Bl e R MR ISR ) F H i B0 fe s RS b i, R BRI A . ORI
DAA 55 70 B 2% 1 N 1S 21 1R R A T3 IR R 70 DB I NS0 ML TR, R IRV R 73
(1) FF HAL S FH ok 355 7 2 DL R A A is et 0 L SR B e 4 M (A, 2R 4 ) 2 )5
AEAE A BRI o AE—SUS b, e I A0 5 FH I B 40 MR 9 25 M i L LA S A 3% 0
/ BOGIE 1 BAE A

[0298]  FE— AL, e IR G il S Al L 4 S B 5 — Pl — A LR 4 7 F—Fh e
ZANIRA S ZEAVRA S 2R 1 25 NRIA IR / B, 3 B
“AMBRAS AT 2 6 NECEZ N RIA VLIER R / B AN BARSL s,
R ANIRA Y 2 LR TR NIR R, BUATIREG h (K Wy Rl Bl E Z MR A4 s 3F Hax
B ANIRA S AT IR A CHERIR A FREIR AR LR, SRR IR T i Py Al el s
ZMIRED .

[0200]  7E—T7 1, A EWET — M Z AV, I BAF G — 285 R0 4 i
A/ SRR Fr o — N SETAA Y, A MR PRI A T 2R B IR LSRRI 40 AT/ B4 P
J s AR HEA S e A

[0300] X6 P g A il ot B AH MO L A m] LUE— 32 5 — BB S SR / it A= (A1
WE ) ), AR EARR T LA EE SRR L AL AR | DL S AR A A ) AR

57




CN 103998605 A OB B 54/93 i

[0301] X8 O o v IC ol vt Bt B AL W mT LA — 30 A 2 2 Rl 14, ik B R AL — Fif
s B (o, oM ) B, AL DUT S IAL K AT R R R AT e 1 e A T 4R G
SRV PR KT GHO 1 22 K R A 1 2R B 3% R I A D 2R o0 A B SR i e Ak g B s LA
KM (swollenin) o 3482 PR IC il BR 40 MR 20 & i v] LA &5 1k B i T 4L —
BUE P (9 tan, 208 ) B, A i AR S T2 K AR S R I R AR SR IR IR
Bl BRI, 0, o — FFURE R o — ROREEFRE . 2UIRBE e R G B - - FUNE EFRE. B -
WL B — A B B KAL) B L R K L i 84k SR 4T 4 BK i 4T dE Xl 5 2
BT 17 T FARIAS 7 2 M S A R I T R M R IR T« P ) ] SR B B 1 G T B E R I
SRV AR T DT I H R B AL A SRR S R I A B R R R 2 1
FALEE B O 7 AR OB A TR Ay 2 B I I B SR B
[0302] %40 MR FEI) A VB A AT DA 75 78 I I 26 1 I 45 381 1) & B 3 1K) K 43 40 1)
WY . HAIHE, 240 R IE) A B A 48 & I B 72 25 DL R AE R E 4 . (5,
ORI ) AR B AR IR G4 T E LLAVFER A S e (1, £ 48 R= 1 /
B a2 BT R AR IL ) SRR A MR o AR SRS T, 140 MR AR A
B AL I R 40 B 5 R 25 MM S DL RCR B 22 R B R 4 . E— 28 St
E 40 M 2% SE I A W B AL A ) A7 A B Y0 40 I mT U A s i) 7 VAT 80
i/ BRSE
[0303] 1 bk Py S KT 4 VR B 4 M 45 ) M 2R b — R, (H 2 mT DL B ANV TR
G5 WARBER A0 ML A0 iy i S SR EE A Ay R/ B M AN TR . AR SRS
A LA BR AN 4 7 DR E I R4 59
[0304] A BH FR)Z VI ol ot FH 48 R 2H 4 m] LAIE I W090/ 158611 Y W02010/096673 H it
R Tk A
[0305]  DLREAH T Ak B A A0 I8 34 B S48 o AT DA T Al U N 1 7 V2o A
& AR EFE A AP A 4
[0306] LA
[0307] AU BHIEW M A 5 A BH I — R AR AR AL G . PLdi s, IX S A0 s S X AR
o RVE B SRR AL G W AT 4 K S T S 3G, i, B AR AR 1L 1.
[0308]  IXLEL G AT LAAL S AR A B IR — P AR AR AR O = BB A 43, 9 n— PP R A oy AL
Yo IRACHE, X LCH S AT DAL S 2 P, Wik BN AR — ek 2 (i, ZoRh )
Wi, AL DUT & IR < 4T 4E 2 AT e 3= i A 4T 4 22 0 i S ol ME 1) GHE L 2 ik
NS Y < I T N (A L ] AR AR )| = NS g = I v
GV LA SR B T ARl f (B, 200 ) B, A DU % B4 % oK Ad il
T L) R R  E AL R R B R R, 0, o — RIS o - RTRE AR 20K
B GEREE. B - LR, B - WMETRE. B - AWEEEE . B KAL B R IR i B AL A
Bl 2T E B /K A 2T 4E 8 52 2 BRI A DU  BROBIDRS A 250 B S5 A6 BRI T eI B I R
Bt P D08 50 B N L R R B VKD I AL S I TR U B H R B T AR A I SR AL
Iy A o ALY AE R 2 W A I B 11 0 SR I RO R R I e 75 L I I B
ANERERERE . XL A nT R4 A0 O i g ik il 4%, JF ool UL 2 RS TR &
LR XL G n] DU AU o A T3 iR AT R 2 A o
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[0300]  DLUTRZAH T AR B4 G BRI 38 R SE A o AT DA T AU 0 N 1K) 77 V2R A
& A IR AT AL A i HoAm 4

[0310]  HHi%

[0311] AU BRI I FH TAE AT 4 — 0 o i A A B A A LR i

[0312] AU WG Je T PR AR B AL AT 4E B BL ) T30 207 VRS AR A IR 41 4
TR SRR ARIAFAE TS, MR AL AW AN A Y = AR . AE— 5 T, IR ST VA —
A (RIS T B AR ) B AL IR 2T 4 oM ) o AR ET Al 32 L ) AR AR BB A TR R v M = A mT LA
ARSI SRR 77 (AR eSO I 98 F / B DTk ) SAE A 4= R B,
[0313] AR BHIRI 7= A2 — Bl R e = W () T3 2%, 1R B8 T VA EE < (o) 7EAS K B K 41 4 —
B IK AR B AR R AEAE N, H— MRS AL S AT AT 4 = AR 5 (b) FH—Fhal 2 M (4, 25
Bl R ED R IBEREAL LT dE =M L, LU A R 1) 37 H. (o) MR [z i
ag//B

[0314] AR UL SR — R YERm MR 70, IR e T 6 — Rl A (i,
) REMAED KRAZA A RZMRE, JEPAEAC R I AT 4 B K B A AR A7 A2 N F—
PGSV ZET Qe m M B . A6 —T7 1, RIFZET Q=M B A — PR ). 125
—J7 [, XL T AR I R (RIS R T

[0315] AR BT A AT LA TR 24T e 2b BLBEAL RCRT A B , O FLR X 8] R i il
A VT 220 R R R0, 9 AR IR ST R0/ BYCF 5 AR 2 i (9 B 288 VIS L Il 25
HREE ) o BUZETYEZMORL ™ A Py B R ) L B K sk B KA OBk ) L B
KR o

[0316]  HRHE A W (2T 4E 2 AR N T n] DUSE AU JILE) 77 VR 58 . h4h, Ak
W PR 77 ¥ T DAASE AR 0 B8 SRR AR A W A AR AT 8 L A ) JBn L R & ok S i

[0317]  Zp FFEREIN IRIKAE ORiL ) FIRBFELFSIHAIR T -3 FF A AUR I (SHF) | [N R
TN E (SSF) < [R]IREAL AL W (SSCF) 2% & /K A A & % (HHF) 43 7K fif AL i i
(SHCF) A=A (R 7K i F 3L e i (HHCF) , DL A A A4k (DMC) , A I 1B FR A & I A
Yhn T (CBP) o SHF A FH 5t i) Ak R AP B DL e 41 4 ARt A AA b mT Ml , 491 2,
EIRE AT AE RE DUl B AR, IF HAR G X Sem] R el A I O BE . {E SSE P, A 45
AL IR Bl K AR A P SRR 2 5 A2 — AP BR e (SER Bz fr » 6. P. (Philippidis, G.
P.), 1996, 4 = A4 Hi R (Cellulose bioconversion technology) , ZE4) 2 BETFH -
A= FIA) A (Handbook on Bioethanol :Production and Utilization) , P& «C. E (Wyman, C.
E.) 4%, Z2%) — b BIVH A i R BE ] (Taylor&Francis) , #E % Wi X (Washington, DC),
179-212)) . SSCF ¥ K& 2 B i 19 3 & B (A B « J. (Sheehan, J.) Hl A K /K « M.
(Himmel, M. ), 1999, 8. B & 5 P45 - 36 [F BRI S A ST R AL LT v 1 0 e s 00
(Enzymes, energy and the environment:A strategic perspective on the U. S. Department
of Energy’ s research and development activities for bioethanol), 4 ¥ 5 K i J&
(Biotechnol. Prog.)15:817-827) . HHF ¥ K — A KK 3R, 3 B 5 408 e — A A
BEACAUK AR IR, 1K L850 BRAT LR [R]— SN s P EAT o HHF 17 A 8 2 3R] LAAEAS [R] iR
NEEAT, BI R AR AL, 155 AR R I PR RE 8 T 52 ) SIS R EAT SSF. DMC Rf A il =1
R OB A KRR SRR ) HEAE— DA (1, Ay ) B3R, JErh AR A 4
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W FHR 7™ A2 B T4 21 4 2R B S A R mT i I £ I8t O ELKE ] R I e A R 4 74 (4K
e L R (Lynd, L. R.) vF5 Bk « P. J. (Weimer, P. J.), JEPE/K « W H. (van Zyl, W. H.) . LA %
FMReEidr « 1. S. (Pretorius, 1. S.),2002, A4 2 AR 5l S 2EWHEAR Microbial
cellulose utilization:Fundamentals and biotechnology), # 4= 4 4 + 4 ¥ % 45 iR
(Microbiol.Mol.Biol. Reviews)66:506-577) o fF A BRAR IS , AU 0 A0 AL 46 Ak
L E KR CBEAL ) R B S BT v, W DU T S AR & B IR 732

[0318] 5 FH i 2% ] DAL AE AL o3 A0 HF: S BV 2% | 2 bt S N 245  FLAT 88 B 1 3 S e
FER VA R/ BOE S A A R Ay (PR . B RISE I . M3 2 (Fernanda
de Castilhos Corazza). #b $7 4k B8 . £ H W . 8 . S ffi B (FlavioFaria de Moraes) .
HEER . W . H 9 Gisella Maria Zanin) PL IR . &R FE /R (Ivo Neitzel),
2003, JH T 21 4 —BE K i i HERL 3 t Se B 2% AR A6 45 ) (Optimal control in fed—batch
reactor for the cellobiose hydrolysis), BHE22#R ( HRBFERR ) (Acta Scientiarum.
Technology) 25:33-38 ; i i £F K « A. V. (Gusakov, A. V.) FI¥EEEFPH « A. P. (Sinitsyn, A.
P.), 1985, £1 4t Z (R B K #5007 1. 0l O 45 I TR E07 B8 (Kinetics of the
enzymatic hydrolysis of cellulose:1.A mathematical model for a batch reactor
process) , i 5 W AW £ R (Enz. Microb. Technol. ) 7:346-352) ; FE 8 fx v 2% (& » S.
K. (Ryu, S. K.) Fiiz= « J.M. (Lee, J. M. ), 1983, JH it {8 F AR A M) S0 N 23 BEAT 16 R 37 4T 4 %
KM E4L (Bioconversion of waste cellulose by using an attrition bioreactor), 4
WA G4 THE (Biotechnol. Bioeng. ) 25:53-65) ;8 BA HH ML 5 | 42 HO SR 3 HF: (14
R CHBERRR « AV EPREPE « AP VIR 55 « 1. Y. (Davydkin, 1. Y. ) VB /R 5 » V.
Y. EZ BT «0. V. (Protas, 0.V. ), 1996, {80 H H A7 H HLRE S 5 RS IRy s 0 404 R B B s N
PR 4T 4E 2 K fi# (Enhancement of enzymatic cellulose hydrolysis using a novel type
of bioreactor with intensive stirring induced by electromagnetic field) , N FH 441k
254 AR (Appl. Biochem. Biotechnol. )56: 141-153) o &M [ B 25 KR40 55 . ] T
TKIERT /) SR PR RAL IR SOV 28 FHZ (upflow blanket) SV 2% [E 8 4 S N 25« PR HF
HATLEY i 485 o

[0319]  FUALFE. 75 A W 77k i S B rh, mT DA HH A0 3 L %0 1) A £ P4k 25 7 vk
M ONAE ) 40 i B R 4T AE = M R4 4 (B4l dr (Chandra) 5N, 2007, G TIAL 38 - K i 4F
Y Z G BB KR CEE?  (Substrate pretreatment:The key to effective enzymatic
hydrolysis of lignocellulosics ? ), ML= T / EWME AR (Adv. Biochem.
Engin. /Biotechnol.)108:67-93 ;55 [ (Galbe) /MK (Zacchi),2007, Fl T E& w2
gt A P IR R 4T 4k & M B TiAL B (Pretreatment of lignocellulosic materials for
efficient bioethanol production), =ML 2= LRE / AEWH R UEE 108:41-65 ; F i
i fli (Hendriks) F1ZE% (Zeeman) , 2009, F LAME 98 A 5T 1 4k 2 A= 4 50 1607 A0 12k 1 Tt sk 2
(Pretreatments to enhance the digestibility of lignocellulosic biomass) , 4% 5
FiAR (Bioresource Technol.)100:10-18 ;3584 (Mosier) Z& A, 2005, i T AL 4 2440
JR I TIAL B (G B 5t B R HIEFE (Features of promising technologies for pretreatment
of lignocellulosic biomass), 4= 4 %t J5 £ KR 96:673-686 ; ¥ A& /K 4. f (Taherzadeh)
MR BOK (Karimi) , 2008, THAL PR 5121 4E 32 2K 5240 LA UG SR VAR SR A2 4538
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(Pretreatment of lignocellulosic wastes to improve ethanol and biogas production:A
review) , 7 T Bl E Frdi & (Int. J. of Mol. Sci.)9:1621-1651 ;4% (Yang) FHR &=, 2008,
AL B R A 41 4E 22 £ T 1) 8 (Pretreatment: the key to unlocking low—cost
cellulosic ethanol), ¥ ¥R Bl £ 9 7= & 5 4 W) K5 ¥ (Biofuels Bioproducts and
Biorefining—Biofpr.)2:26-40) .

[0320]  £1 4 Z A4 K R] DALE P4 PR 2 i A FH AR 45008 rp O 50 8 75 VR R AT 0L B2 sk /]S 975 4
TR N SRR R/ B

[0321]  HHEPUAL IR CFE(HAR T 2873 AR BE (AR AR BIARLE ) AR R TAR 38 | HiuK
AL PR G FAL B A K FUAL BRI AL R AR L 2T YRR NE A AL R PIAL B L DL A A9
FUALTE . 3 AR TIAL BRADAE 202 08 B S | L2 AL B B I F CO, B Il 7 H0 S4B
PEWBAR DU K v FRETTAL

[0322] W] RALEZK AR / BRI HUA 2T 4E 2= MORHEEAT PUAR BE o FIAL FRAR I A 7K A2 AT 2E
1T o PIEAHE, TRAL AT DL 55 K [RTINEBEAT DURETEORT R TR, G0 A 5 0 VAR AL/ T 4
THE AERZHUHOCT, TIALFE D BRAS 5 5 [ A ) DRI R S R R LE VR AL ( RIME AL
) o

[0323]  ZEVXTRALER . EZT AT A, INANET 4 2 M B LU SR AR A 41 MO BE a4, B0 6 A
R VPE YR DU AT iR, DR n] A AT 4R R A AR Oy, a0, R ETYE R . [T 4E R
KR 1 BT i S N 24t A v N 2R DRI R 0 22 P 5 IR FE R R g, 9 HAE H A AR
R AT BRI S VN TR) o ZVIIAC B LEAE 140°C 22 250°C, fil i 160°C £ 200°C B 170°C 2
190°C R HEAT , A e A B 3 B R T AL A AL IS I o 2KV TIUAL B 0 e B I ) 0 2
142 60 7357, B an 1 42 30 7381 22 20 7353 22 12 730 8h i 4 & 10 708h, b s s B it
() E e T30 P S LR AR 2 A R RS 0 o 80T B A0 PR X 48 vy ) ] A I 28 &, S AEA
137 4 M RIE TAL 22 b 72 T (A W . 28V AR BEER 5 TOAL 3 /5 A R IR AR
JECRHAL G, IX A TR A 2 VBRI, BV, TR A AR 22 DR Hs A it 9, A Ik AR 165 I e A 1
FHER (LK (Duff) FIERE Murray) , 1996, 4% W H A 855: 1-33 s s 1A/ MK, 2002,
AR 5 AW R (Appl. Microbiol. Biotechnol.)59:618-628 ;3¢ [H & F) i 5
20020164730) o FEZVTIALBEIERE T, S £T Y 58 SWLAARAR , IF HLITAS3 2RI ER B HEAL 2T
YEZ AR KR R SRS o AR PRIRRE A BB TR .

[0324]  ALZPFALEE ARTE AT RARREAC AT HE 3R P ETYE R N/ BUR TR
A/ BRI = PIAL B o SR FIAL B P] DA 5 S 4T HE RGN e TR AT e R &S
FRAY 27 FUAL BE 7 VR R S 4G = (2 ) AR TRAL B A AR PAL B R 484 2 4T 4 / Vo VR I
YE (AFEX) .22 08 (APR) B T PRI DL R A AL I PR B

[0325] 20 £ 2 VA TIAL B2 BT 0 AL, 40 H,S0, 81 SO, ( LAY 4l 0. 396 %2 5% w/w) ,
T A AT B TR) R B 3 n 1= i e O HL ek K i ( 290 s 2 4 (Ballesteros) %5 A,
2006, N HAED A 5 YR 129-132:496-508 5 FL/R AN (Varga) 55 A, 2004, N HAY 4k
FHAEMRR 113-116:509-523 ;5= #i I8 (Sassner) 25 A, 2006, § S5 2E W Hi A (Enzyme
Microb. Technol.)39:756-762) . {EM 2 FIAL F A1, B £F 4 36 BH SRR ( M2 3k H,S0,)
HMIZKIR A LU BCRRE, 38 2770 m i 22 Py v B2 R, JF HLAE 45 BE I IR) i I A2 22 KU
A LAV 22 B B 2 e U SR R AT s 12 T00AL 5L, 451) 2, 7% 28 0 IS I 4 0 B I 4 e 4 1
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WA IR s N A (I8 R FNER BE, 1996, DL | 32, 45 7K (Schell) %5 A, 2004, =4 %t J i R
91:179-188 ;4% (Lee) %N, 1999, Wb 2% THE S AEVH AR E 65:93-115) o

[0326] i w] LA FHAEIE 4 1 JLAD AL EE J5 v IXSefl ME AL A RS HAN R T (&5
A A K REAZIBUE (APR) (LU AT YE / A URIRYE (AFEX) o

[0327]  FHAEALHS B A AL A, 48 85°C & 150°C KR BE N 3E4T 47 K P AL 38, 3 H.{5 B3 i
[ 2 M1 /NB B LR CHF 2 55 N, 2005, 254 %5 Y5 R 96:1959-1966 5 5E #4455 A, 2005,
AW % P B R 96:673-686) . W02006,/110891 . W02006/110899. W02006,/110900, LL %
W02006/110901 3% & 148 FH 2 1 AL 2 75 vk

[0328] Vi 48 AL & — B A A BE, Gt Y b 7R N A e ) (il AR AR B R
S0) I OL T AR 180 °C %2 200 'C F #F 4 5-15 43 PP BE 4T (i % Ry (Schmidt) A1
#% (Thomsen) , 1998, 4= ¥ % J§ 7 R 64:139-151 ; 11 &' P (Palonen) 2 A, 2004, B 4
WAL 5 AW E AR 117117 FL/R 25 A, 2004, W HE AR 5 £ T (Biotechnol.
Bioeng.)88:567-574 ; & T (Martin) Z& A,2006, b2+ K 54 ¥ A& (J. Chem.
Technol. Biotechnol.)81:1669-1677) » FIANHALIELL 1% 42 40 % T4, 401 2% 42 30 %
TH R 5% £ 20 % T W) FEAT , 35 H2% T8 a7 I n 5k B2 4k Sk 18 b 412G pHo

[0320]  BEFRAERIEIE RAALTZURIENAE ) MR e AL B 7 e T S he
AR TR RTIR 30 % T . FEVRIRNE T, 7E AL B AR A, 78— AT BN R 2 e 5 INE AL
il AR INAR 2 R R 2 AR #E (W02006/032282) o

[0330]  ZEFYEIRIE (AFEX) ¥ B AE 40 90°C 22 150°C (1) S B A0 17 22 20bar 1R T,
MRS B 4E =Mk 5 2 10 208, Horp 9 i & 0] LLEE 60% (KEhrih 5
(Gollapalli) % A, 2002, W AWML 22 5 4R 98:23-35 ;1R A FLFF (Chundawat) %5
N5 2007, AR 54 T Biotechnol. Bioeng. )96:219-231 ;] B4 (Alizadeh)
SN 2005, N DAL S5 AEIEIAR 121:1133-1141 85 B (Teymouri) 55N, 2005, 424
PEIRFA 96:2014-2018) o {E AFEX FALHE IS FEH, 47 4 22 R 41 Yk R AR FRARXT 5238 . AR
R - KNSV E GRS

[0331] A3 MLy 7] 10 Ak B 3d 3k A 5 7K S (40 % —60 % L ) 7E 160°C —200°C T &
H 30 &2 60 3 B AT 4E B MBI AR T Z (i (Pan) %6 A, 2005, LW HE AR 549 T4
90:473-481 ;3%&% N, 2006, WA 5 AW TRE94:851-861 ; i+t (Kurabi) %5 A, 2005,
N AR S AR 121:219-230) o W0 FE I INERERIE AT EA HLE I T 4
SN ISR S8 IV N jit-p il N1

[0332] S A [ PILAL B 7 5 ) LAt SE A Hh & R BN 2003, N AL 2 S5 A ER, O
105-108 45, 2 69-85 T AIBLHEE A, 2005, A4 PR H AR 96:673-686. LL & 3 [H /a FF H i
2002/0164730 ik,

[0333]  7E—J7 [, A 2 TAL B AR A A PR AL B, 3 HL S8 L 4R A A i Ak 3 1 ik
1To BRI AR, (E A m] LUAE A AL ER, W1 1R AT 45 IR « A IR W 1% V5 A R BR TR L &
WEEHIRA Y. $9RACTEIEE 1 25,600 1 2 4801 2 2.5 1 pHEHE P AT, 15
—J7 1, FRIR EEAEDLIE N 0. 0. 1wt % & 10wt % B2, 7 &0 0. 05wt % &= bwt % BREL 0. 1wt % &
2wt W IR ITE I T o AR 5 4T 4 =M R Bk, JF HARFEAEARIE 140°C & 200°C, 141 165°C
2 190°CYE I LR T, FFEEA 1 22 60 43P [ P I 31

62



CN 103998605 A OB B 59,/93 i

[0334] 755710, AL BRAE 5 /K BB AT o AEP0IL T 1, 7 AL B I FE v £T 4E AR
DIRIELE 10wt % 42 80wt % Z 7], B 41 20wt % 4% 70wt % 5L 30wt % 4% 60wt %, 41K 40wt %
(R ATAE o THAL R KT 4l 2 PRE AT DAASYE SR BATE ARSI, O 0 IR 7 v 0Eds» 1 o, A K
BEVE o

[0335]  ALAK AL B B BEIAL BE < AT “ UM PIAL 3 7 BR Py 2R AL 22 @ 4R (i gk MOk K
N ATATT TOAR B o 51 4, SR PO A B AT DA R SR S 0 (R it B e B (g0 dan, B VR
BB BIREE )

[0336]  ZF4E AR AT LI ( MLkt ) H AL PALEE . AUMEA BE TAL B AT DL
AT AHSS & 280070/ 27 UBE KA (hydrothermolysis) FRZBLSSBRALFE &k = e ik
HLVERSS (Bnopcsasy ) B A S, B J7 I, MR RIRERIE S 100 24 400psi, 4
W2y 150 2245 250psi eI EJ7. 765 —J7 1, ml BT TEZ) 100°C 2245 300°C, i 414y
140°C 2245 200°C i [ T RE . 75— MRIET7 10, HUAMRERY) BE FUAL 387 73 ik 7 A FH 2%
VUK Al 2% ZR 58, ) i AR 22 7)) (Sunds Defibrator AB) , Fij#it (Sweden) 7] 3k43 i) Sunds 7K
fi###% (Sunds Hydrolyzer) SRUFAT, i Z G Fl an EJr s SR a A isiR . X L8 B i 4 2
AR A7 PUAL P AT DURR 95 75 S 34T R i 1R AT

[0337]  [Klth, 75— RIE T 00, AF LT 4E B B2 W3 (HIAR) Bk 27 AL 2 | sl AT T
WA, UMREA e P er 4 A/ BUORTTER I & A/ BUBE

[0338] LA TRALBE  ARTE “ AV AL e e 4T di = P g = M/ BURRE MM
YRR M B B/ BORE TS R A AL B A2 ) PR B R W] DL B N H s i
ARER R/ Bl (20, B0, & « T.-A. (Hsu, T. -A. ), 1996, A= 4 J5 1) 1 4db 3
(Pretreatment of biomass), A4 L WEF 0« 7= MAH, M8« C.E. ¥, =¥ - b
BH VG 7 A A, AR R X, 179-212 5 =i 45 (Ghosh) FE#% (Singh), 1993, FH T- 4T 4
FEW RN / AL B 2 5 AP b P (Physicochemical and biological
treatments for enzymatic/microbial conversion of cellulosic biomass), N HHAEY
2 3F & (Adv. Appl. Microbiol. )39:295-333 ;3 70 K % « J.D. McMillan, J.D.), 1994, ¥
MFRR TRET 4 Z2EW TR 48R (Pretreating lignocellulosic biomass:a review), H T
PRELA P I 2EY) TR B4 (Enzymatic Conversion of Biomass for Fuels Production),
ABIR oM E UL« J.0. LA B 3548 « R.P. (Overend, R P.) guds, £ E L2222 20118
2> 2241 566 (ACS Symposium Seriesb66) , 3 [E L% <> (American Chemical Society), #
FEATRRX, 258 15 % ;57 » C. S. (Gong, C. S.) . o N. J. (Cao,N. J.) At J. (Du, J.) L%
W G T. (Tsao, G. T. ), 1999, o] A= %R L~ 4B (Ethanol production from renewable
resources) , ‘EWWAE TR / A EAR B RE, SR o T, Jad, TS RA% H crE 2 [ i
R MM (Berlin Heidelberg, Germany) ,65:207-241) ; B8 /R #& (Olsson) FIHS Bl — 15 4%
15 /K (Hahn-Hagerdal) , 1996, H T S BE A 7= ()R 4T 4k R K SR ) K 8% (Fermentation
of lignocellulosic hydrolysates for ethanol production), F 5 ik 4= ¥ ¥ A (Enz.
Microb. Tech. ) 18:312-331 ; DL A FL ¥ #5 (Vallander) A% H 7@ #& (Eriksson), 1990, H
KR IRET 4 2 M B AE P 48 35 R IR (Production of ethanol from lignocellulosic
materials:State of the art) , ZEYMb 2= TR / AW H AR KR 42:63-95) o

[0330]  BEAV. EOKAADZER CIERRAFEAL ) .0 (BInTAL IR ) 274 =M BLK R, LUK
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ET U0 3 R0 A1 2 32 0 B TT R IR S TR 2500 L T A R AR Rl B L BT R AR L H R R
FFURE A/ BRI SR o KA FR IS 2 S ) AR A R W R 2T A BE 7K I A4 BRI A AE T T
fRHEAT o IXLELH S ) T LAR] IS s 1 s o

[0340] [l /K AAAR 1B AR IE & 1K) B /K BREE P A0 AT L ARSI AR N 52 25 5 1 o I 4% A T sk
AT o AE—TJ7 I, AKFRAEIE G T — R 2 Mg G M, R T 12— el 22 ik v 55 £ 1R 45
AT o KA UAE bR o il R B0 SRR AT, FE Aol £ 4 R Rl 22 4
PR K AR

[0341]  BEALIEH E2 3800 pH R E LLRTR G & F FEESUHE 8 I N 38 SR Tt b b AT . 18
A AR RIS TR) IR RE LA pH 45 (AT L ARSI AR 2 R Gy i e o 94, BB AT DARFS:
Ik 200 /B, {2 SUB AT ARIE LY 12 240 120 /NI, 104 16 24 72 /N ERZ) 24 2
29 48 /NI o IRFETEIRIEL) 25°C R 2 80°C, Hl U2y 30°C 22 65°C .4 40°C R4 60°C.HLY
50CH 55 CHTEH . pHAEIEL 3 24 9, ey 3.5 R T 44 246,804 5.0 &
Y15, 5 Y. THREA S BERLEL 5wt % £49 50wt %, Hl 149 10wt % £ 2 40wt % B4
20wt % 24 30wt % KV .

[0342]  IXLEEGZH AW DAL Bl FH T B AR 4T g =M R AT R o

[0343]  FE—T7 I, LA EYEE S — PSS E A AR MM (Fa, Ze)
HAB ZHH LT SR AT YER1 M AT YR o RS i 2 Ak R 4T 4R =0 L R
B S SRR 2R R TR R SR I A SR L DA R R SR . fES— T
[, LT YE R BRI 2k B N AR — Rk 2 A (B, Zkh ) B, 24 AR S 4Lk A
NG AT KRR UL R B - AIRE R . AR T 2R R E Sk E R
M —Fhel Bl (040, 2Rt ) B, 24 UL N S IUZH R - ST H 25 200 BRI £ e AR SR 0%
P8 ] 7 A1 20 T8 IO 7 ke B 7 il 7 S TR TN IS ) R IR PR I ~F LW 1 e R
TG TR P TR R I H R SR PRI H SR BE 1 AR SROBE I DL S AR T I

[0344] {55 —J7 1, ABGA SIS —Fhel 2 M (1, $okh ) 4R 0. /25— J7
[, A AP RS Bt — DG R R (B0, Fokh) A YRR R 75 5 — U7 1,
A AW AS P 2R (B0, J0Rh ) 4R R —Fh a2 Rl (B, Zokh ) 4F
Ye 22 ol . (85— 710, ABEZL B W) A5 1k B AT 4R 2 7 iR AN - 4T 4k 32 o i B (R AL —
PR P (9, 200 ) B o 765 — 7T N G a & —Fh iy U1 a SR ME NG . 755 — 71,
GGG — P Y BROK RN . 78 5 —J7 I, AR GRS B - wIM TR &
T J7 I, S EMAE —M RA TR g s Y 2 IR 725 —J7 i, A S )
05— PN D) SRR R R — P B AT e = o b s TR 2 K. A8 5 —J7 1 B S
A5 — P AT Y KRR — i B 4T e 35 o R oS e 2 K. 855 —J7 I, B4 &
WAE—Fr B - K RS — M R LT R RIS 2 K. B0 —T7 I, B4 A
WAL —Ff o U0 e SR AN — R AT 4 —BEOK A . AR D — I, A S YA s — A Y
HIRPERG—Fh B - WM. RS — 7, LM A A YRS — P A Y R KRR —
B - HIPE R, 755 —J7 I, IR A SRS — DA SR BE B — b AT 4E B OK Ad i L LA
Jo—Fp B LT dE 32 o g s YER 2 IR o 76 55— J7 1, BB AL -G W A8 — D) R BRIl
— i B - HREEEE LR B B AT LT YE R R S M 2 K. AR5 — T L iz A S
B PP AU KRR R B - TRE TG LR — A B AR Y R o iR R 2 k. 1B
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5 T, B SRS — P U SRR — PR AR 4 R K AR L — P B - AR
Wo A5 — D771, B G AE — M U ZERE G — FP 4T 4E Kl . —Fh B -
PP DL S — Bl HAT 41 4 32 0 i o s R ) 2 1K

[0345]  7E 57— U7 [, A GV ES — M OB H B SRR/ . 755 — 77 1, B4 596
P CBEARRERERERG . AE 5 — 7T, A AW AS — PR H A RS (B, o -L- [
PAASRBERG ) o 75 55— 7 1, A BEA SPE & — FhBT R AR R g (040, o —L— Bl hzqpme
WRIBE P ) o AR DT R A MRS R RGN . 75— Uy A SR
— PRI BEER RS . 7E 5 — T I B A AR S M FURE RS (B, o - R FURE TR
/B B - RILBETTEE ) o 725 — U7 [, B YA — P BB IRBE TP (040, o« -D- 7
PEREER RS T8 ) o 85— J7 I, BG4 S & — PR R Be g . 7250 — 7, LA A
MAE—FHERER. £5%—J7m, ZEAEMas—MH ST (Fla, B- e
) o 1ES—J7 10, BG4 WG — FORERENE . £ ML 77 1, 2 AR SR g2 —
K 10 REERERE . 80— MEIETT I, AR R & — P Kk 1L RSP, 55— J71M,
A AW ES —FORRERE (Han, B - KRBEHEE) .

[0346] £ —J7 [, LRGSR —MlslE. 25— 7, A SWa S — MR E
Fo En— 7, ZMAGWMES —FEN. /£5— 7, ZMASYas —MARE I E
Bo 7ML TT [, &R R S AR — P S AL . 78— MR T I, R R
RO — MR LR T A . A5 D — MR T T, AR BT R A — A 0,0, AR
Bo 65— J7 1, ZRAEMES P RERM. €50 m, ZE4AamaE & —Midsk
VIl o 1557, ZBA WS — R E Al . 76— 7, ZEAEWa S — Mk E
=P

[0347]  FEA KRB J5 i, n] CATERE A0 B8 A0 R A 9%  BROA I Tl A [A) S i —Fh ek %2
Tl o

[0348]  XBELL-GW—FhERZ A (B, 206 ) A5 mT UOREF ARG A EA & E B
AEREH SEHAEANAS. B, —FsE (B, 2ok ) 4507 Lo VeSS 340 i L
HARIKZIBAEW— M2 (i, 2ok ) HALA > AR RN E E . %4l
EH—PrEk Z b (1, Zokh ) 55 7] AR B4 53 7 4, SR A WX e B 21 43 41 5 LT R
G A . LS LU 2 A5 S A HI S AL & AT AL .

[0349]  7EAS B (1) 77 V2 A FH T m] DAAL 38 & 450 A B4 1 2, B an g, R v i
il it B AR L2 -S4 5 BRAN 15 40 LR 16 400 P 2R AR 1 Al A B A P i ) 5  BRAE Ay i 4
Bl 1) R 1)1 T 40 o B2 50T DL Tk BURORE L Tk 28 (RO VR A AV 4 BXER
EZ R R . KRS R ] DURYE s i T2, B WiB el 3 InFs e ) (At o s ok
Jy— M2 o/ SEFLIR B — ML ) SREATARREAL .

[0350] P AITET 4 — il /K fift I A2 AR V) e A B B T LR 3R, AR AR T 41 4R 52 40 i
B/ B ET AR R R REAL Sy KR B W) T 4e =M BL A 4 =PRI S ET 4 =AM R —
Rl 2 P aAL BE R VI TR] S pHL DU T B & R Ak (a0 an, H T RN AT B AL R
PRI EEEE ) o

[0351]  7E—J7 [, £T 4E 2= 73 i Bl e 1 4 32 70 e o) 4T 4 =M B RE 2 20 0.5 24
50mg, 40, 47 0.5 24 40mg. £ 0. 5 & 4 25mg. £ 0. 75 Z 4] 20mg. 2 0. 75 Z 4] 15mg. 4
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0.5 £4) 10mg B4 2.5 £ 10mg/g T4 EZ M E .

[0352] £ 55— [, £T4E Ml KM B AR AR XS 4T 4l A BHR A AR /240 0. 01 244 50. Omg,
BT, 25 0. 01 45 40mg £ 0. 01 24 30mg £ 0. 01 £ 4 20mg. %) 0. 01 £4 10mg. % 0. 01
22 5mg. £ 0.025 22 1. 5mg. 24 0. 05 22y 1. 25mg. 29 0. 075 £ 4 1. 25mg . 4) 0. 1 £ 4
1. 25mg £ 0. 15 £ 1. 25mg 8R4 0. 25 £ 4 1. Omg/g £F 4 H= M EL .

[0353] 75— Uy I, 1 4 — BEIK ARS8 A0 4T 4 22 40 AR B B 41 4 32 20 R 1) 0 A
£70.005 24y 1. 0g, Hl1, 27 0.01 £ 1. 0g. 29 0. 15 ££50. 7584 0. 15 ££70. 5. 41 0. 1
24 0.5g.245 0. 1 224 0. 25g 502 0. 05 B4 0. 2g/g £ 4 5250 R ol 2 £ 4t 2200 filt i
[0354]  HAG 414 3R 7 W 1k BT 41 4 22 40 A v T 1) 22 9K, DL RO FH T 41 4 26 L)
B A Ry LAt B 1 0T/ 22 K, 00 B AT 4 22 o R BG oS R IR GHB L 22 IR (7 F 3L Rl “ A
ABFEERIZ ) v DAE B 8GR B TS A BRI, RS AN B Ew B RE R B LB
YRR . ARTE AR FEHE R TR ZM ] B8 O E M W R R AT R A E A
P, Frh E A AR RN T 18 AR R IR B MIR IR, BB A BRI 2 IR R ),
wn, HA =A@ A (i, 204 ) SO AR/ skBUR & 25 1R , B E 2 7= A [ A R AR
QIR P AN AR/ B B, BE I AU N RAZ IR O 7 V5 AL B . AR I
B SCA R R AR, /MR B & P as B4 (Wl i e s AR sl ) AR AR
[0355]  HLAT o ME I 22 Bk AT DU 40 B 22 ko 1902, 1% 22 BRORT DS 3 22 B BH M40 18 22 ik, 2
LA W M ) 2F AR TR B EK B RE T B A R R LR AT R FLIR R R R 2
TRAT B AR 4T 4 Z B (Caldicellulosiruptor) AR H (Acidothermus) « £ il P A2 B
(Thermobifidia) « BROKVE 27 AT B 22 K 5 B4 == EGBH PR 4l 1 22 IR, 4n HL AT v 1k 1R i A
BB MR VDT T EG B 2 R B B o1 SR B AR A B VR A BT R R T BRODR R A
Z Ko

[0356] 75— [fl, 1% 25 PR AT IV P VT8 2 ST 17 A8 i o 2 1T B L 2 20 AT BT
MR ZEANT B« 50 57 EQ F R BR1 458 &5 28 FRUAT B IRl 2 AR 1T e 2R PR 11 1R 2% 2R LT
BRI A 2R B KRBT B L /S 28 FURT B L 6 AT U 2 P AT G 5 2 R R Bl
= AR 2 K.

[0357]  7E 57— 5 THI, %% K2 HA B M 0400 25 2K B L IR IR REBR 1 1L 5 BBk I\ Bl
FEER B S A 2 1K

[0358]  7E 7 — 75 THI, %% K2 HA WS M AN 7= €0 Bl 25 v 0 4 B 25 1 R 06 B 5 0
PRER A N S i T A

[0359]  HLAG Ml v 1k 1) 22 IR W] LA LR 22 IR, I L B AR 206 A — e EL A Il vl 2 1T T8 B
ZK, i 2 e BEE | v & YR BEE L ER R BRIE T BE R B  RTE R BEE (BB KRR BB £
JHR s B D0 b — i LA S TR 22 R B 2 UK, s T A A < e L BEAS SRR L it
8 IR B . Botryospaeria. M 1 B BV 5L R &0 T BB L 2 A 8 L BE TR
B AR AL AR BERE G REE SR AR R R LR L
B BRIEE . AERE S ERE R E R R R R DI ER AL R R
Melanocarpus. Z L & BHEE R LFE N EWHRE i E USSR FERE.
PR E R E W E - Poitrasia BB JE | Pseudotrichonympha. # B2 0 & 2448 B
B AT E R R A TR E RARER S ERE ARER K EHEWE. M
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)& /R g e  BOR A B E 2 K.

[0360] {577 [, 1% 2 JR A2 H A WS MR S /R B IR BF BE AL % BF S 7 I B
S IREE R T ML BE BN TR RE L IR

[0361] 75 55— J5 I, 1% 20 KA F A7 B0 14 1 A 21 A s T £ 25 L ol 7 ot 5 L e e ot 25 L 08
i L S L H A g A B A TRl R OK M 2 LW A BT 4 7 1AL Chrysosporium
lucknowense #4174 il 1 B . Chrysosporium merdarium. Chrysosporium inops. fH 4 #1
T-1 .+ Chrysosporium queenslandicum. Chrysosporium zonatum. # f4R B 2 S B
L% SIONNDAL: ST Al ST IR STOREZTOR STONE Ve N STORENS SITNEA 53 STV AN
RS N SISk SO s (0 S (O ki) S (Ol B S TORE (VR A (0 S0 Ja = S0
IR G oL o S B O A AR B A . AR O R K TR R L R A B 22 A R A
HWIREFERE TR TEEHE. KM FHE . Thielavia achromatica. Thielavia albomyces.
Thielavia albopilosa.JE YR H5EE . Thielavia fimeti./NEKR I TE. INERBTTE.
Thielaviaperuviana. & f R 725 . ER 724 . Thielavia subthermophila. 4Ry
TR IR RN EE R T RS KBRS L IOOR & 2 (0 R il KB AL (Trichophaea
saccata) Z k.

[0362] &R DAASE HIH A BE M 1 22 IR B AR S A i sl a1 5t AL R SRAR A4

[0363]  EgZH E&WH)—Freli2 i (fan, Hodh ) 4100 m] LU 441 7), R, 1 se P g b i%
2173 1) DNA 221 3 HLR i F 2 DNA P2 A 4 i 0 HLAERs b =4 (S0, B,
WO91/17243 MIW091/17244) o iZfa EVLIERAIE £ (BEXT 1 R UGESNE ) » (HiztE
FAEFELE AT T AT DU RIS E 32 (B T8 Eok il R AR ) o AR LTYER it e
AT DATE e I I P Al A SR B 1 R %

[0364]  7E— 7 IHl, i%—FrEkZ f () G, kb ) 21 4E 2 70 i 1l 60 25 7 b 2T 4 22 40 ik 156 )
T o 3 FH A B R s MU 2T 44 3 0 e Bt o R P S A8 - (il ) CELLIC® CTec (W 4ESS
A/S 7)) CELLIC® CTec2 (4% A/S A7) ) « CELLIC® CTec3 (W 4EE A/S 7] ) |
CELLUCLAST™ (VE4EA5 A/S /3 7)) JNOVOZYM™188 (15445 A/S /37 ) \CELLUZYME™ (i 4E15 A/S
I3 ) JCEREFLO™ (54 (5 A/S 3 7)) + LB ULTRAFLO™ (i 4E {5 A/S 74 7)) JACCELERASE™ ( 7%
B B} B Fr 2 7 (Genencor Int.)). LAMINEX™( 7% RE Bl [ Fx ) . SPEZYME™CP ( 2% BE &}
5 )+ FILTRASE® NL( # #r = (DSM)) ; METHAPLUS® S/L100( % 7 %2 ).
ROHAMENT™7069W ( %' 4 i 43 45 R 2% 7] ( R6hm GmbH ) ) . FIBREZYME® LDI (Dyadic
Er AR 27 (DyadicInternational, Inc.)) . FIBREZYME® LBR (Dyadic FErARA
A ) &8 VISCOSTAR® 150L (Dyadic EFrARAT ) o« BLAZT0. 001wt % 227 5. 0wt %
[7 746, 5101 0. 025wt % £ 4 4. Owt % FE 4 BREZY 0. 005wt % 24 2. Owt %6 F [ 4 1A 25 s
IESR i

[0365] W] LALEAS A W 77 32 A A8 FH KT B oA 70 2 2 W I ) S ) B R AELAS PR T < R 41 A 24
R (Acidothermus cellulolyticus) W% SEHERE (WO91/05039 ;W093/15186. 3 [E & H
5 5, 275, 944 ;W096,/02551 ;3£ [H & H|5 5, 536, 655 ;W000,/70031 ;W005/093050) ;46 €0 Evim

X (Thermobifida fusca) P UIHIZERERE 11T (W005/093050) ;LA 4 €2 it AOBL B Y 1)
] SV (W005/093050) o
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[0366]  H] LLHI T~ A A B 1y L 1R PN 70 i SR8 I8 1) SE A A RN PR T < B IROR %2 N D) A 2%
WG 1 (8523% 3K (Penttila) %5 N, 1986, L[ 45:253-263, B [K AR ZF CelTB P 1) i 28 Bl i
T (GENBANK™ % 3% 5 M15665) ; HL [G A 25 4 1) 4 2R BB 1T (3% 2238 (Saloheimo) % A,
1988, F:[A 63:11-22) , B AR EE CelbA N 1) 28 BB 11 (GENBANK™ & 5% 5 M19373) 5 LG
AT DI HISRBER 111 ( BRIE (Okada) %A, 1988, ¥ ] 5 R EA % (Appl. Environ.
Microbiol.)64:555-563, GENBANK™ % 5% 5 AB003694) ; HL [ K & P 17) 4 28 M il V ( §% 9%
LA N, 1994, 4 T 2E W) % (Molecular Microbiology) 13:219-228, GENBANK™ % 5%
5 733381) At A N V) R BERE (5 (0oi) N, 1990, BZIRIIFST 18:5884) ;)IIHh 2%
(spergillus kawachii) W) B HERE (30 (Sakamoto) 26 A, 1995, 24fCizfL %% (Current
Genetics) 27:435-439) ;A% MR LK (Erwinia carotovara) W) % 28 MRS (%%
B b7 k% (Saarilahti) 28 A, 1990, ZEER 90:9-14) ;2B fu N U] % 55 05 B (GENBANK™ %
S5 L29381) ;K J T4 e il R Bl N ) A 2R BE G (GENBANK™ %% 5% 5 AB003107) s #4 [1 £2
(Melanocarpus albomyces) N7 S #EEF (GENBANK™ & 3% 5 MAL515703) +FH F& 5% 1t i
P D) SR PR (GENBANK™ %35 XM_324477) s'Re 55 J§ J 4 W 1)1 SR B B V5 1 B 22 55
CBS117.65 Py 7] 4 BB B ;30 1 # 4N (basidiomycete) CBS495. 95 A 1) #if S8 H i < 4H 1
24 CBS494. 95 PN 7] A B M ; - ZEHR fU5E 7 NRRLS126CEL6B 1A 1) 4] B8 Bl iy ; - /E AR i 7o 25
NRRL8126CEL6C X 1) i S8 it ; 1 2- 42 975 2% NRRLS126CEL7C P4 1)1 SR il s + /R T5E %
NRRL8126CELTE P 7)1 S8 it ; + A= #2760 5% 2% NRRL8126CELTF P ) %] 58 Bl ;Cladorrhinum
foecundissimum ATCC62373CELTA P 47) 7 S8 0 5 LA A% L [ 25 B kK 5 VIT-D-80133 Py L) 4
ZEWERE (GENBANK™ &35 M15665) o

[0367] 1 F T~ A J I FR) 41 A 0 7K A 1 PRy 5 18] A T AEL AN B T« o o 2 21 4 B UK
IT(W02011/059740) W& 572 1A 2T 4 Wi /K ARG T 0E AE SR AT 4E MKl 1T %y
S8 TR AT Y WK AR T P v B AT U M K A 1T (W02009,/042871) | Thielavia
hyrcanie £F 4 ¥l K fft B 11 (W02010/141325) « - EMR 55 B 4T 4k — K /K it 11 (CELBA,
W02006/074435)  HL AR B 41 4 M KA 1 B RO B2 47 4 WK Al 11, DA T KB
BB ET4E — B /KfRBE 11 (W02010/057086) o

[o368] 1& H T A &K BH I B — i B Pl 0 S ) A (H AN PR Tk B DL & T
B— % WE B BT i & ()1 O (Kawaguchi) %5 A,1996, & [K 173:287-288) .
th 2 (W02005/047499) . 2 #h & (F} (Dan) 2% A,2000, 4= ¥ 4k % 2% & (J.Biol.
Chem. ) 275:4973-4980) . 2K il & (W02002/095014) . [ V4 75 2 & IBT20888 (W02007,/019442
1 W02010/088387) . + = # i 58 & (W02011/035029). L K # 4 K B #
(W02007/019442) .

[0369] B - WIHETFEE T LU — PR EE. 46710, B - MBS K th & B — R
B K BG Bl &8 11 (W02008/057637) BCK A B — HIFEH BRI A 81 (W02008/057637) -
[0370]  JLAthAr A P9 U S8 PRI 41 4 KRG L & B — Tl b R 9 8 1A AR B
CLR B153 RV 2 08 I K R S T IG5 F « B, , 1991, B T2 S5 1R e 41 AH DL 1 B 23k
TR 2325, AE AL 2 2k 280:309-316 5 LA K FHIEH: «B. F1DLI&Hk < A. , 1996, 15 IF 4
SEIK AR T P H0 50 28, ARk 22 24K 316:695-696 .

[0371]  m] LA H T A A B 1 AR 2T 4E 2= 7 0 B 408 T BLR SCHR A W098/13465.
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W098/015619., W098/015633, W099/06574, W099,/10481, W099,/025847, W099/031255,
W02002/101078. W02003/027306, W02003/052054 ., W02003/052055, W02003/052056 .
W02003/052057. W02003/052118, W02004,/016760., W02004,/043980, W02004,/048592.
W02005/001065, W02005/028636, W02005/093050, W02005/093073, W02006,/074005
W02006,/117432. W02007/071818. W02007/071820. W02008,/008070 . W02008/008793 ., £ [H
F'5 5,457, 046 [H L RS 5, 648, 263, LA K 3 HEF5 5, 686, 593,

[0372]  FEA I BHI 72 rh, BT €1 4 22 40 i 38 v v MR ) AR 47T GHE1 £ JIR#7 ] LLAIAE R 20
EWRIA Y

[0373] & FH T A & BH 1) J 5 1) LA 48 4 35 70 fft 15 53 3% 1t 19 GHB 1 22 JiK 1) S ) B, F6 1
AR T2k B BLE % W) GHEL 2 K < - AR 52 % (W02005/074647 ., W02008/148131 . LA
M W02011/035027) « 4 75 8 g 4 T 2 1 (W02005,/074656 F11 W02010/065830) « HL [ K
7 (W02007/089290) . W& #v B 4 7 (W02009,/085935. W02009,/085859., W02009,/085864
W02009,/085868) « M th & (W02010/138754) ;3K H LL F % i [ GH61 £ Jik : g ¥4 75 &
(W02011/005867) « K& #4752 1 J& 15 FF' (W02011/039319) . 75 2% B )& FF (W02011,/041397) «
5% g #4472 B (W02011/041504) « Bl 44 it & (W02012/0307990) « LA f& g 445 &
(W02012/113340) » W02012/146171 & T oK BRE 7 0 o052 1) HoAT £ 4 32 70 38 o 75 1 1
GH61 Z Ik M 2 H I .

[0374]  TE—Jy1H, HA A4 3 0 i dEom v M1 GHE 1 2 IRTERR 4 W02008/151043 [ ] 5 1
M BB (I ) IR T .

[0375]  7E 53— 7 [, HAA 45 4 22 53 e B o s MR 1) GH6 1 2 IKAE — S 54 &9 XA &
VI ED) G BN ED  ERAE D) AL G BN BRI AT 4 2= kL (nfiidd 3
(R FKAEF (PCS)) FRAF BRI A AE FAEH

[0376] A IEALE PR AL HE & A A BUOE 2 AN EUR RIS S LS ). 15—
J7 T, AR SE AL S e ST IR I B R DY By . AR AT LB B — N B
ZA (B, 204 ) FREE/ BURSEERT A, i HAL GGk = R SR AT AR M AR O
Ty AL AW HEBR H P S AL RE AR AR By B LA My sIINHERR 3, 4- R
Bg 34— BUT 2 -5 FARSE -1, 2- R R =M s IR 53, 4, 5 =R R
2,3, 4- =R IKFN 52, 6- SRR IV IR 53, 5- ZRIEATFER 4- A -1, 2- K
T A-RHEE L 2- KT PP TR K E TIRANE R LT AR E SR 2- T
=1, 4= FE o B R 51, 3- TN RE W A R 52, 4- Rk T 3- SE K -1 2- T
2,4, 4 - ZFRFEORPE T -2- T -1, 4- SR 3, 4- SR 3T A -, 2- 2
PRI s N IR 4a1% s4- R FIRF NS ;4- RERFE ;LKL 3, - ZHEKE -4- BE
25 R S s B S s AL

[0377]  XUERAL G4 W] DLALTE 4n7E tb i i AT IS & BRI & 3 R 4% . X Lefb 54
ALV S — A A (B, 2500 ) S14M0ER, 3 BLERAE S AU B, 15 WA BR T B AR% B i
Wo 1E—J7 10, WIAMLED 2 — PSR . 75— 7 [, LGP — PR EUR R 728
Bl . 75— J7 1, A — BB IE S 7 (flavylium ion) , {—FpfF ik
HUARIAE 3R B IR BRI E (0 2= 1 BUHAT A DAL G4 (1) A PR 1 SE 1 A 6 =R L
R MR o EEEM R AR R AR MR X R AREROTHR VR
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FHZR VREHZT RUZW 0T R Wi s S 8anmHa.

[0378]  ZREAALEYI AT LR AnAE S B R R AT ATE & AL & 9, A5 — D 2% - 1 — Fif
PRI 07 & R BAE S & R . AE—J7 1, 2R3 & — MR BUR I 2 B 2k 5 77 51
— MMEEBARII A 7 ZE 0 I — R & o A5 55— J5 T, AR B BRI 28 A bt 2k 50 7 sl 1
U B 2% 07 3 40 A2 — M BRI 5 JT A fe ik sl —AME R IR 5 Je A4 05 26873 o 1
T35 T AT R BRI 24 PR e I B AT 128 I 2% 05 258 4 A2 B BAR 3 T ) — MR AR
FRJ R 43 2 LG WS R L IR IR 56 IR M i | S e . I — A IR L b g L | b e R | I R L TRk
W 25 R MR | — ML Iy I | AR WY I — MM B 3 MR M I | R R IDK k| R
Wy 3 28 IR 2 | W RS s IbR L | 2K 0 = Ml R MR ML | 2R R RE MRS R IR IR e | S
WA K 5 | S M e WY I | 2R S L | T R 2 N TR R | ML R R | DY S R L T R Ik
T LB IR IE | IR | R AR B AL R AR P A I I AL IR PE A A IR
F LR AR BE =G SR 3k o 7E 50— J7 1, AR B A R e PR Bt I 30 70 AT 18 BUA R 2% 5 263400
gy MR EUR BRI 5L o ZeEME A PR HE PRI SE 04 - (1, 2- 83 ) -3,4- —
FEmeng -2 (GH) — il 4- Fodk -5 FIE -3- MR 5— Rk -2 (BH) - MR, [1,2- =& &
g ] R -2,3,46H) - =fi. a-FE -y - T HEREHER v- WES. CEEFEIR v - WS
(aldohexuronicaldohexuronic acid y —lactone) . Fj#ER 6 - WHE.4- REF I =%,
SRR 5- (FR AL ) BRIEE L IDORREE L 2 (BH) — MR .5, 6— — 4 —2H- kA —2— Al DL AL
5, 6— & —4- FEE —6- AL —2H- nibiw —2- Wi s BOs AL

[0379]  FEALEW W L HA — PN EZ N EIR TS S &Y. fE—J71H, 53
WAV E — Mg W R BRI R 5 o & B AL S AR PR S92 65 < PO A
5 R PRI VIIEIE —2- B 5. 2- IR EMY .1, 2- 2K T %.2, 2, 6, 6— U AT 3 —1- DR i 480 3L
5,6, 7, 8 VU A yuind 6, 7- —FIJE -5, 6, 7, 8— DS MEM | DL &% B R Wk Ll | B 2h Bl 57
1.

[0380]  ERALGWT LR WITE BB #R AL & — DN 2 RS S AL &Y. B A
VI AEBR P S0 AE <1, 4- 2RER 1, 4- ZER . 2- FROE -1, 4- 28R 2, 3- A 5
F -1, 4- KR B B Q- 2, 3,5, 6- VY B3 -1, 4- ZRER ok AL R 1, 4- — B3 B R 3- 21
gk —1- I -5, 6- MWLk R ol 'E ERR AL A- BUT S -5 AL 1, 2— ZRPER L L I bk
P B Eh B )

[0381] &b &9 nT LLRAHE— e MR+ IS A e & . £ 71, &
M EWEE— A E B LN B AR IR Ok P T I I 2 A e e | T Tk
PR DA R TR I o S iAW Al PR il PR S ) A0 18 S 52— IR IRE s2- T —1- T
B s2- SR CHEIR ARy s 48 -1, 2— Wl s iR AR s M H K PR R st
EREEFI o

[0382]  7E—J7 i, L F AT HEA KX Pl S0 £ 4 = R A S, 1R S ET 4R R 1w
BHEL BT E R L2 10° B4 10, B0, 4 10 ° E4 7.5 4 10° A 5.4 10° £ 2.5,
10 B 1A 10° ZA 1A 10° 24 10410 24 104 10° 24 10" 84 107
B 107, fES— 7T, LA EFTRER IX AL S A SR 2 0. Lo M B I, B, £
0.5uM B 0. T5M A 0. 75 M 227 0. 5M 2 1 u M 22y 0. 25M 2 L u M 22 0. IMM A 5 M
227 50mM 2y 10 u M 22 25mM. 2 50 b M 22 25mM 2 10 0 M 222 10mM. 2 5 1 M 222 5mM.

=
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47 0. ImM 47 1mM,

[0383]  RIE“WH] (liquor) "EFRIEWIEIL T AR 45 T 5 AL BB IR BT 4
M/ BEF e R B Rl (A ARE TR AR R H B RESE ) P AR TR (ZKAH
ANARIEILA A ) UL AY) . T GHo1 2 K1 £F 4 25 43 i 1 5 10957 mT LA
WL, AT (FIWER ) AP T ATIEEA VAT A E T IF BRI 53R
— PR A Y Z BT e B MR (BUERE ) 416, kil nFan / sUE sk Z st Bl AT
AEEE, IF HAR GBI S iR A WA oy B R = A IR S E A i 1 10 4T 4 220 1) ) K i 41 4
HIRY R A, B S GH6 1 2 BRI 20 A ] RIS I 47 4E 35/ R S s RE RS o 3850 T
DAAS A AR St AR vE 732 Canid 8 iR VB O ) S AR A R 1 .

[0384]  /E—J5 [, IR AT = A AR R4 10° B4 10g/g T4, i, 29 10° &
217,58 24110° 2L 5. 240 10° £4 2. 58 4 10° 24 1g. 4 10° 24 1.4 10° £ 10 'g.
Y1107 BL 1078 24 107° B4 10'g 504 107° £4) 107°g/g £T4E %

[0385]  7E-—Jj I, 1% — R R 2 Pl (4] G, Zb ) 2 4 4 = o i i A 3w b o AT 4
O R 0. T8 T AN A B RSl 2 A 4 2 00 R I A SR S B AR - (8 )
SHEARZYME™ ( ##5 4k % 7~ # A/S). CELLIC® HTec (i 4 15 2 # A/S). CELLIC®
HTec2 ( i 4 12 7~ 7) A/S) . CELLIC® HTec3( % 4k 15 2 7 A/S) . VISCOZYME®
(v 4E 15 2~ 7 A/S) . ULTRAFLO® (% 4k 15 2 w) A/S) . PULPZYME® HC( i 4
f& 2 7 A/S) . MULTIFECT® A % # B (4 it #1). ACCELLERASE® XY ( 7

it ¥ ). ACCELLERASE® XC( 7 g& #} ). ECOPULP® TX-200A (AB f§ il 5 2
#) (AB Enzymes))  HSP6000 A 5§ B (7 37 %2 ) . DEPOL™333P ( £ 4 f# 4k 551 A PR A )
(Biocatalysts Limit) , Z:[H g /Kt (Wales, UK)) . DEPOL™740L. ( A4 EALFIA FRA 7, 25
[ /R £ ) LA DEPOL™762P ( A AL IA R A H), 2 E R+ ) o
[0386] 1 FH T A< s BH (1) 77 ¥ 1) R 26 B g 1 s o) A0 FEH AN PR T2k B LR & I R
& ORE B . W AU i & (GeneSeqP:AAR63790 ;W094/21785) . M 1 & (W02006,/078256)
g fn & o (W02011/041405) FH %% w8 A (W02010/126772) v 1= A4 R U 5t %
NRRL8126 (W02009/079210) LA & #5461 B AL B GH10 (W02011/057083)
[0387] &M TAKHIITIER B — AR BE K SL AR EA R TR B LR &K B - K
B LT B KRS B f B (SwissProt B35 Q7SOW4) . HL [ K % (UniProtKB/TrEMBL % 3% 5
092458) UL B IR ER AR EETT 1 (Talaromyces emersonii) (SwissProt B35 Q8X212) .
[0388] I& A T A& MBI J7 45 £ WE K S8 8% MR g 00 SE R FS AR TR B ELE
B IR LR R B2 OBE IR B i ARt & (W02010/108918) | Bk B 5% B (Uniprot & & %5
Q2GWX4) . 41 & 7% B (Chactomium gracile) (GeneSeqP % 5% 5 AABS2124) . ¥ 7 J&§ i &
DSM1800 (W02009/073709) \ £L.#5 Al 5 B (Hypocrea jecorina) (W02005/001036) | Wg #1522
# (W02010/014880) FHHEREML I (UniProt 35 q7s259) \ FiAh 54 1 (Phaeosphaeria
nodorum) (Uniprot &35 QOUHJ1) \ LK A 42 52 2% NRRL8126 (W02009/042846) .
[0389] 3 FH T A & BH %) J7 ¥ 1 Bl 2 R 5 W5 (Feruloyl esterase) ( [l 2 & Mg
(ferulic acid esterase)) KIS AL FEH AR T2k B LU 25 50 (1) B 28 1% 5 B 5 7 55 o
# DSM1800 (W02009/076122) \ 3% v 1 ¥ 46 W (Neosartorya fischeri) (UniProt ¥ % 5
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A1DIT4) HKEREFIE (UniProt B335 QOHGR3) AG K T2 B (W02009/127729) LI K 2448
1558 (W02010/053838 Fl W02010/065448) o

[0390]  Id& HI T+ A s B B U7 325 B RA) R A W i Rl R B SE R FEEAN R TR B
LATR 2% T FRY R0 7 A R g B B - SR it & (GeneSeqP ¥ 3% 5 AAR94170) | FF 5 i Jit
7 DSM1800 (W02006,/114094 11 W02009/073383). LL & B % 4L B (M giganteus)
(W02006/114094) .

[0391]  I&FH T AR BH IR 7V 1 o — 7 W e I B0 7 1 1 < 491 B, B RN BR T2k B BAF #5301
) a — F MRS ER ML BE 4B ihEF (Aspergillus clavatus) (UniProt B %5 alcel2) A
# (SwissProt B35 Q4WW45) . i % (Uniprot B3k 5 Q96WX9) . L 1% (Aspergillus
terreus) (SwissProt & & 5 Q0CJP9) . ¢ = J§ it % (W02010/014706) « 1% K 75 % B
(W02009/068565) IR ERZREETT B (UniProt B35 Q8X211) LA K K A% (Uniprot Bx'5
099024) .

[0392] AT A B 77 VA I HAA WS MR 0 2 IKnT LB ok 76 5 18 A B s F 08 BL R G
PRI FR R R 5 b, A AU A 2 RE e R B LR A d ek ok =2k (0, i,
YEJE'Rs « J.W. (Bennett, J.W.) FH7F4 « L. (LaSure, L.) (Fn%E ), H B 1 5 2 2L Rl
(More Gene Manipulations in Fungi) , 22 A H ICHE, IIARIAE JEE M, 1991) o i&E& BB 7225 1]
T M A 3 7 SR A5 Bl AT DU A FF B2 s (9 2, 76 36 ] R B 2 A ek b 0o i B 3rh )
4% o 1A FH T AR AR = A 3R R S R R LAt 2% AR AE AR s b2 AT (200, i, D
H) « J.E. (Bailey, J.E.) FUBLFJH « D.F. (011is,D.F.), AEWik2: TFEFERE (Biochemical
Engineering Fundamentals) , % #&% % — %y /KB A7) McGraw-Hill Book Company) , 2%,
1986) .

[0393] % T] LA P EUM B R IE BT B AR AT 4l i 35 55 T ik BRI, R ] DAER
file A AFE RIS G G IR 56 IF HAE R VFIARE R B B B B 45 A S 3T RS 7%, BAE S50
B R R EAT /N U BSOS A I (B 2 482 U % 73 L % R o3 B B
WA R ) o ARG DL b BRI 1 75 5 AR ) BT A I R LA R e 7 (R I HLad e
FE 4tk o

[0394] ¥, W LLIE I R A1 B B m R i I 8 P A B2 IR R e - D I — sl 2 b (491
un, ER ) RIBEED R DK AR BT AE R RAT B PTR80S R TV A
FRATAT K % 5 1 ol A0 06 R B0 BB AT 7320 KB 7 V038038 Tl S e Tk (4 st
I A ) FLA Tl (Bl an e i rg L ) B MRS T i R B 77 7. KIS
PRE R s B2 R B = AN R B AR A, BT DL B AR U B AR N 51 75 5 HUR 5
[0395]  FERPEDIR, TiAh BEANEG /K ff 20 3R T 3 2000 AT 4 25h BRI 0 B R A2 )
e CUnieRE ) REES—Fhr=9, B, L. W ERTR, K CRik ) RUREERT DU 5 FF I
B [FI BT T o

[0396] 755 B A A BH 1) R 2 B b i) LU AT & BRVK AR I 4T dE =l Gl 2 T B
A BIR R (R, B R EESRIS DT ) R0 R A B 7 VR I B L, an AR 43k By 24
HI

[0397]  RIB“REFRGFRAL” A0 AT B A FR LTS IN— el 2 MR B AE ) 2 TS 572,
ur, AL R P AR B R, DA [RI BEAL R R B R (SSF) HhAd A 5 9 2 .
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[0398]  “REAAEY)” A YE IS A AL Py B I R B I RE TR AT DL AR R W R AR AT sk A
V), BLFE B AT B AV R . R AR ] DL CHER / s Seops A ie AR 4 sl 4]
Hro TR RS R AR 38 YR AU A Pr N o 35S I R IEME DI Re e B (4o
I ATHE ARE TR | TR A0 22 2088 H B LR R/ BREERE ) B R R R
(BRI, #e4k ) BT A BB R o 7 A2 CREI 40 R R0 ZL R R AL AR IR s E Ak (Lin) 4%
N5 2008, BT AEY) S 5 AR 69:627-642 ik .

[0399]  HEAE AT UM 110 A I Bk A= 0 V0 S 491 B i 40 T 2 40 R R0 L B AR A A, ik AR I
P BRALFE DL R 25 T B AR AR 22 B B 5o 5 AERE BEJE L DL BE R S 191 G0 6% 44 B 7 0 {l
22 R} (Candida sonorensis) 5 5d iy o & A BF DU BRI R B

[0400]  FEAE DL IR SRR A I 0B 1R P A= 0 AR 110 S A9 0 466 40 o A2 ) A oFH L TR AR 1
WI—SORERE I AR A I B LA A 22 % BR B PR DU ARG I 22 % ) (C. sheatae)
B 2903 VO A (0 22 P B 5 R ER R I BE Ja BRI T EE R BE (P stipitis) , (R FHE
IRPFEEE CBSHTT3. ULV bl R el BR LG E Fe e BB (Pachysolen) R, RILRE 52
F%RE (P. tannophilus) o ANBERFESOHE (WIABEFIFT AR ) B AED PR mT LS I A4k
T FRIFAT IR ALAS R A e B o

[0401]  BRAE A RUCHIKG CONE R SO i I 1 LB 1) A8 BT 1) S48 B i 4910 4, 188 45 2 1A 1T A A
N T EEAR B (Clostridium acetobutylicum) . FEF4E#8 F (Clostridium thermocellum) .
phytofermentans #R B (Clostridium phytofermentans) « + ZE AT B JE il  fEKE T4 R EAF
(Thermoanaerobacter saccharolyticum) . UL [ iz sl & % B iU B (Zymomonas mobilis)
(FEMI B2 a3, 1996, WL E3C)

[0402] LAt e P AL A AL H5 LU & 0K TR PR < 25 AT B ), e 45 2 AT B s (B 2 8% BF
&, WE 9 e 7 B i 22 8% B C. methanosorbosa. 18 FF #i it 228 £F (C. diddensiae) . i3
W 2 B £F (Candida parapsilosis). C. naedodendra A7 B 70 4 22 % £ (C. blankii) «
Mg ot fie 22 /% KF (C. entomophilia) « 25 %% X 22 /% K} (C. brassicae) . fix #4447 i 22 #%
(C. pseudotropicalis) i TR £ R (C. boidinii) Pt & £F (C.utilis) LA
IRIG IS AR L2 e BE S HR BB, T AT I T AR B FAET 4E R B L LA & C. phytofermentans ; K
B8 S 4R5 0l A CL AR I AR B 10 DA O 3 S 7 S 0 K W TR PR 5 1 2R AT B @ A s DU I B
J&, e DU BE (Hansenula anomala) ; bo 75 {H [C B JB (Klebsiella) , 1™ 2 v 5 fH
I (K. oxytoca) ;50 & YERE BEIE, U1 5 vo 7 e & 4E W7 £F (K. marxianus) (FLIER 50 & 4E I £F
(K. lactis) i 7 - 4i % 8} (K. thermotolerans) « UL A i BE va & 4i /2 R (K. fragilis) ;
ZAWEBEE , WS R EE BE (S. pombe) FREF B JE (Thermoanaerobacter), ANAZERE
PREHT B DA R ML B 8 (Zymomonas) , UNIE 3 R 5 B o

[0403]  {E—AMLIETT I, BF BEE WA REEEE (Bretannomyces) o 76— SEARIETT 1, BE B
72 5057 ARIN I BF (Bretannomyces clausenii) o £E57—MUIET 1, B R R 28 BE. {F
Ty A EARIE T T, PR B AN I VO i 22 B B o AR S — AN SR T T, B BRI T 2z
PRk, 78— AN SEARIE Ty 1, B BRI A B e A 22 B Bk o 76 o — A SEARIE 7 1, B B 252
22 Bk 85— AN EARIETT I, R P R 2 e Bk . 78 5 — AN SEARIE TS I, PR R
ez Bl. 85— DAL TT I, BERE 2 i i e i B 85— A SEA0ILT7 1, e BF e
RIS IR 22/ BF . AE 53— AN BN TT 1, B BEE  BeR 2 e B A5 5 — Mk 77 1, 1 B
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FENEEEREE (Clavispora) o 7E 73— HALIE 7 I, B BR A2 A 25 4 8 fl% BF (Clavispora
lusitaniae) . &7 —ASFALLE T, FBEEERADN EAEREEEE (Clavispora opuntiae) » {F
Ty MRIETT I, B BRI v S YR BRI o A8 D — D AL U7 T, W BE MERE v S YERERE . £
Ty AR T T, W RE R T S B v B AR B o AE I — A AL T7 1, R BE R I A e Y I
BEo 16— MU )7 I, B BER B B R REE o 75 50— SEALIE 77 1T, B BRI WE A I B
105 — ML TT T, BERF R EE AR REE o 75— ML 7 1, B REE T He ARl bk 725 —
AL TT I, BEREZ BB Rl o 85— AN SN 77 1, B BE R BRI B o 05— S0 Ty
[, B BE R MEALER BE (Saccharomyces distaticus) o 55— AN AL 7 [, BF BRI 27152
(Saccharomyces uvarum) »

[0404]  FE—AMUILETT I, ST 2 2F AT w8 o 75— AN SEARIE 7 1, 40 5 2 Bt 45 28 0T 1
e — ML DT, AR R B E . 75— DALY, e T T EER . B
SEARETT I, 4 B A& Clostridium phytofermentans. {853 —ANSEARIET 1, 40 B & AT 4t
BB 65— AN SN 77 1, 40 B L 2R AT I B Ao A6 55— A SEARIE 77 1D, 4 B A 2R AR
M B JE o 55— AR J7 1, 40 5 A B PR RT B o 8 5 — ML 77 18D, 40 A I
MG JE . 55— SEARIETT 1, 400 1 3 K SR

[0405] i FHl T+ & 15 7 A2 ) AT 1 D ) 19 BE 4D 45, 9] a1, BLOFERM™ART A1 XR (NABC- L 56
W77 5 FE ] (North American Bioproducts Corporation) , 38 B 44 V8 WM (GA, USA)) <
ETHANOL RED™ @£} ( 35 2 it i / SR 48 (Fermentis/Lesaffre), 3¢ [ ). FALT™( 3 [G B
(Fleischmann’ s Yeast), 3¢ [ ) . FERMIOL™( #7472 Bl kB (DSM Specialties)) . GERT
STRAND™ (Gert Strand AB, i+ (Sweden) ) « B Jz SUPERSTART™ 1 THERMOSACC™ s iR (£,
i+ AR (Ethanol Technology) , 36 E Eifth BE= M (WI, USA)) .

[0406]  FE—AMILIETT T, RIEEHEY C 4B 151, LA (LR e B 1 e s, dn ) A
ABE IR A= 40) F) FHBT AR B8 A=« CA R R FH A FH BT AT Ak A=) o

[0407] K e Y 25k DAL v o 381 22 Bl R R AR 4 TP O 48 A R HH R A ORI SO S Ak il &
B (FLR ) BIAEWAE (BE (Chen) FILE (Ho) , 1993, Wi 5 1% BF rh BE ik 1 BE A B 16 5 i
FE Rl 1) o8 [ F 0 3% 3% 15 (Cloning and improving the expression of Pichia stipitis
xylose reductase gene in Saccharomyces cerevisiae), W HH Mt ¥ 5 £ W+ K
(Appl. Biochem. Biotechnol.)39-40:135-147 ; & 2= A, 1998, f& % £ # 4L %K W% % %5 ki
FIA Bl 1) 12 4% T FEAL 16 %% 1 5 )& % BF (Genetically engineered Saccharomyces yeast
capable of effectively cofermenting glucose and xylose), W H 5 ¥ &5 4 4 ¥
64:1852-1859 ; BH4F (Kotter) 1t fz %€ (Ciriacy), 1993, R /8 B £F & B A B (Xylose
fermentation by Saccharomyces cerevisiae), W H W £ W ¢ 5 4 ¥ i K (Appl.
Microbiol.Biotechnol.)38:776-783 ; 4 /R 48 #& (Walfridsson) Z& A, 1995, it £ i£ %8
T 32 B T TR 3 A7 TN A T TS0 R % B4 T R 1) TKLL 0 TALT 55 AT (%) A 8 A I R Y 1% B v

¥k (Xylose—metabolizing Saccharomyces cerevisiae strains overexpressing the

TKL1land TALlgenes encoding the pentose phosphate pathway enzymes transketolase
and transaldolase), N H 5 3 53 B 4 ¥ %% 61:4184-4190 ; Il 31 (Kuyper) %5 A,
2004, F T8 2 R 5K Bl R 8% 1) TR 19 B8 1) e /N AR TR AL < R B HIE S8 (Minimal

metabolic engineering of Saccharomyces cerevisiae for efficient anaerobic xylose
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fermentation:a proof of principle), BX ¥ 5 4 4 5% 2> B & < 1% BEAF 52 (FEMS Yeast
Research)4:655-664 ; Lt /K (Beall) %5 A, 1991, 18 if 5 41 K W #F 13 M A B A1 Al
7 O 2 BT 5 (Parametric studies of ethanol production from xylose and
other sugars by recombinant Escherichia coli), W i K5 £ T & Biotech.
Bioeng. ) 38:296-303 ; S K& Fu 4 (Ingram) 2 A, 1998, I T+ Z I 7 AL (1 40 B 1) X1 T 7%
tt. Metabolic engineering of bacteria for ethanol production), “EMF K 544 T
FE 58:204-214 ;9K (Zhang) %5 A\, 1995, /= A= £ WE A I8 3 J e o RO BT A DB A I i 72 1O £
W T4k (Metabolic engineering of a pentose metabolism pathway in ethanologenic
Zymomonas mobilis), B} 2% (Science)267:240-243 ; ¥k ‘z 1H (Deanda) Z& A, 1996, if
ok AR AR TR AL T A W B R AR B (1) 32 B % B BRI TR B AR (Development of an
arabinose—fermenting Zymomonas mobilis strain by metabolic pathway engineering),
I 5 IR E % 62:4465-4470 sW02003/062430, AKE SR )

[0408]  {E—AMLLE 77 [, BARAS G ) RIS A2 67 O o 00 i 22 8% BF . 855 — MRk
T3 T A A I R I A 2 R AT B o A2 55— M1 T T, 3BARAG G ) R B AE ) 2 7
M B A IR (Klebsiella oxytoca) o fE55—MMIEIETT I, BAL S B R EFRUAEY) 2 5 e
Wrve G YEREBE. A5 55— MR T7 T SRS R B E D S BRI R B . 85 — ML T
[, T ARAS M 1) R PRI A ) 2 18 B0 R P R L B o

[0400] A4 BRI A2, LA b B H IR 16 AR 4 8 mT LU 7 AR FC A A 5T, e b A
[0410]  HiL 7R3l i) R A ) 2T 4 1 RL UK ) R s I il 2400, O BLEAT IR R 4L 24 8
F 2y 96 /NI, 1IN 24 225 60 /AN o WL HUAHIIEZ) 26°C £ 2 60°C 2 [A), B 412y 32°C 8L
50°C, JF H. pH 2 pH3 222 pHS, 41 pH4 £ 5.6, 5 7.

(04111 {E—TJ7 1, X FEAR R ET 4 2= A R FH I BEAL /8055 — R A4, F HABAT R
B2 12 24596 /NI, Wi LI 24 32 60 /NI 7RSS D5 T R IEEL) 20°C £ 4 60°C 2
), U124y 25°C 2] 50°C (4 32°C R4 50°C 8& 32°C 24 50°C, Jf H. pH 1% /& M2 pH3
222 pH7, B UN%) pH4 22 pHT o SRTAT, — L8R MEAEM MR (40w ) HoAa 5 i s K IR
& o BEREE S — R E I DL ml RIBEBURZ) 10° 2 107, AR IE A KZY 107 2 10", il
FBRZA) 22X 10° NS 4H M vHE S o O 058 FH I BEEAT R BRIk — 2 Fa g w] L L 18) n
“TE 2044”7 ( “The Alcohol Textbook”) (K « 7% (K. Jacques) T.P. HLE (T.P. Lyons) ULK
D.R. PURER/IR (D.R. Kelsall) ks, i T K22 H ikt (Nottingham University Press),
B4 £ (United Kingdom) 1999) , Hilid 5] F 455 711t

[0412] S RIEGR AT LU £ S AT R AT AR 7 VA S AR, LA — 20 Dk e B9 7 V2%,
R SO A B I R, T, B R B L R, R R e T T R B
CREM R BEEE) A BRI « FH T A K8 e I R SOR) B G 4 A= A ) ot o HEAE R
LR HE 2 R A R VW ER 2 B IR « N T B LR BRI I I 0 2 R R R IR A
PR LU YEEZ ABLCOD R E, B2 WK b8 2 (Alfenore) 58N, I AEREEL 73 LTS
VRIS RE TP R — M Y A R ) SR D S AR AR I BRI A7 ) (TImproving ethanol
production and viability of Saccharomyces cerevisia by a vitamin feeding strategy

during fed-batch process) , i EMA% (2002) , Hp bt 5| L & 09 US4 AL FE
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Al LIRHE S PLK Mg. Sy Cas Fed ZnMn LK Cu (8 FE 2 A MR )& .

[0413]  JREEP=W) < S W) ] LA BHOR IRAS BT 5t R P ml L i AR T
B (g0 an, Bl R Arrobs e IE T RE S T R O H O R L L 3 N (N R )
TN = AR D SORERE ) skl (ke CobE BERE SEbE s FbE 25T
ki BLE b ) sEBER (I, BRIRE B e R BRE L LA RCERSERE ) dmke (il
Besf s O Pl CLACEIR ) 52 5 R (1, RAZIR 2R H 28 IR 22 218 \ LA
MANEIR ) AR (Bl e AR (H2) 54k (CO,)  BL A& —5 A4kt (CO)) s 7 K s
A (@, IR ) A HLER (B, SR EERTIR « C R IR MR AR 2, 5— — i -D— i
PERR IR & SO IR  AiPE TR PR A BH I IR I R\ 3- PR BRIV BR A B IR FLIER AR
BT TR LR B S TR N TR BRI TR  LLRORKETR ) s LA EIML G R Wik ]
PLRAE A a4 i R 2 B

[0414]  {E—AMRIETT I, RIS W) s —FhE . N BRI 2, REE“BE R m A& — a4
FRFEH I IV Bt A6 — > EARIETT 1, SR R T B o A D — AR T, B T .
25— EARIE TS 1, SR Ol A — AR TS [, B TR . 20— DSy
[, VI A2 Bl A AT BRI o 5 55— AN SR 7 1, A T o 5 ) — A SR 7 1, AR A
LW BT — AR I, RN B, B — NI T, %R R H . S
ANSEARE T 1, B 1, 3- N . A6 — DALY 1, i AR . 5 —
Rk 7 18, B S AR . 2 0L, B0, 5T ¢ C.S. R o N J. Ak« T B « G T., 1999,
A FE A BRUR A OB, A TR / ORI, SR « T, gafe, JS ke, 2
5] W CRATTAR, 65: 207241 sP5 /R h7 « MM, (Silveira, M.M.) FIFR40H « R. (Jonas, R.),
2002, L AL REEE A AR 4 7= (The biotechnological production of sorbitol), NV %
L 5 AR 59:400-408 5 Je g «P. (Nigam, P.) HISEHE «D., 1995, H TAHERE - —
ol B A B K4 T2, (Processes for fermentative production of xylitol —a
sugar substitute), I TAEMiL% (Process Biochemistry)30(2) :117-124 ;4 ¥FE T  T.
C. (Ezeji, T.C.)JEE 47 » N. (Qureshi, N.) FiAG 747 « H. P. (Blaschek, H. P.), 2003, i
AT AR R BT BALOL AR AT L T RN S O HLE SR SR AL [ (Production of
acetone, butanol and ethanol by Clostridium beijerinckii BAlOland in situ recovery
by gas stripping), W AEW 5 AW H A A ZE World Journal of Microbiology and
Biotechnology) 19 (6) : 595603,

[0415] {555 —AMRILETT I, KWt — Mk, btk n] DO AESCRESC btk 1
T A TT I iz bk e ekt A8 — AN T btk e Okt B — Nk
J7 B BE bt . AE D) — A AR TT I, b bt 78— DAL T M, ki
s Ehte 18— FEAIETT M, EFtR e XSt . 80— AT i, btk +—bt. 1&
A EARIE T I, bR A T e

[o416] {55 — ML TT I, RISt — Pk . 485 — D BARIETT 1, M btk 2
ekt o 78 I — A EARIE T T, M Fe e 3 Ot o 78 55— DN EARIE T7 10, I b 2 M Bt o
TE 53— A AL J5 T, e 2 TRt

(04171 {55 —AMRILETT I, KWt — M. 2] UORAESCRESC IS 11
T AN SN TT T iz M o AE 5 — AN SN T 1, ik e O . B — SNk
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T3 AZI A Pt o AE 55— AN SEANUE 7 T, A2 A 2 M o

[o418]  {E 5 — MUk J7 i, KW —Ma k. 5L 77m, AR 2
RERR. 1E57—DERIETTH, ZBERERAIR. (£ — D EIRE T, %A R 2
H&M. En— DI, ZEER SR 7L, Zm AR 2
WMo LT ADERLTT I, ZAEREHRAR. S W, B, AL « A Richard, A.)
LA« A (Margaritis, A.),2004, T2 (2R ) 7 EMEA AV ED R ED
I K sl 1124 I 2 5 A5 RS (Empirical modeling of batch fermentation kinetics for
poly (glutamic acid)production and other microbial biopolymers),  EMF AL 44T
F2 87 (4) :501-515.,

[0419] {55 —AMRILTT I, KWt — Mk, 20— AR Trm, & k2 P,
1855 — A AR T7 1, 2 A H2o A8 5 — DAL TT I, 1% 2 0,0 fE5— AR
B T A ARSE CO. 2L, i, Fr X« N (Kataoka, N. )« A« K (A Miya) DA A K « A
i (K. Kiriyama) , 1997, 5% Tl i = SR A M BIE SR 7 R 40 £ SV URIIEST (Studies on
hydrogen production by continuous culture system of hydrogen—producing anaerobic
bacteria), /K Bl2¢ 5 Hi R (Water Science and Technology) 36 (6-7) :41-47 ; UL & & A8 &A%
=% *V.N. (Gunaseelan V. N.) , LW 5 =W REYH (Biomass and Bioenergy) , 5 13 (1-2) 4%,
B 83-114 11,1997, H T HBEAE A TR RE M AL 48348 (Anaerobic digestion of
biomass for methane production:A review) .

[0420]  fE5)—MMLIETT T, KI5 I Wi o

[0421]  7E5 —MRIETT I, K= — Pl o NIRRT, ARTE “B 7 e — ek
ZAMEL 5 IV e A6 — A FEARETT 0, W2 Nl . 2= W, 4640, JE 55 A R AT fr 45 v
2003, W, 3¢,

[0422] 75— AMULETT I, RV A IR . 765 — A AR DT M, A NIR 2 LK.
15— A R 77 100, %A VLR 2B R . 76— A Sk 7 i, AN S C R, 1
Ty AN SEARIE T T AR E DU MR . 1E 57— AN EPLE T, A NIRRT IR . 1E
F—AEHE T, ZE VRS 2, 5- 0] -D- #IHEER . 5 — A, ZEH R
PR, 7657 — NPT i, A VIR 2 E SR, 785 — N SEARIE J7 1, %A HLR & b
TR LR NBEAPLETT I, A VLR MR IR . 75— AN AL T 1, 1A LR A R
WERR o 15— ARG T Z AN I R 5 — AT i, A VLR AL 3- —
HIENR. (25— NEARIETTH, AV RARRR . 15— BT, A VR 2
FLIR. B — ARG T, AV R /25— BT, A RN
Mo R — DAL TT I, ZANIRE EIR . 7E0 SR i, AR EANR. 1F
S AR TS, ZA VR IRIHR . 76— D SEIE DT M, A VRS ARER . 20,
BIAL, B + R, (Chen, R.) FI%% « Y. Y. , 1907, FFI - H1£F 4 2 2400 A FL R A S 26 R
& ¥ (Membrane-mediated extractive fermentation for lactic acid production from
cellulosic biomass) , W A2 5 AEWH R 63-65:435-448.

[0423]  fE5)—MMLIET T, K REAL & .

[0424]  [B[Wi AT RAASE T AS S5 RN AR ART 7 32, AT el AR 9 55 7 25k b [RIISOR 9% 740 5 3K
TR FEARAN R T (s B VKRR 22 0V A P2 20 B3R I o 91, T A2 T
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LR IR AT AE 2R oy B AN Al A RE o 7] DASRAS 4l R R IR 2 96 7R F % 1) LT, Ln] BLA
PE (flan ) AR CRE RO Sl B, AR AR PR LB Tk S

[0425]  FHY)

[0426] AN BHIRWS JAEW, 19 W, S 55 ERIAE 00 AEAD) 0 43 « B AD 40 T, X U A 00, 3 AR R
A 2 BT IR » DAE U] (O e IA AN = A 4 o — WK AR AR . 128 (K] L RE Yk
T B AT ACHE, 3 A 12248 R B R A BIORE 30 40 mT DAF2 JrURE T 40 £ ot B p)
(1 i, 9, OG8RI DA R AR VERE, sl ISR BUE 7R R 7.

[0427]  AEELPRAREY) W] L& XS M- (R4 ) e+t i) (Rt AEY) ) o B
A 40 1R S92 5, e R (A R, BLRORE ) R, SRS )8 (Festuca) R R
(Lolium) sy &, W A8 (Agrostis) ;LA AR, Bl sz B KFE =
RLAEER (FK).

[0428] XU P FEHA I SLBR ARG G2 (P b 5 88 3 OHEEHEE (sugar beet) (B E .
GARE) LA RHEY) (48R (family Brassicaceae)) (UWITEHRFSE L IHZEHE LA
N A R IR A AR R T )

[04209]  AEAER O SEB) AE2E L ARG iF R L S R L AR BRI (I (R B I e 4y
(IR ST 2L 2R, B, 26 57 kA RE A AR A LR AR R A X =, dn
ERAR . BTAMAR ER AR R i AL D AR LS A T B A D A R A . A, AT
VAR N, o A TR AL 2R, HR AR 25y o [RIAE, FAE 53 i S UL B T A
R R FH BRI 2 A 2R A AR A DA K R LA 4 4 2 e« L BRI B

[0430]  [AIAFEAL T A BH Y B Y A2 0 AR ) R A0 23 LA S RE At B i 1K

[0431]  ZRIKARAA K] 2 Bk DRI AR A0 sVAE ) 40w AR 4 AS s L AN i 7 vk i o il
Z, I UNT J7 R AR D B 40 N < iR R I — AN B AN RIS AR TN B
YrE E L A Bt Sk R BE R ZE TR, I HLAS B A G VAR 40 SORE 40 40 e 5 Ay 2 ik DRI R A R
LERYENOR

[0432]  RIAFIEAARE AL & g8 7R I 2 A% P IR AL TR M IR, A2 - IR S5 AR 1B FE 1)
FE W) A R o3 R IR % 2 M IR BT 5 W& A I 1R 28 e 4 T B E b IE 2 . 1fn HL, R IE M2
PRI AL & F T S0 A T R IA R R R REL A 40 L 1 R B P A i, R A AR 5 | N TS
WIRAEY) BT 75 () DNA J7 41 (& Bk T A 5N DNA 175925 ) o

[0433]  f1] 1, AR 48 Ay BB A AT I S AT Ak s DL R G ] 3R 0K 22 ik R ik B8 U 45 7 41, W s B+ A
L TP FTIE 5 5 B B 7 5. 91, Zmhs 7 A 1) 225 TR ) 2 e ] DA 2 B 28 1
3, BT LU R E U BB 2R R PR 1R, FF HL AT LA SR L A A e e o 2 2R B
Y4y, b st P3R5 B B (Tague) 56 N, 1988, tH 4 4= 2% (Plant
Physiology) 86:506 ik .

[0434] X T4 g 28 2 3K, W] LLAd HH 35S—-CaMV. E k2 Z 1.8 RBALsh & B 1 B3+
( 35 2% 7 (Franck) 28 A\, 1980, 4 i (Cell)21:285-294 ; 7o B Hr B 27 25 A, 1992, 1 )
7 F AW % (Plant Mol. Biol.) 18:675-689 ; 3K (Zhang) 2% A, 1991, ¥4 4 41 g (Plant
Cell)3:1155-1165) o 2% B ¥ ¢ A 3 Al LA i <ok B ek i 4121 (storage sink
tissue) (WP F R FEIZE LA RSE) WE8h 1 (ZEEZL (Edwards) FEE 2%
(Coruzzi), 1990, #t f& % 4F ¥F (Ann. Rev. Genet. ) 24:275-303) ; 855K H 4C i FE AL 21 (1
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AL KB (FFE (Tto) 55N, 1994, #5 W) 4 T A W) %% 24:863-878) s T ¢ 5+
MEZ 7 aek BRENAEA EEEAKED BREEAB3IT (R (W) 55 A,1998,
) 40 Mo AE B 2% (Plant Cell Physiol.)39:885-889) ;3K [ & 3k 8 4 B4 M & K 41
B FEARERKES BT (PR (Conrad) 28 A, 1998, HM A FE % 24 3& (J. Plant
Physiol.)152:708-711) ;5R AR PR S 30 1 (B (Chen) 55 A, 1998, 1 4% 41 iz
AT A2 39:935-941) 53k H KK IHZE (Brassica napus) [ 2 (9 napA J& 81 F ; 8 A4
sl L S0 (AT A HoAth B - Sk B B, B0 A, A W091 /14772 Hh B iA . bk, JE B F T
DL 2R S5 1 3 7, 0ok RS A rbes JA 3T (IR & (Kyozuka) 55 A, 1993, 4
A2 38 2 102:991-1000) « /N EREE A B3 RN e IR B R 5 3+ (Z 5L (Mitra) R4y
&7 (Higgins), 1994, FHY) 7 T EY) 2% 26:85-93) 3k AN aldP ZEFH 3T (3l )=
(Kagaya) 5§ A\, 1995, 77 T4k 22 5 RE 41 %% (Mol. Gen. Genet. ) 248:668-674) . B A% 115
SAREFF (SR E pin2 B3F) (F Xw) 25N, 1993, Y 55 F A2 22:573-588) o
[F R, 5 3 7] DUB R AR A A FE, iR B 1 5 ol 2k B Aok 5, sl el 45 i N i
BOS BT I, ) OB HERCR PSR (L0 VR TR  LLRORERR ) DU E R
JBRIE S
[0435]  I&W] LAY FH S Bl 38 98 oA SR AR i A 4 T SE IR AR AR 1) BE i R 18 . B, JE Bl
TR T o DO ICELE B ) T 5 R BN 2 TR 2 WS NS . filan, SN,
1993, [A] B3¢, #68 T BN | R — NS 7RI mEIA.
[0436]  JEFEMERRICIE BRI SR A R AR RO ATAT T Ath 5 3 W] LLIE 1B A AT b n] F 1) R 4
[0437] %R A4 2 AR 2 AR PR A A0 0 0 10 LB AR R N B R A b, X 285 AR
AFE RN A RN S ER0T S R TR R DL AL
i 2 (Gasser) Z& A, 1990, Bl 2% 244:1293 ;3 4 B ZE B (Potrykus) , 1990, A4 / Hi K
(Bio/Technology)8:535 ;&4 (Shimamoto) Z& A, 1989, H4Xk (Nature) 338:274) ,
[0438]  H ATHYEEARAT N TR LR 2 — P T AR BRI E ) (R T2,
EZ WER R (Hooykas) Flji /RIAEHF (Schilperoort), 1992, #4173 1445 19:15-38)
I B T4l s 7 AR (1) T3 32 AR ik SeAE )i i A FH A et vk, =ik
EEFLIR B R T VR AR R T (U 24k DNA IR BSOW aBR Ak 1 ) 22 oh IR A 41 2Bk
REPHM (FEHREFE (Christou), 1992, fHA A& (Plant J.)2:275-281 ; By A%, 1994, 4=
F A {ATIATE (Curr. Opin. Biotechnol. )5:158-162 s FLVG /K (Vasil) Z& A, 1992, 44 /
FAR 10:667-674) o F T4 AL S A AR T A2 58 T IR AR B 3% 4k, 0 ]l 3K A7 0
(Omirulleh) 5N, 1993, HHH 73 F AW 21:415-428 Prfiik o Ji M 7 5 G561
LR 6,395,966 F1 7, 151, 204 1 Friid (A8 Le (IXW A LR E S 5 H UL A &
).
[0439] AL )i, MR AU AN B 7 V20 DA N RIEM AR A AR AT i 5 9 AL
LT AR R SEREAE ) o 18 e AR T A T v BG4 FH A9 it FH b 2 I T-DNA R 1A
LA B I e 1 T A AT I I B SR IR 7 i R R e DI, B T AR IR B S AR P
PEMEVE BRI FEIE R

[0440] [ HIAS i B A S AR L e A AR D JE AL AR 2 b, 3 m] I T A B AT R s AR
TR 55 R Z AR S A ) 2 AR SR R R L R o A, ] DU R 2% AR G 5 A2
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(RIS | N BLARKRE D A b, 1 TG 75 2 LM 25 e SRR (RIAE ) o PRI, AR BHAS
S 5 MR AR BH 28 Ak 1 40 B 38 P AR R A, 1 ELIR IR a5 X R ) 4R anvE
IS, AT DA R R AR & B ) 28 R SR AR A AR AT AR S AR XD ARRT EL AL A AR
P A% BH )25 110 DNA A 1R o 2448 B EUE I AR 0A R 5 BB ) R A8 R i A 2R R 5 N
MRS XD IRPAERR HI P S 7626 B LR 5 7, 151, 204 Hik .

[0441] W] LLIE I [RI RS B A0 T V7= AR o 80, R ) B B A 0k Ay [PI AS A R BE DR R L R
VL AE i B AT RS o

[0442] ] DA FH 152 A% s i ok Gl B A U B () — i sl 22 i 2 S DR — B it A6 75 5B N3
— PP IRAE T S AEXT TR RUE A, bR B IR B AL T IR 20 A, AR S AE e mT LU Tk
G R IR 5 A R . Ak, AR bRid n] DAFR A O B AR 422 A3 A L R Pl
(RIAHXT FRFE (B a0, 4 B B a BB R IF H ) A B 4R 2057 iy BB IR 15 s 1)
M5 — PP RS AR AT I, W] DU A I3 AR PR Ie SR IE B AN A SR 1 MR, 1o ok 2
A AN B Ee A9 1 P s SR AR DA 7 X, A —Fh sl 2 PR yE N R 1545 15 5
I 5 I HARE /M

[0443] AR BHIEW B = A AR R B AR AR 9 75 323, IR 28 7 L EE < () fE A 2 T B AR
I A T TR S gl % R 1) 2 AT IR B — P G B R el — P 4 e s JF HATIE
H (b) [BICZAR A

[0444] T8I DL SEAE— S0 R AR e B 5 3K 6 SE A A IS A i e Ay R ol A% % BH A3
[0445] 525

[0446]  BRIFE

[0447] A B FAEL B 22 A BOIR ISR AT CBSA13. 71 AE A 2T 4 WE K B L DAL ) oAt o A3
K 1 MT3568 11 A W6 VL B 22 A< A2 R IR B CBS413. 71 21 4 Wl K A il ¥y 3 a6 7 3= oK it
7 MT3568 5K 14 Jal3b5 [ amdS ( LELILEE ) FE RPN AT A4 (W02002/40694) , Horp
pyrG & IR AT oK 2% amdS FERI I FE R PR ST . K 2 PR Jal250 (W099/61651)
FAVELT 4 — Wl KRB A AR R k1 =

[0448]  $5FREEFIAH

[0449]  PDA AR H1 39 58 B8 4 e MR IR AN 22 1 FH L8 T /K A ik

[0450]  2XYT A HH LAR %5 IUAL K < 16 (RIS IR 10g HIEEBEAEELAY) \5g [ NaCl . 15g {148
WG (Bacto agar) LA 1 AR E 1K,

[0451]  MDU2BP 8% 736 i1 LU N & T4k <45 K3 264 L 1g 18] MgSO0, » 71,0, 1g [¥] NaCl.2g
[#] K,S0,+ 12g [ KH,PO,7g FIBEREAEEA) . 2 (PR 25,0, Bml [ AMG R & 4 J8 v LA & &
1 FHRI 2B 77K spH 22 5. 0.

[0452]  AMG JE 2 4 J@ %V 1 LA R & T4 A 14. 3g ) ZnS0, » 7TH,0.2. 5g [¥] CuS0, « 5H,0.
0. 5g [ NiCl, * 6H,0.13. 8g [#] FeS0, * 7TH,0.8. 5g [ MnS0, * H,0-3g WIATH . LI ZE 1 7
()25 81K

[0453]  TAE 2% 7 ¥ /1 DA T % T4 A :4. 84g I¥) Tris Al 1. 14ml ) UK 5 BR < 2m1 ) 0. 5M
EDTA (pH8. 0) LA R N2 1 FHAI B 17K

[0454]  SEH 1 ook H M8 FRIL IR 22 A HEARWEARTAT CBSA13. T1 Y FEDRI 21 DNA HET 4E B K A
I X1 ) PCR 47 4%
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[0455]  FE—Fhpy ki i PCRY™ G2k B e A i 22 A8 R IR B CBS413. 71 (2RI
DNA [J—Fh T4t /KRR o o o, A F ) 0 5 | 6 R R ol BRBEAT 47 3, X 28
51k e v 2R US4 Bis U0 S % GHE 21 4 — ¥l 7K fft i ) 355 I8 PP 1K 40 I R IR 57 X o 7E
PG BEZ T, W i BOR R A 3 BAE R sk ek T RERIAE 57 R 3T AN
n] F PR IR S 1 5 |9 ASRAS e B i e 1) o

[0456]  Ad LA Bz i 355 14 859 11 860 LL—Fi#i &, (touch—down) PCR J5 ZEXF A #5
SR BOEATY 1S, 7E1% 07 VIR KL 67T CIERD B IRIGH TP B 1°C, &tk 10 4
TEER, EEIIAE] 57T CHEBKIRZ . A5 LI 57°CIB KR 54 29 MG 58 Y 1
[0457] 5|4 859 :

[0458] tkccygaycgygaytgyge (SEQ TD NO:71)

[0459] 5[4 860 :

[0460] tcrccacckggcettkaycca (SEQ 1D NO:72)

[0461]  {ff I REDDYMIX™PCR Master Mix (ABgene f5 [ /2y 7, #2 ¥ R (Epsom) , H:[H ) ik
ATY I § R VB HH DA SR < 1w 1 g AR B 22 A F R TR R CBS413. 71 ZE R4
DNA {E AR 75 249 50 FZEE /K195 |4 859 1514 860 LA & 12. 51 1 ) REDDYMIX™PCR Master
Mix, B ZARFN 250 1, 18 FASTDNA® SPIN 378 (Qbiogene 23 7), 35 H InA)4E
AR IR ELHT AR (Carlsbad) ) )77 58 M TR 22 1R 2% Y RE A B 1 22 4 2 IR R B 2 1A
4 DNAo FE— DRI HATY 1, ZPIE A G FE D :94°CTF R AR AL M AP I,
FEEE 2 735D s 11 MR EIAE 94°C R AR 45 #2 7E 67°C IR K 45 F5 (H AN 5 2L %
ik 1°C ) JBARAE 72°C M L 23 Bh s BLR 29 MBI IRAE 94°C R A2 1% 45 72 7E 57 C IR K
45 FpUA AR T2°C R e 1 73 A8 72°C TR AR, #7487 73

[0462] A ] TAE S ifid it 1 %6 BRIRRH 8 s L wikORE S N 7= D EAT fe i, e SR 31K &Y
700-800bp [f] PCR P45 o K5 iZty MiZBERC YT, 3% HAH A TLLUSTRA™ GFX™ PCR DNA il
s ai ARG & CEM AT (GE Heal theare) , /NE/R T (Little Chalfont) , 3
) R DNA JEAT 44k o MR 3% 7 1 Ui B S, A TOPO® TA CLONING® 7% (578
(Invitrogen) , EE M AR AT (Life Technologies) , 3¢ [ hnA) &A1) I < /K B4 4 )
WAL PCR F B il 2 8 A pCR®2.1-TOPO® (A, 26 M A dr ki A A 7], 26 [ 48
FNE AN AR /R S0 ) A, IF LA AR g v 16 U B 54 A 24k A2 IR S2 38 K i v 4
M (e, LA A BOR 2 =], S8 EIMAAE AN -R /R A ) A

[0463]  ELFE:H 514 859 Fi5 |4 860 F Had it A LA B i) M13 1E M 20K 5 40 F M13 2 7]
BART P PCR =41 4 A~ B v B EAT I >R 5 1% PCR P 7241

[0464]  ML3 IE[H] -

[0465]  TGTAAAACGACGGCCAGT (SEQ ID NO:73)

[0466]  M13 S| :

[0467]  AGCGGATAACAATTTCACACAGG (SEQ 1D NO:74)

[o468]  {f HJ BLAST ¥ & T. H ([ /K /R (Altschul) 5§ A, 1990, 73 F A4 % 2% i&
215:403-410) iz o0 5 CAF AT LS, IF HAZP AR 8 5 LR B 2T 4E 5 KA
il 4 i 55 PR AH AR
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[0469] A ] g HEL 18] 22 A< 85 PR IR VAT 4T 4 — W /K At B2 DXL 1R 40 e 2ok e vk BA R BTz
(LR S 5 14 934.935.1044 . LA K 1045, USSR B8 05 W% 541 I 9 3 25 45

[0470] 5[4 934 :

[0471]  AGAGTCTCGTCTCAGTACATG (SEQ ID NO:75)

[0472] 5|4 935 :

[0473]  CGAATACGTCACCAGCCAC (SEQ ID NO:76)

[0474] 5|4 1044 :

[0475]  AATTGCTGAGCTGTTTCAGC (SEQ ID NO:77)

[0476]1 5|4 1045 ;

[0477]  TGACTGGTGCAACGTGATCG (SEQ ID NO:78)

[0478]  FET-HIIE R 1977 &, AE— 28k 22 S 9 50 T {5 FH DNA 25 8% SPEEDUP™ FiVR &1 51
% (Seegene, #i[EH /K (Seoul, Korea) ) SKRIATIER DR . ANHIH 1% 7 b PR a4
PCR J i, IX PR 2H PCR [ W A4S < A 2 PRRE S Mk 5 | R DU R AN [R] PR R (8] 5 | kAT () — 219
B, M PR e R AT I — ALK (nested) N o A3 BT HERE 1K) SN AR AR —
YT BN

[0479]  XFT-4E 57 J7 In] EIZEERI0 A R Ui, FHAE ERIRE S 1% 514 934 SR iEAT 5 — 41 PCR [z
Mo fEP M2 5, IOV 150 w1 KK IEAT#RE, HF HATH 5w 1 RGBT A B 2 RS e
514 935 FEAT I EE 208 5 PCR W P ISEH . 41l DNA 2D SPEEDUP™ TIR & 5 & 77
FPTRAR L 58 CIR KR L UAT S Y 1. A TAE Z2 il i 1 % B IR B e I rEL UK XS
N = EAT AT, JEh 7E DA SR R I — A ORISR K2 1000bp AR R — i o B i%
1000bp J BEFFH G VR, B el A A 1w 19 SO, 3G 1000bp P4 Ay A5 =5 52 815X
PCR X Mo A1 ] TAE S yBE I 1 %6 BB b e v VKOG e N =) B AT ey I FLIE i RS R
BRI MAZBERE F B — /N A 7 1000bp 3k M e S 34T 55 —F 414, % 1000bp 45 7EAH [F]
ZA% R I PCR SN A FHAERENR o A TAE G2 Bt 1 % S BRI o bk ot B2 N = k4 T
fEMT, I HAF1Z 1000bp 5 MIZEERY) T, 35 HA# A TLLUSTRA™ GFX™ PCR DNA Fils s 4ift
TRFAEXT DNA AT Ak . A8 514 935 KA 2 1% PCR #7471 o

[0480] X T-7E 37 JyInl bR ZE R0 A R U, 2 R s S 1t 5 1) 1044 SR FAT 55 — 41 PCR
RN EP G2 J5, ROV 150 w1 F/KSEATRRE, 3F HAT A 5 v 1 BIABEBAE o FH S RIRE
ST 1045 EAT 58 — 21 5550 PCR J W A (A AR« 1 i DNA 25 #% SPEEDUP™ FIlVR A
AN G T R TR LL 56 CIB KB E AT 41y 1. B N =448 A TLLUSTRA™ GFX™
PCR DNA s i AT & A PCR S W2 43 44k, FF Hod i 7E iz R S d2 ik iy 10w 1 9k
HE 2% v R Ve SRk 4 o T LT 7 SO B P AT 3BT < ST AR B I R Ul B T
1§ TOPO® TA CLONING® R & & VoK 4w 1155 24k 1Y) PCR S B 9 B 2 3¢ % 3
pCR®2.1-TOPO® 7, Ff H ik 26 g W i 4% A0 21 TOP10 L 222 2 Kt i 4 e o
ok BB Al T A X e N R P SR AS ) b R AT 0 2, JF HUA M13 1E &k 514 (SEQ 1D
NO:73) FIML3 S F#AS14) (SEQ ID NO:74) X8 i AN e o B AT . 25 B K
2924 800bp [y P4 A~ E A b [ Ay W A EL B 2 A A5 DR IR R 4T 4 — Wl /K AL R 1L 37 1741
YT 7 4 428 1l B S AR (contig) o
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[0481] W& I EL B 22 A< B R IT0IR B 41 4 — W /K A I8 4 B o 27 1) S R 2L DNA T 51 FHHE 3 1
TR T4 HIAE SEQ 1D NO: 1 1 SEQ ID NO:2 Fh . 1789bp LK 4L DNA J75%1) (fudE
KRBT ) A AT SEQ ID NO: 1 A% EFER 80 & 131.201 £ 253,540 & 592,847 % 897,
1036 % 10951354 %= 1443, L} 1686 %= 1744 KIS 7 N A . iZFE 2 DNA Fr BLdws B
H 456 PMRIEEMRINZ K. A Z IKGmbE 7511 % G+C &% /2 56 % . { ] SignalP BAFFEST
(JERBREEN, 1997, S iU TFE4L 10:1-6) , TN HA 19 NERIEERIME 5 K. I P ) a2
A 437 N ERR, B 46kDa BTN 4> FEF 4.0 KA. ZEERAESENK
i Ab ) CBM1 RS (B /K AL B 45 A A (SEQ 1D NO: 2 IR FEER 20 %2 56) » AL 45 /2
IR 397 & 1786,

[0482]  Sffi] 2 - KemE PEL IR 22 ACFR IR IR T 4T 4 W /K Ak Bl g ) P 21 3 e 2 ol 2 AR TR 2
(LN

[0483]  JaLidAd AT LA T Brros B P bl £ e S A% IR 5 | A 0 19 oK 18 86 DR 25 DNA 1) 4 1 Jo
B - 2) SR A G AL B 22 A e IR TR R £ 4 KA i g B 2 e I A ot R SR A I

pMStr57 (W02004/032648) H, # 4k pMStr57 404 FH 178 K AT B vh e A B0 LKA i
PGPS I PP 1) o 1 M55 T i 18 Pl i ) 51 il 22 1) amd S ZE RIS ) 5 1% amdS ZE R AR 1F
157 F CBERAE A ME— R . A8 tha iRk i g >k B R & iAE A 0 Th Ve R 8 1T (NA2)
BTN, ZA TSk B SR IS R U REBEIR AL (tpl) JRALEERRIE 57 Ji-T e 41 A
oK E R i Ve R R R R A R R B 2 T RS

[0484] 5|4 1167 :

[0485] acacaactggggatcctcaccatgegaaatattettg (SEQ ID NO:79)

[0486] 5|4 1168 :

[0487]  CCCTCTAGATCTCGAGCTAGAATGACGGATTGGCGTT (SEQ ID NO:80)

[0488] i Fe il 75 (1) U W45, 456 FH TPROOF™ SR L 2X Master Mix (fA 5k SE 50 =4 PR /A 7,
S R DN A b ve 3T ) SRUEATH I o 4 HG S NI EH BA T 55 A A < PR 22 A ER IR
CBS413. 71 HEFIZH DNAAE A 5 A 25 R BEZK IR 5 149 1167 F15 |49 1168 L J 25 1 1
IPROOF™ R EL 2X Master Mix, B ZAMARIN 50 1 1o E— DTGP AT Y 1, iZATE R
IR AE N :98°C T IR A B AL M AP BRFF S 2 73 B 55 AMBER I 545 98°C T AR ME 10 #0  1E
65°C FIRK 10 #5, LLAAE 72°CR K 1 408 s DAL 30 MBI & AE 98°C R ALk 10 75, Al
FE T2°C N AR KIEM 1 3%k, 1E 72°CFIMT RAMA, B8 10 734p.

[0489]  HRJ il 3 75 (19 U8 A5, 48 FH TLLUSTRA™GFX"™PCR DNA FHIE R AL R £ TR AR
NZH 43 T 53 B R 2 2000bp 1 PCR 7). XJ BT 484K I PCR v BEHFAT IR, 3 Bz 741 5 SEQ.
ID NO. 1 [A)751) %

[0490] R4k il X& 7 1) U B A5, 48 A IN-FUSTON™ 8 PCR va B2 1 57 & (32 %' 2% oa oK
B = A R 7] (Clontech Laboratories, Inc. ), 3& E A 48 J& W M 1 53 (Mountain
View, CA, USA)) #i% PCR A Bt 5ol £ Bam HI A Xho I {HAKI¥S pMStrs7 o, X743 B 1) i 2
RILRMY AR pUStr215 HIME P T 22 A F R TR B 41 4 — /K APt is4m A DNA AT /7, O HL.
ZF5 5 SEQ. ID NO. 1 (IFE5)—3%,

[0491]  SEH 3 & AT T L2 A TR AR TR BT 41 4 —BH /K A BlE i B0 P 5106 K 25 MT3568 H i
*Kis
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[0492]  H2 4f5 ve HEL M0 i AR 55 N, 1988, AR R 6, 1419-1422 H1 W02004/032648 K H B
FIEE oK i 2 AR MT3568 H pMStr215 AT 4t # )\ iA & B AE 750 1 1 [
DAP2C-1 57555 (W02004/032648) H17E 30°C M 15FE 4 Ko MR HlaG py () vd B 45, A A
SEEBLUE® Plus2 4» 1 EAriEN] E-PAGE™488 %6ty ( T, 35 M A= dr R A+, £ n
FIAGRE 4 /R L4 ) 8k SDS-PAGE SRSt B k4T 43 #7 o A INSTANTBLUE™ ( 4 AR 25 1
Wil A7) (Expedeon Protein Solutions) , 3¢ [E S #f LA $77 (Babraham Cambridge, UK))
SPAZBE AT Y 0 N4 T — AN K2 55kDa (RN BV FH FCH »

[0493]  TEILAETE 0.01% TRITON® X-100 (PR FRIE (amdS) FRBERIZ: 0 A
TRAGIX LAY AR P I AN (F8 7 A K 182 MStr390 FTMStr391) 735 Wy 4k LU BR il B 7%

KB

[0494] Sl 4 - ] T-0E PR IR 22 AR TR A S0k GHOA 2T 4 — Bl /K el 11 5 RI4E LI
ARFHE T2 P 2B [ FORE R 2

[0495] LR Bom (KPR G S H IR 5 15 TR MR B pMStr215 Mg PR I 22 4K

TR WEIR T GHOA £ 4k — WK AR 1T 4 P 51 ) 42 K T I B BEHE . T IN-FUSTON™ g
Bl e (e 2 R v SE I = A PR w5 35 IR A& JE 2 s ) % B v [ 21 S0k
pMJ09 (W02005/056772) .,

[0496]  In-Fusion 1EM 5|4 -

[0497] 5’ —~CAACCGCGGACTGCGCACCATGCGAAATATTCTTGCTCTTG-3" (SEQ ID NO:81)

[0498] In-Fusion X M54 -

[0499] 5’ —CAGGCTTTCGCCACGGAGCTTACTAGAATGACGGATTGGCG—3" (SEQ ID NO:82)

[0500]  FHAKT-BHRKGIETFA) . HRFFHVEE 50K pIMO9 14 AL 5 (1) 51— 350 o
[0501] ¥+ B2 BER 95 L B S 40 PCR B HT, % PCR J M H DA 25 I 41
B KZ) 150ng HFURL pMStr215. B 1. 5mM MgCl, i) 1X EXPAND® =14 EL PCR DNA 24
B2 bl (B N R (Roche Applied Science) , £ [H 3 4 (Mannheim, Germany)) .
1.0w 1 [ dATP. dTTP. dGTP. LK dCTP (¥ 10mM FLIE4. UL 0. 5 H47 [ PHUSION® DNA
FEH (AT BB ARA R 227 (New England Biolabs Inc. ), 3€ [E RIS i ZE M A 3 g,
#F (Ipswich, MA, USA)) , & A& 4 50 1 1. 4 EPPENDORF® MASTERCYCLER®
5333 ( 3 A& £ Rl B /4 7] (Eppendorf Scientific, Inc.), 3£ & 41 24 M 5 i FF 7 B
(Westbury, NY, USA)) H AT 3G S I, g Ft A 94°C L2 438, — MR s LA B 98°CL 10
Fhap, 55°C 30 #4f, LUK 72°C .30 438, 30 ME . 7EIX 30 MEMZ G, Bz VAL 72°C
THFE 10 38 ARPEHIIE R 7 S, K S 2 E PCR A P8 ik s I 20 FRAL1F) Dpnl (4H
BAS YA R A, SEEBREEE ZEMN ) 16 3T CRBRFIEHAL 1 /N DUETE A AT AT 7R 4%
[ R pMStr215, I H AR 5 18 A NUCLEOSPIN® PCR #40iR 7 & (Macherey-Nagel 2%
w), 8 [H 4 (Diren, Germany)) AT 44k .

[0502]  dE LA Neo I Al Pac T JHALRAT KL pMJ09 ZePEAt. . HRYE Hilas 1 1 77 52, 48 A PCR
RS (PLAA R (QIAGEN Inc. ), 3 E MM FLAETEIE (Valencia, CA, USA)) K4k
iz B o A IN-FUSTON™ v B AR5 ks 4l AL 1K) PCR B v [ B 2k M AL 1y HL464k 1) pMJ09
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BT RNV (100 1) HLUF & T2 < 1X IN-FUSTON™ 283 ( 5 D28 e SE IR S A PR A
), 52 [E s JE N LSe35 ) « 1X BSA ( 50 %9 28 5 S 30 5 PR =), SE 1 R4 JE 2 L5
) 1w L IN-FUSTON™ [ ( 50 2 28 5 S50 25 FR /A 7 5 98 [ In A48 Je Y2 M 1L 53) + 145ng
(K1 Neo T il Pac T VALY pMJ09. LA K K2 150ng [K)ME P EL B 22 4 20 IR R 18 44k i PCR
). KEONAE 50°C RIRE 15 A8, JFHAE ST'CRIFE 15 20 8h. MR 3 i 1 i B
P, A 20 1 VBEFER K E AL XL-10 GOLD® Kt B2 5410 (Stratagene A7),

SEEINMN B (La Jolla, CA, USA)) o FER SN, B 175 w1 AL S VR R AE AR T8
100 b g ZA LLVIAR /ml Ff) 150mm2XYT B Fo FHZARAE 37T°C B A . AEHEAR T REHLIE
PRI BAEF BIOROBOT® 9600 ( LA FR2A 7, £ I FLAS VN ) M EEFh 4L
Ml £ 50k DNA. 38 Sac T BRI AT s AT 70 4. AT 3130x1 8% 3 #rds (N
MRG0T (Applied Biosystems, Inc. ), 35 E I MA4E ST (Foster City, CA, USA)) Xt
LA T2 R ) T A A X v AT I DA UE AR A I LE e A\ 21 pMJ09 BRI . IEFRIX
U ORI — M Of B 2 A pAJ226.

[0503] S5 5 FE AL B 224X FOIR WIR TR 2 GHOA 2T 4 — Bl /K it 11 BE R 583 1A ¥ 4
2

[0504] it f# FH QUIKCHANGE® XL JE s & 58 (Stratagene A, 38 [ i Mz
L) 76 pAJ226 (SEH 4) |HEAT & fUF AR AL TR A B 22 A BRI B GHEA 2T 4 — 4

IKAAEEE 1T AR H T8 RO A% B IR BT A AR RS8R 1 hoR .

[0505] P 5AL okt DNA 2 i BIOROBOT® 9600 > il 4% () I HAT A 3130x1 i5i4%
G s AT I e AR IE AR AL, o

[0506] & 1

[0507]
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‘ . B
AT | 5| ar | 5 .
R A 4 R
cgtegtacacgeagggoAactecaactgegatg
MaWo236 (SEQIDNO: 83)
D332N pMaWo92
catcgcagttggagtTgccotgegtgtacgacg
MaWo0237 (SEQID NO: 84)
cgcagagagegegtatttggag(CTeatcaactatgegataacgaage
MaWo0244 (SEQID NO: 85)
C256L pMaWo95
gottegttatcgeatagttgatg AGetecaaatacgegetetetgeg
MaWo245 (SEQIDNO: 86)
gccaaggtecetaccAtgggogagtatetgg
MaWo250 (SEQID NO: 87) )
V154M pMaWa98
ccagatactcgeccaTagtaggcacctigee
MaWo251 (SEQIDNO: 88)
gtccacaccatectgGlcattegtacgtogge
MaWo252 (SEQIDNO: 89)
1228V pMaWo99
gecgacgtaccaatgaCeageatggtotegac
MaWo253 (SEQ ID NO: 90)
cteatcgecggetGeegtgegeggtetag
MaWo254 (SEQID NO: 91)
S306A pMaWol00
ccagaccgegeacgeCagecggegatgag
MaWo255 (SEQIDNO:92)
geoactatgtgaatgccTtCggaccactggtegeggcge
MaWo258 (SEQIDNO:93)
L344F pMaWel02
gegeegegaccagtestceGaAggcattecacatagtee
MaWo259 (SEQIDNO: 94)
[0508]

86



i M B

CN 103998605 A 83/93 11
ggagtgoatcaactatgegCtaacgaagetcaacetgee
MaWo260 (SEQIDNO: 95)
1261L pMaWo103
ggeaggttgagcttcgttaGegeatagttgatgeactco
MaWo261 (SEQIDNO: 96)
gtgcatcaactatgegataaAgaagetcaacetgeccaatgty
MaWo264 (SEQIDNO:97)
T262K pAJ235
cacattggecaggtigagetteTitatcgoatagtigatecac
MaWo265 (SEQIDNO:98)
ctacaacgecetggaceAteagteegtgecegte
MaWo266 (SEQIDNO:99)
V3221 pAJ234
gacgggeacggactgalggtceaggogttatag
MaWo267 (SEQID NO: 100)
ctacecagetetatgecaatecgCactattegictgaagtgtacactttg
MaWo272 (SEQIDNO: 101)
Y112H pMaWol05
caaagtgtacacttcagacgaatagtGeggattgecatagagetggtag
MaWo273 (SEQIDNO: 102 )
cceacceageaacaacaatgge AGgactgstecaacgtgategoe
MaWo274 ( SEQ ID NO: 103 )
G375E pMaWol06
geegateacgttecaccagtcCTeecattgttattgctegatege
MaWo0275 (SEQ ID NO: 104 )
agcagccageaatggagaattctAcattgecgacaatggagtegec
MaWo278 (SEQIDNO: 105 )
S197Y pMaWol08
ggcgactceattgtcggeaatg Tagaattcteeattectggetgct
MaWo279 (SEQIDNO: 106 )
[0500] S5l 6 < ] T-M& P IR 22 A B IR IR 1 50K GHEA 2T 4 — MK fife i 11 FE AR AE

oK 8 1 T P IR R IE IR JRORE AR
LR s (R PO 05 i S A% IR 5 | DR B v SR 3T 38 4t 6 oK 1 S0 5 e PR ey 22
AFEPR IR B GHOA 274 — B /KRR 11 AR PR IR A KPR BEAE o At FH IR BEARCRI BT A5 114 57
BRI A FRAERR 2 s e A#1] IN-FUSTON™ 5 B 150 43X 4% PCR 74 b ) 3 Aol vt P 3

[0510]

pATLo2 (W02004,/099228) 1,

[0511]
[0512]
[0513]
[0514]
[0515]

In—Fusion [Em 514 :

5> “ACTGGATTTACCatgcgaaatattcttgecte—3" (SEQ ID NO:107)
In—Fusion 5|4 :

5> —AGTCACCTCTAGTTActagaatgacggattggc—3" (SEQ ID NO:108)
A BRSSP . HoR PSS pAlLo2 (W02005/074747) HIFE AL R
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JPA)— 2.

[0516] 4 =1 N\ AR /R )45 LA 51 T4 PCR MY, 1% PCR SN HH LA T 41 -
40ng a1 2 T Frda s (R RE AL R 22 AR IR TR B 9872 7 DNAL 1X PLATINUM® Pfx DNA
FABERMW (FEA, 2 E MR/ 2 ) L ImM B ER B 1. 51 1 [f) dATP. dTTP. dGTP. LA
S dCT (1) 10mM FLyR 4 UL K 2.5 B 47 ¥ PLATINUM® Pfx DNA ZE-A g (&7, 56 [
RRErEE ), AR 500 1. fF EPPENDORF® MASTERCYCLER® 5333 Hj3
AT N, G 94°C L2 438D, L MEFR LR EREAS 94°C (16 #5,55°C 30 75, BL K 68°C Bk
72°C 1.5 43BhE 2 4380, 30 M. 16 30 MEM LU, Fi% R VAL 68°C FIFHE 10 80 Jf
HARJGIE ACT A BRI P A BE, MRYEHIE R 77 %, 18 QIAGEN® PCR 4L 1A 5
BRXS TR PCR R N =i AT 4tk o 7E—S815 00T, M4 HlI&E 7 9 77 485 8 PCR R V=4
AN 20 B Dpnl 7 37°C R BRI TH AL 1 /AN DA AR AT A 5% 4R 1 pA L Lo2, FF HAR
i I NUCLEOSPIN® PCR LR F &3k 474l4k

[0517] i id Al Neo Tl Pac T i ALK AT TR pAlLo2 ZePEAk. M4k il 3E 7 i 77 5, A H
QIAGEN® PCR #4455 Skt JFOkE .y BEUEAT 44k 8] IN-FUSTON™ o b 1) ot A
Ak IR PCR B T 3I4: AL 1) BL4lAL ) pAlLo2 Bifhrh . W (10w 1) LA &4
A%, s 1X IN-FUSTON™ZZ 3 . 1X BSA. 1 1 1 f¢) IN-FUSTON™ i . 100ng f¥J F Nco 1 F Pac 1 JH4LIK)
pAlLo2. LA K K% 50ng B 100ng HIEFAEEALIY) PCR /4. #iX L8 R NAE 50°C FIFE 15 7
Bh, JFHAESTCRIFE 16 438 MR HIxE i i Ut B, A 2 0 1 (BRSSO SEERE Sl R e 1L
XL-10 GOLD® 8% XL1-Blue Kt B2 &40 (Stratagene 2 #], 35 E M HIE ) o 7F
SN, ¥ 175 w1 BFAL SNV IR REAEAM 7847 100 0 g ZU LU VAR /m1 1Y) 150mm2XYT #i |
WAZMAE 37T C R I & 1A AMIEEAR P BN B 2 1 B4 w9 H A BIOROBOT®
9600 MAFFf 73 [ ) 4% JFok DNA, @it Bam HI AT Sna BT 8¢ Eco RT FR il v AL 7a B BEAT 2
Mo AR 3130x1 4% 43 #rdis Ak By 0728 PR ail P v A S ) v e b AT I e DABSAIE AR AL 3 1
ffidd A2 pAlLo2 Ho PRAR RIS T35 2

[0518] % 2

[0519]

AR Pt sk

pMaWo92  [pMaWo92A0

pMaWo95  [pMaWo95A0

pMaWo98  [pMaWo98Ao0

pMaWo99  [pMaWo99A0

pMaWo100 [pMaWol0OO0OAo

pMaWo102 [pMaWol02A0
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pMaWo103 [pMaWo1l03Ao

pAJ235  [pAJ238

pAJ234  |pAJ240

pMaWo105 [pMaWol0bAo

pMaWo106 [pMaWo1l06A0

pMaWo108 [pMaWo1l08Ao

[0520] S 7 ME P TR 22 4 AR IR IEIR B I AR R GHOA 21 4 — WK 11 R L 4F o — 0%
IK ARG 11 ARRAE K I EF Jal250 Rk

[0521] KR % oo BL T B AR S5 N, 1988, B4 / B4 6:1419-1422 119 75 4 i 4 16 K h 2%
JaL250 (W099/061651) J&i A= Btk 51 g I pMaWo92A0 . pMaWo95A0 . pMaWo98A0 . pMaWo99A0
pMaWo 100Ao0~ pMaWo102A0+ pMaWo103Ao. pAJ238. pAJ240. pMaWol05A0. pMaWol06Ao. 5%,

pMaWo 108Ao HEAT# 4k, X T REF AL = AL 1 2 10 P b k. X+ &g 2 151
Pl AL A 73 B B SRR PDA R E.

[0522] 3 HEAR {4 A A FIOK il 2 MStr391 (sS4 3) ¥V 4 PDA AR A 8ml ¥ 0. 01 %
TWEEN® 20 3t¥%, JF HR MR 21T 24 LA ZRMCT ) Iml MDU2BP B 7257 Jf
HAEBACTIIE . /05 E Ja =2 TR, M il i i vd W A 8% —16% Tris— Ha Rt
R (S, 26 E AN R /R EV6 ) 38 i SDS-PAGE i 4% 35 FE ISR 1K) 20 w1 53347 4%
Mro IXEEEFEVIN SDS-PAGE % S/ T4 AL AR HA K2y 75kDa 8T 717 o

[0523] W35 B A —PhEE ALk (6 PDARR BAEK) IIVCA AR 8ml 1190.01% TWEEN®
20 YE¥%, JF HAF 354 25ml MDU2BP 3575251 125ml SRR P I HAE 34 C TR E (Ff
1EERAE 200rpm FHESE ) , LU= A T RALXLEAZ R 5 2. FE58 3 & 5 RIFYFRIX L%
i, I EAT A 0. 22 0 m STERTCUP® i JE 4% 870 ( B5HEFE A7) (Millipore), 35 ¥
JEM DIEFEE (Bedford, MA, USA)) HEATid &,

[0524] S5 8 < E FA L R 22 A< B R WK B 5K T GHOA T4 — WE /K il 11 It A
& P

[0525] ¥ 3ml [k H 524 7 M RFRP R IR Bl JE RS 7R 18 ECONO-PAC® 10DG fiid #h
K (EARSEI = A PR AR, 28 B INMAR R SO ) Wi Eh 4 100mMNaCl-50mM ZER4H (pHb. 0)
. A VIVASPIN® 6 (5kDa i B {E ) HEAS (B &R (Argos Technology) , 35 [
PR 32 IR 4 (Elgin, IL, USA)) K i 3h i385 352 W b (9 8 A Bk 4 22 0. 5ml AR
[0526] i F} 100mM NaCl-50mM & B2 %4 (pHb. 0) K X 48 3 45 () B 7% 7 W B 2 1mg/ml
[ 8 @ B B 7E 280nm R R WK A (1.9A280 = 1mg/ml) o #4 % 1mg/ml &
F AR AN 25 0 1 %5 43 340 s Il £ THERMOWELL® % 4 PCR & (T &> 7
(Corning), e T, LM ML) o ¥ — A% 50 80 IR FEAEUK b, M 55 — A58 73 3 4 18
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EPPENDORF® MASTERCYCLER®ep ep 5 5 S HAEI (AERM: A+, £ E 4
ZIMFE AR EL ) HPAE 67 C R I 20 0B IF HARJGAHI R 4°C, B BRI b o 85 A
1751 114 0.0114% TWEEN® 20-100mM NaC1-50mM Z &4l (pH5. 0) %X AN EE b k4T 7%
B

[0527] 4R Bk 0 52 I FA I RE SRR 2R UK b RS S AE B RV IR £ 4 2% (PASC) /K it
PR PSR AR TR o PR ARV M o B O BRI i — a8 = A BN & 96 £L PCR
W (AR A F], EEALMEIRMAE) . REKT 0. 01 % TWEEN® -20-50mM
LR (pH5. 0) ) 190 w 1 [ 2. 1g/1 PASCESINA 10 u 1 Ff 5 i HEATIR & . LA 200 1 1/
fL—X P HZS I T 50mM LPR4%H (pHS. 0) ZZiE ¥ 100.75.50.25.12. 5 LA & Omg/ FH1K)
HEBERRAET . B TR IR S MAE 50°C T £ EPPENDORF® MASTERCYCLER®ep
B S PRI E 30 738k 1A ] 25 FLEAS N 50 1 1 [ 0. 5M NaOH (A48 8] 25 B AR vE )
KA R o ARG HZARAEBL &S AR B R (FEERRH (Thermo cientific) , 35 [ BRE i %€
MK /RZW (Waltham, MA, USA)) 5 SORVALL® 1000B # 71 SORVALL® RT6000D
Bl (ZEERRHY, S 1E BRIG= 1 ZE MIR/R S ) A 2, 000rpm T BL 2 738

[0528]  JEILMEAE 50°C T 30 2Bl K ik R Hh RS U I JEUME AR v R 4 2 X PASC IS T
Bk BB O — B OIS ISR 2 — A 5 96 L PCRAR . 4T 0. 5M NaOH H1 ()
T3 1. 5% (w/v) PHBAH (4- F22& — 2K R E, VaA% 4L 2 A R A7) (Sigma Chemical
Co., Inc. ), 35 [ % 75 HL N 5% &) Wt (St. Louis, MO, USA)) SN %S FLH . SR 54 iR 7E
JPPENDORF® MASTERCYCLER®ep #:F S #AGIMUAE 95°C T I 15 28I HAR
JEAE 15CR A5 438l F T 100w L &R 22— MBI IP R 96 LR (e T A
H), BET, EE AL ) o ARG SPECTRAMAX® 340pc 73 66 TGRS (73 T-1%
] (Molecular Devices) , Z€ [E AN A& JEF5 7K (Sunnyvale, CA, USA)) K& 410nm )
WG o W TR TSI 3 5 P AR i P4 e R 6T LU 7 2657 9 B fE TUAE 4 10nm S (VRO 1 B 260 &
KA 72 FTRE T JEL P E R o (A B o AR A 1o A E DDA RO i ZK A 1) PASC B LI I SR
A 3 13 DA FRAR R 2R UK b FRRE S K AT PASC BRI IR R 1k SR ot e v S i 4 vE k. A8
(IR A PE S 2R AR 7R RS M B LR M I PR e M — N B R . A KT 1 AR
PR AH H 2R A B PR E P B i

[0520]  J@ it 5 oR A EEAH LU T FR 7R AR PR I B R R AR v 1, B 2 T B 5 SRAE IR T AR e
PERHE I

[0530]  JEIE UL a5 B R E— 2D Ul B AR B -

[0531]  [1] —Fh&T 4t —RE/KARREAZ K, B3 78 5 SEQ ID NO: 2 [ b Z IR A7 & 112,154,
197.228.261.306 LA f& 375 FHXT I [ — AN BLZ N B AR AR, Her a2 7k B £ 4 —pk
IR AR T

[0532]  [2] Wtv& | ATk (AR AR, 128K 5 28 AR 4 4 Bl /K il 1) 2 26 IR e 91 oy 2220
60% .2/ 65% 2D T70% £D 5% £/ 80% F/>81% . 2/082%. . £/ 83%. % /b
84% . /> 85% . F/b86% £/ 8T% B/ 88% . F/b89%. . £/ 90% . E/95% .5 /b
96% 22 /b 97% 22/ 98% B2 /D 99 % H/N T 100 % 17 51—k o
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[0533]  [3] anfseik 1842 Frid AR AR, 240 R 2 ik B T A ISR AR LT 4E il K g iig 1) — Fih Az
R, Z DL R & T2 « (a) 5 SEQ ID NO:2.SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8,SEQ 1D
NO:10.SEQ ID NO:12.SEQ ID NO:14.SEQ ID NO: 16,SEQ ID NO: 18,SEQ ID NO:20.SEQ ID NO: 22,
SEQ ID NO:24. SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO:30. SEQ ID NO:32. SEQ ID NO: 34, SEQ
ID NO:36. SEQ ID NO: 38, SEQ ID NO:40, SEQ ID NO:42, SEQ ID NO:44. SEQ ID NO:46. SEQ ID
NO:48.SEQ ID NO:50.SEQ ID NO:52.SEQ ID NO:54.SEQ ID NO:56.SEQ ID NO:58.SEQ ID NO: 60,
SEQ ID NO:62.SEQ ID NO:64. SEQ ID NO:66. SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 110 SEQ
ID NO:112.SEQ ID NO: 114,85 SEQ ID NO: 116 [ a2 ik B 5220 60 % 741 — 2 £ 1k
(b) FHAEZ D™ 4 FE AT NS5 LUF S I AS I 2 % IR 4m D i 2 JIK « (1) SEQ 1D NO: 1. SEQ
ID NO: 3. SEQ ID NO:5.SEQ ID NO:7.SEQ ID NO:9.SEQ ID NO: 11.SEQ ID NO: 13.SEQ ID NO: 15,
SEQ ID NO:17. SEQ ID NO:19. SEQ ID NO: 21, SEQ ID NO:23. SEQ ID NO:25. SEQ ID NO: 27, SEQ
ID NO:29. SEQ ID NO:31. SEQ ID NO:33. SEQ ID NO:35. SEQ ID NO:37. SEQ ID NO:39. SEQ ID
NO:41.SEQ ID NO:43.SEQ ID NO:45.SEQ ID NO:47.SEQ ID NO:49.SEQ ID NO:51.SEQ ID NO: 53,
SEQ ID NO:55. SEQ ID NO:57. SEQ ID NO:59. SEQ ID NO:61. SEQ ID NO:63. SEQ ID NO:65. SEQ
ID NO:67.SEQ ID NO:69.SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 8% SEQ ID NO: 115 [f]
HCZ IG5 75, 8 (11) () A KAME s (o) HELUF&IRA 20 60% 75— HE
() % ¥ B 4% 1% 22 1K :SEQ ID NO: 1. SEQ ID NO: 3. SEQ ID NO:5. SEQ ID NO:7.SEQ ID NO:9.
SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17 SEQ ID NO: 19, SEQ ID NO: 21, SEQ
ID NO: 23, SEQ ID NO:25. SEQ ID NO:27. SEQ ID NO:29. SEQ ID NO:31. SEQ ID NO:33. SEQ ID
NO:35.SEQ ID NO:37.SEQ ID NO:39.SEQ ID NO:41.SEQ ID NO:43.SEQ ID NO:45,SEQ ID NO: 47,
SEQ ID NO:49. SEQ ID NO:51. SEQ ID NO:53, SEQ ID N0O:55. SEQ ID NO:57. SEQ ID NO:59. SEQ
ID NO:61. SEQ ID NO:63. SEQ ID NO:65. SEQ ID NO:67. SEQ ID NO:69. SEQ ID NO: 109, SEQ ID
NO:111.SEQ ID NO: 1138 SEQ ID NO: 115 [ i 2 Tk 4 id 7 41) s LA & (d) SEQ ID NO:2,SEQ 1D
NO:4. SEQ ID NO:6. SEQ ID NO:8. SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 SEQ ID NO: 16
SEQ ID NO: 18- SEQ ID NO: 20 SEQ ID NO: 22, SEQ ID NO:24. SEQ ID NO: 26+ SEQ ID NO: 28, SEQ
ID NO: 30+ SEQ ID NO:32. SEQ ID NO:34. SEQ ID NO:36. SEQ ID NO:38. SEQ ID NO:40. SEQ ID
NO:42.SEQ ID NO:44.SEQ ID NO:46.SEQ ID NO:48,SEQ ID NO:50.SEQ ID NO:52,SEQ ID NO: 54,
SEQ ID NO:56. SEQ ID NO:58. SEQ ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO:66. SEQ
ID NO:68.SEQ ID NO:70.SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, 8% SEQ ID NO: 116 [f]
JSR 2 R B B A7 A LA AT 4 R K AR I 12k o

[0534]  [4] W% 3 Jridk 748 44, iz e AR 41 4 — B /K f# B 55 SEQ 1D NO:2. SEQ ID
NO:4. SEQ ID NO: 6. SEQ ID NO:8. SEQ ID NO: 10 SEQ ID NO: 12, SEQ ID NO: 14. SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO:20. SEQ ID NO: 22, SEQ ID NO:24. SEQ ID NO: 26 SEQ ID NO: 28, SEQ
ID NO: 30, SEQ ID NO: 32, SEQ ID NO:34. SEQ ID NO:36. SEQ ID NO:38. SEQ ID NO:40. SEQ ID
NO:42.SEQ ID NO:44.SEQ ID NO:46.SEQ ID NO:48.SEQ ID NO:50.SEQ ID NO:52,SEQ ID NO: 54,
SEQ ID NO:56. SEQ ID NO:58. SEQ ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO:66. SEQ
ID NO:68.SEQ ID NO:70.SEQ ID NO: 110, SEQ ID NO: 112.SEQ ID NO: 114, 5% SEQ ID NO: 116 [f]
A IR EA 0 60% 20 65% 2D T0% . F /b 75% /0 80% /b 81% . & /1> 82%
2/083% .2/ 84% .. 2/ 85% 2/ 86% .2/ 87% /b 88% A0 89% . 2/ 90% &2
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1 95%  F /b 96% A/ 97%  F /b 98% A=/ 999 LB 100 % 1A — B

[0535]  [5] 4nfik 3 Frik AR 1A, Ho A2 of AC LT 4t — BE K fft e ARS8 BT 45 A rh 25 ™
B REAAT TP — R ST B A AR RS A B RS A R E LU B IR AC T 2
AV B4R < (1) SEQ ID NO: 1. SEQ ID NO: 3. SEQ ID NO:5, SEQ ID NO: 7. SEQ ID NO:9. SEQ ID
NO:11.SEQ ID NO:13.SEQ ID NO:15.SEQ ID NO: 17.SEQ ID NO: 19,SEQ ID NO: 21.SEQ ID NO: 23,
SEQ ID NO:25. SEQ ID NO:27. SEQ ID N0:29. SEQ ID NO:31. SEQ ID NO:33. SEQ ID NO: 35, SEQ
ID NO:37. SEQ ID NO:39. SEQ ID NO:41. SEQ ID NO:43. SEQ ID NO:45, SEQ ID NO:47. SEQ ID
NO:49.SEQ ID NO:51.SEQ ID NO:53.SEQ ID N0:55.SEQ ID NO:57.SEQ 1D NO:59.SEQ ID NO: 61,
SEQ ID NO:63.SEQ ID NO:65.SEQ ID NO:67.SEQ ID NO:69,SEQ ID NO: 109.SEQ ID NO: 111.SEQ
ID NO:113.8% SEQ 1D NO: 115 Fy s £ K gwbs /741, 8 (11) (1) MIAathMe,

[0536]  [6] W1Bt7k 3 TR M ARIA, Pz e A 41 4k — Bl K AR 1 55 SEQ 1D NO: 1. SEQ 1D
NO:3. SEQ ID NO:5. SEQ ID NO:7. SEQ ID NO:9. SEQ ID NO: 11, SEQ ID NO:13. SEQ ID NO: 15,
SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO:21. SEQ ID NO:23. SEQ ID NO: 25, SEQ ID NO: 27 SEQ
ID NO:29. SEQ ID NO:31. SEQ ID NO:33. SEQ ID NO:35. SEQ ID NO:37. SEQ ID NO:39. SEQ ID
NO:41.SEQ ID NO:43.SEQ ID N0:45.SEQ ID NO:47.SEQ ID NO:49.SEQ ID NO:51.SEQ ID NO:53,
SEQ ID NO:55. SEQ ID NO:57. SEQ ID NO:59. SEQ ID NO:61. SEQ ID NO:63. SEQ ID NO:65. SEQ
ID NO:67.SEQ ID NO:69. SEQ ID NO: 109, SEQ ID NO:111.SEQ ID NO: 113, 8% SEQ ID NO: 115 [#]
IR IR GatE ) AT 220 60% B 65%  F 0 T0% B /D 75% . F 0 80% . E /D 81%.
2/082% .2/ 83%. 2/ 84% . 2/ 85% . 22/b86% .2 /b 87% . /b 88% .2/ 89% . 2
H90% 20 95% 22/ 96% 2/ 97 % 22D 98% . 22/ 99 % . B 100 % )74 — B £
Y G .

[0537]  [7] Wik 3 Prik iR 4k, Hor iz o A4 4k — ol K g0 & SEQ 1D NO:2. SEQ ID
NO:4. SEQ ID NO:6. SEQ ID NO:8. SEQ ID NO: 10 SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO:20. SEQ 1D N0:22. SEQ ID NO:24. SEQ ID NO: 26, SEQ ID NO: 28, SEQ
ID NO:30. SEQ ID NO: 32, SEQ ID NO:34. SEQ ID NO:36. SEQ ID NO:38. SEQ ID NO:40. SEQ ID
NO:42.SEQ ID NO:44.SEQ 1D NO:46.SEQ 1D NO:48.SEQ ID NO:50.SEQ 1D NO: 52, SEQ ID NO: 54,
SEQ ID NO:56. SEQ ID NO:58. SEQ ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO: 66 SEQ
ID NO:68.SEQ ID NO:70.SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114. 8% SEQ ID NO: 116 [§]
R IR B R A

[0538]  [8] anBtv& 3 frid 172 1A, I 1% o8 A4 4 — B /K f B /2 SEQ 1D NO: 2, SEQ 1D
NO:4. SEQ ID NO: 6. SEQ ID NO:8. SEQ ID NO: 10 SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO:20. SEQ ID NO:22. SEQ ID NO:24. SEQ ID NO: 26, SEQ ID NO: 28, SEQ
ID NO:30. SEQ ID NO:32. SEQ ID NO:34. SEQ ID NO:36. SEQ ID NO:38. SEQ ID NO:40. SEQ ID
NO:42.SEQ ID NO:44.SEQ ID NO:46.SEQ ID NO:48,SEQ ID NO:50.SEQ ID NO:52,SEQ ID NO: 54,
SEQ ID NO:56. SEQ ID NO:58. SEQ ID NO:60. SEQ ID NO:62. SEQ ID NO:64. SEQ ID NO:66. SEQ
ID NO:68.SEQ ID NO:70.SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, 8% SEQ ID NO: 116 [¥]
B IR — AN B, Heriz iy BC R 45 4 Wl /K A

[0530]  [9] tnftikx 1 &2 8 PAE—IPTIR AR 44, 1% 48 #K 5 SEQ ID NO: 2, SEQ ID NO:4,SEQ ID
NO:6.SEQ ID NO:8.SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 SEQ ID NO: 16, SEQ ID NO: 18,
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SEQ ID NO:20. SEQ ID NO:22. SEQ ID NO:24. SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30 SEQ
ID NO:32. SEQ ID NO: 34, SEQ ID NO:36. SEQ ID NO:38. SEQ ID NO:40. SEQ ID NO:42. SEQ ID
NO:44.SEQ ID NO:46.SEQ ID NO:48.SEQ ID NO:50.SEQ ID NO:52,SEQ ID NO:54.,SEQ ID NO: 56
SEQ ID NO:58. SEQ ID NO:60. SEQ 1D NO:62, SEQ ID NO:64. SEQ ID NO:66. SEQ ID NO:68. SEQ
ID NO:70.SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, 8% SEQ ID NO: 116 FI & ik BA
2/060% . 20 65% 2D T70% . 20 T5% 20 80% 2L 81% . 2/ 82% £/ 83% . 2
b 84% . 2/ 85% . 2/ 86% /b 87T% A/ 88% . 20 89% 2/ 90% . F2 /b 95% /b
96% 22/ 97% . 2270 98% . B A/ 99 % H/N T 100 % 117 41— 2

[0540]  [10] tnBtvk 2 22 9 WP E— Il 7R 1, e Az A 1 HhAZ e AN 4T 4 — il /KBl 1)
I BRI 22 /0 85 % IR LR IR L, 15 U 22 /b 90 % (MR I IR TR FE Bk 22 /> 95 % I & L IR 7k
S

[o541]  [11] WnBeis 1 & 10 P AE— TR A2 i, oA AR E o2& 1 2 7 A, i, 1.2,
3.4.5.6. 8 7 MMHUAR,

[os42]  [12] Bk 1 &2 11 PAE—TTIR A4, B 7 AT B 112 AHXS RV (R4 B AL IR HL
fRo

[0543]  [13] tnBeik 12 Pk A fa, HoiZ BUAUE Hiso

[0544]  [14] WnEti%x 1 22 13 PAE—TRTIR AR, W8 7R S A8 154 AHXT RV (147 B AL R HL
o

[0545]  [15] nBeik 14 Prik 2tk A BUAUR Met.

[o546]  [16] Btk 1 22 16 PAE—TPTIR ARAR, B8 A8 S A B 197 AHXS IV (A7 B AL T HL
o

[0547]  [17] tnBev% 16 Pk 2804, JAZ AR Tyr,

[0548]  [18] WnB¥k 1 &2 17 PAE— TR M ARAR, A0 5 75 547 B 228 FHXT M. (1A B AL [ HL
o

[0549]  [19] Btk 18 Pk A4, HoriZ B Val.

[0550]  [20] WnBseis 1 22 19 PAE—TPTIR AR AR, B 7 5478 261 AHXT RV (1AL B AL I HL
o

[0551]  [21] anBeik 20 Pk Az 44, HodiZ BUALE Leus

[0552]  [22] Btk 1 &2 21 PAE— T PTIR IARAR, B3 70 5478 306 AHXT IV (1) A7 B AL T HL
fRo

[0553]  [23] Btk 22 Prik A fa, HoiZ B Ala.

[0554]  [24] Btk 1 %2 23 PAE—TPTIR A4, B3 70 S5 A8 375 AHXT RV (1K) B AL IR HL
fRo

[0555]  [25] Btk 24 Pk A fak, HoAiZ B Glu.

[0556]  [26] anBtvx 1 &2 25 rhE— Ik 8k, S e 5 AL E 112.154.197.228,261
306 LA A 375 A I ARART — N AHAS I 1P SR B AL FRTHUAR

[0557]  [27] tnBevg 1 &2 25 HhE— Ik 784k, S e 5 AL E 112.154.197.228.,261
306 LL A 375 A (I ARART — AN AEAS Y 1 = AN B AL BTHUAR

[0558]  [28] Btk 1 &2 25 HhE— TR 84k, S e AL E 112,154,197.228.,261
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306 LA K 375 H AT AR]— AN AERT R ) DU A7 B8 Ak R AR o

[0559]  [29] nfeix 1 &2 25 P E— TR 84k, S e 5 AL E 112,154.197.228.,261
306 LA K 375 H AT AR — AN AHRT R ) AT B A R AR

[0560]  [30] nBtik 1 &2 256 PAE—IPTIR KRR, WS 7E S AL E 112.154.197,228.261,
306 LA S 375 H AT AR — AN AHRE R ) 7S A7 B A R ARG

[os61]  [31] tnfi%x 1 & 25 PE— Ik A, A G 7E S5 AL E 112,.154,197,228,261,
306 LA S 375 AHRT I ) B B AL I HAR o

[0562]  [32] anBtv& 1 & 31 TR A1, AL 1k B R — N EZ AR, %41
DL T4 A% s Y1 12H, V154M, S197Y. 1228V, 1261L. S306A. LL & G375E.

[0563]  [33] W7k 1 & 32 T —IFTiR ARk, BE— D A&7ES SEQ ID NO: 2 [l £
IREIALE 247.262.300.322.332.338. DL % 439 FHXT RV [ — AN 8% 2 AN B A (R EUAR , iz
R LA AT Y REOK RS

[0564]  [34] WiB¥% 33 ATk (24, A BURAIELH /& 1 2 74, B, 41 1.2.3.4.5.6.
gy 7 AR,

[0565]  [35] WIB¥& 33 8K 34 ATid ARk, B DS IE S AL E 247 AR AL B AR R
o

[0566]  [36] fiBtv& 35 Tk AR 4k, HrhiZHUAE Ser.

[0567]  [37] wBti% 33 & 36 L —ITIR ARk, BE— DA GTESAE 262 X NI4T
B AR

[os68]  [38] Btk 37 Pk AR 44, FLriZ AR Lys.

[0569]  [39] Btk 33 & 38 LT TIR MAR Ak, B — DA S TE S0 E 300 AHXT M IFAL
B AR,

[0570]  [40] Bt 39 Pk AR 4, ForiZ UL Aspo

[0571]  [41] Wi 33 & 40 T —TFTIR AR, BE— DG E S0 E 322 FHXT R 4T
B AL FIEUR.

[0572]  [42] W& 41 Frd A4k, APz e Tle.

[0573]  [43] W% 33 & 42 AT —TFTIR AR, BE— DA ESAE 332 AHXT R AL
B AL FTEUR.

[0574]  [44] W& 43 Frd A4, AP aZ B2 Asp.

[0575]  [45] WBtv% 33 & 44 AT —IFTIR AR, BE— DA 7E 5400 E 338 AHX NI4T
B AL FTEUR.

[0576]  [46] WnBti&x 45 PRk ik, Hrp iz ACE Lys.

[0577]  [47] WiBtv% 33 & 46 L —IRTIR AR, BE— DA TE S0 E 439 AHX NI4T
B AL FEUR.

[0578]  [48] nBtv& 47 Prk AR 4k, H AP iZ U Gln.

[0579]  [49] 4nBtv% 33 & 48 AL — IR A4k, i — DA S TE S A0S 247,262,300,
322,332,338, LL K 439 A IIAEATT — AN AH XS I RS A7 B Ak T ARG o

[0580]  [50] 4nBev% 33 & 48 L — I 284K, St — DA & E S5 A0 E 247,262,300,
322,332,338 LA A 439 F IRARATT — ASAEXT R ) =SB B AR EUAR
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[0581]  [51] 4Nk 33 & 48 P fE— Wi ridk A2 &, d— P& 5407 & 247,262,300,
322,332,338, LL & 439 A IIAEATT — AN AH XS A IR DY A7 B Ak T ARG o

[0582]  [52] 4Nk 33 & 48 P E— Wi ridk A4, i — P & fE 5407 & 247,262,300,
322,332,338, LL K 439 A IRIAEATT — AN AH XS M. IR LA B AL IR EARG

[0583]  [53] 4Ntk 33 & 48 AE— IR AR 4k, i — DA S TE S AL E 247,262,300,
322,332,338, LLJ 439 P IR — AN AEXT R 7S AN B AR AR

[0584]  [54] 4Ntk 33 2 48 T — I i A2 44k, d— P S fE S 07 247,262,300,
322,332,338 LA Kz 439 AHXS B 1A B AL FTEUAR .

[0585]  [55] WPtk 33 2 54 LI IR ARk, DA E R TAR— 1B A
AR, 1Z4H DU & T2 % :A247S. T262K., N300D. V3221, D332N, E338K. A & T439,

[os86]  [56] WPtk 1 & 55 BT A4, dF— 05 7E 5 SEQ 1D NO: 2 (R i 2
BREIALE 256,287 LA K& 344 FHXT R — A8 2 A7 B AR IR, Hrh iz ik B 2T 4 —pk

Kl T o

[0587]  [57] WnBtik 56 ik A2, o BURIIEH /2 1 & 34, #ldn, i 1.2, 8803 VX
e

[0588]  [58] IR 56 B 57 Prik A1k, it — DA S AE S AL E 256 AHX N FRA7 Al I HX
e

[0589]  [59] tnBtik 58 Ak A4, HoAiZEUALE Leus

[0590]  [60] nBtik 56 2 59 HE— IR A4, it — DA TR 5 AL E 287 AHXT )47
B AR

[0591]  [61] tnBeik 60 Pk A th, HAZEUAUZ Tle,

[0592]  [62] Btk 56 & 61 E—TTIR AR, B—DaETESAE 344 AHXT M IAL
B AL TEAR

[0593]  [63] WnBxik 62 ik A 14, A iZEUALZ Phes

[0594]  [64] 4nBvk 56 22 63 AT — I (0242 1k, it — DA & 7E 5A0E 256,287, LL &%
344 H B AR ART— AN AH A I ) A7 B AL TR

[0595]  [65] 4nBtvk 56 22 63 HAE— Ik 22 14, it — DA G e 5A0E 256,287, LL K&
344 AHXF N R B B AL BT ERAR

[0596]  [66] WiBtik 56 2 65 TE—I iRk, P E R TARN— 1B Z A
A, Z A LUR 2 T4 R, :C256L L2871 A L344F,

[0597]  [67] tnBeik 1 & 66 T FE— WA (K244, %R A 5158 A HHEL 3 n 22 /b
LOLfi, fltnz/b 105 5 2 1 1A 20 L 25 20 L3 f5 20 14 f5. 20 1.5 4%,
2/ 1815 2D 245 . 2/ 5 5 2D 104520 15 5.2 /0 20 5. 2/ 25 f%. 2 /b 50 £i% .
F/0 75 f5 B E D 100 5P e v,

[0598]  [68] — M7 B Z L H IR, %7 &N 2 H RIS W B 7% | 22 67 P AF— I ik (1)
B,

[0599]  [69] —FPZIRMIEIA, L& WBLT& 68 rid 2 TR .

[o600]  [70] —FpRixEM, 10 & WBTK 68 A 24 HIK .

[0601]1  [71] —FifE 40 M, 10 & Wi Bk 68 i 2 4 H 1K
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[0602]  [72] —Ffij™=Az 41 Yk — KRB AR AR 1) 7 V25, 7 VS AR A T AR RS IA 1)

FAF T REFRIEE 71 BTk i rE S0

[0603]  [73] tnBtvk 72 Pk 5k, dh— DA AR ROZ AR 4 .

[0604]  [74] —FHUWIBLT% 68 Tk K 2 1% 1 B 4 AL () S BE DRI RE A R A0 43 EXCRE A 4 Lo

[0605]  [75] —Fi/=AzwnBty% | & 67 FYL— IR (AR K10 773, 1207 Vs AR m T

AR L B AR T 35 7 B b i 78 U 1) 22 1% IR 110 e 25 DRI AL ) BB A2 4 o

[o606]  [76] WiBtik 75 Pk ik, dE— DA FE ORI

[0607]  [77] —HH T 3RAT 5 Y — WK fRIGAR A (1) 7715, 1207 VAL AR AR A 4 —HioK

fi#t i 5 SEQ ID NO: 2 [¥) 302 KA B 112.154.197.228.261.306. LA K 375 AHNHR [ —

AL E AT INEUR, HA i vk B 4 4 Bk RS 1 s BLIRIBOz AR 4

[o608]  [78] 4nBt¥% 77 ATk 7%, gk — D AFEE IR AT 4 R KRB 5 SEQ 1D

NO: 2 [ B Z I A 247262300, 322332, 338 LL & 439 AHXT R flI— A2 A (451,

A ) AUE ARSI NEUR, Az AR AR BA £ o —HE K R s M

[0609]  [79] WnB&¥k 77 Bk 78 Frik 7 vk, b — D AR AEZ R AN A 4 T REOK R S SEQ

ID NO: 2 F SR Z KRR B 256,287 UL M 344 AN M (1 —ANEREZAS (B, 804 ) A B 4b 5|

NEUAR, SLAP izt LA 41 4 — /K AR R s 1

[0610]  [80] — i FH T PRARBUL AL AT e =M B 732, i 5 A G AEWEBTE 1 2 67 TP T

— I IR B AT 4 —REK SRR AR AR IO AE R, I — RG2S W AL PR £T 4 MR

[o611]  [81] Btk 80 Frik iy /7%, Horh Az £F 4k 55 Bl dEAT T TilAb 2

[o612]  [82] fnBtv& 80 5k 81 AT (1977 v, 1E— D A HE [RIBOZ PR IR 7 4 25 M K

[o613]  [83] Btk 80 &= 82 HE—TTR I /7%, Horh iz A 4 &k 8 AR —f

B P, 1 DA 25 T A < £ 4 22 B AT 4 25 o0 A G i s MR 1) 22 IR 1 4T 4 25
B IR TR 3R AR R TR A SRR o A S A LA IR .

[0614]  [84] fET4 83 ATk K Jy i, HorpiZaf 4 e 2 vk B N 41— Fh k2 Fhilly, %40

DL - TRAL AR = PN U0 SRR 4T 4 — BBk Al LA R B — R B T

[0615]  [85] WB:vk 83 ATk 77k, Hodb iz A g e 1k B AR —Phak 2 Fhil, 14

HH DA 25 AL < A SR B I £ T A 208 0 1 8 5] 20 2 S 6 590 7 A1 PO i B T S AR T

DA% i B P B P I

[o616]  [86] WIBt7% 80 &= 85 HT—IHTIR I J7 vk, FLrP Bt i 41 4 M kL 2Bk .
[0617]  [87] WIBt7% 86 Frik iy 770, ik B F A, 4L i LA S I gl i < 25 8% R

A Eee N SR N N SIE TR (S E

[o618]  [88] —FiH T /= LR EEF =W 515, %7 EEE : () FFIEBTE | £ 67 HAE—T

JIT IR T Y — K R A AR AP AE T, F— R G —Fh 4T e 5 R B AL 5 (b) T —

FREL 2 iR S A2 ) I AR AL B £T 4 R, DL AR R ) s 9 B (o) Mk EE

ISR 0 -

[o619]  [89] Btk 88 FTik /7%, Horh Az 4 4k s Bl EAT T TilAb 2

[0620]  [90] tnBxik 88 589 Frik i /732, izl 4l &0 & ik B N 40— Fh el 2 Fiil,

AL DR & I R 4T Y 25 LA 2T 4 32 70 R S 0m s PR 1) 22 0K 21 4T 4 228 IRl S

T 2V A TR 0 R I i AL L R A DL KR
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[0621]  [91] 4nBL¥& 90 Frik ity 7%, HoriZ e e gt b B R AL —Fh e 2 P, 1240
AR 25 Tl - N DT SR 2T 4 — B/l LU B — ARG

[0622]  [92] WnBV& 90 Pk i) 7 ik, Forh iz~ eT Y s B e ik B N AL — P2 Mg iz 20
HT DA 2% TR 8, < AR SROBE I8 L 0 A SR TS 5] 200 22 1 00z 1 P e 716 AR A
DL HTRH T R 7

[0623]  [93] IR 88 & 92 "L WIITIR 7%, H DR (a) MUVER (b) SRAERIN &
PERTBEALRUA I P RN AT

[0624]  [94] 1Bt 88 22 93 HHE—TATIR (1) 752, Fe AP iZ M I e de e i
Fe RBER UM R T VLR BRI S .

[0625]  [95] —FhRIELT 4k 2 RHE Ik, 1205 I AFE < FH— Rl el 2 PR RER A= 400 K 19 1%
EFUEFMORL, AP MIBGE 1 2 67 AL — TP IR K ET 4E BB A IR 1 A7 48 1, A —
W2 & A2 ET e 2 BEREAL o

[0626]  [96] WIBL 95 BTk ¥I 53, He P AEREAL 2 AU AT YE S LA T T PAE 2,
[0627]  [97] WnBt¥% 95 896 BTk i) 5 ik, He iz Bl S & ik B M ALK —Fleli 2 Fl g,
A LU S T (2T 4E 2B AT 7 Y 32 0 iR oin i MR 1 22 IR S 2T 4 52l Rl S 2R
PR 2% R AT 23 A SRR L o S | B A LA B

[0628]  [98] WNB& 97 Frik ity /7%, Hor i e e il b B R AL Fhel 2 P, 24
AN 25 TUZH k= N DT SR 2T 4 — B/l LU B — ARG

[0620]  [99] 4nBL¥& 97 Frik K /i, Horp iz T Y st B2 it H ML — Blel 2 P, 220
HT AN 28 T 2H o« A SRRl £ L A S 5 1 ) 20 82 1 ] PR e e A g

DA HT R IR B i
[0630]  [100] &% 95 22 99 FFAE—WUITIR 1) 7 1%, e i T Yl s M bR W A —
KT o

[06311  [101] WIBV& 100 Frak i) 77 v2%, dF— 20 A4 Pz R i b RO R =4

[0632]  [102] WIBt7% 100 8K 101 BTk it 7732, HoAiZ R I =W 2 B e ) INIGE 08 I s 2L
SRR AR R LR L SR WAL S

[0633]  [103] —Fh VR ECH] oA B 7R 59, B 5 WEE 1 £ 67 T T TiR AR
s

[0634]  7E AR HE K AR & B AE e B AN 52 78 e 22 119 2L AR 7 T PR 5 TR Ay g e
J7 & AEAE R AR B T T Uk B o RTS8 807 AR & AL T A K HTE 2 N . 25k
b BRAE S TR AR B L A, AR SR B AN R AE SO0 T A s d AN 53k U AT
UL AR IE 2 L X BB B AETE N T BEBCR) B SR TR 2 P o ZEAR MR OLT
WU F (fEE ) AUk,
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[0001]

[0002]

Frol&

10 HAEERGE RA R Novorymes, Tne.)
Lm R, How (Wogulis, Mark)

120> FFUE KRR A GRS EAT S R
130> 12358-WO-PCT

<150> LS 61/578, 067
151> 2011-12-20

<160% 116

170> Patentln 3.5k

210> 1

211> 1789

212> DNA

213> EREFEZRERENE (Talaronyces hyssochlamydoides)

400> 1
atgcgaaata

caatecgtet
acagtegtta
gtgcageacg
gaeegelged
acgacgacga
ggaacgacgt
cagetetatg
acecggeacge
taaaagatga
cagecaaggt
gegecaacee
ctgcageage
agtacatega
tcattggtac
cegacagecet
gegegtattt
tgtatettga
tattgtatte
ccaacctett
ccaceaacgt
gegacteeaa
agggetttan
aaacccaage
cageciglad

teggeacegg

ttettectet
ggggacaatg
gateggtggta
caaaatgett
tagaclacge
cgtcgeeate
cgacgceaac
ceaatecgta
ttgectgeaaa
ctetttteet
geetacogtg
tecaattgeg
cagcaatgga
caacattaece
gteggetote
ggecaactty
ggagtgcate
cgegggtgag
cacaggacac
cgetteegte
cgetaactac
ctgcgatgaa
cgegeacttt
cggaagoeac
cgetglccaa

ctttgecgte

tgtgccagea gegttecter
tgagagetea getegltgtet
gtgggtacac tggaccgaeo
gtacgtetgt gttctgeace
acadlgegll Celgedacgg
ggegtggedaet ggtecancda
catcaccgeg tetgettecy
ctattcgiet gaagtglaca
ggegaccgag gtggecangy
cgttettntt attttttact
ggcgagtate tegeogacat
ggtatettog tegtttacga
gaattetcea ttgecgacaa
sagtggetey tgacgtatte
gotggttdca agatcatgta
gteaccaace tgaacgtcga
aactatgega taacgaagct
tecaccteca ttgtegaact
gocggatggt taggetggte
tacaagaacg ceteategee
aacgectgga ecgtocagtec
gaggactate tgaatgecet
ateaccgaca catgtaagta
atctttetet atggatdtac
ceeatetagt adeddcdaly

cgtecgacta ¢oaacacggeg

98

teggtacage
aaagaatttg
agetgtgeeg
tgatgagtyga
ceacdtecad
goacetegte
geadtecatt
ctitggecat
tgeegtottt
aattttceac
ceggteecasa
cetgectgat
tggagtegce
ggatgtcoac
ctgagacgag
gaaatgegeg
caagctgeee
accacetgga
ggeaaacctc
ggcttecatyg
gtgcecgteg
gegaccacte
ccaccgteaa
atctaattge
geglpacley

caactctcte

tgaagegeag
aattgtactg
caggategae
gatgtecact
cdegligacg
cacgeegact
cgagggetac
tecgtegety
cgtetgecty
agegaceaag
aacgeegeeg
cgtgactgeg
ttgtacaage
acedteetga
actectagaac
aacgeagaga
aatgtgeeca
tteaaactaa
cagooegeag
cgeggtetes
tacacgcage
gtegeggege
cactadctece
tgdgetattt
Lgeancglega

gaggacgeet

1380
1440
1500
1560
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[0003]

tegtetgggt caageetggt gotdagagey acggeacglc caataggace tegceetegtt
acgactacca ctgegggeteo ageogatgege tgcagoegge accggaggeg gggacttggt

tecaggtatg tagecagette ctttcaggge tgatgggata attgagetan teatttgtga

ataggeetac ttegagenae tectegagas cgeeaatecy teattotag

<2102
<2113
2123
213>

400>

Met Arg
1

2
456
PRT

AR AT

2

Ash

Ala Glu Ala

Thr Gly

Ala Tyr
50

Thr Thr
65

Ser Ser

Ala Ser

Tyvr Ser

Leu Ala
130

Leu Asp
145

Ile Arg
Phe Val
Asn Gly
Ty Tle
210
Thr Ile
225

Leu Asn
Ile Asn

Leu Asp

Pro Ala
290

Pro
35

Tyr
Thr
Thr
Gly
Ser
115
Ala
Glu
Ser
Val
Glu
195
Asp
Leu
Val
Tyr
Ala

275

Ala

Ile

Gln

Thr

Ala

Thr

Pro

Asn

100

Glu

Lys

Ala

Gln

Tyr

180

Phe

Asn

Ile

Glu

Ala

260

Gly

Asn

Leu Ala
5

Gln Ser
Set Cys
Gln Cys
The Ser

70
The Gl
85
Pro Phe
Val Tyr
Ala. Thr
Ala Lys

150
Asn Ala
165
Asp Leu
Ser Ile
Ile Thr

230
Lys Cys
I'le Thy

His Ala

Leu Phe

R

Leu

Val

Ala

Val

55

Pro

Thr

Glu

Thr

Glu

135

Val

Ala

Pro

Ala

Glu

215

Pro

Ala

Gly

Ala
295

Val
Trp
Ala
40

Pro
Ser
Tht
Gly
Leu

120

Val

Pro

Gly
Asp
Asp
200
Tep

Asp

Asn

§ lei

Ttp
280

Ser

Pro
Gly
25

Gly
Ala
Gly
Ser
Tyr
105
Ala
Ala
Th
Ala
Arg
185
Asn
Leu
Ser
Ala
Asn
265

Leu

Val

Ala
10

Gln
Ser
Thx
Gly
Thi
90

Gl
Tle
Lys
Val
1
ASp
Gly

Val

Leu

Glu 8

250

L.ét

Gly

Tyr

99

Ala

Cys

Thr

Ala

Thie

75

Pro

Leu

Pro

Val

Gly

155

Pro
Cvs
Val
Thr
Ala
235
Pra
Trp

Lvs

Phe

Gly

Cys

Th

60

Gly

Thr

Tyr

Ser

Pro

140

Glu

Pro

Ala

Ala

Tyr

220

Asn

Ala

Asti

Ser

Asn
300

Leu
Gly
Ser
45

Pro
Pro
[BK:
Ala
Leu
125
Ser
Tyt
Ile
Ala
Leu
205
Ser
Leu
Tyr
Vail
Ala

285

Ald

Leu
Ser
30

Thr
Thi
Thr
Th
Asn
110
Thr
Phe
Lei
Ala
Ala
180
Tyr
Asp
Val
Leu
Ala
270

Asn

Ser

WIRE (Talaromyees byssochlamydoides)

Gly
15

Gly
Gl
Th
Ser
Ala
95

Pro
Gly
Val
Ala
Gly

175

Ala

Thr
Glu
2h5
Met:

Led

Ser

Ala

Tyr

Asn

Leu

Thr:

80

Ser

Tyt

Thr

Trp

Asp
160

Ile
Set:
Gln
His
Asn
240
Cys
Ty
Gln

Ero

1620
1680
1740

1789
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[0004]

Ala

305

Thr

Glu

Phe

Thr

Phe

385

Phe

Thr

Pre

Leu

Ser
Val
Glu
Asn
Gln
370

Gly

Val

Ser

Val

Ser

Asp

Ala

355

Gln

Val

Trp

Pro

Ala. Pro

Glu
450

210>
211>
(2123
213>

400>
ggcacgaggs

435

Asn

3

1543

DNA

giatto
3

atgaagaact

tggggacagt

tgetcaaaga

caaggegges

geggecagta

gettecgagg

gettecgeeg

aaagttccga

ategteccga

ggagagctet

atetacaaca

tecetegeta

tataagacge

tatetogacg

cagetgticg

actaacgttyg

aaccctaact

Arg Gly Leu
310

Pra Cys Pro
325

Tyr Val Asn
340

Hig Phe Ile
Gln Gln Tep
Atg Pro. The

390

VYal Lys Pro
405

Arg Tyr Asp
420

Glu Ala Gly

Ala Asn Pro

Ala

Ser

Ala

Tyr

Thr

Ser
455

Thr

Tyr

Leu

Gly
His
Tep

440

Phe

KE A (Trichophasa

Asn Val Ala
Thr Gln Gly
330

Gly Pro Leu
345

Thi Sen Arg
Trp Cys Asn
The GLy Ast

395

Glu Ser Asp
410

Cys Gly Leu
425

Phe Gln Ala

saccata)

ctgecagegt attcgoagea gatcgatega

teettetgege gteegegety

geggtggaat tggctagact

tcaacgacta ctatteccag

gcaatggegg agganacgee

acaccaacaa coegttetee

tetegageat cgecateceg

cggeeaaggt tacccagglc

gegtgcgcace ¢tacgttcaa

tegtgeteta cgatetoctg

cgctegecaa caacggtace

tectegeega cttecegaca

acttggttaec gaacttgaat

teatcgetta tgeggtgeag

geggecacgg tggatggete

eccagatceg ghagageget

ctaactacaa cgettggtee

gegacgagaa acgatacata

atcgeggtty
ggegegacga,
tgeatteegg
ggtacaacga
ggcaagacee
tecetegtty
cecteetted
teeatcaagg
gancgagact
geaatttaca
attecegteg
gtggceaagt
aagttiggta
ggatggeoug
ggaagtceng
attgetaect

geegetatar

100

Asn Tyr Asn
Asp ‘Ser Asn
Val Ala Ala

350

Asn Gly Val
365

Val Tle Gly
380

Ser Leu Glu
Gly Thr Ser
Ser Asp Ala

430

Tyt Phe Glu
445

ctegaggace
cegeagetea

ctitgtatete

gtacggette

¢tagtaecae
aatgggegaa
cogecggnaa
cetggttagga
acgcdggcac
glgeagegad
aggcagacta
cgetgattat
gttogaacegc
ccetgteogaa
cgaatuttce
cgaatctgag
geéccatetta

cétecgeact

Ala. Trp
320

Cys Asp
335

Gln Gly
Gln. Pro
Thr Gly
Asp. Ala

400

Asn Thr
415

Teu Gln

Gln Leu

acatcgeate
geagagtget
tggetacacg
aaceaccagt
taccacteca
cecttactac
cacegegety
caccegegee
caagaacgtyg
tgectccaac
catcgaccag
cgagecggat
tgagtcegeg
tgtgetgeag
geotectecy
gggtttgget
cactteeece

égcegeteag
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[0005]

ggctggteea acaccecacta catecgtegac

cagctccage agggogattg gtgeaacged

acaacccegg
gatggtacca
ctacaacegg

aatgetaate

atgatccecaa cetbgatget

gcaatacttc ctegaccecge

ceeeggagge. gggadcgteg

ctagetteae gtaagctigg

tgtgtagata gagaaaaact gttggeetat

tttettegeg

<210> 4
L211% 447
212> PRT

tagetagacg tgaacttigat

213> WwEEEHE (Trichophaea

400> 4

Met Lys Asn
1

Gln Gln Ser
Thr Thy Cyvs
35

Ser Glo Cys
50

Asn Gly Gly
65

Ala Ala Ser
Asn Pro Tyr
Val Ala Ala

115

Gln Val Pro
130

Val Arg The
145

Ile Val Pro
Ala Ala Ser
Tyr Lys Ala

195

Pre Thr 1le
210

Leu Val Thr
225

Tyr Lys The

Phe
Ala
20

Tle
1le
Gly
Asn
Tyr
100
Gly
Ser
Tyr
Ile
Asn
180
Asp
Pro

Asn

Leu

Leu

5

Trp

Ser

Pro

Asn

Thr

85

Ala

Asn

Phe

Leu

Val

165

Gly

Tyr

Val

Leu

Ile
245

Leu Ala Ser
Gly Gln Cys
Gly Tyr The

40

Gly Thr Ala
55

Gly Gly Thr
70

Asn Asn Pro

Ser Glu Val

cadggeoged goggraagea

ctgggaacey

ttogtgtgey

tatgattate

ttecaggegt

gagegtggeg

teaggactaa

gaadtigage

sacecakta)

Ala

Gly

25

Cys

Ser

Thr

Phe

Set:

105

Thr Ala Leu
120

Thr Trp Leu
135

Gln Ser Lle
150

Val. Tyr Asp
Glu Leu Ser
Ile Asp Gln

200

Ala Let Lle
215

Asn Val Ala
230

Ala Tyr Ala

Ala

Asp

Lys

Leu

Leu

185

Tle

Ile

Lys

Val

Leu
10

Gly
Ser
Thr
The
Ser
90

Set

Ser

Thr

Asp A

Pro

170

Ala

Tyr

Gl

Cys

Gln
250

101

Ile

1le

Lys

Thr

Thi

Gly

Ile

Ala

Arg

Asn
Pro
Set

235

Ly

getttggaat
ttaageogeg
attgtggaca
attttgtgca
gttggaagat
gittgggegt

gtg

Ala Val Ala
Gly Trp Thr
30

Ile Asn Asp
45

Thy Gln GlLy
60

Pro Thr Thr
Lys Thr Gln
Ala Ile Pro

110

Ala: Ala Lys
126

Ala Lys Val
140

a GLy The Lys

Arg. Asp Cys
Asn Gly The
190

Ile Leu Ala
205

Asp Ser Leu
220

Asn. Ala Glu

Phe Gly Tht

geegaccgge
tcgtectgat
tggtgaateg
gagegatgeg
gttgetgeag
gtegtattgta

ctgggttete

Ala Ala
15

Gly Ala

Tyr Tyr

Gly Gly

Thr' Prie
80

Trp Ala
95

Ser Leu
Val Ala

Pro Ser

Asn Val
160

Ala Ala
Ala Tle
Asp Phe
Ala Asn
Ser Ala

240

Leu Ser
255

1140
1200
1260
1320
1380
1440
1500
1543
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[0006]

Asn

Pro

Ser

Asni

305

Asn

Leu

Arg

Asn

Asp

385

ASp

Gln

Ala

Val Val
Ala Asn
275

Ala. Gly
290

Tyr Asn

Pro Asn

Ala. Ala

Ser Gly
355

Ala Leu
370

Pro Asn
Gly Thr
Ser Asp

Tyr Phe
435

210> 5
211> 1446
<212> DNA

<213

“400> 5
atggctcaga

gtegaggage

ggegegacet

tgeetgeecca

ageageacea

cccgtggtea

tggteoggea

gtetegtege

geeaaggtece

cacacgetgt

atettegteg

ttctecateg

ctegteatce

aacatggtga

ttgacegtct

Gln
260
Leu
Ser
Ala
Cy's
Gln
340
Tys
Gly
Leu
Ser
Ala

420

Val

Tyr

Pro

Pro

Trp

Asp

325

Gly

Gln

Thr

Asp

Asn

405

Leu

Gln

gecagaactg
getgegette
acagcecaggt
ceaAgecacag
ctacecegee
accegttete
tggoecatece
ccagctteca
cgecagatecg
tetacgacet
cgaacaacgd
agtactcaga
ccaacctgaa

acgegetgea

Leu

Pro

Ala

Ser:

310

Glu

Trp

Pro

Gly

Ala

390

Thr

Gln

Leu

Asp

Ala

Asn

298

Ile

Lys

Ser

The

Phe

375

Phe

Ser

Pro

Leu

Gly

Ala

280

Leu

Ala

Arg

Asn

Gly

360

Gly

Val

Ser

Ala

Gln
440

ageteettet cgeegeegee
cggttcegtce
gogeaatace
gactaccteg
cageggtooee
gagtacetce
gggegtgedg
cageatgacg
gtgegcttgae
egeggeeaac
tecggaceogo
gocggccaac
catcegeate
cgtggecaag

géagetgaad

Gly
265
GlIn
Atrg
The

Tyr

Thr
345
Gln
Tle
Trp

Thr

Pro
42h

Asn

His

Leu

Gly

Cys

Ile

330

His

Tenn 6

Arg
Val
Atg
410

Glu

Ala

Gly

Phe

Leu

Pro

315

Ala

Lys
395

Tyr

Ala

+ARTEE (Thiclavia terrestris)

ettgecggeca

tggagecaat

tgogttgage

accagcaaga

ACLATEACEA

atccccggeg

Alegtgggcea

ggcgecatge

¢gtaacgteca

caganagers

gagtgegecy

tacaagacgt

atettcgtea

tgtgecaacy

ctgcccaacg

102

Gly

Ala

Ala

300

Ser

Ala

Ile

Gln

Asp

380

Pro

Asp

Gly

i Pro

Tep
Gln
285
Thr
Ty
Met
Val
Gly
365
Thr
Gly
Tyt

Tht

Ser
445

Lew
270
Ile
Asn
Thr
Seir
Asp
350
Asp
Thr
GLy
Hig
Trp

430

Ph¢

gegeectege

goggeggeat

tgaacacgta

ceaccteecac

ECACCACCAT

gtgectcgte

acgactacta

ceaccaagge

ccategacac

Ceaacecged

cecgecgegte

acatcgavge

tegageecga

cogagtiegac

tggecatgta

Gly Trp
Arg Gln
Val Ala
Ser Pro

320

Ser Ala
335

Gln Gly
Trp Cys
Pro Asp
Glu Ser

400

Cys Gly
415

Phe Gln

Thr

tgetecegte
tggetggtee
ctactegeag
cactaccagg
caccageagt
aacggeeage
tgectecgag
ggeegaggte
getgttegee
ctacgeggee
caacggegag
gatccggage
ctegetggee
ctacaaggag

cetggacgec

540
600
660
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[0007]

ggeoeacgeeg
gagatctaca
aactacaacg
gacgagagec
cacttcatea
gactggtgea
gacatcgagg
dcgacetcte
gaggeeggea
ttitaa
£210> 6
211> 481
<212» PRT
<2133 A
<400> 6

Met Ala Gln
1

Ala Ala Pro
Glu Cys Gly
35

Asn Thr Cys
50

Ser Gln Val
65

Ser Ser Tht
Thr Thr Ser
Gly Gly Ala

115

Val Gla Mex
130

Ala Ile Pro
145

Ala Lys Val
Thr Leu Phe
Gly Ala Asn

195

Asp Arg Asp
210

Asn Asn Gly
225

getggetege
cgagegeegg
getggageet
actacgteea
ccgacaccgg
deglitategg
acgeettegt
ceegetacga

cttggtteca

g

clggeeeget
Caageegece
ggeeacgeeg
ggeectegee
€egeaacgge
adggtggetic
ctggetecaag
ctaccactge

ggectactte

agcatecdge cggecgecan

gecgtgegeg gectcgecan

cectegtaca
cegetgetesn
aageageega
ggeglgegee
Ceeggegecs
ggeetgtegy

gagedgeteo

W55 (Thielavia tettestris)

Lys Leu Leu Lei Ala

Val Val Glu Glit Arg

20

Gly Ile Gly Trp Ser

40

Val Glu Leu Asn Pro

55

Thr Thr Ser Thr Ser
70

Thr Ser His Ser Ser

85

Ser Pro Val Val Thr

100

Ser Ser: Thr Ala Ser

120

Tep Ala Asn Asp Ty

135

Ser Met Thr Gly Ala
150

Pro Ser Phe GIn Trp

165

Ala His Thr Leu Ser

180

Pro Pro Tyr Ala Gly

200

Cys Ala Ala Ala Ala

215

Ala Ala Aso Tye Lys
230

Ala Ala Leu
10

Giln Asn Cys
o

Gly Ala Thr
Tyr Tyr Ser
Lys Thr Thr

75

Gly Pro The
90

Thr Proe Pro
105

Trp Ser Gly
Tyr Ala Scv
Met Ala Thy

155

Leu Asp Arg
176

Gin Tle Arg
185
Lle Phe Val

Ser: Asn Gly

The Tyr Lle
235

103

geecaggeega

cegeeaacgsg

ceggacaacg

cgdcghcaan

agtgcgaceg

acgegoetgea

tgaccaacge

Ala

Gly

Cys

Gln

60

Ser

Ser

Ser

Asni

Glu

140

Lys

Asn

Ala

Val

Gl

220

Asp

Ala

Ser

Cys

Cys

Thr

Thi

The

Pro

125

Val

Ala

Val

Ala

For

205

Phe

Ald

Ser
Val
30
Ala
Leu
Thr
Ser
Ser
110
Phie
Ser
Ala
Thr
Asn
190
Asp
Ser

Ile

cetottegee
caacgtggee
ceccaactac
cttccecgee
geaategggs
cacegpecte
cacgageaac
gectgateeg

caacecgeec

Ala Leu
15

Trp Ser

Setr Gly

Pro Asn

Thr Arg
80

The Thr
95

Ile Pro
Ser Gly
Ser Leu
Glu Val

160

Tte Asp
175

Gln Lys
Leit Pro

Tle Ala

Arg Ser
240
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[0008]

Leu

Asp

Asn

Leu

Trp

305

Glu

Thr

Tyr

Leu

ASp

385

Asp

Asn

Trp
465

Phe

Val Ile
Ser Leu
Ala. Glu

275

Asn Leu
290

Leu Gly

Ile Tyr

Asn: Val

Thr -Gln

35h

Ala. Pro
370

Thr Gly

Trp Cys

Thr Gly

Glu Cys
435

Cys Gly
450

Phe Gln

210> 7
211> 1812
212> DNA

2137

“400> 7

afggcecaaga

attgaggagc

gactttetea

aaatccagga

tegacetgeg

agttccaaca

agcaecagga

gtgactagca

ggegtecgge

Gln Tyr Ser Asp Ile Arg Ile

Ala Asn Met Val Thr

260

Ser Thr Tyr Lys Glu

280

Pro Asn Val #Ala Met

205

Trp Pro Ala Asn Ile
310

Thr Ser Ala Gly Lys

325

Ala Asn Tyr Asn Gly

240

Gly Asp Pro Asn Tyr

360

Led Lew Thr Ala Asn

375

Arg Asn Gly Lys Gln
390

Asn Val Ile Gly The

Leu Asp Ile Glu Asp

420

Asp Gly The Ser Asn

440

Leu Ser Asp Ala Leu

455

Ala Tyr Phe Glu Gln
470

agetttteat
gecagadetg
tegapgtaatg

ctcaatgegg

ttgegeagaa

ctecgtegte
geggeagetce
ttcceggogg

tettegecaa

B L2 = (Myeelioptithora

cACCgeegee
cggcgctete
gcataagoce

cggraacggg

Asn
265
Lett
Ty
Gln
FPro
Trp
345
Asp
Gly
Pro
Gly
Ala
425
Thr

Gl

Leu

250

Leu

Thy

Leu

Pra

Ala

330

Ser

Glu

Phe

Phe
410
Phe

Thi

Pro

Llg
Asn
Val
Asp
Ala
315
Ald
Teu

Ser

Pro

- Gly

395

Gly

Val

Ser

Ala

Phe Val Ile
Val Ala Lys
270

Tyr Ala Leu
285

Ala Gly His
300

Ala Asn Leu
Val Avg Gly
Ala Thr Pro

350

His Tyr Val
365

Ala Tlis Phe
380

Gln Arg Gln

Val Arg Pro

Trp Yal Lvs

430

Pro Arg Tyr
445

Pro Glu Ala
460

Leu Thr Asn Ala Asn

475

thermephi la)

cttgeggete

tgetaagaaa

caccectteg

tggoagggtc

cgagtggtac
gacttocace
ctectectee
tgogaccace

cgactactac

tetecagtgoe

tegedgegea

aceaceacge

acggegaget

agplocgagg

104

cogtgltead
gocoggtety
actgactgtg
ccacatgetg
tgeccaacaa
geageageac
cecttocegt
actctggeaa

tecacaatet

Glu Pro
255

Cys Ala
Gln Gln
Ala Gly
Phe Ala

320

Leu Ala
335

Pro- Ser
Gln Ala
Ile Thr
Trp Gly

400

The: Thr
415

Pro Gly
Asp. Tyr
Gly Thr

Pro. Pro

480

ggecieccgto
agttteccat
agaategate
cgecteggge
teaggtgace
ctocageage
ctecageeee
cecctteteg

cgecattcet

480
540
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[0009]

agecatgaccg
tggetegace
getgecaata
ccttetegte
ccageccaac
ggegagttitt
cgeaageaca
atggecaaca
cdcgagttega
gaegeeggee
tttgcegeca
gtcgocaact
aactacgacyg
ceegeacget
ttettttett
tagtettget
ttecgacteta
tgggetegact
ggecacgace
agcgacacea
geteeggagg
cegeecttet
210> 8

<2113 482
<212» PRT
213>

<400> 8

Met Ala Lys

1

Ala Ala Pro

Gln €ys Gly

35

Ser Thr Cys

50

Asn Gin Val

65

Arg Ser Ser

Ser Ser Thr

e

BN

gractetgge
ggaacgtcac
atgeecggtee
ceceacettt
tigtegteta
ggattgcaaa
teattegagta
tggtgaccaa
ccgtgtacge
acgeeggetg
tetacaatga
acaacgeetg
agaagcacta
teattgtcga
ttetetgtte
tettetegga
tactettggg
ggtgcaatgt
tggtegatge
gegeegeeeg
ctggacagtyg

aa

S e2 8 (Myce

Lyvs Leu Ph

Val
20

Ile
Gly Asn Gl
Val Ala Gl
Th

Thr
85

Ser

Thr
160

Thr Pr

Glu

Ser Se

Ser

ggceaagget
catcgacace
caatecteee
cttgacggga
cgacctecee
cggeggesee
cteggacate
catgaacgty
gotcaageag
geteggetyg
cgoeggcaag
gagtateget
categaggec
cactggeege
cecteecect
ccaaccttee
aatgggcgee
caagggeact
ctttgteteg
ctacgactac

gttccaggee

liophthora

e Ile Thr

Glu Arg

Gln
40

¥ Trp

n Asn Glu

55

+ Agni: Thy

Ser

Ser

o Pro. Pro

Ald

Gln

2457

Trp

Pro

Ser

Val
105

tecgeegteg
ctgatggtce
tatgetggte
toggttacct
gacegtgact
gecaactaca
cggateated
gccaaglgea
¢tgaacetge
ceegeecaaca
ceggetecce
teggececgt
tteagoecge
aacggeaadc
teceoetteag
cecacececa
gaadctgace
ggettigeges
gtdaageces
cactgeggee

tacttcgage

cogaagtoce
agactectgte
agttacatgg

gacctggage

gegeegeege

ggagctacat
tggttatcga
deaacgeege
coaacgtege
Tceageecege
teegegpeet
cgtacacste
tectgaacge
aacctacegg
ttogegtecea
aaaggeaccg
gttegacagg
tgegecegac
goggegagtc
tgtecgatge

agctgeteae

thermophila)

Ala Leu
10

Asit Cys

Gly Pro Thr

Tyr Ser

Ser Ser

)

Thr: Atg
90

Ser Ser

105

Ala Ala Ala

Val
30

Gly Ala

Cys €ys Ala

45
Gln Cys Leu
60

Thi Ser Thr

Ser Gly Setr

Pro: Val. Tht

110

tagettecag
ccagateegg
cggegacttg
caaaacaaan
tgegtecaae
ggacgetate
geeegacteg
gtegacgtae
catgtatcte
cgecgaccte
ggocactaac
ccetaaccet
ggoeggette
tatgettttt
caaggtetet
cecacaaces
geaacaacag
ggceaacacyg
ggacggeaca
tetgeageet

cagcgeecaac

Val
15

Leu

Trp Thr

Ser Gly
Asri

Pro

Gl
80

Ser

Ser Ser

95

Ser. Lle

1080
1140

1200

1320
1380
1440
1500
1560
1620
1680
1740
1800
1812
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[0010]

Pro Gly
Gly Val
130

Leu Ala
145

Val Ala
Asp Thr
Ala Gly
Pro Asp

210

Ala Asn
225

Lys His
Pro Asp
Ser Asn
Gln Leu

290

Gly Trp
305

Ala Gly

Ala Thr

Ser Tyr

Ala Phe
370

Val Asp
385

Gly Asp

Ala Asn

Gly Gly

Tyr His
450

Gln Trp
465

Pro Phe

Gly
115
Arg
Ile
GlLu
Leu
Ala
195
Arg
Gly
Tle
Ser
Ala
275
Asn
Leu
Ile
Asn
Thr
365
Ser
Thr
Trp
Thr
Glu

435

Phie

Ala
Leu
Pro
Val
Met
180
Asn
Asp
Gly
Lle
Met
260
Ala
Leu
Gly
Tyr:
Val
340
Ser
Pro
Gly
Cys
Gly
420
Ser

Gly

Glu

The
Phe
Ser
Pro
165
Val
Prao
Cys
Ala
Gl
245
Ala
Ser
Pro
Trp
Asn
325
Ala
Pro
Leu
Arg
Asn
405
His
Asp

Leu

Ala

Thr
Ala
Vet
150
Ser
Gln
Pro
Ala
Ala
230
Tyr
Asn
Thr
Asn
Pro
310
Asp
Asn
Asn
Leu
Asn
390
Val
Asp
Gly

Set

Tyr
470

Thr
Asn
135
Tht
Phe
The
Ty
Ala
215
Asn
Ser
Met
Tyr
Val
293

Ala

Ala

Tyr

Pro
Asn
375
Gly
Ly
Leu
Thr
Asp

455

Phie

Ala
120
Asp
Gly
Gln
Leu
Ala
200
Ala
Tyr
Asp
Val
Hig
280
Ala

Asn

Gly

Asn

Asn
360
Ala
Lys
Gly
Val
Ser
440

Ala

Glu

Ser
Tyr
Tht
Trp
Ser
185
Ala
Ala
Arg
Ile
Thr
265
Glu
Met
Tle
Lys
Ala
345
Ty
Ala
Gln
Th
Asp
Asp

Let

Gln

106

Tyr

Ser

Gly

Tyr Arg Ser

Leu

Leu

170

Gln
Gln
Ser
Ser
Arg
250
Asn
Leu
Tyr
Gl
Pro
330
Tep
Asp
Gly
Pro
Gly
410
Ala
Thr

Gln

Leu

Ala
155
Asp
Ile
Leu
Asn
Tyr
285
Tle
Met
Thr
Leu
Pro
315
Ala
Ser
Glu
Phe
Thy
395
Phe
Phie
Ser

Pro

Lew
475

140

Ala
Afg
Arg
Val
Gly
220
Tle
Ile
Asn
Val
Asp
300
Ala
Ala
Tle
Lys
Pro
380
Gly
Gly
Val
Ala
Ala

460

Thr

Asn
125
Glu
Lys
Asn
Ala
Val
205
Glu
Asp
Leu
Val
Tyr
285
Ala
Ala
Val
Ala
His
365

Ala

Gln

Trp
Ala
445

Pio

Asn

Pro

Val

Ala

Val

Ala
190

Tyt 4

Phe
Ala
Val
Ala

270

Ala

Arg
Ser
350
Tyr
Arg
Gln
Arg
Val
430
Arg

Glu

Ala

Phe

His

Ser
Ile
Tle
255
Lys
Leu
His
Leu
Gly
335
Ala
Tle
Phe
GIn
Prio
415
Lys
Tyr

Ala

Asn

Ser

Asn

- Ala

160
Tle

Asn

Leu

Ile

Arg

240

Glu

Cys

Lys

Ala

Phe

320

Leu

Pro

Glu

Ile

Trp

400

The

Pro

Asp

Gly

Pro
480
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[0011]

210> 9
Q211> 1713
<212> DNA

213> MM (Aspergillus fumigatus)

400> 9
atgaageace

cagaccgtat
tgatatgett
agectgtage
acttcettag
acgacegacgg
actacatceg
gececaacceet
ctgcagecea
ttateeccaat
actalgggaa
ategectggta
aatggegagt
ateecgtgete
tacacctcceg
cctggtgace
tgtegactat
tatgecteac
ctggetegga
cgacgcgggt
ctggtegete
gtacateaac
gegatacetgt
cggaatggcy
acecggetteg
Lggaleaage
gcgeactgeg
gtatgteate
cagcttetga
<210> 10

<211> 454
<212> PRT

ttgeatette
ggggceaaty
ctaggtggcg
acactgaatc
actacgctea
cggegacgac
cacecacegt
actactecte
aggctagtee
actgagacea
cclacetgge
tettegtaggt
acteaattge
agctggtgaa
ttgcgegcce
aaccteaacg
gctetgaage
ticcegeatt
tggeregeca
tcececgegs
agtacctgee
geeategege
aagtgettat
tecageeeac
gtgttegeee
cegglygdga
gatatagtga
cattagccag

ccaacgctaa

catcgeattg actetactgt
tatgttetegy cteteactge
gercaaggetg gtetggecey
cetgtatgtt agatategte
gtgtatcecg ggagecaceg
gacatccecag accaceacca
gacegeatee ggtaaccett
cgaggtoeat aetetaggoca
tgttegctegaa gtgcecteat
actctetgac agtegtageg
cgacatlvay gecaagaacs
ctacgactig ceggaccgtyg
caacaacggt gtggcecaact
gtactetgae gttcacacea
ctittetety acatcttecsa
tegecaaaty cgetaatgeg
agctcaaccet géceaacgtc
ctgtatceet tecagacact
acttgggeee cgeogeaaca
etgttegteg cotgeoeace
cetectacac ceagggagac
ctettctcaa ggraageogge
teeaategee gatgtgtgee
gaagcaaaac geetgegety
ctigactaac accggegate
gaglentagt deglevaae!l
tectetgeag cotgetecty
atgagggata dgtzactgae

ceccgteettt taa

213> JHHE (Aspergillus flmigatus)

<400> 10

tgeetgeegt
agtaagactyg
acgagetgty
clgagtggag
cgacgteras
agcetaccac
toagrganta
tgecttetet
ttgtttgeet
acgitgecege
AggLLgELEcl
actgegeege
acddggeeta
tectegteat
gaaccegaca
cagagegect
gocdtgtaec

aacteatcag

ctettegeea

aacgtegeca

eccaactgeg

fhregatgete
gactaatcns
actggtgcaa.
cgetoeagga
cgdelblcete
aggetggtac

ggacetagge

geaggeeeag
tatecadctge
ttgeeggege
acttatactg
tacceteacyg
gactggteca
coagotgtat
geceageteg
gtaagtgeec
caaggtgeec
gaaccetect
tctggecagt
cattgacgce
cggtaggeeyg
gottggecaa
acctggagty
tegacgeage
gecatgegeg

aagtctacac

actacaacge

acgagaagaa
actteatcat
tgttteagee
cgteategge
tgeettitgtg
cegglatgae
tiggttccag

ctacttigag

Met Lys His Leu Ala Ser Ser Ile Ala Leu Thr Leuw Leu Leu Pre Ala

107

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1660
1713
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[0012]

Val

Ser

Pro

Leu

65

Pro

Gly

Ser

Pre

Val

145

Ala

Val

Glu

Leu

225

Val

Tyr

Ala

Ala

Val

Ser

Lys

Ala

Gln

Val
385

Gln
Gly
Tyr
50

Thy
Thr
Asn
Glu
Lys
130
Ala
Lys
Tyr
Tyr
Ala
210
Val
Ala
Ala
Gly
Thr
290
Arg
The
Tyr
His
Asn

370

Arg

Ala

Pro

Tyr

Thi

Th

Pro

Val

115

Ala

Ala

Asn

Asp

Ser
195

Lys
Leu
His
275

Leu

Cys

Tle

Gln
20

Thr
Ala
Thy
Thv
Phe
160
His

Ser

Lys

Leu
180

Ile

Cys
Lys
260
Ala

Phe

v Leu

Pro

Asn

340
Ile

ol

Gln

Ser

Gln

Thi
Gly
85

Ser
Thr
Ala
Val
Ala
165
Pro
Ala
Ala
Pro
Ala
245
Gln
Gly
Ala
Ala
Set:
325
Ala
Met

Gly

Thr

Thr
Cys
Cys
Ala
70

Pro
Gly
Leu
Val
Pra
150
Gly
Asp
Asn
Gln
Asp
230
Asn
Leu
Trp
Lys
Tht
310
Tyr
Met
Asp

Asp

Asn
390

Val
Yal
Tle
55

Ala
Thr
Tyr
Ala
Ala
135
The
Ala
Arg
Asn
Leu
215
Ser
Ala
Asn
Leu
Val
295
Asn
Thr

Ala

Thr

Tht

Trp
Ala
40

Pro
Thy
Th
Gln
Met
120
Glu
Met
Asn
Asp
GLy
200
Val
Leu
Glne
Leu
Gly
280
Tyr
Val
Gln
Pro

i

Ser
360

Gly

Gly
25

Gly
Gly
Thy
Ser
Leu
105
Pro
Val
Gly
Pro
Cys
185
Val
Lys
Ala
Sar
Pro
265
Trp
Thr
Ala
Gly
Leu
34b
Arg

Asn

Asp

108

10

Gln Cys Gly

Ala Ala Cys

Ala
Thr
Ala
90

Tyr
Ser
Pro
Thi
Pro
170
Ala
Ala
Tyr
Asn
Ma
250
Ash
Prio
Asp
Asn
Asp
330
Leu
Asn

Val

Pro

Thy
Ser
75

Pro
Ala
Leu
Ser
Tyr
155
Ile
Ala
Asn
Ser
Leu
235
Tyr
Val
Ala
Ala
Tyr
315
Pro
Lys
Gly

Lle

L
395

Ala’
60
Gln
Th
Asn
Pro
Phe
140
Let
Ala
Leu
Tyr
Asp
220
Val
T.en
Ala
Asn
Gly
300
Asn
Asn
Glu
Val
Gly

380
Gln

Gly
Ser
45

Thr
This
Val
Pro
Ser
125
Val
Ala
Gly
Ala
Lys
205
Val
Thr
Gl
Met
Leu
285
Ser
Ala
Cys
Ala
Gln

365
Thir

Gln
30

Thr
Seir
Thr
Thr:
Tyr
110
Ser
Trp
Asp
Ile
Ser
190
Ala
His
Asn
Cys
Tyt
270
Gly
Pro
Trp
Asp
Gly
350
Pro

Gly

Ala

Gly
Leu
Thi
Thi
Ala
95

Tyt
Leu
Leu
Ile
Phe
175
Asn
Tyx
Thr
Leu
Vial
255

Leu

Pro

Ser
Glu
335
Phe
Thi

Phe

Phe

Trp
Asn
Thi
Lys
80

Ser
Ser
Gln
Asp
Gln
160
Val
Gly
Tle
Tle
Asn
240
Asp
Asp
Ala
Ala
Leu
320
Lys
Asp
Lys

Glv

Val
400
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[0013]

Trp Tle Lys Pre

Pro Arg Tyr Asp

Pro Glu Ala Gly

405

420

435

Asni Ala Asn Pro

450

210> 11

211> 1395

212> DNA

440

Ser Phe

Gly Gly Glu Ser Asp Gly Thr Ser Asn

410

Ala His Cys Gly Tyr Ser Asp Ala Leu

495

Thr Trp Phe Gln Ala Tyr Phe Glu Gln

213> AEMiE (Aspereillus clavatus)

400> 11
atgaagaact

cagacgatgt
ggeggtgtet
gegacaacte
agraceggeg
gteactggea
tacteatceg
gecagegetg
accatgggaa
gttgeegegta
aacggcgagt
atecgegete
agettggeca
tatctegagt
attgatgeeg
atgtacgceca
adcgtegeca
aagaactgcg
tgggacgcee
geteaggege
aceggegatg
acctctgaca
eetgetecty
aacectgott
210> 12

Q211> 464
<212» PRT

tegecectte
ggggacagty
geagecactea
tgteeaccac
gaggttette
geceeteege
aggtecacac
tecgetgatgt
cctacctega
tettegttagt
atgecatege
agetgetgaa
acctgateac
gcatcaacta
gecacgeteg
aggtctacaa
actacaacge
atgagaagcg
getteateat
actggtecaa
ateteetega
ccactgrege
aggctggcea

tetaa

teteggegete
tggtggtgee
gaatectiae
ctecaaggge
cageaccace
caatecette
cetggeeatt
teettetttc
gadcatecge
ctatgatetg
cgacggtggt
gtacectgat
caacatcaac
cgetetgaag
ctggetegge
ggacgecgat
cleggaccatdc
ctacatceac
ggatactgge
tgtgatcage
tecettente
ceogetatgac

gtggttccag

togetgctae
gottgetecy
tacgeecagt
agecaccacgs
actaagaect
agoggatace
ceetécatga
gtétggetlg
getaagdaca
cctgaccgtg
attgecaagt
gtgeacacea
gttgeeaaat |
gagecteaacc
tgggacgeca
geeeeegeeg
gatacctgee
gecotglate
cgrtaatggtg
actggctteg
togetcaage
geteactgeg

gettactitg

213> HE (Aspergillus ¢lavatus)

109

445

tgectacegt
gggrgaccga
gtetececgg
coacecacgag
cgacttegge
agcaatatge
ctggegeect
atgttgeege
aggreggege
attgegetge
acaaggcgta
teetggttat
getetggeac
tteecaacgt
acateggeaee
cecteegtegs
cetegltacae
céttgetcaa
toeagoetas
gtatcegtce
ceggegegga
gotacaccga

ageagetect

Sor Thr' Ser

415

Gln Pro Ala
430

Leu Leu Thr

gcaggcecag
ctgtgteget
agecacgaet
ctecaccacg
cggccetace
caacecctac
tgecgtcaag
caaggtgeee
caacceteece
totggecagt
catcgatgee
fgaaccegac

caaggatgec

cgecatgtac

tgecgeegag
tettgccgte
tCeagggeaac
ggeegetgge
caageageag
ttcetetgag
gagegaceggt
tgctetcaag

gaecancgea

60

180
240
300
360

480
540
600
660
720
780
840
900
960

1080

1146

1380

1395
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<100 12

Met Lys Asn Phe Ala Pro Ser Leu Ala Leu Ser Lew Leu Leuw Pro Thr
1 5 10 15

Val Gln Ala Gln Gln Thr Met Trp Gly Gln Cys Gly Gly Ala Gly Trp
20 25 30

Sor Gly Ala Thr Asp Cys Val Ala Gly Gly Val Cys Ser Thr Gln Asn
35 40 45

Ala Tyr Tyr Ala Gln Cys Leu Pro Gly Ala Thr Thr Ala Thr Thr Leu
50 55 60

Ser Thr Tht Ser Lys Gly Thr Thi Thr Thr Thy Thr Ser Ser Thr Thr
65 70 75 80

Ser Thr Gly Gly Gly Ser Ser Ser Thr Thr Thr Lvs Thr Ser Thr Ser
85 90 95

Ala Gly Pro Thr Val Thr Gly Ser Pro Ser Gly Asn Pro Phe Ser Gly
100 105 110

Tyr Gln Gln Tyr Ala Asn Pro Tyr Tyr Ser Ser Glu Val His Thr Leu
115 120 125

Ala Ile Pro Ser Met The Gly Ala Tei Ala Val lys Ala Ser Ala Val
130 135 140

Ald Asp Val Pro Ser Phe Val Trp Leu Asp Val 4&la Ala Lys Val Pro
145 150 155 1660

Thr Met Gly Thr Tyr Leu Glu Asn Ilé Arg Ala Lvs Asn Lys Ala Gly
165 170 175

Ala Asn Pro Pro Val Ala Gly Ile Phe Val Val Tvr Asp Leu Pro Asp
180 185 190

Arg Asp Cys Ala Ala Leu Ala Ser Asn Gly Glu Tyr Ala Tle Ala Asp
195 200 205

Gly Gly Ile Ala Lys Tyr Lys Ala Tyr Ile Asp Ala Ile Arg Ala Gln
210 215 220

Leu Leu Lys Tyr Pro Asp Val His Thr Ile Leu Val Ile Gli Pro Asp
225 230 235 240

Ser Leu Ala Asn. Leu Ileé Thy Asn Lle Asn Val Ala Lys Cys Ser Gly
245 250 265

Ala Lys Asp Ala Tyr Leu Glu Cys Ile Asn Ty# Ala Leu Lys Gln Léu
260 265 270

Asn Lew Pro Asn Val Ala Met Tyr Ile Asp Ala Gly His Gly Gly Trp
275 280 285

Leu Gly Trp Asp Ala Asn Tle Gly Pro Ala Ala Glu Met Tyr Ala Lys
290 295 300

Val Tyr lys Asp Ala Asp Ala Pro Ala Ala Len Arg Gly Teu Ala Val
305 310 315 320

Asn Val Ala Asn Tyr Asn Ala Trp Thr Ile.Asp The Cys Pro Ser Tyr
325 330 335

The GIn Gly Asn Lys Asn Cys Asp Glu Lys Arg Tvi Lle His Ala Leu
340 315 350

Tyr Pro Leu Leu Lys Ala Ala Gly Trp Asp Ala Arg Phe Ile Met Asp
355 360 365

Thr Gly Arg Asn Gly Val Glu Pre Thy Lys Gla Gl Ala Gln Gly Asp

[0014]

110
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[0015]

370

Trp Cys Asn
385

Thr Gly Asp
Glu Ser Asp
Cys Gly Tyr

435
Phe Gln Ala

450

2107 13
211> 1200
<212> DNA

375

Val 1le ‘Gly Thr Gly Phe Gly Ile
390

395

Asp Leu Leu Asp Ala Phe Val Trp

405

410

Gly Thr Ser Asp Thr Thr Ala Ala

420

425

Thy Asp Ala Leu Lys Pro Ala Pro

440

Tyr Phe Glu Gln Lew Leu Thr Asn

455

<2135 B (Aspergillus clavatus)

<400> 13

atgeggtete tteteactet tacceccetyg

geaaclggea
ggtggtaate
gaaaatcttyg
aaggteceat
ctitgagggea
gttgtttacg
attgcegacg
gacaactact
gtecacgaate
aactatgete
geeggatgge
tacaaggatg
adegeettea
aagagctaca
attgttgaca
Lgrdacglly
gtagatgcett
getaccoget
ggaacctggt
<210> 14

2> 399
<212> PRT

cleceacele
ctttegaggg
cgattcoctte
cettectety
teaaagegea
atcttectga
geggtetega
cggacacteca
tgaatgtgge
tgaagactet
tgggatggee
ceggetogee
tigecaagace
Tcaacaactt
c¢eggeegcaa
tigacdclygg
ttgtctegat
acgatgcecea

tceaggecta

glcaaclgee
ttatcagaty
cetgactgge
gottgacacg
gaatgatgece
tegegactge
gaagtacaag
gateatcete
caagtgtgee
tgatgetece

cgecaacate

cangtotgrtg

atgcecgtoa
cgeteotgag
Cggaaageag
Clileggagte
taagcceggt
ctgtggtote

cttegageag

ctgttetete
geeacgagel
tacaccaacc
tetttgetog
gecgetaagg
ggagecages
gecgeeetge
geatacatty
atcattoage
aatgeegegg
aacgtttega
ggrecagegs
cglggtetcg
tatdcttcge
ctggecagty
¢taaceggac
cgtee laded
Batgagageg
SAGLACECLE

cttctcaaga

213> B (Aspergillus clavatus)

<400> 14

380

Arg Pro Ser Ser Glu

400

Val Lys Pro Gly Ala

415

Arg Tyr Asp Ala llis

430

Glu Ala Gly Gln Tep

445

Ala Asn Pro Ala Phe

460

caglgaggge
clteeclgeece
cgtactacte
cgraggeang
teecategat
ctecaattge
ccagtaatgg
attetateeg
ctgacagttt
atgeetacaa
tgtatetega
ceaaactatt
cgaceasegt
anaacgaggt

deggatttea

agatcgaate

cegdgaclgg
atggcacttc
tgaaacctge

atgctaacce

tetgecteaa
Ltagegegtet
gtecegaggtyg
¢getgeggcy
gggegaatac
cggtatette
agagtatcte
caagoacatt
ggecaatety
ggagtgeace
tgetggacae
cgeaggegte
gectaactat
ttgegacgag
cgegeattite
gegtgactgg
agalgagele
ggteacctet
ceeggagece

caccttctaa

Met Arg Ser Leu Leu Thr Leu Thr Pro Leu Leu Phe Ser Ala Val Arg

111

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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[0016]

Ala
Ser
Gln
Ile
65

Lys
Met
Ser
Asp
Gly
145
Asp
Leu
Ala
Ala
Gly
225
Tyt
Val
Ser
Pro
Gly
305
Cys
Gly
Ser
Gly

Gln
385

Leu

Ser

Met

50

Pro

Val

Gly

Pro

Cys

130

Val

Asn

Ala

Asp

Pro

210

Trp

Lys

Ala

Gln

Glu

290

Arg

Asn

Asp

Asp

Let

370

Ala

Pro

Pro

Ty

Ser

Pro S

Glu
Pro
115
Ala
Glu
Ty
Asn
Ala
195
Asn
Pro
Asp
Asn
Asn
275
Leu
Asn
Val
Glu
Gly
355

Gl

Tyr

Gln
20
Ala

Thr

Leu

Tyr
100
1le

Ala

Lys

Leu
180
Tyr

Val

Ala

Tyr
260
Glu
Ala
Gly
Val
Leu
340
Thr

Asp

Phe

Ala
Pro
Asn
Thr
Phe
35

Leu
Ala
Leu
Tyt
Asp
165
Val
Lys
Ser
Asn
Gly
245
Asn
Val
Ser
Lys
Asp
325
Val
Ser

Ala

Glu

Thr

Thr

Pro

Gly
70

Leu
Glu
Gly
Ala
Lys
150
Thr
Th
Glu
Met
Ile
230
Ser
Ala
Cys
Ala
Gln
310
Thr
Asp
Val
Leu

Glu
390

Gly

Ala

Ty

[ 5o

Ser

Tp
Gly
Tle
Ser
135
Ala
Gln
Asn
Cyis
Tyr
215
Gly
Pro
Phe
Asp
Gly
295
Pro
Gly
Ala
Thr
Lys
37h

Leu

Thr
Ser
40

Tyt
Leu
Teu

Tle

Phe
120

Ile
Leu
Thy
200
Leu
Pro
Lys
Ile
Glu
280
Phe
Thr
Phe
Phe
Ser
360
Pro

Leu

Pro
25

Gly
Ser
Val
Asp
Lys
105

Val

Gly

- 1le

Ile
Agn
185
Asn
Asp
Ala
Set
Ala
265
Lys
Asp
Gly
Gly
Val
45
Ala

Ala

Lys

112

10

Thr

Gly

Set

Ala

Th

90

Ala
Val
Glu
Asp
Leu
170
Yal
Tyr
Ala
Ala
Val
250
Lys
Ser
Ala
Gln
Val
330
Trp
Thi

Pro

Asn

Ser

Asn

Glu

Gln

5

Gln

Tyr

Tyr

Set

155

Ile

Ala

Ala

Gly H

Lys
235

Arg

Thr

Tyr

His

Tle

314

Arg

Val

Arg

Glu

Ala
395

Ser
Pro
Val
60

Ala

Asn
Asp
Leu
140
Ile

Lle

Lys

Cys
Tle
Phe
300

Glu

Pri

Tyt

Ala
380

Asn

Thr
Phe
45

Glu

Ser

Asp
Lea
125
Arg
Gla
Cys
Lys
20F

Ala
Phe
len
Pro
Asn
285
Tle
Trp
Thr
Pto
Asp
365
Gly

Pro

Gly
30
Glu

Asn

Ala

s Val

Ala
110

Pro

o Ala

Lys
Pro
Ala
190
Thr
Gly
Ala
Ala
Ser
270
Asn
Val
Gly
The
Gly
350
Ala

Thr

Thr

Ala

Gly

Leu

Ala

Pro

95

Gly

Asp

Asp

Leu

Trp

Gly

Thr

255

Tyr

Phe

Asp

Asp

Glu

335

Gly

His

Tep

Phe

Thr
Tyr
Ala
Ala
80

Ser
Ala
Arg
Gly
Ile
160
Ser
Ala
Asp
Leu
Val
240
Asn
Thr
Ala
Thr
Trp
320
Thr
Glu

Cys

Phe
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210> 15

211> 1203

<2127 DNA

2137 /FFEIEHE (Neosartorya

<400> 15
atgeggtcte ttttigetet ttcaceette

cecaactggea ctectaccte teecegetece
geaggtggta acccetttga gggacatcag
gttgagaate ttgecattce ctegttgece
gogaaagtge catetttegt ttggatggat
taccteaagg acatcaaage cadgadcgat
ttegtigtat acaaccttce ggategtegae
gttattgcag atggtgacat tgagaagtac
atcgacaatt atcctgataec ceagatiate
ctcgtgacca acatggeagt geccaagtgt
accaactatg ccectgacgaa acteagtged
catgctggat ggetgggetg gectgegaac
gtgtacaaga acgcaagtte tectgettet
tacaatgect tegtegecac gtegtgeccee
gagaagaget atatcaacaa cttcgeteca
ttecategteg acaccggeeg caacggaaag
tggtgcaaty tgattggcac tggettegga
ttegtggatg ctttecgtetg ggttaageece
tetgetaaac getacgatge gaaatgtgga
geeggeaccet ggtteeagge ctattttgaa
tag

210> 16

211> 400

212> PRT

213> WEBTEIEE (Neosartorya
<400> 16

Met Arg Ser Leu Phe Ala Leu Ser
1 5

Ala Leu Pro Gln Pro Thr Gly Thr
20

Glu Pro Pro Ala Thr Thr Ala Ala
35 40

His Gln Leuw Tyr Val Asn Pro Tyr
50 55

Ala Tle Pro Ser Leu Pro Gly Ser
65 70

fischeri)

ctgetetetg

actacggage
ctttatgtga
ggetetetgg
accacegeca
geagtageaa
taegetgeet
aaggectaca
ctegteattg
gegaacgete
cctaatgtty
attggeecag
gtgcgtggte
tettacacee
cagetggetn
cageecactg

gtecggecta

getggtgaga

cagettette

fischeri)

Pro Phe Leu
10

Pro Thr Ser
25
Ala Gly Gly

Tyr Ala Ser

Leu Val Ala
75

113

ctogaggacg

cagtgagage
cecetgegac
atcettacta
togceaagge
aagtteegaa
gecetecaat
tggccageaa
togactecat
agectgacag
atgatgcata
cgatgtatet
cageceaact
ttgtgaceaa
aaggaaatac
gégetggatt
gacagattge
ceactgacae
gtgatggeae
cteteanace

ggtacgeeaa

Leu Ser Ala
Pro Ala Pro
30

Asn Pro Phe
45

Glu Val Glu

Lys Ala Ser

tttgectcaa
cacggeagea
tgegtcegag
adgtgcegtt
aatggegegaa
tgctggeatt
teggagaattyg
cegegageac
cttggoeaac
tetggagtagt
tgacgctgga
gtatgeatee
cgtggetaat
tgtctacgag
taatgceteat
atgeggtgac
aggagacaag

cteggacgee

agccoctgaa

ceceetegtte

Val Arg
15

Thr Thr
Glu Gly

Asn Leu

Ala Val
80

60
120
180
240
300
360
420
480
540
600
660
720
780
8§40
900
960

1020
1080
1140
1200
1203
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[0018]

Ala Lys

Lys Met

Ala Ser

Arg Asp

130
Gly Gly
145
I1e Asp

Ser Teu

Ala His

Val

Gly

Pro

115

Cys

Ile

Asn

Ala

Asp
195

Ser Ala Pro

210

Leu Gly

99F
Ldict

Val Tyr
Asu Val
Thr Glin
Ala Pro

290

Thr Gly
305

Trp Cys
Thr Gly
Glu Ser
Cys Gly

370
Phe Gln

385

216>
211>
212>
213>

400>

Trp
Lys
Ala
Gly
275
Gln
Arg
Asn
Asp
Asp
355

Leu

Ala

17
1353
DNA

Pro
Glu
100
Pra
Ala
Glu
Tyr
Asn
180
Ala
Asn
Pro
Asn
Asn
260
Asn
Leu
Asn
Val
Lys
340
Gly

Glu

Tyr

Ser
85

Tyr
Ile
Ala
Lys
Pro
165
Teu
Tyr
Val
Ala
Ala
245
Tye
Ala
Ala
Gly
Ile
325

Leu

Thr

Phe

Leu

Ala

Leu

Tyr

150

Asp

Val

Leu

Ala

Asn

230

Ser

Asn

Val

Ser

Lys

310

Gly

Val

Ser:

Ala

Glu
390

Val
Lys
Gly
Ala
135
Lys
The
The
Glu
Met
215
Lle
Ser
Ala
Cys
Ala
295
Gln
Thr
Asp
Asp
Leu

378

Gln

Trp
Asp
Ile
120
S

Ala

Cys
200
Tyr
Gly

Pro

Phe

Gly
Ala
Ala
360

Lys

Leu

Met:
Ile
105
Phe
Agni
Tyr
Ile
Met
185
Thr
Leu
Pro
Ala
Val

265
Gla

v Phe

Thy,

Phe

Phe

245

Ser

Pro

Leu

Asp
90

Lys
Val
Gly
Ile
Tle
170
Ala
Asn
Asp
Ala
Ser
250
Ala
Lys
Asn
Gly
Gly
330
Val
Ala

Ala

Atrg

Thr
Ala
Val
Glu
Asp
155
Leu
Val
Tyr
Ala
Ala
235
Val
Thr
Ser
Ala
Gln
315
Val
Trp
Liys

Pro

Tyr
395

FA B (Neosartorva fischeri)

17

atgaageace ttgeatctic catcgeattg actetactgr

cagdctgtat gggggeaatyg tggeggeraa gettggtety

ggtgeggeet gtageacact gaatcectad tacgctoagt

114

Thr
Lys
Tyr
Leu
140
Ser
Val
Pro
Ala
Gly
220
Gln
Arg
Ser
Tyt
His
300
Leu
Arg
Val
Atg
Glu

380

Ala

tgcttgetgt geaggeccag
géttaacaan ttgtgtiget

gtatctcggg agécaccgeg

Ala

Asn

Asn
125

Val

Ile

Ile

Lys €

Leu
205
His
Leu
Gly
Cy's
Ile
285
Phe
Ala
Pro
Lys
Ty
365

Ala

Asn

Asp
110
Leu
1le
Arg
Glu
190
Thr
Ala
Tyr
Leu
Pro
270
Asni
Tle
Trp
Thi
Pro
350
Asp

Gly

Pro

Val
95

Ala
Pro
Ala
Glu
Pro
175
Lys

Gly

Ala

Val
Gly
Tht

335
Gly

Tht

Ser

Pro
Ala
Asp
Asp
His
160
Asp
Asn
Leu
Trp
Ser
240
Thr
Tyr
Phe
Asp
Asp
320
ASp
Gly
Iys

Trp

Phe
100
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[0019]

acgtccacca
ggtceaacta
ctetatgeca
agectegetece
gttgecegeca
geeggegeta
tgegeegete
aaggegtaca
cregteateg
geeaatgege
cccaacgteg
trggececceg
cttegtggte
tecetacacce
cttéteaaga
eagececacga
grtcgeeect
ggtggagaga
tacagteatg
cagcttetga
<210> 18

Q211> 450
<212» FPRT

cecetetegac
cateegeace
accectacta
agceccaagge
aggtgeceac
geeetectat
tggccagtaa
tigacgecat
aacccgacag
agagcgeceta
ceatgtacct
cegoaacaet
tggecaccaa
agggagacec
atgeeggett
agcaaagege

cgaccaacas

gtegatggeae

ctetgeagee

ccadcgctaa

agcgacgacg
cacegtgace
cteotecgag

tagtgcegte

gatgggaacc

cgecggtate
togegagtae
ceetgetedg
cttggceaac
cotggagtgt
CRACECAZEC
cttogecaan
cgtegececaae
caactgcgac
cgatgeecae
ctggggtgac
cggegateeg
gtceaacteg
tgctecetgag

ceegtetttt

acccagacca
geatceggta
gtecatacte
getgaagtge
tacetggeeg
ttegtggtet
tedattpcta
ctggtpaagt
ctggtgacta
gtiegactacyg
catgetgget
gtectacaceg
tacaacgect
gagaagaagt
tteateatgg
tggtgcaacy
¢tecaggaty
tottecedec
gotggtactt

taa

213y HFEFEHCE Neosartorya fischeri)

400> 18

Met Lys His
1

Val Gln Ala
Ser Gly Pro
35

Pro Tyr Tyr
50

Leu Ser Thr
65

Gly Pro Thr
Ser Gly Tyr
Thr Leu Ala

115

Ala Val Ala

Leu Ala Set

Ser Ile Ala Leu Thr

10

Gln GIn Thr Val Tep Gly Gln Cys

20

Thr Asn €ys Val Ala

40

Ala 6In Lys Tle Pro

55

Thr Thr Thr Thr Gln

70

Thr Ser Ala Pro Thr

&5

Gl Leu Tyr Ala Asn

100

Met: Pro-Ser Leu Pro

120

Glu Val Pro Ser Phe

25

Gly Ala Ala

Gly Ala Thr

Thr Thr Thr

75

Val Thr Ala

90

Pre Tyr Tyr
105

Ser Ser Leu

Val Trp Leu

115

ceatcaaace
accetttoag
tagceatgee
ceteatittgt
acattcagge
acgacttgee
dcaacgetet
actctgacgt
aceteaacgt
ctetgaagea
ggeteggaty
acgegggtte
ggtegeteag
acatedacge
atacctoeceg
teatcggeac
cotttgteote
ggtatgacege

ggttecagee

Leu Letu Leu
Gly Gly Gln
30

Cys Ser Tht
45

Ala Thr Ser
60

Lyvs Pro Thr

Ser Gly Asn

Ser Ser Glu
110

Gln Pro- Lys
125

Asp Val Ala

tacgacgact
cggetaccag
ttetetgece

ctggetegae

caagaacaag

aghcegtgac
goceaactac
toacaceatc
cgecoaaatge
getcaacetg
gecegecaac
cecegegget
‘tacctgeeeg
catggegeet
caatggegte
cggetttget
gatcaagect
acactgegga

ctactttgag

Pro Ala
15

Gly Trp
Leu Asn
Thr Thr
Thr Thr

80
Pro Phe
95
Val His

Ala Ser

Ala Lys

300
360

480
540
600
660
720
780
840
900
960
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130 135 110

Val Pro Thr Met Gly Thr Tyr Leu Ala Asp Ile GIn Ala Lys Asn Lys
145 150 155 160

Ala Gly Ala Ser Pro Pro Ile Ala Gly Ile Phe Val Val Tyt Asp Leu
165 170: 175

Pto Asp Arg Asp Cys Ala Ala Lew Ala ‘Ser Asn Gly Gli Tyr Seér Ile
180 185 190

Ala Asu Asii Gly Val Ala Asn Ty Lys Alda Tye Tle Asp Ala Ile Arg
195 200 205

Ala Gln Leu Val Lys Tyr Ser Asp Val His Thr Ile Leu Val Ile Glu
210 215 220

Pro Asp Ser Leu Ala Asn Leu Val Thr Asn Leu Asn Val Ala Lyvs Cys
225 230 235 246

Ala Asn Ala Gln Ser Ala Tyr Leu Glu Cys Val Asp Tyr Ala Leu Lys
245 250 255

Gln Leu Asn Leu Pro Asn Val Ala Met Tyr Leu Asp Ala Gly His Ala
260 265 270

Gly Trp Leu Gly Tep Pro Ala Asn Len Gly Pro Ala Ala Thi Leu Phe
275 280 285

Ala Lys Val Tye The Asp Ala Gly Ser Pro Ala Ala Lei Avg Gly Leu
290 295 300

Ala Thr Asn Val Ala Asn Ty Asn Ala Trp Ser Leuw Ser Thr Cvs Pro
305 310 315 320

Ser Tyr Thr Gln Gly Asp Pro Asn Cys Asp Glu Lys Lys Tyr Lle Asn
325 330 335

Ala Met Ala Pro Leu Leu Lys Asn Ala Gly Phe Asp Ala His Phe Tle
340 345 350

Met Asp Thr Ser Arg Asn Gly Val Gln Pro Thr Lys Gln Ser Ala Trp
355 360 365

Gly Asp Tp Cys Asn Val Ile Gly Thr Gly Phe Gly Val Arg Pro Ser
370 375 380

Thr Asn Thr Gly Asp Pro Leu Gln Asp Ala Phe Val Tep Ile Lys Pro
385 390 395 400

Gly Gly Glu Ser Asp Gly Thy Ser Asn Ser Ser Ser Ala Arg Tyr Asp
405 410 415

Ala His Cys Gly Tye Ser Asp Ala Leu Gln Pro Ala Pro Glu Ala Gly
420 425 430

Thr Trp Phe Gln Alda Tyr Phe Glu Gln Leu Leu Thr Asn Ala Asn Pro
435 440 445

Ser Phe
450

210> 19

211> 1374

<212> DNA

213> KRBT E Botryotinia fuckeliana)

400> 19
atgggtttta agaatgetet cotegetged gegpetgtag cacctactgt ttatgeacag 60

ggtgeagett acgeacaaty tggtgetean gottggagty gogeaacaac ttgtgttteg 120

[0020]

116
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[0021]

ggatatacct
acgactacag
accaaagcta
aatceattet
agtgctatee
ccaactttet
aacattcggs
tatgatttge
gacggtegte
tactetgatg
aacttgtceg
gecategege
tggttaggat
geagelggaa
tggactagea
tacatcaacy
gatactagte
cteatcggea
geatttgtet
cgatacgatt
tggttccaag
<2107 20

211> 457
<212> PRT

glegttgteaa
caacgacage
ccacgaccac
caggaaaage
cttoactecae
attggettga
ccttgaacaa
cagacagaga
tegtaanata
Thagogttat
tegeaaaatyg
aattgaatet
ggeectgeaaa
geeeagekge
ccacttgece
ctettgetee
geaatggtgt
ceggattegg
ggatcaagee
tecactgegg

cttactttge

caatgcatac
cceeaccgea
aggtggtage
actttatgeg
tggagecaty
cacegeaged
agcaggagea
ttgtgeaget
caaagettac
tetegteatt
ttceaacgee
tecaaacgic
tateggacea
aglteagagel
gtcctacdce
gettttgace
teagecaace
tgttcgdeca
cggtggagaa
actegeagat

ctaattacte

tattcticaat
acgactceca
agtgeaacga
aatecatact
geoactaaag
agagttecat
aatccacclg
geagettoca
atcgattoca
gaaccegatt
caageagect
getatgtact
getgeacage
cligeaacta
tetggegatt
gotcasaggtt
geacaacaag
accacaaacs
ggrgacggld
gogcteaage

agcaatgccy

213> WEHE Botryotinia fuckeliana)

<4007 20
Met Gly Phe
1

Lys Asn Al

Val Tyr Ala Gln Gly Al

20

Ser Gly Ala The Thr Cy

35

Ala Tyr Tyr

50

Ser Gln Cy

Thr Thr Ala Pro Ther Al

65

70

Thr Lys Ala Thr Thr Th

85

Ala Val Ala Gly Ast Pr

Tyr Tyr Ala Ser Glu 1L
115

a Leuw Leu

a Ala Tyr

s Vul Ser

40

s Leu Pro

a Thr- Thr

t Thr GLy

o Phe Ser

& Ser Ala

Ala Ala Ala
Ala Gln Cys
25

Gly Tye Thr
Gly Ser Ala
Pro: Thr Thr
Gly Ser Ser
Gly Lys Ala

105

Ser Ala Lle

117

gtitaccege
caacaateat
caacageage
atgettogga
ctgotgeget
tgatgggane
ttgetggtac
acggagaata
tegtegetet
egliggenan,
atetagadgg
tggatgcteg
teticggeea
abgllgeana
ccaactgtaa
teceagetea
cetggggaga
caggagategc
ctiéggacac
cagetecaga

ateccagett

ctetgeggte
cacttetace

agttegctggt

aatetetgee

agcaaaggtt
ttaccttgee
titegtagtc
cageatteca
tttgaaaact
totdgtcace
tacegaatat
acacgetggt
aatctacaaa
clacaatget
cgagaaattg
¢tteateaty
ctggtgcaat
attggaagac
caccgetgeg
agegggtact

ttaa

Ala Val Ala Pro Thr

15

Gly Gly Gln Gly Tep

30

Cys Val Vdl Asn Asn

45

Yal Thr Thr Thr Ala

60

Ile Ile Tht Ser Thr

80

Ala Thr Thr Thr Ala

95

Letw Tyr Ala Asn Peo

110

Pro. Ser Leu Thy Gly

125

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
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[0022]

Ala Met Ala Thr

Trp
145

Asn

Gly
Pro
305
Trp
Asn
Gly
Pro
Gly

385

Ala

Lys

130

Leu

Ile

Phe

Asn

Tyr

210

Val

Leu

Thr

Leu

Pro

290

Ala

Thr

Glu

Phe

Thr

370

Phe

Phe

- Thi

Pro

Leu Leu

450

<210>
<211

212>

Q213>

400>

Asp Thr
Arg Ala
Val. Val

180

Gly Glu
195

Tle Asp
ITe Leu
Ser Val
Glu Tyr

260

Asp Ala
275

Ala Ala
Ala Val
Ser Tht
Lys Leu

340

Pro Ala
355

Ala Gln

Gly Val

Val Trp

Ala Ala
420

Ala Pro
435

Thr Asn

21

1407
DNA
+ 8 (Aspergillus terreus)

21
atgggacggg tttettecet tgegettget ettotactee otgetgtgca ggecccageaa

Lys
Ala
Leu
165

Tyr

Tyr

Val
Ala
245
Ala
Gly
Gln
Arg
Thr
325
Tyr
His
Gln
Arg
Ile
405
Arg

Glu

Ala

Ala

Ala

Ile
Tle
230
Lys
Ile
Hisg
Leu
Gly
310
Cys
Ile
Phe
Ala
Pro
390
Lys

Tyr

Ala

Alg

Leu
Ile
Val
215

Glu

Ala
Ala
Phie
295

Leu

Ile
Tep
375
Thr
Pro
Asp

Gly

Pro
455

Ala Val Ala Lys Val

Val

Ala

Pro

Ala

200
Ala

Pro !

Ser
Gln
Gly
280
Gly
Ala
Ser
Ala
Met:
360
Gly

The

Thr
440

Ser

Pro
Gly
Asp
185

Asp

Leu

Leu
265
Trp
Gln
Thr
Tyt
Leu
345
Asp
Asp
Asn
Gly
His
425

Trp

Phe

Leu
Ala
170
Arg
Gly
Leu
Ser:
Ala
250

Asn

Leu

Asni
Tht
330
Ala
Thr
Trp
Thr
Glu
410

Cys

Phie

118

Met
155
Asn
Asp
Gly
Lys
Leu
235
Gln

Leu

Gly

o Ty

Val
315
Ser
Pro
Ser
Cys
Gl
395
Gly

Gly

Gln

140

Gily
Pio
Cys
Leu
Tht
220
Ala
Ala
Pro
Trp
Lys
300
Ald
Gly

Leu

Arg

Ala

Pro

Thr

Pro

Ala

Val

205

Tyt

Asn

Ala

Asn

Pro

285

Asn

Asp

Leu

Asn

365

Let

o Ala

Gly

Ala

Tyr
445

Thr
Tyr
Val
Ala
190
Lys
Ser
Leu
Tyr
Val

270

Ala

Tyr
Ser
Thr
350
Gly
Ile
Leu
Thr
Asp

430

Phe

Phe
Leu
Ala
175
Ala
Ty
Asp
Val
Lgu
Ala

Asn

- Gy

Asn

Asn
33h

Ala

Val

Gly

Glu

Der:
415

Ala

Ala

Tyt
Ala
160
Gly
Ala
Lys
Val
Thr
240
Glu
Met
Ile
Ser
Ald
320
Cys

Gln

Gln

Gln
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[0023]

accetttggg
getgegtgta
tegactacce
agcteceteta
tectecacea
gceaaccett
ctettgecag
gecaaagtge
gecaacecace
gotetgeeta
tacattgatg
atcgaacceg
geecagageg
glegeeatgl
cctgeegece
ggectegega
acgtceggeg
aaggatcaag
actaagcaaa
cetacecacca
gagagegatg
gatgegetec
ctgaaagacg
210> 22

<2115 468
<212» PRT

glcaatgtgg
geacgeagaa
taaccacgac
caggctetac
ceateacete
actattecte
cggecagege
ctaccatggg
ccategetge
geaatggega
ecatceggge
acagettgge
cctatetgga
alategatge
aactcttege
ccaacgtege
atgccaactg
getgggatee
acgettggge
acactggcaa
glacctetga
aacctgetee

ccaatectge

tggrattggg
toettactat
taccagggtt
cactacgaca
tgegeegtct
agaggtgeac
ggcagecaaa
cacctacetg
ccaattegtt
gtacteaatt
ccagttgoty
caatctggte
gtgtgteaat
cgglcacgcy
cggagtatac
caactacaat
cgatgagaae
ccactttatt
tgactggtge
ctegeteegty
ctecagttet
tgaggetgga

etitetaa

tggdcaggec
gegeaatgeo
accactacga
aagtecaaccg
gptaatecct
accetggeca
gticecgtogt
oeagacatod
gtctacgate
orgaAceges
aactaccecg
accaacctea
tatgegetca
geeiggelig
aaggacgeeg
geettcagea
cgetacatoa
gttgatactg
aatgtcateg
gacgegttte
gogeggtatg

acttggttoo

<2135 B (Aspergillus terreis)

400> 22

Met Gly Arg Val Ser Ser Leu Ala
1

Gln Ala Gln

Gly Pro Thr

35

Leu Ala Leu
10

Gln. Thr Leu Trp Gly Gin Cys Gly

20

Asn €ys Val Ala Gly
40

25

Ala Ala Cys

Tyr Tvr Ala Gln Cvs Leu Pro Gly Thr Ala Thr

50

85

Thr Thr Thr Thr Arg Val Thr Thr

65

70

Ser Set Ser Thi- Gly Ser Thr: Thi

85

Thr Thr Ser Gly Ser Ser Thr Thr

Thr Thr Thr
5

The Thr Lys
90

Ile Thr Ser

119

caacddattg
ttectgggac
caacticcac
gaaccacear
teageggata
tgcectecet
teacctgget
aggccaggaa
tececgadccy
gtgrtgetaa,
atgtecacac
acgtegeean
toceagetgaa
gatggeeege
gegeteecge
tadgecaccte
acgcaattyge
gltegeaacgg
gadactggttt
tetgggttasa
atgegeactyg

aggeatactt

Leuw Leu Pro
Gly 1le Gly
30

Ser ThrGln
45

Thr Ser Thr
60
Ser Thr Thr

Ser The Gly

Ala Pro Ser

tgtegetgge
tigegaccact
gacatcgaag
gacctecgge
teaactctat
cgetageteg
ggacactgee
tgetgéeggt
tgactgeget
ctacangaaa
cattetegte
atgecgecaac
cttegececaat
gaacatcgge
cgcgetgege
cecgtegtac
accecttetg
tgtgcageice
cggtgteegg
gCCBERCERC
cgeatatagt

tgageagetc

Ala Val
15

Trp Thr

Astr Pro

Thr Lew

Ser Lys
80

The The
95

Gly Asn

120
180
240
300
360
420
480
540

600
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[0024]

Pro

Val

Ala

145

Ala

Asn A

Asp

Ile
225

Ile Glu

Lys

Leu

His

Leu

305

Gly

Cys

Ile

Phe

Ala

385

Pro

Lys

Tyr

Ala

Asn
465

Phe
His
130

Ser

Lys

Leu

Ile
210

Arg

Cys
Ile
Ala
290
Phe
Leu
Pro
Asn
Ile
370
Trp
Thi
Pro
Asp
Gly

450

Pro

<210>

Ser
115

Thr

Val
Ala
Pro
195
Ala
Ala
Pro
Ala
Gln
275
Gly
Ala
Ala
Ser
Ala
305
Val
Gly
Thi
Gly
Ala
435

Thr

23

100

Gly

Leu

Ala

Prp

Gly

180

Asp

Asn

Gln

Asp

Asn

260

Leu

Try

Gly

Tht:

Gly
420
His

Trp

Phe

Tyr

Ala

Ala

Thr

165

Ala

Arg

Gly

Leu

Ser

245

Ala

Asn

et

Val

Asn

325

The

Ala

Thy

Trp

a Thi

405
Glu

Cys

Phe

Gln
Met
Lys
150
Met
Asn
Asp
Gly
Leu
230
Leu
Gln
Leu
Gly
Tyr
310
Val
Ser
Pro
Gly
Cys
390
Gly
Ser

Gly

Gln

Leu
Pro
135
Val
Gly
Pro
Cys
Val
215
Asn
Ala
Ser
Pro
Tep
295
Lys
Ala

Gly

Leu

Asii

Asp

Tyr

Ala
455

Tyr
120
Ser
Pro
Thr
Pro.
Ala
200
Ala
Tyr
Asn
Ala
Asn
280
Pro
Asp
Asn
Asp
Leu
360
Asn
Val
Ser
Gly
Ser

440

Tyr

105

Ala
Leu
Ser
Tyr
Ile
185
Ala
Asn
Pro
Leu
Tyr
265
Val
Al
Ala
Tyr
Ala
345
Lys
Gly
Ile
Lew
Thir
425

Asp

Phe

120

Asn
Ala
Phe
Lau
170
Ala
Leu
Tyx
Asp
Yal
250
Leu
Ala
Asn

Gly

Asn
330

Asn €

Asiy
Val
Gly
Val
410
Ser

Ala

Glu

Pro T

Ser

Thy

155

Ala

Ala

Ala

Lys

Val

43h

Thir

Glu

Met

TTe

Ala

318

Al

Thr
395
Asp
Asp

Leu

Gln

Ser
140
Trp
Asp
GLn
Ser
Lys
220
His
Asn
Cys
Tyr
Gly
300

Pro

Phe

rs. Asp

Gly
Pro
380
Gly
Ala
Ser

Gln

Leu
460

Tyr

125

Leu

Leu

Llg

Phe

Asn

205

Tyr

The

Len

Val

Ile

285

Pro

Ala

Ser

Gl

Trp

265

Thr

Phe

Phie

Ser

Pro

445

Leu

110

Ser
Leu
Asp
Lys
Val
190
Gly
Tle
Ile
Asni
Asn
270
Asp
Ala
Ala
Ile
Asn
360
Asp
Lys
Gly
Val
Ser
430

Ala

Lys

Ser
Pro
Thy
Ala
175
Val
Glu
Asp
Leu
Val
255
Ty
Ala
Ala
Leu
Ser
335
Arg
Alg
Gln
Val
Tep
415
Ala

Pro

Asn

Glu
Ala
Ala
160
Lys
Tyr
Tyr
Ala
Val
240
Ala
Ala
Gly
Gln
Arg
320
Thyr

Tyr

Asn
Arg
100
Val
Arg

Glu

Ala
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[0025]

211> 1212
212> DNA

£213> -+ (Aspergillus terreus)

<400> 23
atgegggeee

geaageteta
geccetggtg
gaggtectgt
geagetgacg
acctteetga
atcttegtts
tattcgattyg
cagelggaga
aacctggtta
tgcaccaact
ggteatgeeg
ggagtctaca
Aactacaacg
gatgagaaga
cacttcattg
gactggtgca
gaactggttyg
acctetgets
gaggelggla
ctgtetaget
210> 24

<211% 403
€212» PRT

tgtgggetet
cteegactce
ggadcccett
cecttgetgt
ttecgtegtt
agaacatcaa
tetacgactt
cggacggegg
cetactolga
ccaacatgaa
atgeccateac
gatggotege
agaacgegte
ccltetecat
getatatcaa
tegacactgg
atgttetega
atgectttgt
agegetatga
cltggticea

ag

tgeaccegtt
ctetacteeg
cgagggatac
teocttecatg
cttctggete
ggdggeaant
gecggacege
tgtegagada
Lglteagaac
cgtegagaag
geagetgaac
ctggeoegen
ttcecetget
cgacanctge
caactttgeg
tegeaacggt
caccggette
ctggatgaag
tgeceactge

ggeglactbt

ctettecetyg

ggeccatega

cageaatatg

accggegace
gacacagccg
gacggeggeg
gactgcgecg

tacaaggegt

atecleated

tgegceaace
ctceceaatg
aacatcggee
geecteegte
centogltaca
ceegaactea
daceagecea
ggtgetegte
ectggtaaty
ggtetggate

gaguageley

213> hHE (Aspergillus terreus)

<400> 24

Met Arg Ala Leu Trp Al

1

Ala Leu Pro Thr Ala Se

20

Ser' Thr Thr Pro Ala Pr

35

Gly Tyr Gln
50

Leu Ala Val
65

Ala Ala Asp

Gln Ty Va
Pro Ser Me
70

Val Pro Se
85

a Leu Ala
v Ser Thr

o Thr Ala
40

[ Asn Pro
55

t Thr Gly

r Phe Phe

Pro Val Leu
L0

Pro Thr Pro
25

Ma Pro Gly
Ty Tyr lvs

Asp Leu Ala

Trp Leti Asp
90

121

ctgtgagege
ctaceccage
teaatecctta
tegeotgegea
acadggtece
céaatcceee
cgotgeecag
agategactc
legdgeeega
cocacgatge
tggegatgta
cogeggeega
gactgecasac
cetcagagan
agagcaacgg
ctggacdget
cetccaccga
agagtgacegg
acgecetean

Lgaagaacge

Phie Pro Ala

Ser Thr Pro

Gly Asn Pro
45

Ser Gli Val

60

Ala Gln Ala

Tht Ala Asp

tetgeceact
accaactgeg
ctacaagtce
ggogagtgeg
tcagatggge
caatgeggge
caacgecgag
gatcaagaag
lagketggee
ctacetggag
tetegacget
getgttcgee
taacgtagec
cgagetetge
cticgatget
ggagtgggegt
caccgetegat
taccteggac
geeggeteot

dageeeacet

Val Ser
15

Gly Pro

Phe Glu

Lei Ser

Ser Ala

80

Lys Val
95

60
120
180
210
300
360
420
480
540
60O
660

780
R40
900
966

1086
1140
1200
1212
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Pro Gln Met Gly

Gly

Asp

Asp

145

Gln

Asp

Asn

Leu

Trp

225

Gly

The

Tyr

Phe

Asp

305

Asp

Asp

Gly

His

Ala
Arg
130
Gly

Leu

Ala
Asn
210
Leu
Val
Asn
Thr
Ala
290
Thr
Tep
Thr

Glu

Cys

370

Asn
115

Asp

Gly

Glu

Leu

His

195

Leu

Gly

Tyr

Val

Ser

275

Pro

Gly

Cys

Gly

Ser

355

Gly

Trp Phe Gln

388

Leu Ser Ser

216>

211>
212>
213>

400>

gtectigagy atcgecagaa ctgeggetet gectggaget agtgeggtygg tattggetegg

tetggtgega cttgetgete ¢tecggedad teetgegtty agateaacte ftactactec

25
1455
DNA
S kTR B (Neurospora crassa)

o8
atggetgeca agaagetcet tetegetgee geettgacgg cetetgecet cgecgetece

100

Pro

Cys

Val

Th

Ala

180

Asp

Pro

Trp

Lys

Ala

260

Glu

Glu

Arg

Asn

Asp

340

Asp

Ten

Ala

Thr

Pro

Ala

Glu

Tyr

165

Asn

Ala

Pro

Asn
245

Phe
Asn
Ala
Lyg
150
Ser:
Leu
Ty¥
Val
Ala
230
Ala
Tyr
Glu
Lys
Gly
310
Val
Leu
Thi

Asp

Phe
390

Leu
Ala
Leu
135
Tyr
ASp
Val
Len
Ala
215
Asn
Ser
Asn
Val
Ser
295
Asn
Asp
Val
Ser
Ala

375

Glu

Gly
120
Ala
Lys
Val
Thi
Gl
200
Met
Ile
Ser
Ala
Cys
280
Asn

Gln

Thi

Asp
360

Leu

Gln

rs Asn

105

Ile
Ser
Ala
Gln
Asn
185
Cys
Tyr
Gly
Pro
Phe
265
Asp
Gly
Pro
Gly
Ala
345
Thi

Tys

Leu

Tle
Phe
Asn
Tyr
Asn
170
Met
Thy
Leu
Pro
Ala
250
Ser
Glu
Phe
Thr
Phe
330
Phe
Ser

Pro

Val

122

Liyg
Val
Gly
Lle
155
Ile

Asn

Asni

Ala
235
Ala
Lle
Ly
Asp
Glv
3ls
Gly
Val

Ala

Ata

Gl

Val T

Glu

140

Asp
Leu
Val
Tyr
Ala
220
Ala
Leu
Asp
Ser
Ala
300
Gln
Ala
Trp
Glu
Pra
380

Asn

Ala

yr
125

Tyr

Ser

Ile
Glu
Ala
206
Gly
Glu
Atg
Tht
Ty
285
His
Leu
Arg
Val
Arg
365

Glu

Ala

Asn
INES
Asp
Set
1le
Ile
Lys
180
Tle
His
Leu
Gly
Cy's
270
1le
Phe
Glu
Pro
Lys

350

Tyr

Ald G

Asn

ASp

Leu

Ile

Ly

Glu

175

Cys

Tht G

Ala
Fhe
Leu
255
Pro
Asn
Ile
Trp
:SQI‘
335

Pro

Gly
Pro
Ala
Lys
160

Pro

Gly
Ala
240
Ala
Ser
Ash
Val
Gly
320
Thr
Gly
Ala

Tht

Pro
400
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[0027]

cagtgettge ccggegetea
agcaccagea aggtctetag
atcaccacta etaccgetec
actgetaget tecactggeaa
tecteegaga titacaacca
tetgecgllyg ceaagglice
ctecatgaaga geaceettga
tacgecgete actttgtcgt
adcggegagt tetecatege
atccgeaaac tectgattga
togettgeta acctegtean
tacagagpagt geaccaacta
cttgatgety gtcacggtge
ctettegeeg acatttacaa
aacgicteca actacaacgg
cccaactacg acgagaagan
ttcecggece aglieategt
gagcagggty actggtgtaa
actggetect cgttggetga
accagegaca cctecgetac

cetgeecctg aggetggeca

aacceocgett fictga

210> 26
211> 484
212> PRT

ggttacgace
caccaccage
tteggtgece
ceectteett
tgecatteet
cacettecag
ggagaticge
ctacgatete
caacggegge
gtacteggac
caacaccaac
cgccateace
ctggeteogge
ggeegeeggt
ctggtegeta
gtacatcegag
tgacacggge
cgccategge
tgeettegte
cegetatgac

gtggttecag

actgetggen

aaggttacca

accaccacca

ggtgttcage

tecatgactg

tggetitgace

geggeeaaca

cotgacegtg

gttgececaact

ATCCEEACeH

gttgecdagt

cagcotegace

tggeecgeta

aageceaagt

teetecgete

gotttetece

ceglleecgeed

actggetteg

tgggtcadge

taccactgeg

gettacttig

213> FHFEBKIE (Neuraspora. crassa)

<400> 26

Met Ala Ala Lys
1

Leu Ala Ala Pro
20

Ser Gln Cys Gly
35

Gly Asn Ser Cys
50

Gly Ala Gln Val
65

Ser Thr Set: Lys

Ala Ala Gln Pro
160

Lys

Val

GlLy

Val

Thr

Val
85

Leu Leu

Leu Glu

Tle Gly

Glu Tle

55

Thr Thr
70

Ser Ser

Tht Thr

Leu

Asp

Trp

40

Asn

Ala

Thr

Thr

Ala

Arg

29

Ser

Ser

Gly

Tht

Thi
105

Ala
10
Gln

Gly

Tyr

Al §

Ser
90

Ala

123

Ala

Asn

Ala

Tyr

cttettecac

2Cageageee

tigotggegr

gotgggecaa

geagettgge

gedacgleag

aggecggtac

detgegoetge

deaagaccta

teetegteat

etgoeantge

ttocteacgt

acatceagec

cecgtecgegg

cetegtacac

ctettotean

agtagregad

gtgtecgcee

ceggtgetea

gtctetegga

ageagetgcet

Leu

Cys

Thr

Ser:

60

Ser

Val

Ser

Thr
Gly
Cys
45

Gln
Thi
Thy

Val

Ala

Ser

Cys

Cys

Set

Ser

Pro
110

gcageoctace
tgccecageet
tgettectec
cagetactac
tgeteaggeg
¢glilgacace
caacectece
tgeegeetee
catcaacgee
cgageeegae
egoctoeges
cgoceagtac
tgetgecacc
tetegteace
cacgeecaac
cgetgecgge
lggceagate
taceaceaac
gtecgatggt
tgcecteaag

caagaacget

Set Ala

Ala Trp

Ser Ser

Leu Pre

Pro: Thy

50

Ser Ser
95

Thr: Thr

240
300
360
420
480
540
600
660

960
1020
1080
1140

1200
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Thr Ile
Phe Leu
130

Tyr Asn
145

Ser Ala
The Val
Asn Lys
Asp Leu

210

Ser Ile
225

Ile Arg
Ile Glu
Lyvs Cys
[le Thr

290

His Gly
305

Leu Phe
Gly Leu
Ala Pro
Ile Glu

370

Phe Ile
385

Gli Gln

Pro Thr

Lys Pro

Tyr Asp
450

Ala Gly
465

Asn Pro

Ala
115

Gly

Val
Asp
Ala
195
Pro
Ala
Lys
Pro
Ala
275
Gln
Gly
Ala
Val
Ser
365
Ala
Val
Gly
Thr
Gly
435
Tyr

Gln

Ala

Gly
Val
Ala
Ala
The
180

Gly

Asp

Leu
Asp
260
Asn
Leu
Trp
Asp
Thr
340
Tyr
Phe
Asp
Asp
Asn

420

Gly

Trp

Phe

Gly
Gln
Ile
Lys
165
Leu
Ala
Arg
Gly
Leu
245
Ser
Ala
Asb
Leu
Ile
325
Asn
Thi
Ser
Thir
Trp
405
Thr
Glu

Cys

Phe

Ala

Gly
Pro
150
Val
et
Asn
Asp
Gly
230
Ile
Leu
Ala
Leu
Gly

310

Tyr

Val |

Thr

Pro

Gly

390

Cys

Gly

Ser

Gly

Gln
470

Trp
135
Set
Pro

Lys

Pro

Glu
Ale
Ser
Pro

295

Trp

Pro
Let
375
Arg
Asn
Ser
Asp
Let

455

Ala

Ser
120
Ala
Me 1
Thi:
Ser
Pro
200
Ala
Ala
Tyt
Agn
Ala
280

His

Pro

Asn

Asn
360

Leu

Ser

Ser
Gly
440

Ser

Ty

Thr
Asn
Tht
Phe
Thy
185
Tyr
Ala
Asn
Ser
Leu
265
Tyr
Val
Ala
Ala
Tyr
345
Pro
Asn
Gly
Tle
Leu
Thr

Asp

Phe

124

Ala

Ser

Gly

Gln

170

Leu

Ala

Ala

Tyr

Asp

250

Val

Arg

Alg

Asni

Gly
330

Asn

Asn
Ala
Lys
Gly
410
Ala
Ser

Ala

Glu

Ser
Tyr
Ser
155
Trp
Gl
Ala
Ala
Lys
285
Tle
Thi
Glu
Gln
Ile
315
Lys
Gly
Tyr
Ala
Gln
395
Thi:
Asp
Asp

Leu

Gln
475

Phe
Tyr
140
Leu
Leu
Glu
His
Ser
220
Thr
Arg
Asn
Cy's
Tyr
300
Gln
Pro
Trp
Asp
Gly
380
Pro
Gly
Ala
Thr
Lys

460

Leu

Thr
125

Ser

Ala

Asp
Ile
Phe
205
Asn
Ty
Thi
The
Thi
285
Leu

Pro

Lys

Ser

Glu

365

Phe

Th

Phe

Phe

Ser

445

Pio

Leu

Gly
Ser
Ala
Arg
Arg
180
Val
Gly
Ile
Tle
Asn
270
Asp
Ala
det
Leu
350
Lys
Prio
Gly
Gly
Val
430
Ala

Ala

Lys

Asn

Glu

Gln

Asn

175

Ala

Val

Glu

Asn

Leu

255

Val

Ty

Ala

Ala

Val
335

Ser

Lys
Ala
GLn
Val
415
Trp
Thr

Pro

Asn

Pro
Ile
Ala
160
Val
Ala
Tyr
Phe
Ala
240
Val
Ala
Ala
Gly
Thr
320
Arg
Ser
Tyr
Gln
Tle
400
Arg
Val
Arg

Glu

Ala
480
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210> 27
211> 1395
<212> DNA

<2130 HERE 2N (Penicillium oxalicum)

<4005 27
atgcagagaa

accgtctggg
tettettgta
ggegecggty
accaceacca
cctectgeea
tacgettotg
geeagegeeg
actatgggea
attgeeggta
gacggegagt
ateegegete
agtctegeea
tacetggagt
cttgatgccg
ctettegeca
aacgttgeeca
cagaactgtg
ttegacgece
gectggggly
accggtgatg
accteegaea
ceggeeceeg
aacccaaget
210> 28

211> 464
212>

catcagettg
gacaatgtgg
geacccagaa
cggegacede
cgteaaceaa
gcadcagtgg
agetteagag
tggecaaggt
cttacttgge
fetttetegt
actocatege
agectteteaa
acctggteac
geacegacta
gacacgctgg
gtgtgtacaa
actacaacge
acgagaageg

actteateat

actggtgcaa

ctetecagga
eetectonee
aggetggaac

Tetaa

ggeactgete
tggtatcgege
ctettactac
gactacgget
gaceteagee
cagaceeette
cctggetatt
e¢catcette
agacatcaag
ttacgatett
caacggegel
gtaccetgat
caacatgaac
tgedcteaag
ctggetegea
gaatgeegge
ctggteeate
ctacatcaac
ggacacetee
egteattgge
cgetttecate
fegetacgac

ttggttecag

cttetggege
tavtotggac
geéccaatgte
gctgeacann
gortgetageg
anggeatace
ceetetoteg
gLitggetes
gecaagaacg
cotgaccgtyg
ghtgeeadact
gtgcacacca
gtegocaaat
cagecteaace
tggccegcea
tetecegeeg
tegacctgee
geectegete
cgtaacggty
actggottcg
tgggtandge
goecactecg

gectactteg

PRT
213> HEEEE Penicilian oxslicum)

400> 28

Met Gln Arg Thr

1

Thr Ale Gln Gln

Gly Pro Thr Ser

5

Tyr Tyr Ala Gln

50

5

20

40

85

Ser Ala Trp Ala Leu Leu Leu

10

The Val Trp Gly Gla Cys Gly

25

Cys Val Ala Gly Ser Ser Cys

Cys Leu Pro Gly Ser Gly Asn

125

agattgoeae
cgactagete
teceggacag
e¢accaagac
geggtageac
ageettacet
cagectetet
acactgetge
cggetggatee
actgegetge
acangdagla
ttecrggteat
geteggatge
tgeccaacgt
acattggace
cégrecegtgg
cgtottacac
ctotecteeg
theageccae
gtactecett
ceggtgaten
gatacagega

ageagetget

taeteageag
tgttgoagga
tggaaacgge
caccatggee
caccactget
gaacccgtae
ggrececang
taaggtecet
taacceacce
tettgecagt
catlgacicg
cgaaccegac
tocacgacgce
tgecatgtac
cgetgcegac
attggccace
toagggtgac
cgegaacgge
taagcaacaa
cageaccgac
gtgtgacge®
tgeectecag

cgteaacgee

Leu Ala Gl Tle Ala

15

Gly Ile Gly Tyr Ser

30

Ser Thr Gln Asn Ser

45

Gly Gly Gly Gly Ala

60

60
120
180
240
300
360
420
480
540
600
660

720
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Ala Thr
65

Thr Thr

Thr Thr

Tyr Gln

Ala Tle
130

Ala Lys
145

Thi Met

Ala Asu

Arg Asp

Gly Gly
210

Leur Leu
225

Ser Leu

Ala His

Asn Leu

Leu Gly
290

Val Tyr
305

Asn Val
Thr Gl
Ala Pro
Thr Ser

370
Tep Cys
385
Thr Gly

Glu Cys

Cys Gly

Thr

Thr

Thr

Pro

115

Pro

Val

Glv

Pro

Cys

195

Val

Lys

Ala

Asp

Pro

275

Tep

Lys

Ala

Gly

Leu

355

Arg

Asn

Asp

Asp

Tyr
435

Thr
Tht:
Ala
100
Tye
Ser
Pro
Thr
Pro
180
Ala
Ala
Tyt
Asn
Ala
260
Asn
Pro
Asn
Asn
Asp
340
Leu
Asn
Val
Al
Gly
420

Ser

Thr

Ser

85

Pro

Val

Leu

Ser

Tye

165

Ile

Ala

Asn

Pro

Leu

245

Tyx

Val

Ala

Ala

Tyr

325

Gln

Arg

Gly

Ile

Leu
405

Ala
70

Tht
Pro
Asn
Ala
Phe
150
Leu
Ala
Leu
Tyr
Asp
230
Val
Leu
Ala
Asn
Gly

310

Asn

Ala
Val
Gly
390
Gln

Set

Ala

Ala Gly Gln Thr

Lys

Ala

Pro

Ala

135

Val

Ala

Gly

Ala

Lys

215

Val

Thr

Glu

Met

Ile

295

Ser

Ala

Cys

Asni

Gln

375

Thr

Asp

Asp

Leu

Tht

Ser

Tyr

120

Ser

Trp

Asp

Ile

Set

200

Lys

His

Asn

Cys

Tyr
280

Gly

Pro

Trp

Asp

Gly

360

Pro

Gly

Al

The

Gln
440

Ser:
Asn
105
Tyr
Leu
Leu
Ile
Phe
185
Ast
Ty
Thr
Met
Thr
265
Leu
Pro
Ala
Sei:
Glu
345
Phe
The
Phe
Phe
Seir

425

Pro

126

Ala
90

Set:

Ala
Ala
AsD
Lys

170

Val

Asn
250
Asp
Asp
Ala
Ala
Lls
330
Lys
Asp
Lys
Gly
Ile
410

Ser:

Ala

Thr
75

Gly

Gly

Ser

Pro

Thr

155

Ala

Val

Glu

Asp

Leu

235

Val

Tyr

Ala

Ala

Val

315

Ser

Arg

Ala

Gln

Thr

395

Trp

Pro

Pt

Lys
Gly
Asn
Glu
Lys
140
Ala
Lys
Tyr
Tyr
Ser
220
Val
Ala
Ald
Gly
Asp
300
Arg
Thx
Tyt
Hisg
Gln
380
Pro
Val
Arg

Glu

Thr
Ser
Pro
Val
125
Ala
Ala
Asn
Asp
Set
205
Lle
Ile
Lys
Leu
His
285
Leu
Gly
Cys
Ile
Phe

365

Ala

Phe

Lys

Tyr

Ala
445

Thr
Gly
Phe
110
Gln
Set:
Lys
Ala
Leu
190
Ile
Arg
Glu
Cys
Lys
270
Ala
Phe
Leu
Pra
Asn
Ile
Trp
Thr
Pro
Asp
430
Gly

Met
Gly
95

Lys
Ser
Ala
Val
Ala
175
Pro
Ala
Ala
Pro
Ser
255
Gln
Gly
Ala
Ala
Ser
335
Ala
Met
Gly
Thr
Gly
415

Ala

Th

Ala
80

Ser
Gly
Leu
Val
Prip
160
Glyv
Asp
Asn
Gln
Asp
240
Gly
Leu
Trp
Ser
Thr
320
Tyr
Leu
AsSp
Asp
Asp
400
Gly

His

Trp
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Phe GIn Ala Tyr Phe Glu Gln Leu Leuw Val Asn Ala Asn Prio Ser Phe

450 455

<2102 29
<2117 1458
212> DNA

213y ERBMIEE (Lecythophora hoffmannii)

<400> 29
atggetgeea. gacgcatett tettgeegeg

gteglcgaag agegtcagaa ctgtgetegga
ageggteoeaa cetgetgtge steggggagt
caatgettge cggggadaten agtaacgaca
focaagacea geageagéac tiiogeorogceg
dagcecacga ceacgggtte cactaccact
ggeactgeet catacagegg aaacccattt
tatgettcgg agegtactcaa cctegeagty
geltelgety Lggccaaggl tectagetle
actgtcatgg cégacactct tgcagatate
cectacgety gtotetttet tgtctatgac
tecaacggag agtatageat cgeecaatgga
gegatecgag ctcagctegt cacttattcg
gactetetgg cadacctagt gactadcatg
gectacette agtgcgtaaa ttacgeegte
tatctegacg ceggeeatge tggetggete
accetetttg ceaatgteta caccaacgee
accaacgteg cgaactacaa tgettggaat
aatagcaact acgatgagat tcattacgtc
ggetggaacg efcactitgt taccgatacg
caagetetggy gtgattggty taatcaanag
aacdctggge ttgagcttga ggdatgegtte
ggeateageg acactagtge agctegatac
cageclgege clgaagelgg tacalgglle
geeaacettt ctttetaa

210> 30

{211> 485

<212> PRT

213> EFREWINE (Lecythophora

<4007 30

Met Ala Ala Arg Arg Ile Phe Leu Ala
1

.

getettacgg
acatggagee
agetetatas
actacgacte
aceactgtga
acgaceaasge
tecggegtle
cecageetsga
caglggeleg
cgggitacea
ctgeedgace
ggegttgeea
gatutccgta
aacgregeca
aggecagetea
ggctggaghg
g£ggaagcgg
cteacetece
caggcoattg
ggoegetngg
getagtggat
gtectggatca
gactlecact

caggeataet

460

caactgtget
agtgeggagg
Aacagaatga
cgangaecag
agtetacgae
cgectactgg
agatgtggge
gegetgetet
Aacavcgeete
acanagecgg
gegactgtee
actacaagge
teettttgat
aatgcteegg
agcttocgaa
ceaatctcea
ctgeteteeg
cgeettegta
ceectottet
LEAACEAZCE
toggtatgeg
dgeegggteg
geggeotate

tegagedget

hoffmannii)

10

cgctgeacca
tattegggtte
ctattatteg
ttegacaact
gacticgage
aactgecteg
agacaattat
cgetgeaaag
Caageleeea
cgccaacect
cgecgetgesg
ttatategae
cgttgagcct
cgeceatgace
tgtggeceatg
geoggeeget
teggtotggeg
cacecaagga
cageteecgee
cacggeerag
tecaactgee
cgaatgegac
agacgetcty

geleacgaac

Ala Ala Leu The Ala The Val

15

Letw Ala Ala Pro Val Val Glu Glu Arg Gla Asn Cys Gly Gly Thr Tep

20

25

127

30

60

180
240
300
360
420
480
540

600

1320
1380
1440

1458



CN 103998605 A

F

¢l

&=

31/86 1t

[0032]

Ser
Gly
Gly
65

Ser
Thr
Lys
Pro
Val

145

Ala

Ala
Tyr
Tyr
225
Ala
Ile
Ala
Ala
Gly
305
Thr
Arg
Ser

Tyr

His
385

Gln
Ser
50

Asn

Pro
Phe
130
Leu
Ser
Lys
Asn
Asp
210

Ser

Ile

Val
290
His
Leu

Gly

Pro

Cys
35

Ser
Gln
Thr
Ser
Pro
115
Ser
Asn
Ala
Val
Lys
195
Leu
Ile
Arg
Glu
Cys
275
Lys
Ala
Phe
Leu
Pro
355

Gln

Val

Gln Ala Trp

Gly Gly

Cys Val

Val Thr

Ser Ser
85

Ser Lys
100

Thr Gly

Gly Val

Leu Ala

Val Ala
165

Pro Thr
180

Ala Gly

Pro Asp

Ala Asn

Ala Gln
245

Pro Asp
260

Ser Gly
Gl Leu
Gly Tep
Ala Asn

325

Ala Thr
340

Ser Tyr

Ala Ile

The Asp

Gly Asp
405

Ile

Lys

Thr:

70

Ser

Pro

Thr:

Gln

Val

150

Lys

Val

Ala

Arg

Gly

230

Leu

Ser

Ala

Asn

Leu

310

Val

Asn

Thr

Ala

The

390

Trp

Gly
Gln
55

Thy
Thi
Thr
Ala
Met
135
Pro

Val

Met

Asp
215
Gly
Val
Leu
s
Leu
295
Gly
Ty
Val
Gln
Pro
375

Gly

Cys

Phig
40

Asn
Thi
Ser
Thr
Ser
120
Tep
Ser
Pro
Ala
Pre
200
Cys
Val
Thr
Ala
Asp
280
Pro
Trp
Thr
Ala
Gly
360
Leu

Arg

Asn

Ser
Asp
Thr
Pro
Thy:
105
Gly
Ala
Leu
Set:
Asp
185
Pro
Ald
Ala
Tyr
Asn
265
Ala
Asn
Ser
Asn
Asn
345
Asn
Leu

Ser

Gln

128

Gly

Tyr

Ala

Pirg

GLy

Thr

Asn

Ser

Phe

170

Thr

Tyr

Ala

Asn

Ser

250

Leu

Tyr

Val

Ala

Ala

330

Tyr

Ser

Ser

Gly

Lyis
410

Pro
Tyt
Lys
75

Thr
Ser
Ala
Asn
Gly
155
Gln
Leu
Ala
Ala
Tyr
235
Asp
Val
Leu
Ala
Asn
315
Gly
Asn
Asn
Ser
Lys

395
Glv

Thy
Ser
60

Thr
Thy
Thr
Ser:
Tyr
140
Ala
Trp
Ala
Gly
Ala
220

Lys

Leu

Thr

Glu
Met
300
Leu
Lys
Gly
Tyr
Ala
380

Gln

Thr

Cys
45

Gln
Ser
Val
Thy
Tyr
125

Tyr

Leu

Leau
206

Ser

Ala

Cys
285
Tyr
Gln
Pro
Trp
Asp
365
Gly

Pro

Gly

Cys
Cys
Ser
Lys
Thir
110
Set
Ala
Ala
Asp
Ile
190
Phe
Asn
Tyr
Ile
Met
270
Val
Leu
Pro
Ala
Asn
350
Glu
Trp

Thr

Phe

Ala
Leu
Thi
Ser
95

Thr
Gly
Ser
Ala
Tht
175
Avg
Val
Gly
1le
Leu
255
Asn
Asn
Asp
Ala
Ala
335
Leu
Ile
Asn

Gly

Gly
415

Ser
Pro
Thr
80

Thi
Thr
Asn
Glu
Lys
160
Ala
Ala
Val
Glu
Asp
240
Leu
Val
Tyr
Ala
Ala
320
Leu
Thr
His
Ala
Gln

400

Met
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Arg Pro Thr Ala Asn Thr Gly Leu Glu

Ile Lys Pro
435

Arg Tyr Asp
450

Glu Ala Gly
465

Ala: Asn Pro

210> 31
<211> 1158
<2127 DNA

420

Gly Gly Glu Cys Asp

440

Phe His Cys Gly Leu

455

The Tep Phe Gln Ala
470

Ser Phe
485

425

GLy Thr Ser

430

Asp Thr Ser
445

Leu Glu Asp Ala Phe Val Trp

Ala Ala

Ser Asp Ala Leu Gln Pro Ala Pro

Tyr Phe Gl
475

<213y KREEEW (Penicillium capsulatum)

400> 31
atgcacttta

cgtgegaace
tactatgecat
geggeaagtt
totgtaateg
cctattgety
agraacggeg
tecateaaaa
gatagtetgg
geatacetgg
tatetegate
gtattattcg
accaatgttig
gaticcaact
ggttgggacg
aatgeatggg
gacaccggssg
gggacttega
caaeccegrac
gegaacecat
£210> 32

211> 385
212> PRT

tagtctcaat tgcagccttt geagectete

aggecaccgt
cagaagttte
cagectgetaa
gagagtitct
geatetttgt
agtdcacaat
ctacceottga
cgaatctggt
aatgtacaaa
ceggacatge
geccaggteta
ceaactacasa
gtgatgaaaa
cacattttat
gagattggty
acaatctgga
ataccacatc
ccgaggetgg

cactotga

tggoaateee
agcettcegact
agtgcettea
atecgacatt
cgtgtatgac
coctaacggg
gaaatactce
caccadcatyg
ctacgecaatt
tggetggeta
tagaaatgee
cggetggtet
gagatacgtg
cactgatact
tdatgtgaag
goatgcatit
ttcacgetat

cacttggtte

tteteggeat
ttgecgteca
ttetattgge
caatcganga
trgcecggaca
ggagtegaas
gacgteecdca
geggtateaa
acecagetga
ggetggecag
tegeageeet
clttadcacct
adtgcactty
ggedggaatg
getactgget
gtotggetea
gatgcecatt

casgettact

213> KREFEW (Penieillium capsulatum)

400> 32

460

Gln Lein Leir

tttoggosge
accaactcta
tgactggeac
tagataccge
attecgetge
gggactgree
agtacaagge
ctattotgat
agtgtgecaa
accttgataa
caaatetgag
cateactteg
gtoettegta
cteetetget
gtgtadagce
ttggegtteg
ageetggtgg
gtggetatag

ttgegeagtt

The Ash
480

tgocattgee
tgoecaacacg
tgcgaaaget
tgacaaggta
cgeaagtect
tgegetggee
gtacattgac
tatcgaacce
tgcatataat
tgtegecatg
ceotgeagee
tggectggea
tacctcagge
actcaacgag
taccaagcaa
cectaceaca
tgagagegat
tgatgctete

ggttgegaat

Vet His Phe Ile Val Setr Ile Ala Tht Phe Ala Ala Cys Val Ser Ala

1

5

10

129

15

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1158
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Ala Ala Ile

Gly

Ser

Ala

65

Ser

Gly

Asp

Asn

The
145

Tyr
Ala
50

Ala
Val
Ala
Arg
Gly

130

Leu

Asp Ser

Asn

Leu

Trp

Gln

225

The

Tyt

Leu

His

Trp

Leu
385

Ala
Asn
Leu
210
Val
Asn
The
Ala
Thr

290

Tep

5 Thr

Glu

Cys

Phe
370

Gln
35
Leu

Lys

Met

Leu
Ty
Leu
195
Gly
Tyr
Val
Ser
Pro
275
Glv
Cys
Gly
Ser
Gl

355
Gln

Ala. Arg Ala

20

Leu

Pro

Val

Gly

Pro

160

Cvs

vy Val

Lys
Ala
Asn
180
Asp
Trp
Lys
Ala
Gly
260
Leil
Arg
Asn
Asp
Asp
340

Tyr

Ala

Tyr
Ser
Pro
Glu
85

Pro
Ald
Glu
Tyr
Asn
165
Ala
Asn
Pro
Asn
Asn
245

Asp

Leu

Val
Asn
325
Gly

Ser

Tyr

Ala
Met
Ser
70

Phe
Tle
Ala
Lys
Ser
150
Leu
Tyr
Val
Ala
Ala
230
Tyr
Set:
Leu
Gly
Lys
310
Leu
Thr

Asp

Phe

Asn

Ala

Leu

Tyr

135

Asp

Val

Leu

Ala

Asn

215

Ser

Asn

Asn

Val
295
Gly
Glu

Ser

Ala

Gln

Thr
40

Gly

Tyr

. Ser

Gly
Ala
120
Lys
Val
Thy
Glu
Met
200

Leu

Gln

Gly

Cys
Glu
280
Gln
Thr
Asp
Asn
Lt

360

Gln

Ala
25

Tyr
Thr
Trp
Asp
Il&
105
Ser
Ala
His
Asn
Cys
185
Tyr
Ser
Pro
Trp
Asp
265
Gly
Pro
GLy
Ala
Thr
345

Gln

Leu

130

Thr

Tyr

Ala

Leu

Ilg

90

Phe

Asn

Tyr

Thy

Met

170

Thi

Leu

Prp

Ser

Ser

250

Gl

Trp

Thr

Phe

Phe

330

Tht

Pro

Val

Val Gly Asn Pro

Ala

Lys

Asp

h
Gln

Val
Gly
Ile
Ile
155
Ala
Asn
Asp
Ala
Ser
235
Leu
Lys
Asp
Lys
Gly
315

Val

Ser

Ala

Ser

Ala

60

Thi

Ser

Val

Glu

Asp

140

Leu

Val

Tyt

Ala

Ald
990

L

Leu

Asn

Arg
Ala
Gln
300
Val

Trp

Ser

- Pro

Asn
380

Glu
45

Ala
Ala
Lys
Ty
Ty
125
Set
Ile
Ser
Ala
Gly
205
Val
Arg
Thr
Ty
His
285
Asni
At

Val
Arg
Gln

365

Ala

30

Val
Ala
Asp
Asn
Asp
110
Thr
1le
Ile
Lys
Lle
190
His
Leu
Gly
Cys
Val
270
Phe
Ala
Pro
Lys
Tyr

350

Asn

Phe

Ser

Ser

Lys

Ser

95

Leu

Ile

Lys

Glu

Cys

175

Tht

Ala

Phe

Leu

Pro

258

Asn

Ile

Trp

Thr

Pro

335

Asp

a Gly

Pro

Ser

Ala

Ser

Val

Ala

Pro

Ala

Thr

Pro

160

Ala

Gln

Gly

Gly

Ala

240

Ser

Ala

Thr

Gly

Thr

320

Gly

Ala

Thr

Ser
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210> 33
<2011 1374
<212> DNA

<2130 TEAFEERE (Penicill ium pinophilum)

<400 33
atgttgegat

caatcagtct
gettectacgt
tcaactacat
acaaceacga
tietetggtt
atecceatcett
tttgtetgge
gaggctgcaa
ctgeetgace
ggtgttgcaa
gatgtgcaca
tetacageca
atcaacctca
geateggtetg
agtgecectg
atcageagee
aacgctttgt
acttccegaa
atcggaaceg
tttgtetggg
tacgatttee
ttcecaageat
210> 34

211> 467
212> PRT

atettteecac
ggggacaaty
geageactct
tggtgaaaac
cgaaagcetag
accagcttta
Tgaetggete
ttgacacgge
acaaggetgg
gtgactgtge
actacaagge
caatccttat
agtgtgctga
acttggecaa
cgaatcttte
catetetteg
cacecteata
ctectetect
acggtgttea
getteggtet
tcaagecagg
attgeggeta

actttgteca

cgttgecgee
tggeggcecaa
agacccttac
aacgtettet
taccaetget
tegccaateey
getegetget
ggceaaagly
cgceageeca
agetgetgea
ftacatogac
cattgagect
ggeteaatet
cgtggceatg
accagegget
tggattggec
cacatctgege
gacatetaac
accgactaag
tcaaccgaca
tggtganagt
cagtgatgea

gottttgaca

acggeaatte
geetggtoty
tacgtdcaat
accagegteg
actaceactyg
tactattett
getgotaces
cctacaatgg
cetattgecg
agtaatggeg
ageattgteg
gatagtctieg
geatactatg
tacattgatg
caactettog
accaacgttg
gactecaact
ggetggecta
cageaggeat
acagatactg
gatggtacat
ctteaneccg

aatgceageo

213> BHMEERE Penicillium pinovhilum)

400> 34

Met Leu Arg Tyr
1
Val Glu Ala Gln

Ser Gly Ala Thr

35

20

10

Pro Tvr Tyr Ala Gla Cys 1le Pro
hh

50

Leu Ser Thr Yal Ala Ala Thr
5

10

Gln Ser Val Trp Gly Gln Cys

25

SerCys Ala Ala Gly Ser Thr

GLy Thr Ala

Val Lys Thr Thr Ser Ser Thi Ser Val Gly Thr

131

tgaccggagh
gegegacttc
gtatceetigy
gaacgacate
cegotgeate
cagdagtaca
aagetgeoga,
godacetactt
gtatcttegt
aalacactgt
cacagttgna
ccaacatggt
agtgcgteaa
ctggteatge
caacagteta,
ccaactacaa
acgacgaaaa

acgeteactt

ggggtgacte

gtgacecact
caaacagtic
eeeeegagee

cagetttget

tgaageteag
atgegecgee
taccgetact
geegecgaca
cggasacceT
cactcttgee
gatcoectca
geccaacatt
tgtetatgac
agcazacaac
agettatece
caccaatctg
c¢tacgeatty
tggttggete
taagaatgica
cgettggteg
gotetacate
catcatggat
gtgcaatgty
teaggatgee
cgetactegt
teggacttgg

ctag

Ala Tle Leu Thr Gly

15

Gly Gly Gl Gly Trp

30

Cys Ser Thr Leu Asn

15

The ser The The Led

60

Thr: Ser’ Pro Pro Thr

60
120
180
240
300
360
420
480
540
600
660

720
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[0036]

65
Thr

Ser

Ala

Asp

145

Glu

Val

Gly

Tle

Ile
225

Asp

Ala

Ser.

205

Lle

Lys

Pro

Thr

Phe

385

Phe

Ser

Pro

Leu

Thr
Gly
Ser
Ala
130
Thr
Ala
Yal
Glu
Asp
210
Letl
Thr
Tyt
Ala
Ala
290
Leu
Ser
Leu
Asn
Lys
370
Gly
Val
Ala

Ala

Thi /

450

Glu
115
Ala
Ala
Ala
Tyr
Tyr
195
Ser
Tle
Ala
Ala
Gly
275
Gln
Arg
Ser
Ty
Ala
355
Gl

Val

Trp

Thr

Pro

100

Val

Ala

Ala

Asn

Asp

180

Thr

Tle

Ile

Lys
85
Phe

Mis

Tht:

Lis
165
Len

Val

Val

Lys Cys

Leu
260

Hig 2

Leu

Gly

Pro

Lle

340

His

Gln

GIn

Val

Arg

420

Glu

Ala

Phe

Leit

Pro
325
Asn
Phie
Ala
Pro
Lys

:)
Tyr

Ala

Asn

70

Ala

Ser

Thr

Lys

Val

150

Ala

Pro

Ala

Ala

Pro

230

Ala

Asn

Gly

Ala

Ala

310

Ser

Ala

Lle

Trp

The

390

Pro

Asp

Gly

Pto

Ser

Gly

Leu

Ala

135

Pro

Gly

Asp

Asn

Gln

215

Asp

Gl

Leu

Trp

Thr

295

Thi

Ty

Leu

Met

Gly

375

Thr

Gly

Phe

Thr

Ala
455

Thr
Tyr
Ala
120
Ala

Arg
Asn
200
Teu
Ser
Ala
Asgn
Leu
280
Val
Asn
Thr
Ser
Asp
360
Asp
Asn
Gly
His
Trp
440

Leu

Thr
Gln
105
1le

Glu

- Met

Ser
Asp
185
Gly
Tvs
Léu
Gln
Leu
265
Gly
Tyr:
Val
Ser
Pro
345
Thr
Trp
Tht
Glu
Cvs
425

Phe

Val

132

Ala
90

Leu
Pra
Ile
Gly
Pro
170
Cys
Val
Ala
Ala
Ser
250
Ala
Trp
Lys
Ala
Gly
330

Leu

Gy's
Gly
Ser
410

Gly

Gln

Th
Tyr
Ser
Pro
Thi
155
Pty
Ala
Ala
Tyr
Asn
Ala
Asn
Ser
Asn
Asn
315
Asp
Leu
Arg
Asn
Asp
395
Asp

Ty

Ala

Thr
Ala
Leu
Ser
140
Tyt
Ile
Ala
Asn
Pro
220
et
Ty
Val
Ala
Ala
300
Tyt

Ser

Ty §

Asn
Val
380
Pro
Gly

Sap

Ty

Thr
Asn
Thr
125
Phig
Leu
Ala
Ala
Tyt
205
Asp
Val
Tyy
Ala
Asn
285
Ser

Asn

Asn

Gly
365

I1e
Leu
Thi

Asp

Phie
445

Ala

Pro

110

Gly

Val

Ala

Gly

Ala

190

Val

Thr

Glu

Met

270

Leu

Ala

Ala

g

350

Val

Gly

Glu

Ser

Ala

430

Val

Ala
95

Ty
Ser
Tep
Asn
Ile

175

Ser

s Ala

His

Asn

Cys

Ty

Ser

Pro

Trp

Asp

335

Gly

Gln

Thr

Asp

Asn

415

Leu

Gl

80

Ala

Tyr

Leu

Lei

Tle

160

Phe

Asn

Tyr

Thr

Leu

240

Val

Ile

Pro

Ala
Ser
320
Glu
Tisp
Pro
Gly
Ala
400
Ser

Gln

Leu
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210> 35
211> 1374
212> DNA

213y #ERFESE Penicillium funiculosum)

<400>» 35

atgttgegat atctttccat cgttgecgee acggeaatte

caateagtct ggggacaaty tggeggecaa

gettetacgt geagedctetl aaacccttac

tcaactacat tggtgaaaac aacgteéttct

acaaceacga cgaaagetag taccactget

ttetetggtt accagettta tgccaatecy

atceccatett tgactggete getcgetget

tttgtetgge ttgacacgge agecaaagte

gaggctgeaa acaaggetgg cgeeageeea

ctgectgace gtgactgtge agetgetgca

ggtgttgeaa actacaagge ttacatcgac

gatgtgcaca caatccttat cattgageet

tctacageca agtgtgetga ageteaatet

atceaacete acttgececa cgtggecaty

geatggtety cgaatcttte accagegget

agtgeecctyg catctetteg tggatteggeco

atecageagee cacceteata cacatetgge

aacgetttgt cteeteteoet gacatetaac

acttccegaa acggtgttica acegactaag

atcggaaceg getteggtgt tecaaccgaca

tttglelegge “teaagucagy tgglgaaagt

tacgatttcee attgeggeta cagtggtgea

ttcecadgeat actttgteca gettttgaca

210> 36
211> 457
212> PRT

ggetggtety
tacgeacaat
accagcgteg
actaccactyg
tactattett
gotgetacea
cctacaatgg
cetatteceg
agtadtgegeg
agcattgtgg
gatagtceteg
geatactaty
tacattgaty
caactetteg
accaacgtte
gactcoaact
ggetggeetyg
cageaggeat
acaaatactg
galggtacul
ctteadeceg

aatgeoaace

13y HIREE E (Penied i funiculosum)

100> 36

Met Lew Arg Tyr Leu Ser
I 5

Val Glu Ala Gln Gln Ser
20

Ser Gly Ala Thr Ser Cys
35

Pro Tyr Tyr Ala Gln Cys
50

Ile Val Ala Ala Thr
Val Tip Gly Gl Cys
25
Ala Ala Gly Ser

Ile Pro Gly Thy Ala

bb

40

10

133

Thi

tgaccggagt tgaagetcag
gegegactte atgegecgee
gtatccetge tacogetact
gaacgacate geegeegaca
¢egetgeate cggaadcect
cagaagtaca cactettgee
aagctgocgd gatcecctea
gecacectactt ggccaacatt
gtatettegt tgtctatgac
aatacactgl agcasacaac
cacagttgaa agettateee
ccaacatget caccaatcty
agtgegteaa ctacgeatig
ctggteatge tggttggcte
caacagtcta taagaatgea
ccaactacaa cgettggteg
acgacgaand getetacate
acgctcactt catcatggat
gggetgacty gtgcaatgty
gtgaceccact tgaggatgee
cagacagtle cgotactegt
cccceghagge tgggactteg

cagctttget etag

Ma Tle Leu Thr Gly
15

Gly Gly Gln Gly Trp
30

Cyvs Ser Thr Leu Asn
45

The Ser Tht Thr Leu
60

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1080
1140
1200
1260
1320
1374
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Val Lys Thr Thr Ser Ser Thr Ser Val Gly Thr Thr Ser Pro Pro Thr
63 70 75 80

Thr Thr Thr Thr Lys Ala Ser Thr Thr Ala. Thr Thr Thr Ala Ala Ala
85 90 95

Ser Gly Asn Pro Phe Ser Gly Tyr Gln Lew Tyr Ala Asn Pro Tyr Tyr
100 105 110

Ser Ser Glu Val His Thr Leu Ala Ile Pro Ser Lei Thr Gly Ser Leu
115 120 125

Ala Ala Ala Ala Thy Lys Ala Ala Glu Ile Pre Ser Phe Val Trp Leu
130 135 140

Asp Thr Ala Ala lys Val. Pre Thr Met Gly The Tye Len Ala Asn Ile
145 150 155 160

Glu Ala Ala Asu Lys Ala Gly Ald Ser Pru Pro Tle Ala Gly Ile Phe
165 179 175

Val Val Tyr Asp Leu Pro Asp Arg Asp Cys Ala Ala Ala Ala Ser Asn
180 185 190

Gly Glu Tyr Thr Val Ala Asn Asn Gly Val Ala Asn Tyr Lys Ala Tyr
195 200 205

Ile Asp Ser Ile Val Ala Gln Leu Lys Ala. Tyr Pro Asp Val His Thr
210 215 220

Ile Lew Ile Ile Glu Pro Asp Ser Leu Ala Asn Met Val Thr Asn Leu
225 230 235 240

Ser Thr Ala Lys Cys Ala Glu Ala Gln Ser: Ala Tyr Tyy Glu Cys Val
245 250 255

Asn Tyr Ala Leu lle Lys Pro His Leu Ala Hig Val Ala Met Tyr Ile
260 265 270

Asp Ala Gly His Ala Gly Trp Leu Gly Trp Ser Ala Asn Leu Ser Pro
275 280 285

Ala Ala Gln Leu Phe Ala Thi Val Tyr Lys Asn Ala Ser Ala Pro Ala
290 295 300

Ser lLeu Arg Gly Leu Ala Thr Asn Val Ala Asn Tyt Asn Ala Trp Ser
305 310 315 320

Ile Ser Ser Pro Pro Ser Tyr Thr Ser Gly Asp Ser Asn Tyr Asp. Glu
325 330 335

Lys Leu Tyr Ile Asn Ala Leu Scr Pro Leu Leu Thr Ser Asn Gly Trp
340 345 350

Pro Asp Ala His Phe [le Met Asp Thr Ser Arg Asn Gly Val Gln Pro
355 360 365

Thr Lys Gln Gln Ala Trp Gly Asp Trp Cys Asn Val Tle Gly Thr Gly

370 375 380

Phe Gly Val Gln Pro Thr Thr Asn Thr Gly Asp Pro Leu Glu Asp Ala
385 390 395 400

Phe Val Trp Val Lys Pro Gly Gly Glu Ser Asp Gly Thr Ser Asn Ser
40 410 415

Ser Ala Tht Arg Tyr Asp Phe His Cys Gly Ty Ser Gly Ala Leu Glu
420 425 430

Pro Ala Pro Glu Ala Gly Thr Trp Phe 6ln Ala Tyr Phe Val Gln Leu
435 440 445

[0038]

134
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Leu Thr Asn Ala Asn Pro Ala Leu Val

450

210> 37
211> 1368
212> DNA

455

<2137 #%4HiH (Sclerotinia sclerotiorum)

400> 37
atgggtetca

ggegetggtt
ggatteaccet
ggtgcateta
getteccacta
tttgtaggea
aticctteac
titttetege
cgageetiaa
tracetgaca
ggtgtagega
gacacldgeg
aatgttcaaa
teaaagttga
ggatggtecy
ggaagececat
agcagcagtt
aatgctcteg
ggtegeaatg
ggaaccggat
gtetgggtea
gatttccact
tdagettact
210> 38

211> 455
212> PRT

agaatgttet
atteacaatg
gtacttatac
gtteecgert
ctacaggcag
aageacttta
tecactggage
tggataccge
ataaggeagg
cagattgtec
actacaaage
Ctatlclaat
aatgttccaa
atctaccaasa
caaacattgg
ctcaagtcag
geeecatetta
cteceactett
gagttcaace
tegetgtticg
aacctegtgy
geggtetete

Ltgeecaall

tetegetget
tggegateaa
cadcgagtac
adcaactace
cagtgeaacg
cgtaaaccca
catggecact
tgataaagtt
agcaaaceca
ageagetget
ttatategat
cattgageeg
tgedcdagea
cgtetecaty
tecagetgea
aggtctegea
taccteeggt
gaccgeacaa
aacegetcaa
acctaccacc

agaageegat

agatgeectt

acllataanl

gotgragtag
geetgragty
tattetcaat
gétectacaa
acgacageag
tactatectt
aaagccgeer
ccaacaatgg
ceagttgetg
teeaatggag
tegattgtta
gagtegltgy
gettacctag
tacttggatyg
caactettty
accaatgteg
gactetaact
ggttteceag
caageatggg
aacaccgeag
gotactteaa
caagtcggcte

gelaaleola

213> s (Sclerotinia sclerotiorum)

<4007 38

cacctactgt
gegeaacade
gtetacétag
caatcgtcac
cageageege
ctigagatttc
cggtagcaas
gaacctacet
gtactitegt
aatatageat
ctatectcaa
caaalelegl
datgtaccga
ctggacatge
gticaagtceta
caaactacaa
gtaacgagaa
cteattteat
gagactgetg
atgetttgga
atacaacage
cggaagetegg

gelttlas

gtatgcteag
ttgtetttet
ttoggatget
atccacgaaa
aggeaaccea
cgcaagteec
agtteeadce
ttecaatatt
getetacgat
tgcaaacaat
gaactattet
Ltaccaaccld
atatgeecate
tggtteggtta
caaageages
tgettggact
attgtacate
¢atggatact
taatgteate
agatgecttt
agetegatac

tacctggtte

Met Gly Leu Lys Asn Val Leu Leu Ala Ala Ala Ala Val Ala Pro Thr

1

5

10

15

Val Tyr Ala Glm Gly Ala Gly Tyr Ser Gln Cys Gly Gly ‘Gln Gly Trp

20

25

30

Ser' Gly Ala Thr Thr Cys Yal Ser Gly Phe Thr Cys The Tyr Thr Asa

35

40

135

45

480
540
600
660

780
840
900
960
1020
1080
1140
1200
1260
1320
1368
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[0040]

Glu
Ser
65

Ala
Ala
Ala
Ala
Asp
145
Arg
Val
Gly
Tle
Ile
225
Asn
Glu
Asp
Ala
Gln
305
Ser
Lys
Pro
Ala
Gly
385
Yal

Ala

Ala

Tyr
50

Arg
Ser
Gly
Ser
The
130

Thr

Ala

Glu
Asp
210
Leu
Yal
Tyr
Ala
Ala
290
Val
Ser
Leu
Ala
Gln
370
Val
Trp

Ala

Pro

Tyr

Pro

Thr

Asn

Glu

115

L¥s

Ala

Leu

Ter

Tyr

195

Ser

1le

Gln

Ala

Gly

275

Gln

Arg

Ser

Tyr

His

355

Gln

Arg

Val

Arg

Glu

Ser
Thr
The
Pro
100

Ile

Ala

Asn
Asp
180
Ser
Ile
[le
Lys
Ile
260
His
Leu
Gly
Cys
Ile
340
Phe

Ala

Pro

Tyr
420

Ala

Gln
Thr
Thr
85

Phe
Ser
Ala
Lys
Lys
165
Leu
Tle

Val

Glu

Phe
leu
Pro
325
Asn
Tle
Trp
Thr
Pro
405

Asp

Gly

Cys
Thr
70

Gly
Val
Ala
Ala
Val
150
Ala

Pro

Ala

Gly
Gly
Ala
310
Ser
Ala
Met
Gly
Thr
390
Gly

Phe

Thr

Leu
55

Ala
Ser
Gly
Ser
Val
135
P¥o
Gly
Asp
Asn
Ile
215

Glu

Asn

s Leu

Trp

Gln

295

Th

Tyr

Leu

Asp

Asp

375

fisn

Gly

His

Trp

Pro Gly 8er Gly Gly

Pro Thr
Ser Ala
Lys Ala

105

Ala Tle
120

Ala Lys
Thy Met
Ala Asn

Arg Asp
185

Asn Gly
200

Leu Lys
Ser Leu

Ala Glu

Asn: Leu
265

Leuw Gly
280

Val Tyr

Asn. Val
Thr Ser
Ala Pro

345
Thr Gly
360
Trp Cys
Thr Gly
Glu Ala
Cys: Gly

425

Phe: Gl

136

Thr
Thr
90

Leti
Pro
Val
Gly
Pro
170
Cys
Val
Asn
Ala
Ala
250
Pro
Trp
Lys
Ala
Gly
330
Leu
Ar'g
Asti
Asp
Asp
410

Leu

Ala

Ile
75

Thr
Tyt
Ser
Pro
Thr
155
Pro
Ala
Ala
Tyt
Asn
235
Ala
Asn
Ser
Ala
Asn
315
Asp
Leu
Asn
Val

Ala
395

Gly T

Ser

Ty

60

Val

Thr A

Val
Leu
Th
140
Tyr
Yal
Ala
Asn
Ser:
220
Leu
Tyt
Val
Ala
Ala
300
Tyr,
Sér
Thr
Gly
Tle

380

Leu

Asp

Phe

Gly

Thr

Thr
125
Phe
Leu
Ala
Ala
Ty
205

AsL

]

Val
Leu
Ser
Asn

285
Gly

Ala
Val
365
Gly
Glu
Ser

Ala

Ala

Ala

Ser

1 Ala

Pro
110
Gly
Phe
Ser
Gly
Ala
190
Lys
Thir
Tht
Glu
Met
270
Ile
Ser
Ala
Cys
Gln
350
Gln
Thr
Asp

Asn

Leu
430

Ser
Thr
Pro
95

Tyr
Ala
Trp
Asn
Thr
175

Ser

Ala

Cys
2565
Tyr
Gly

Pro

Tep

Pro
Gly
Ala
The
415

Gln

Len

Ser
Lys
80

Ala
Ty
Met
Leu
Tle
166
Phe

Asn

Tyr

s

Leu

240

Thr

Leu

Pro

Ser

Tht
32

i, Glu

© Phe

Thr

Phe

Phe

400

Thr:

Pro

Leu



CN 103998605 A

F

5

40/86 7T

[0041]

435

440

Thr Asn Ala Asn Pro Ser Phe

450

210> 39
<2113 1410
212> DNA

455

213> MRS (Aspergillus aculeatis)

<A00> 39
atgegttata

Accctgtacg
geaacatgct
tetaceacet
agctetgett
gegactacca
ceatactact
tegetecagg
geegecaagg
ggageceaate
geegetotag
gectacateg
gtgattgage
aacgeccaga
aacgtggeea
caaceggeeg
cgeggeetgg
tacacccagg
cteteageee
ccaaccggte
cgecegacea
ggegagageg
agegalgect
ttgetcacga
210> 4

211> 469
212>

cattgtetet cgeageggeg clgctgeeat

gacaatgteg
ctaccgtgaa
tgaagacaac
ctcagacatce
cggeeagege
cctocegaagt
cageggecac
tgecgacgat
ceeegatege
ccagtaacgg
actccatecg
ccgacagtet
gegectatet
tgtatetega
cecaacttgta
ceacgaatgt
gecaacagegt
agggetitega
agcaagecetg
clageacggg
acggeacete
Lgeagcegge

acgeeaaced

tgetcaagge
tgaatactad
tactaccaet
tactactaag
gageggeaac

gegtegetyg
gZCCgLEgCe

ggccacctac

cgagtactee
caaggteate
cgeeadcctg
cgaatgcace
tgocggacae
cgegagegtt
cgecaactac
ttgegacgag
cgceecactte
gggegattgg
sgaltgegete
cgatageteg
ceelgaggeg

ggecttttag

tatTceggac
getcagtata
gricggeeaea
acctetaceg
cegtreaghg
gecatteeat
adggrgectt
ctggiegaca
gtggtatacy
atigccaaca
gtgeagtatt
gtgaceaace
aactatigect
gecggetage
tacaagaacy
aacgeettca
cageagtaca
ategtcgaca
tgeaacgtea
glegacgitet
gocacecgdt

ggaacctlggl

PRT
213> HRTA S (Aspergillus aculeatis)

<4007 40

Met Arg Tyr Tht Leu Ser Leu Ala Ala
1

.

10

gegeaateca
teaceagete
cgedageage
coacgacgae
geaccgtete
gataccaget
clotcaetgg
cttitetotg
teadagecea
accteectga
acggtgtege
cogatgtgea
tcaacgtgge
tggageaget
teggetggee
ctagtteces
ceatctecte
feaacgegat
ceggeegeaa
tcaacaccgg
tegletggpt
degacgecca

tecaggeeta

ggeecageaa
cgtggragga
gggreccace
tactaccaag
gacgaccacg
ctacgtgaac
gacgectittee
getgeatgty
gaatgecget
cegteactge
caactacaag
caccattcteg
caaatgegee
gaacctceec
cgcadaccag
cgeegeagtg
ctgeccotiee
cgecccgete
cggraaacag
gtteggegtys
gaagetegee
ctgeggetac

Chtteglecag

Ala Leu Leu Pro Cys Ala Ile

15

Gln Ala Gln Gln The Led Ty Gly Gln Cys Gly Gly Gl Glvy Tyr Ser

20

25

137

30

240
300
360
420
480

540

1320
1380

1410
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Gly
Tyr
Lys
Ser:
Ser
Ser
Ser
Ala
145
Ala
Gln
Tyr

Tyr

Ala
Gly
e
305
Arg
Ser
Tyr
His
Glu

385

Arg

Leu

Tyr

50

Thr

Ser

Tht

Gly

Leu

130

Ala

Ala

Asn

Asp

Ser
210

r Tle

Ile

Lys

Leu

His

290

Leu

Gly

Cys

Tle

Phe

370

Ala

Pro

Thr
35

Ala
Thr
Ala
Thi
Tyr
115
Ala
Thr
Lys
Ala
Leu
195
1le

Arg

Glu

Glu
278
Ala
Tyr
Leu
Pro
Asn
355
Ile

Tep

Thr

Ser Cys
Gln Cys
Thr Thr
Ser Gln

85

Thr Ala
100

Gln Teu

Ile Pro

Ala Ala

Val Pro
165

Ala Gly
180

Pre Asp

Ala Ast

Lys Val

Pro Asp
245

Ala Asn
260

Gln Leu
GLy Trp
Ala Ser
Ala Thr

325

~

Ser Tyr
340

Ala Tle
Val Asp

GLy Asp

The Ser
405

Val

Thr

Thr

70

Thr

Thy

Ty

Set

Ala

150

The

Ala

Arg

Asn

Leu

230

Ser

Ala

Asn

Leu

Val

310

Asn

The

Ala

Thr

Trp

390
Thy

Ala Gly Ala

Pro
1515]

Ala
Ser
Thr
Val
Leu
135

Lys

Met

Gly
215

Val

Leu

Gln,

Leu
Gly
295
Tye
Val
Gln
Pro
Gly
375

Cys

Gly

40
Ala

Gly

Thr

Thr
Asn
120
Thi
Val
Ala
Pro
Cys
200
Val
Gl
Ala
Ser
Pro
280
Trp
Lyis
Ala
Gly
Len
360

Arg

Asp

Ala
Ala
Thi
Ala
105
Pro
GlLy
Pro
Tht
Prg
185
Ala
Ald
Tyt
Asn
Ala
265
Ash
Prig
Asn
Asn
Asn
345
Leu
Asn

Vel

Ala

138

Thr

Gly

Th

Lys
90

Ser
Tyr

Th

Ser

Asn

Ser

Leu

250

Tyr

Val

Ala

Ala

Ty

330

Ser

Ser

Gly

Lls

Leu
410

Cys

Ala

Thr

75

Thr

Ala

Tyr

Leu

Phe

155

Leu

Ala

Leu

Tyr

Asp

235

Val

Leu

Ala

Asn

Ser

215

Asni

Val

Ala

Lys

Ast

395
Val

Ser

Thr
60

Thy

Ser

Ser
Ser
Ser
140
Val
Ala
Gly
Ala
Lys
220
Val
Thr
Glu
Met
Gln
300
Ser
Ala
Cys
Gln
Gln
380

Thie:

Asp

Thr
45

Set
Thi
Thr
GlLy
Ser
125
Ser
Trp
Asp
Gl
Ser
205
Ala
His
Asn
Cys
Tyt
285

Gli

Pro

Asp
Gly
365
Pro

Gly

Ala

Val

Thy

Thr

GLy

Asn

110

Gl

Leu

Leu

Ile

Phe

190

Asti

Ty

Thi

Leu

Thr

270

Leu

Pra

Ala

‘Thr

Glu

350

Phe

Thr

Phe

Phe

Asn

Tht

The

Thr

95

Pro

Val

Gln

Asp

Lys

175

Val

Gly

Ile

1le

Asn

255

Asn

Asp

Ala

Ala

1le

3358

Gln

Asp

Gly

Gly

Val
415

Glu
Leu
Lys
80

Val

Phe

Alad
Val
160
Ala
Val
Glu
ASp
Leu
240
Val
Tyr
Ala
Ala
Val
320
Ser
Gln
Ala
Gln
Val

400

Trp
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Val Lys

Arg Tyr

Glu Ala
450

Ala Asn
465

<210>
<L
&1 2%

213>

<400~
atggceca:

Pro Gly Gly Glu Ser Asp Gly Thr Ser Asp Ser Ser Ala Thr
425

420

430

Asp Ala His Cys Gly Tyr Ser Asp Ala Leu Gln Pre Ala Pro

435

440

445

Gly Thr Trp Phe Gln Ala Tyt Phe Val Gln Leu Leu Thr Asn

Pro Ala Phe

41
1464
DNA

HERB PR TTE (Thielavia hyreaniag)

41
aga agctecttet

gtcgagpage gecagaactg

ggegeeacet gotgegegte

tgeetge

¢ea geageeaggt

tegtegteca cecgggegag

aceegty

cta getcocacgac

getacggcea egoecageta

gactact

acg cctecgaggr

accaaggrge cegoegtege

atcgacaccee tgatggteaa

aacceee
geecgeet

ategaet

cgt atgecegeeea
cea. acggegagtt

cgd beegeaaged

gagcecgatt cgatggecaa

gecacgacet dccgegaget

geeatgt

acc tcgacgeegg

getgotaccee tgttegecgg

ctggeecacca acgtegecaa

acccccaacg ccaactacga

geegetgeget téccggecaa

ggecagagee agtgggecga

acctecgaga cgggecacga

teegacggta. ecagegacac

gecetee

age cegotoeega

acecaacgeea- acecteettt

210>
Q11>

<212%

[0043]

42
187
PRT

455

caccgeegee
cggcteegte
tggaagecace
gaccaccace
caccageage
cdaceteggee
ctegegeaac
gtegaceete
caaggracaee
gactetgtee
getggtggte
ctegatitgee
celeategag
catggteace

gaccatetadc

ctegeggect
tggagtcaat
tgcgtagece
acgactageg
accagecgea
cetggegtea
eecetteteey
gécatgectt
agettecagt,
cagatcegey
tacgacctec
agcaacgecg
Ltactoggaca
aacatgaacg

gototiaage

ctacgecgge
catctacaac
ctacadcgee
cgagangeac
gtteatecace
ttgegtgcaac
gctectggat
cagegetgee
ggeeggeacg

ttag

tggetegget
gacgctggea
tggagectgt
tacgtcgagy
gacactggre
gtcaagggea
goctttgtet
cgetacgaet

tggttucagg

139

460

ctgcectgge
ghggtggcaa
agaacccetyg
ctegegeotc
ceaceteggt
cgtceagegt
gggtgegect
cectgacgge
ggotiggacey
crgecaaces
cogaccgtga
cggecaacta
Leggeaceat
tegecaagty
agetgaacct
ggcecgecaa
agecegeete
cetgggeace
cotttacece
geaacggean
ceggctlicgg
gootcaagee
accactgogg

eotactttea

tgeteceatt
cgggtagteg
gtactegcag
gtegtegtet
gggraceace
tectggeget
gtggeceaae
cgecatggee
caacgteaca
ggeeggtgee
ctgegetgec
caagtegtac
colggliatt
cageaacgee
geeccacgte
catecageee
ggtcegtggt
gtegtacacg
getteteteg
gtageeeace
tetecgeteg
cegltagcgag
tctgtoggat

acagetccte

60

180
240
300

360

480
540
600
660

1380
1440

1464
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[0044]

213>

400> 42

Met Ala Lys

1

Ala
Gln
Ser
Ser
65

Ser
Val
Val
Gly
Ser
145
Thy
Arg
Arg

Val

Gly
225

Prs)

Ile
Lle
Asn
Tle
Asp

305

Ala

Leu §

Ala
Cys
Thr
50

Gln
Ser
Gly
The
Asn

130
Glu

Ala
Val
210
Glu
Asp
Let
Val
Tyr
290
Ala

Ala

Val

Pro

Gly

35

Cys

Val

Ser

Thr

Ser

115

Pro

Val

Ala

Val

Ala

195

Tyr

Phe

Ser

Val

Ala

275

Ala

Gly

Thir

Arg

Ser
355

Lys
Ile
20

Gly
Val
Thr
Thr
Thr
100
Ser
Phe
Ser
Ala
Thr
180
Asn
Asp
Ser
Ile
Lle
260
Lys
Leu
His
Leu
Gly

340

Ala

Leu

Val

Asn

Ala

Thr

Ar

85

Thr

Val

Ser

Thr

Ala

165

Ile

Gln

Leu

Ile

rg

245

Glu

Cys

Lys

Ala

Phe

325

Leu

Leu

Glu

Gly

Gln

Thr

70

Ala

Arg

Pro

Gly

Leu

150

Val

Asp

Ala

Pro

Ala

230

Lys

Pro

Sor

GlIn

Gly

310

Ala

Ala

Set:

Leu

Glu

Ser

Ala

Gly

Val

135

Ala

Ala

Thy:

Gly

Asp
215

AsHi

His

Leu
295
Trp
Gly

The

Tyr

Thr
Arg
Ser

40

Pro

¢ Thr

Thr
Ser
Gly
120
Atg
Met
Lys
Leu
Ala
200
Arg
Asni
Let
Sér
Ala
280
Asn

Leu

1le

Thr
360

Ala
Gln
25

Gly
Trp
Ser
Ser
Ser
105
Ala
Leu
Pro
Vel
Met
185
Asn
Asp
Gly
Ile
Met;
265
Ala
Len
Gly
Ty
Val

345

Thr

140

Ala
10

Asn

Ala
Tyt
Ala
Ser
90

Thr
Tht
Trp
Ser
Pro
170
Val

Pro

Cys

Ala
Gilu
250
Ala
Thr
Pra
Trp
Asti
330

Ala

Pro

M ER AR E (Thielavia hyreaniae)

Leu

Cys

Thi

Ser

Arg

5

Thr

Thr

Ala

Ala

Leti

155

Ser

Lys

Pro

Ala

Ala

235

Tyr

Agn

Thr

His

Pro

315

Asp

Asn

Asn

Ala
Gly
Cys
Gln
60

Ald
Ser
Thr
The
Asn
140
Thr
Phe

Thr

Tyr

Ala
220

Asni

Ser

Met

Tyr

Val

300

Ala

Ala

Tyr

Ala A

Ala

Ser

Cys

45

Cys

Ser

Arg

Sor

Ala

125

Asp

Gly

Gln

Leu

Ala
205

Ala

Ty

Asp

Val

Arg

285

Ala

Agni

GlLy

Asn

365

Ser
Val
30

Ala
Leu
Ser
Thr
Ala
116
Set
Tyt
Ala
Trp
Ser
190
Ala
Ala
Lys
Ile
Thy
270
Glu
Met
Tle
Lys
Ala

350

Tvr

Ala

15

Trp

Set:

Pro

Ser

Thr

95

Pro

Tyr

Tyt

Met

Leu

175

Gln

Gln

Ser

Ser

Arg

255

Leu

Tyr

Gln

Pro

335

Trp

Asp

Leu
Ser
Gly
Ser
Ser
80

Ser
Gly
Ser
Ala
Ala
160
Asp
Ile
Leu
Asn
Tyr
240
Thy
Met
Thr
Leu
Pro
320
Ala

Sert

Glu
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[0045]

Lys His Tyr Val Glu Ala Phe Ala

370

375

Pro Ala Lys Phe Tle The Asp Thr
390

385

Pro Leu Leu

Gly Arg Asn
395

Gly Gln Ser Gln Trp Gly Asp Trp Cys Asn Val

405

Gly Val Arg Pro Thr Ser Glu Tht

420

Val Trp Val Lys Pro Gly Gly Glu

435

440

Ala Ala Arg Tyr Asp Tyr His Cys

450

455

Ala Pro Glu Ala Gly Thr Trp Phe
470

465

Thr Asn Ala Asn Pro Pro Phe

210> 43

£211> 1416

<212> DNA

485

410

Gly His Glu
425

Setrt Asp Gly

Gly Leu Ser

Gln Ala Tyr
475

Q13> FHEWARE (Trichoderma gamsii)

<AQ0> 43
atggcgggac

gtcgtagaag
tetggdgecaa
caatgtettc
gtgtecaagea
teacecaccte
aacctetggg
tecggageca
gataccetta
aaggcetggag
gecgetgetg
aactacattg
gtegttgage
aacgctcagt
aacgttgeca
€AgTCAgTEg
cgtggattag
tacactcaag
cttgecteage
cageecaccg

attcgeectt

gtgtatttge
aacgacagge
cgtgetatage
clggetecgy
cgacagttag
cagttggate
ccaacaaatt
tggecacege
geaagaccac
gcaactacge
cetecaacgg
ataccattgt
ctgactetet
ctgettacct
tetacetega
ctragetgtt
caaccaacgt
gaaacgeegt
agggetggag
gacagedgge

ctgccaacac

tactttgget
ttgegetace
ttetggtage
aggaggttcg
gtéaagetecg
aggaaccgee
ctatcaagat
tgcagegget
cotgttgage
tggtcaattc
agagtactet
cggeatticty
cgecaatett
ggaatccate
tgeeggecae
€geeagegty
tgccaactac
ttacaacgag
cggegetcaa
glgggglaae

tggdgacted

actttggecyg

Ser Ala Ala
380

Gly Lys Glu
Lys Gly Thr
Leu Leu Asp

430

Thr Sei Asp
445

Asp Ala Leu
460

Phie Glu GIn

cattggcage

sttigeoenc
tegtgteteg
agttceteota
acgaeteere
acttaccags
gaagttacca
getgetaaag
tegacattgy
gttgtatacg
ategegnata
aagacatatt
gltaccaace
adctatgeta
geagggtage
tacaagaatg
aatggatgga
cagetgtaca
tteattaceg
tgglgcaacg

ttgettgatyg

141

aatgegeage
tcteaaacca
cagtegetic
caccasaccte
geaatecatt
gotetgeoaat
tacetgegtt
cagatateeg
acttgectga
acggagttpee
cégacattcg
tecdacgttde
ttacaaagct
ttegctggee
coteatcace
acatcactte
tteacgettt
atcagggtcg
tgatlggeae

cattecacttyg

Gly Phe
Pro Thr
400

Gly Phe
415

Ala Phe

Thr Ser

Gl Pro

Leu Leu
480

ctetgcecet
ccanggttegg
atactacteg
cteedceegt
gtetacageg
ttetggagte
teceagtttg
tatgtggtite
tgocgeaaan
cecgtgactge
canctacaag
gaccattcta
gaaatgtoca
gaaccticea
cgecaateag
cegageggtt
tgccecgtea
atcacecett
ctecggeagg
Lggattegge

gatcaagecee

60
120
180
240
300
360
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ggtgetgaat glgacggaac cageadcaca totgegacac gatacgatta ccactgegge

ttgtecagatg ctttgeagee ggetectgag getggttett ggttecagge ttactttgty

cagcttctta ccaatgecaa cecttecattt ttgtag

<2102
211>
L2027
213>

<400

41
471
PRT

IR BB (Trichioderma. gamsii)

44

Met: Ala Gly Arg

L

Ala Ser Ala Pro

Gly

Gln

Gly Ser

50

Cys
35

Ser

Gly Ser Gly

65
Val

Ser

Gln

Gln

Ala

145

Asp

Arg

Tyr

Tyr S

Thi
225
Val
Thr
Ala

Gly

Gln
305

Ser Ser

Ser
Gly
Asp
130
Tht

Thr

Ala

Ile
Val
Lys
Ile
Ei s

Leu

Thr
Asn
115
Glu
Ala
Leu
Ala
Leu
195
Ile
Val
Glu
Cys
The
275

Ala

Phe

20

Gly
Cys
Gly
Thr
Gly
100
Pro
Val
Ala
Ser
Asn
180
Pro
Ala
Gly
Pro
Ala
260
Lys

Gly

Ala

5
Val

Gly

Val

Gly

The

85

Set

Phe

Thr

Ala

Lys

165

Lys

Asp

Asn

Ile

Asp

245

Asn

Leu

Tep

Ser

Val

Gln

Val

Ser

70

Val

Pro

Ser

Ser

Ala

150

Thr

Ala

Avg

Asn

Leu

230

Ser:

Ala

Asn

Leu

Val
310

Val Phe Ala

Glu

Gly

Ser

55

Ser

Mg

Pro

Gly

Ser

185
Ala

Thr

Gly

Asp

Gly

215

Lys

Leu

Gln

Leu

Gly
295

Tor

Thir
Glu
Trp
40

Asn
Ser
Ser
Pro
Val
120

Ala

Ala

Cys
200

Val

Thi

Ala.

Ser
Pro
280

Tep

Lys

Ligur

Gln

Ser

Lys

i Leti

Asn
185

Ala

Ala

Ala
10

e Gln

Gly

Tyr

Thr

Ser:

Gly

Leu

Pro

Val

Ser

170

Ty

Ala

Asn

- Ser

Ala

Ala

142

Thr

Ala

Ala

Tyr

Val

75

Th

Ser

Trp

Ser

Prio

185

Ser

Ala

Ala

Ala

Ash

Ser
315

Tiett
Cys
Tht
Ser
60

Ala
Thr
Gly
Ala
Leu
140
Ala
Tht
Gly
Ala
Lys
28

Tle
Thr
Glu
Met
Gln

300

Set

Ala
Cys
45

Gl
Ser
Pro
Thig
Asn
125
Ser
Phe
Len

Gln

Ser
206

ATt

Avg

Ash

Ser

The
Cys
Cys
Ser
Pro
Ala
110
Lys
Gly
Met
Ala
Phe
190
Asn
Tyr
Thir
Leu
Tle
270
Leu

Pre

Atrtg

A Teu

b
Val

Ala

Leu

The

Pro

95

The

Phe

Ala

Trp

Asp

175

Val

Gly

Ile

Tle

Asn

255

Asn

Asp

Ala

Ala

Ala

Trp

Ser

Pro

Arg

80

Thy

Tyr

Tyr

Met

Leu
160

Ile

Val

Glu

Asp

Leu

240

Val

Tyt

Ala

Ala

Val
320
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Tyr

Ala

Gln

385

Ile

Trp

Thr

Pre

Asn
465

210>

Gly

- Ala

Ile
Gln
370
Gln

Arg

Tle

Glu
150

Al

211>

L212%

213>

<400>

atgeagacte
cctgetecaa
ggaagcaace
atcagectgg
getgaagttc
catctggegg
ttegtegtet
tegattgeeg
atctcecaact
atggteacea
gteaactacg
cacgetggtt
gtctatgeca
tacaatgeet
gaggagaaat
tttatcgtcg
Lggtgtaacg

ctggtggatg

Leu Ala
Pro Ser
340

His Ala
355

Phe 1le

Ala Trp

Pro Ser

Iys Pro

420

Tyr Asp
435

Ala Gly

Asn Prg

45

1206

DNA

Thr
325
Tyr
Leu
Thr
Gly
Ala
405
Gly
Tyr

Ser

Ser

Asn

Thr

Ser

Asp

Asp

390

Asn

Gly

His

Trp

Phe
470

Val Ala Asn Tyr

Gln Gly
Pro Leu
360

Gl Gly
375

Trp Cys

Thr Gly

Glu Cys

Cys Gly
440}

Phe Gln
155

Leu

Asn
345
Leu
Arg
Asn
Asp
Asp
425

Leu

Ala

330

Ala

Ala

Ser

Val

Ser

410

Gly

Ser

Ty

BREFE B Penicilliun pleew)

45

tectgtecet
ccaaggtgaa
cgttetetge
ctatcecgte
cttegttett
atatecagag
acgatetgee
acggegetat
actcggatgt
acctgaatgt
cegttaccaa
ggettggatg
acgecgagete
ggactatcag
atatcaatgc
acacatcteg
tggtlggcuac

cetttgtety

8g

cgeageagea
ctatcagcag
tettiegget
ctggattgac
caagaacgag
ggatcgtgac
T gagaagtac
caacaccate
ctegaaatet

gotgaacetg

aggocaac

accggeegot
cagetgeeeg
cCtiggtoct
caacggagte
cggelteggt

gotgaagEce

cegeagecag
taceecaate
tectegetye
acggetgaca
gecggtecea
tgegetgece
dagacataca
ctggtcateg
gecaatigeee
gacaatgtet
ctoaceceag
ctcogeggto
tectatacte
cttocttteea
cageecacca
glygcgteeda

ggtegegaga

tetgocegty geggeectog

143

Asn Gly
Val Tyr
Gln Gln
Gly Arg

380
Ile Gly
395
Leu Leu
Thr Ser

Asp Ala

Phe Val
460

Tep

Asn

Gly
365

Gln

Thi

Asp

Asn

Leu

445

Gln

Asn

Glu
350

Trp
Pro
Gly
Ala
Thr
430

Gln

Leu

coggagecge
ctgcaacgac
ccttetatte
ctgeegegge
aggteceogt
geeeteegta
tggcoagtaa
thgacaacat
adcctgatag
agtetgegta
ceatgtacat
cagoccaget
tggocaccaa
agggegacag
acgaaggety
agcaacagge
calccgagae

gtgacggeac

Ile Thr
335

Gln. Leu
Ser Gly
The Gly
Phe Gly

400

Phe: Thr
415

Set Ald

Pro Ala

Leu Thr

tgeeatiteac
tgetgcegea
gtetgaggte
cageaaggtt
tgttggcgag
tgecggtcte
cggegagtac
tgeggdtcaa
¢ttggcgaac
ctacpagtege
cgatgccggt
gttoggteaa
tgtegetaac
caactgegac
ggacgectede
atggggtgac
gggraglgac

cteggacteg

480
540
600
660
720
780

840
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[0048]

agctegtete getatgatge teactgeggt tacagtgatg céttgtagee cgeeceggag

getggtacet: ggttocagge ttactttgag cagetgctod ceaacdgecan cocgtcette

teatag

10> 46
211> 401
212> PRT

213>

<400> 46

Met
1
Ala
Pro
Gln
Ile
65
Ala
Val
Ala
Arg
Gly
145
Ile
Ser

Ala

Asn

GIn Thr Leu
Ala Tle His
20

Ala Ala Thr
35

GIn Tyr Pro
56

Pro Ser Ten
Glu Val Pro
Val Gly Glu

160

Ser Pro Pro
115

Asp Cys Ala

Gly Val Glu

Ser Asn Tyr

Leu Ala Asn
180

Gln Ser Ala
195

Leu Asp Asn
210

Leu Gly Trp Glu

225

Val

Asn

Tht

Gly

The

Tyr Ala Asn
Val Ala Asn
260

Gln Gly Asp
275

Pro Leu Leu
290

Ser Arg Asn

Leu
Pro
Thr
Asn
Ser
Ser
85

Ilis
Tyr
Ala
Lys
Ser
165
Met

Tyt

Val §

Ala

Ala

245

Tyr

Ser

Ser

Gly

Ser
Ala
Ala
Pro
Ala
70

Phe
Leu
Ala
Leu
Tyr
150
Asp

Val

Tyr

Asn
230
Set:
Agn
Asn

Asn

Val

Letu

Pro

Ala

Phe

Ser §

Phe
Ala
Gly
Ala
135
Lys
Val
Thr
Glu
Met
215
Leu
Ser
Ala
Cys
Glu

295

Glna

Leu

Thr

Ala
40

Tyr 5

Trp

Asp

Leu

120

Ser

Th

Asn

Asn

Cys

200

Tyr

Thr

Pro

Trp

Asp &

280

Gly

Pro

Pro
Lys
25

Gly

Leut
Ile
Ile
105
Phe
Asn
Tyr
Thr
Leu
185
Val

Tle

Pro

Thr
265

Trp

Thr

SRFEH (Penicillitm picetn)

Val

10

Val

Ser

Ser

Ala

Asp

90

Gln

Val

Gly

Ile

Ile

170

Asn

Asn

Asp

Ala

Ala

250

Tle

Glu

Asp

Lys

144

Ala
Asn
Asn
Gl
Ala
75

Thr
Ser
Val
Glu
Asp
155
Leu
Val
Tyr
Ala
Ala
205
Teu
Ser

Lys

Ala

Gln G

Ala
Ala
Pro
Val
60

Ala
Ala
Lys
Tyr
Tyt
140
Asn
Val
Ser
Alia
Gly
220
Gln
Arg
Ser

Ty

His
300

Leu

Ala

Ala

Asp

Asn

Asp

125

Ser

Tle

Tle

Ile
285

Phe

Ala

Ala
Ala
30

Ser
Ser
Ser
Lys
Glu
110
Leu
Ile
Ala
Glu
Cys
190
Thr
Ald
Phe
Let
Pro
270
Asn

Ile

Trp

GLy
15
Pro

Gly

Leu

Val
95

Ala
Pro
Ala
Ala
Pro
175
Ala
Lys
Gly
Gly
Ala
255
Ser
Ala

Val

Gly

Ala

Gln

Tyr

Ala

s ¥Val

80

Pro

Gly

Asp

Asp

Gln

160

Asp

Asn

Leu

Tep

Gln

240

Thr

Tyr

Leun

Asp

Asp
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305

310

Trp Cys Asn Val Val Gly Thr Gly

Tht Gly Ser Asp Leu

325

340

Glu Ser Asp Gly Thr Ser Asp Ser

355

Cys Gly Tyr Ser Asp

370

Ala

360

375

Phe Gln Ala Tyr Phe Glu Gln Leu
390

385

Ser

210> 47

Q211> 1227

<212» DNA

315

Phe Gly Val
330

Val Asp Ala Phe Val Trp Val Lys

345

Ser Ser Ser

Len Thi Asn
395

213> T EE (Fennel lia nivea)

<400> 47
atgcagaectg

agegetetge
cecgetecaa
ectractaca
gegeaggeaa
gleecteaga
ceeccececaatg
gecagtaacg
gactegatea
cecggatagte
gatgeetace
atgtateteg
getgagetet
geaaccaacg
gagaacgagg
geegetttte
cagctegagt
actgataceg
gacggtacct
ctgaageeeg
aacgecaace
210> 48

Q11r 108
212> PRT

[0049]

teaacatgeg
ecacegeaag
etgeggeece
agtecgaggt
gegeggeage
tgggtacett
ccggeatett
gegagtatge
aggageagel
tggecaacet
tggagtgcac
atgctggtea
acgetteage
tggcedacta
tttgcgatga
atgeecactt
geggtgacty
gtgatgaget
eggacaecte
cteotgagge

cecectttgte

gacectgteg
ctetacecea
tagtggghac
cctetecete
tgacgtgceg
cctgangade
cgttgtgtae
tategeecgat
ggagacelae
ggtrcaceaae
caactacged
cgeeggatgg
ctagaagaac
caacgcette
gaagagctae
cattgtegae
gtegcaatgtt
ggtegatgec
cgeegagese
tgetactteg

tagctag

gotettgeae
actecetcea
cetttegagy
gatgttectt
fogttettot
atcanggaag
gacotgeetg
ggeggtates
telgatgltic
ctgaacgteg
ateaggcage
ctgggetgge
gegtettece
tceatégaca
attaacaact
actggetgea
gtcgacacty
titgtetege
tacgatgeet

Theceaggegt

145

Arg Pro Thr

Arg Tyr Asp

365

Leu Gln Pro Ala Pre Glu Ala Gly

280

Ala Ash Pro

cegttetetlt
cticcgggete
ghtaceagea
cgatgaccgg
gecttgacac
cgaacgatgs
accgtgactg
agaagtacaa
agarcaloct
agaagtglge
tgadacetece
ctgecaacat
cegetgecgt
cetgeecete
ttgcgeccga
acggroaacea
gottcgetge
teaagcogge
aectgeggttt

actttgagon

Pro
350

320

Ser Glu
33b

Gly Gly

Ala llis

Thr Trp

400

ccetgeggtg
gtegagcace
atatgteaat
ctegeteget
ggeeogacaag
cggegeeage
tgeegegetyg
ggegtacate
tgleallgag
caaggrecac
Caatgtggcg
tggeeccgea
cegtggacty
gracacgteg
gcteeggage
geecatggga
tegecceaet
tgetgagage
ggatgattee

gotgetgadag

60
120

180

300
360

480
540
600

900
960
1620
1080
1140

1200
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213> FEZREHE Fennellia nivea)
400> 48

Met Gln Thr Val Asn Met Arg Thr Leu Trp Ala Leu Ala Pro Val Leu
1 5 10 15

Phe Pro Ala Val Ser Ala Leu Pro Thr Ala Ser Ser Thr Pro Thr Pro
20 25 30

Ser Thr Pro Gly Sev Ser Ser Thi Pro Ala Pro Thr Ala Ala Pro Ser
35 40 45

Gly Asti Pro Phe Glu 61y Tyr Gla Glu Tyr Val Asn Pre Tyr Tyr Lys
50 55 60

Ser Glu Val Leu Ser Leu Ala Val Pro Ser Met Thr Gly Ser Leu Ala
65 70 TH 80

Ala Gln Ala Ser Ala 4Ta Ala Asp Val Pro Ser Phe Phe Trp Leu Asp
85 90 95

Thr Ala Asp Lys Val Pro Gln Met Gly Thr Phe Leu Lys Asn Tle Lys
100 105 110

Gld Ala Asn Asp Gly Gly Ala Ser Pro Pro Asn Ala Gly Ile Phe Val
115 120 125

Val Tyr Asp Leu Pro Asp Arg Asp Cyvs Ala Ala Leu Ala Ser Asn Gly
130 135 140

Glu Tyr Ala lle Ala Asp Gly Gly Val Glu Lys Tvr Lys Aka Tyr 1le
145 150 155 160

Asp Ser Ile Lys Glu GIn Leu Glu Tht Tyr Ser Asp Val Gln Asn Ile
165 170 175

Leu Val Ile Glu Pro Asp Ser Leu Ala Asm Leu Val Thr Asn Leu Asn
180 185 190

Val Glu Lys Cys Ala Asn Ala His Asp Ala Tyr Leu Glu Cys Thr Asn
195 200 205

Tyr Ala Ile Thr Gln Leit Asn Leti Pro Asn Val Ala Met Tyr Let Asp
210 215 220

Ala Gly His Ala Gly Trp Lew Gly Trp Pro Ala Asn. Lle Cly Pro Ala
225 230 235 240

Ala Glu Leu Tyr Ala Ser Val Tyr Lvs Asn Ala Ser Ser Pro Ala Ala
245 250 255

Val Arg Gly Leu Ala Thr Asn Val Ala Asn Tyr Asn Ald Phe Ser Ile
260 265 270

Asp Thr €vs Pro Ser Tyr Thr Ser Glu Asm Glu Val Cys Asp Glu Lys
275 280 285

Ser Tyr Ile Asn Asn Phe Ala Pro Glu Leu Arg Ser Ala Gly Phe Asp
290 295 300

Ala His Phe Ile ¥al Asp Thr Gly Arg Asn Gly Asn Gln Pro Thr Gly
305 310 3156 320

Gln Leu Gliur Tep: Gly Asp Trp Cys Asn Val Val Asp Thr Gly Phe Gly
325 330 335

Ala Arg Pro The Thr Asp Thr Gly Asp Glu Lou Val Asp Ala Phe Val
340 345 350

Trp Val Lys Peo Gly Gly Glu Ser Asp Gly The Ser Asp The Ser Ala
355 360 365

[0050]

146
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[0051]

Glu Arg Tyr Asp Ala His Cys Gly Leu Asp Asp Ser Leu Lys Pro Ala

370

375

380

Pro Glu Ala Gly Thr Trp Phe Gln Ala Tyr Phe Glu Gln Leu Val Lys
390

385

Asn Ala Asn Pro Pro: Leu Ser Ser

<210% 49
211> 1181
212> DNA

405

395

213y FEHEE R Penicillion raistrickil)

<400> 49
atgagatett

aatgaagtta
cecattctatg
gecgetgeaa
gicecaacaa
ccacceatte
gcaagcaatg
gactecatte
cecgdataget
gacgcttate
atgtatateg
geegagetet
graaccaacg
ggtgacceea
geaggetggg
cagaacgegt
acgaataccg
gatggtactt
cttcaacceg
aatgeccaace
210> 50

211> 386
212>

teatececact
gagecaactgt
catccgaggt
gtgaggcoge
tggetacttt
cteggtacctt
gagagtattc
gecaaggtect
tgggtaacct
tggagggedt
acgecggacs
tegeeggegt
tttccaacta
attgcgacga
atgegegttt
geggtgatty
gtgatgeact
cagatagtag
cactegagee

cctegttcta

tgtectecty
taccacaaac
tteagocteg
taaagtticca
cetggetgat
tetgetgtae
tattgccaat
ggtccaatac
cgttacaaat
taactatgea
tgcggattag
ctacadeaat
caacggetegg
gaagagatat
catcaccgac
glgeaatgte
ggctgatgea
cteggetegg
tggecacttgg

g

gtgtecageg
ceattetetg
gogetgeoet
tecttotttt
atcaagacca
gatetecctyg
ggtggtettg
tetgatgtee
atgaatgttg
gtgacecaat
cteggatege
getgggaage
tetetgtega
ateaatgete
actggeegga
angggancty
ttegtetegg
tatgatgote

ttecaggeat

PRT
<213y EEFEE Penicillium raistrickii)

400> 50

cagttagasge
ggtatoaget
cgatgacges
ggatggatac
agaatgeags
atcgtgacty
ceaaatacaa
ataceatcet
ccaagtgtge
tgaatetgge
cggeaaacct
cegecgecet
catgeccate
tttatoeott
atggagtoca
gettoggagt
taaagecetgg
actgeggata

actttecgea

400

tgeaateteg
gtatgttaat
agctgccaaa
tgettecaag
tggtgetage
tgceecattg
ggcgtacatt
gettategag
taatgegcat
taacgttgce
aageccagesa
tegaggeett
ctacaceteg
gttgaagage
acctacacag
gegagcgace
tggogagagt
ctecgatgeg

gettatecag

Met: Arg Sar Phe Tle Pro Leu Val Leu Leu V&l Ser Ser Ala Val Gly

1

5

10

15

Ala Ala Ile Ser Asn Glu Val Lys Ala Thr Val Thr Thi Asn Pro Phe

20

25

30

Ser Gly Tvr Gln Leu Tyr Val Asnt Pre Phe Twi: Ala Set ‘Glu Val Ser

35

40

147

45

60
120
180
240

300

480
540
600
660
720
780
840
900
960
1020
1080
1140

1161
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[0052]

Ala
Glu
65

Val
Ala
Pro
Ala
Tys
145
Pro
Ala
Gln
Gly
Ala
225
Val
Ser
Ala
Thr
Gly
305
Thr
Gly

Ala

Ser
385

Setr
50

Ala
Pro
Gly
Asp
Asn
130
Yal
Asp
Asn
Leu
Trp
210
Gly
Tht
Tyr
Leu
Asp
290
Asp
Asn
Gly
His
Trp

370

Phe

@10>
@11
<2125
213>

<400>

Ala

Ala |

Thr
Ala
Arg
115
Gly
Teu
Ser
Ala
Asn
195
Leu
Val
Asn
Thit
Tyr
275
Thr
Trp
Thr
Glu
Cys

355

Phe

51
1200
DNA

Met
Ser
100
Asp
Gly
Val
Leu
His
180
Leu
GlLy
Tyr
Val
Ser
260

Pro

Gly

Gly
Ser
340

Gly

Gln

Pro

Val

Ala

85

Pro

Cys

Leu

Gln

Gly

165

Asp

Ala

Trp

Asn

Ser

245

Gly

Leu

Arg

5 Asn

Asp
325
Asp

Tyr

Ala

Ser
Pro
70

Thr
Pro
Ala
Ala
Tyt
150
Asn
Ala
Asn
Pro
Asti
230
Asn
Asp
Leu
Asn
Val
310
Ala
Gly
Ser

Tyr

Met
55

Ser
Phe
Tl
Ala
Lyis
135
Ser
Leu
Ter
Val
Ala
215
Ala
Tyr
Pro
Lys
Gly
295
Lys
Leu
Tht
Asp

Phe
375

Thr

Phe

Leu

Ala

Leu

120

Tyr

Asp

Val

Leu

Ala

200

Asn

Gly

Asn

Asti

Ser
280

Yal

Gly

Ala

Ser

Ala

360

Ala

Gly
Phe
Ala
Gly
105
Ala
Lysg
Val
Thr
Glu
185
Met
Leu
Lys
Gly
Cyiss
2686
Ala
Gln
Thr
Asp
Asp
345

Leu

Gln

Ala Ala Lys

Trp
Asp
90

Thi

His
Asn
170
Gly
Tyr
Ser
Pro
Trp
250
Asp
Gly
Pro
Gly
Ala
330
Ser

Gln

Leu

Met

75

Tle

Phe

Ash

Tyv

Thr

155

Met

tle

Ile

Pro

Ala

235

Seir

Glu

Trp

Thr

Phe

315

Phe

Set

Pro

Tle

60

Asp

Lys

Val

Gly
Tle
140
Tle
Asn
Asn
Asp
Ala
220
Ala
Leuw
Lys
Asp
Gln
300
Gly
Yal
Ser
Ala

GIn
380

i IEH & (Penieilliom brefeldisanum)

51

148

Ala

Thr

Thr

Ty
Ala
205
Ala
Lou
Ser
Arg
Ala
285
Gln
Val

Trp

Ala

Ala
Ala
Lys
Ty
110
Ty
Ser
Val
Ala
Ala
190
Gly
Gl
Arg
Thr
Tyr
270
Arg
Asn
Arg
Val
Arg
350

Glu

Ala

Ala
Ser
Asn
95

ASD
Ser
Ile
Tle
Lys
175
Val
His
Leu
Gly
Cys
265
Ile
Phe
Ala
Pro
Lys
335
Ty
Ala

Asn

Ser
Lys
80

Ala
Leu
Ile
Arg
Glu
160
Cys
Thr
Ala
Phe
Leu
240
Pro
Asn
Tle
Trp
Thr
32

Pro
Asp

Glv

Pro
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[0053]

atgegateet
catgeacggg
actggcaatce
tatgeceteeg
gtegtecegt
ctegecgaca
giggtctacg
attgetgatg
acaaagtact
greacaaaca
aactacgeeg
geeggetgge
tacaccaatg
aacggclgeg
aagaaatacg
aleactgatya
tgcaacgtga
gaagacgett
gcetacgeget
gggactiggt
210> 52

211> 399
{212> PRT

teatccetct
caagtacate
cgttetegeg
ceataceete
cettettetg
tecagtegaa
atctececga
geggtetgge
cggatgttea
tgadegtege
tgacdcanct
taggetggce
cttceeagee
cgetgletac
ttaatgeget
clggecgead
aaggeactgg
ttgtetgggt
acgatgegca

tecaggetta

tegttoccety
tteageegeg
atagcagete
catgaccggt
gotegatacg
aaatgceged

tegtgactee

cactattote
taagtgegoa
gadcctegee

cgecaateta

agettegetyg

clgeeccteg
tactecgttg
cgecglecag
ttteggegte
taagcetggt
ttgtgggtat

ctttgcgcaa

213y B EEEHE (Penieillitim

400> B2

Met Arg Ser Phe

1

Ile Pro lLeu Val

Ala Gly Val Ile His Ala Arg Ala

20

Ala Ser Val Thr Pro Ala Ala Thr

35

40

Gln Len Tyr Ala Asn Pro Tyr Tyr

50

55

Ile Pro Ser Met Thr Gly Ala Ala

65

70

Val Val Pro Ser Phe Phe Trp Leu

85

Met Asp Lys Phe Leu Ala Asp Tle

Ser Pre Pro Tyr Ala

100

115

Asp Cys Ala Ala Leu

Gly GIn Phe

120

Ala Ser Asn

ctggtocatt
agtgeggegt

tacgceaace

geggeacagy

geogacaaag

ggegegagee
gecgegetey

asagtacaag acgracatty
gtcatcogage
ggegeacacy
aatgtggeca
agtcctgege
cgagghetsg
latacglege
citaagagtyg
CECALLLaRe
cgacctacaa
gigtgagagte
agtgatgege

cttgttgaga

cageggrage
cegteaceee
cetactattc
cagetgecag
tacecasceat
cacegtacge
cgagltaacgg
atagtatcaa
ctgacagtet
acgcatacet
tetacatega
ctacactett
cltagcaatgt
glgdllcaas
cggectggga
aucaageely
cegacacegg
atggeacttce
tgcageetge

atgegadatec

brefeldianumy

Pro Leu leu
10

Ser Thr Ser
25

Thi Gly Asn
Set Ser Glu
Glo Ala Ala
Asp Thr Ala

90

Gln Ser Lys
105
Val ¥al Tyr

Gly Glu Tyr

149

Val His Ser
Ser Ala. Ala
30

Pro Phe Ser
45

Val Tyr Ala

Ala Ser Ser

Asp Lys Val

Asn Ala Ala
116

Asp Leu Pro
125

Ser 1le Ala

tggagteate
tgeogegacg

ctocgaggte

tteggeggea

ggacaaatte

gggteaatte
cgaatactcg
ggegacgete
agepaaceta
cgadggegte
tgeoggacae
cgegeagglt
cgctaactat
¢lgtealsag
tgcgeattte
ggglgactgg
cgatgeeetg
ggactegtet
gectgagget

ttegttctea

Ala Ala
15

Ser Ala
Gly Tyt
Ser Ala
Ala Ala

80
Pro Thr
95
Gly Ala

Asp Arg

Asp Gly

300
360

480
540
600
660
720
780
5§40
900
960
1020
1080
1140

1200
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[0054]

130

135

Gly Leu Ala Lys Tyr Lys Thr Tyr
145 150

Thr Lys Tyr Ser Asp Val His Thy

165

Leu Ala Asn Leu Val Thr Asn Mot

180

His Asp Ala Tyr Leu Glu Gly Val

195

200

Leu Ala Asn Val Ala Met Tyr Ile

210

215

Gly Trp Pro Ala Asn Leu Ser Pro
225 230

Tyr Thr Asn Ala Ser Gln Pro Ala

245

Val Ala Asn Tyr Asn Gly Trp Ala

260

Ser Gly Asp Ser Asn Cys Asp Glu

275

280

Pro Leu Leu Lys Ser Ala Gly Trp

290

295

Gly Arg Asu Gly Val Gla Pro. The
305 310

Cys Asn Val Lys Gly Thr Gly Phe

325

Gly Asp Ala Leu Glu Asp Ala Phe

340

Ser Asp Gly Thr Ser Asp Ser Ser

355

60

Gly Tyr Ser Asp Ala Leu Gln Pro

370

375

Gln Ala Tyr Phe Ala Gln Leu Val
385 390

<2107 53
211 1410
212> DNA

2130 FHEZFRE Fennellia nive

<400> B3
atgggacggg tttettectet

accctetggg gtcaatgege
getgettgta geacgeagaa
tcecaccacee tgacecaccac
teteagggel catetteaag
ggctetteta ecaccateac
tatgeceaace ¢ttactatte

teccttctge cggetgeeag

tgegettgee
tggecattgea
teettactat
gaccaggtel
cltectotacyg
ctetgegecy
ttocgagete

fgetgecgee

Ile
Ile
Asn
185
Agn
Asp
Ala
Ser
Leu
265
Lys
Asp
Gl
Gly
Val
345
Ala

Ala

Gl

a)

Asp

Leti

170

Val

Ty¥

Ala

Ala

Tieu

250

Ser

Lys

Ala

Gl

Yal

350

Trp

Thr

Pro

Agn

Asn
155
Val
Ala
Ala
Gly
Thr
23b
Arg
Thr
Tyr
His
Gl
315
Arg
Val
Arg

Glu

Ala
395

cttotgotto

tggacaggag

gegcagtoce

accactacca

aclacgacaa

téeggeaace

cdcaceoeticg

daggttecct

150

140

Tle Lys Ala
Lle ‘Glu Pre
Lys Cys Ala

190

Val Thy Gln
205

Hig Ala Gly
Leu Phe Ala
Gly leu Ala
Cys Pro Ser

270

Val Asn Ala
285

Phe Ile Thr
300

Aly Tep GlLy
Pro Thi Thr
Lys Pro Gly
Tyr Asp Ala

365

Ala Gly Thr
380

Asn Pro Ser

ctgotgtgca
caaccaactg
tecetgegae
cgacggeaar
aglogaegag
cgtteagtey
coatgoeete

cgttedcctyg

Thr Leu
160

Asp Ser
175

Gly Ala
Leu Asn
Trp: Leu
Gln. Val

240

Thr Asn
255

Tyr Thr
Leu Ala
Asp The
Asp Trp

320

Asp. The
335

Gly Glu
His Cys
Tip. Phe

Phe

ggecoagrag
tetegetogt
gecgaccace
gtcoaccacg
caccatedaee
atateaacte
cettigetage

getggacace

480
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getgeecaaag
ggtgeccaacc
getgeeetgg
gegtacattg
gttatecgage
aacgcccaga
aacgttgeca
ggreecgegg
cgeggecteg
tacacgtegg
ttegasatceg
cctactaage
cggeogaeca
ggcgagageg
agtgatgege
cttctgacea
210> 54

21> 469
212> PRT

tgcegaccat
cgeecattge
ctagcaatgg
actecatecg
cegatagett
gegegtatet
tgtacatega
ceacectett
cgaccaacgt
gegacgecaa
ctggetticga
agecaggettyg
ctaacactgg
atggcacete
técageetge

acgetaacce

gggcacctac
tgeecagttc
cgagtacteg
ggceeagtte
ggceaacetg
ggagtgcgte
cgetggacac
cgeeggasty
cgccaactac
ctgcgacgaa
tgcgeatttt
gggegattgg
caattcgotg
caactctage
feetgageee

tgegttetga

cltiggeggaca
gtegtcotacg
attgegaaca
ghgaaatace
gteaccaace
aactacgece
geeggetage
tacaatgace
aacgeottea
adgccgetaca
atcgttgata
tgcaacgtea
gttgatgegt
toteegeggt

ggaacetggt

213 HFHSERE Femellia nivea)

<400 54

Met Gly Arg
1

Gln Ala Gln
Gly Ala Thre
35

Tyr Tyr Ala
50

The Thy The
65

Ser Gl Gly

Val Ser Ser Leu Ala

5

Gln Thr Leu Trp Gly

20

Asn Cys Val Ala Gly

40

Gln Cys Leu Pro Ala

bh

Thr Arg Ser Thr Thr

Ser Ser Ser Ser Ser

85

Ser Thr Thr Thr Gly Ser Ser Thr

100

Asn Pro Phe Ser Gly Tyr Gln Len

115

Glu: Val His
130

Ala Ala Ser
145

Ala Ala Lys

120

The Leu Ala Met Pro

135

Ala Ala Ala Lys Val
150

Val Pro Thr Met Gly

165

Leuw Ala Leu
10

Gln Cys Gly

Ala Ala Cys
The Ala Thr
The Thy Thr

i)

Ser Thr Thr
90

Thr Tle Thr
105

Tyr Ala Asn
Ser Leu Ala
Pro Ser Phe

155

Thr Tyr Leu
170

151

feaaggecaa
atcttcecega
acggtgttege
cggacgheon
tgaacgtgge
tgatcaacect
teggatggec
ceggetetee
geatedgeac
tcaacgectt
ctggtegcaa
teggeactge
ttgtetgggt
acgatgegea

teeagengta

Leu Leu Pro
Gly Ile Gly
30

Setr Thr Gln
45

Thr Ser Thr
60

Ala Thr Ser

Thr Thr Lys

Ser Ala Pro
110

Pro: Tyr Tyr
125

Ser: Ser Leu
140

Thy Trp Leu

Ala Asp Lle

gaacgeeget
tcgtgactgt
caactacaag
cageateett
caaatgegee
gaacctgeen

cgecaacate

cgctgeactg

ctgecegtee
ggecoetete
cggtetccag
atteggtatc
taagectgge
ctgtggatac

ctttgageag

Ala Val
15

Tep Thr

Asn Pro

The Leu

The Thr
80

Ser Thr
95

Ser Gly
Ser Ser
Leu Pro
Asp Thr

160

Lys Ala
175

540
600
660
720
780
840
900
960

1080
1140
1200

1260

1380

1410
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Lys Asn Ala Ala Gly Ala Asn Pro

180

Tyr Asp Leu Pro Asp Arg Asp Cyvs

195

200

Tyr Ser Tle Ala Asn Asn Gly Val

210

215

Ser [le Arg Ala Gln Leu Val Lys
225 230

Val Tle Glu Pro Asp Ser Lsu Ala

245

Ala Lys Cys Ala Asn Ala Gln Ser

260

Ala Leuw Ile Asn Leu Asn Leu Pro

275

280

Gly Ilis Ala Gly Trp Leu Gly Trp

290

295

Thr Leu Phe Ala Gly Val Tyr Asn
305 310

Arg Gly Leu Ala Thr Asn Val Ala

325

The Cys Pro Ser Ty The Ser Gly

340

Tyr Ile Asn Ala Leu Ala Pro Leu

355

360

His Phe Ile Val Asp Thi Gly Arg

370

375

Gln Ala Trp Gly Asp Trp Cys Asn
385 390

Arg Pro Thr Thr Asn Thr Gly Asn

405

Val Lys Pro Gly Gly Glu Ser Asp

420

Arg Tyr Asp Ala His Cys Gly Ty

435

440

Glu Ala Glv Tht Trp Phe Gln Ala

450

Ala Asn: Pro Ala Phe
465

210> 55
211> 1203
212> DNA

213y BB (Aspergillus niger)

<400> 55
atgegageca. tectggeeecet

agegeaactg etteagegte
actggcaate cctttgaggg
gagagttegg ccattccate

geagatgtge cttegtteta

cgtttetectt

Pro
185
Aa
Ala
Tyt
Asn
Ala
265
Asn
Pro
Asp
Asn
Asp
345
Leu
Asn
Val
Ser
Gly
42h

Ser

Tyx

Ile
Ala
Asn
Pro
Leu
260
Tyr
Yal
Ala
Ala
Tyr
330
Ala
Lys
Gly
Tle
Leu
410
Thy

Asp

Phe

Ala
Len
Tyr
Asp
235
Val
Leu
Alia
Asn
Gly
315
Asn
Asi
Ser
Val
Gl
395
Val
Ser

Ala

Gl

tictetgeeg

cgtigetgea togageticte

ataccagctc
attgtetget

ctggetggac

tétgegaace

acttcgetgg

HCggecgaca

152

Ala Gln Phe
190

Ala. Ser Asn

205

Lys Ala Tyr

220

Val His Tht

Thr Asn Leu
Glu Cys Val
270

Met Tyr 1le
285

Tle Gly Pre
300

Ser Pro Ala
Ala. Phe Ser
Cys Asp- Glu

3560

Ala Gly Phe
365

Gln Pro Thr
380

Thr Gly Phe
Asp Ala Phe
Asn Ser Ser

430

Leit Gln Pro
445

GIn Leu Leu
460

tecaaggcoct
cggegecgac
cctactataa
tegegeagge

aggtacctac

Val Val

Gly Glu

Tle Asp

Ile Leu
240

Asn Val
255

Asn. Tyr

Asp Ala

Ala Ala

Ala Leu
320

Ile Ser
335

Ast Arvg

Asp Ald

Lys Gla

Gly Val
400

Yal Trp
415

Ser Pro

Ala. Pro

Thr Asn

ccocegeegca
gecetotget
gtcacaagtg
gagtgeteet

aatgggtgaa

60

180
240

300
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tatctggaag
ttegttgtet
tcgatecagtg
gtegagacgt
ctggtgacga
accaactatg
catgegggat
gtgtataaga
tteaacgect
gagadangel
tteattaceg
tggtgeanty
ctggetgatg
agetettete
gecggaacet
tag

<210> 56

@1 400
<2125 PRT

acatccagac
atgacctace
atggeggtgt
actcggatgt
atetegatgt
ceettgagea
ggetgggaty
atgegtegte
ggagcatcga
acalecaatge
atacgggteg
tecaaggatae
cotttgtets
getacgatge

ggttecagge

acaaaatgct
agaticgggat
ggagaagtac
teagactatt
ggetandtge
dctgaatity
gectgccaac
cecagcetoet
cacttgecce
cdalligegecg
caatggadag
cggettepgt
ggtecaagecg
geattgegga

atactttgag

213> HpE (Aspergillus niger)

<4007 56

Met Arg Ala
1

Leu Pro Ala
Ser Pro Ala

35

Gln Leu Tyr
50

Ile Pro Ser
6h

Ala Asp Val
Thr Met Gly
Ala Ser Pro

115

Arg Asp Cys
130

Gly Gly Val
145

Val Glu Thr

getggagega
tgttetgect
aaggcgtaca
ctgattattg
geeaatgets
cegaacgtgg
atcgptecee
gttegeggen
tettatacat
gageltglota
caaccgactg
geteagecga
ggoggagaga
tatagegatg

caacttttga

gecocecaat
tggetagtaa
ttgattctat
aaccegatag
aatcegetta
ctatgtatet
cggegeanct
tegecaccaa
cgggecaacga
gltgeegggtit
gteagagege
cgaccgatac
grgacgggac
cottgeagee

ceaRCgeTEA

tgetggtate
tggggaatac
tegggageag
cttggetaac
cetggaatae
tgatgetgge
ctacgcatea
tgtagetaac
tetetegteat
tgalgeccde
gtgggateac
tggagacgag
atcggatacc
tgoteoggag

teécttocett

Tle

Ala

20

Pro

Ala

Leu

Pro

Glu

100

Pro

Ser

Glu

Tyt

Trp
)
Ser
Thr
Asni
Ser
Ser
85
Tyr
lle
Ala

Lys

Ser
165

Pro

Ala

Ala

Pro

Ala

0

Phe

Leu

Ala

Leu

Tyt

150

Asp

Leu
Tht
Ser
Ty
55

Thi
Tyr
Glu
Gly
Ala
135

Lys

Val

Val Ser Leu

Ala
Ala
40

Ty
Ser
Tep
Asp
LTe
120
Ser

Ala

Gln

Ser
25

Thr
Lys
Leu
Leu
Tle
105
Phrie
Asn

Tyt

Thr

10
Ala

Gly

Sexr

Val

Asp

90

Gln

Val

Gly

Tle

Ile
170

1563

Phe
Ser
Asn
Gln
Ala
5

Thr
Thr
Val
Glu
Asp

155

Leu

Ser
Val
Pro
Val
60

Gln
Ala
Gln
Tyr
Ty
140

Ser

Ile

Ala Val

Ala Ala
30

Phe Glu
45

Glu Ser
Ala Ser
Asp Lys
Asn Ala

110
Asp Leu
125
Ser Ile

Ile Arg

Ile Glu

Lys
15

Ser
Gly
Ser
Ala
Val
95

Ala
Pro
Ser

Glu

Pro
175

Ala

Setr

Tyr

Ala

Ala

50

Pro

Gly

Asp

Asp

Gln

160

Asp

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200

1203
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Ser

Ala

Asn

Leu

225

Val

Asn

Thr

Ala

Tht

308

Try

Thr

Glu

Cys

Phe
385

Leu
Glu
Leu
210
Gly

Tyr

Val

Pro
290
Gly
Cys
Gly
Ser
Gly

370

Gln

210>

211>
212>
Q213>

<400
atgcactatc

Ala
Ser
195
Pro
Trp
Lys
Ala
Gly
275
Glu

Arg

Asn

57
1380
DNA

Asn
180
Ala
Asn
Pro
Asn
Asn
260
Asn
Leu
Asn
Val
Glu

340
Gly

- Ser

Tyr

Leu

Tyr

Val

Ala

Ala

245

Phe

Gly
Lys

25
Leu
The

Asp

Phe

Val

Leu

Ala

Asn

230

Ser:

Asn

Val

Ser

Lys

310

Asp

Ala

Ser

Ala

Glu
390

The

Glu
Met
215
Ile

Ser

Ala

Ala
295
Gln
Thr
Asp
Asp
Leu
375

Gln

Cys
200
Tyr
Gly

Pro

Trp

s Asp

280

Gly
Pro
Gly
Ala
Th
380

Gln

Leu

M (Aspergillus niger)

57

accctthgee

gcaacatgcg

tcagecacta

actactcaaa

ccgtteagte

gecattccat

aaggtgectt

ctggecgaca

gtggtatacg

alegeggaca

gtgcagtatt

cattgtetet
gacaatgtog
caactgtgaa
cetigadgac
gecctacege
ggtaceaget
ctetcactgg
cttttgtate
teeaatecca

accteeccga

cagatgttca

alggeggligs

cgcattggea
aggtcaggega
tgaatactat
aactactagt
ctetgccteg
ctacgteaac
ttetetetec
gétgeatact
gaatgctact
cegegactge
aeacltacaag

tacceteety

Leu

185

Thr

Leu

Pro

Ala

Ser

265

Glu

Phe

Thr

Phe

Phe

345

Ser

Pro

Leu

Asp

Asn

Asp

Ala

Ala

250

[le

Asp
Gly
Gly
330
Val
Set:

Ala

Thr

Val

Tyr

Ala

Ala

235

Val

Asp

s Ser

Ala

Gln

315

Ala

Trp

Ser

Prg

Asn
395

tttetgecar

taticaggng

getecagtata

Agtaccactyg

cogactacca

ceéatactaet

Ala
Ala
Gly
220
Gln
Arg
Thr:
Tyt
His
300
Set
Gl
Val
Arg
Glu

380

Ala

Lys

Leu

His

Leu
Gly
Cys
Tle
285
Phe
Ala
Pra
Lys
Ty
365

Ala

Asn

Cys
190
Glu
Ala
Tyr
Leu
Pro
270
Asn
Tle
Trp
Thr
Pro
350
Asp

Gly

Pro

teggaateca

coAccagttg

cgecageget

clgeagteac

CEEECagcEe

catogeaast

tegetecagg

gecgetaaag

ggagcgaace

geegegeteg

teetacaltg

gtgattganc

154

cggoggoaac

ttectaccat

ceccaatege

ceageaacgg

dblecalecy

ctgacagtct

Ala. Asn
Gln Leu
Gly Trp
Ala Ser

240

Ala Thy
255

Ser Tyr
Ala Tle
Thr Asp
Gly Asp

320

The Asp
335

Gly Gly

Ala His

The Trp

Ser Leu
400

ggcticageaa
tegtggatgge
aggcacgage
gacgactace
tageggeaac
cgeotetetg
CECEZCageT
gggecgactac
cggteaattt
cgagtatteg
Cgagattelt

cgecaacctg
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gtgacadace
aattatgegt
gecggetgge
tacaaaaatg
aacgectgga
caacagtaca
gtecgtegata
tgecaatgtca
gtegacgect
geccactegat
ggaacttget
210> 58

<211> 459
212> PRT

teaatgtgge caaatgtgee aatggtgaaa gtgcatacet

tgactecagetl caatettcec aacgtggera

teggetggee cgeanatcag cancecgcy

cecagttcece cgetgeggty cgeggeetgg

ceatttette ¢tgteectee tacacceagg

teadatgetat tgececacta ctacaggehe

¢eggccgeaa cggcadacag cocatpgged

ttaacacagg ¢tttggegag tgeccgacea

tegtetigggt gatigetyegy geogdagagey

acgatgecca ctgogggtat dageogatgct

tecaggecta ctteglgeag ctgetcacega

<213> B & (Aspergillus niger)

<4007 58

Met His Tvr
1

Gln Ala Gln
Gly Ala Thr
35

Tyr Tyr Ala
50

Leu Lys Thr
65

Thr Thr Gln
Ala Ser Gly
Tyr Ser Ser

115

Leu Ser Ser
130

Phe Val Trp
145

Leu Ala Asp

Ala Gly Gln

Leu Ala Ser
195

Tyr Lys Ser
210

Pro
Gln
20

Ser
Gln
The
Ser
Asn
100
Glu
Leu
Leu
Ile
Phe
180

Asn

Tyt

Leu

5

Thr

Cys

Cys

Thr

Pro

Pro

Val

Gln

Asp

Gln

165

Val

Gly

Ile

Ser Leu Ala Leu
Let Trp Gly Gln
25

Val Ala Gly Ala
40

Tht Pro Ala Ala
55

Ser Ser Thr Thi
70

Thr Gly Ser Ala
Phe Ser Gly Tyr
105

Ala Ser Leu Ala
120

Ala Ala Ala Thr
135

Thr Ala Ala Lys
150

Ser Gln Asn Ala
Val Tyr Asp Léu
185

Glu Tyt Ser lle
200

Asp Set: Lle Arg
215

Ala
10

Cys
Thy
Gly
Ala
Ser
90

Gln
Ile
Ala
Val
Ala
170
Pro

Ala

Glu

155

Phe
Gly
Cys
The
Ala
75

Pro
Leu
Pro
Ala
Pro
155
Gly
Asp

Asp

Ile

tgtatcttga
cogacetgtt
ccaccaacgt
gaaacageet
agggcttega
dacaggectg
Cegacdccgg
atggedecte
tgeagecgge

acgetaatee

Leu Pro Phe

GLy Gln Gly

45

Ser Ser Ala
60

Val Thr Thr
Thr Thr Thr
Tyr Val Ash

110

Ser’ Leda Thr
125

Ala: Lys Val
140

Thr Met Gly

Ala Asn Pro

Areg Asp Cys

190

Asn Gly ¥Val
205

Leu Val Gln
220

tgaatgtacg
¢geeggacac
tgcgagegtc

tgetaactac

ctgegacgag

tgeccacttt
gggtgactag
cgatgegete
cgatagceteg
gootgagecy

agctttetag

Gly Ile

Ty Ser

Asti Glu

The: Thr

Thr Thir

80

Ala Ser
95

Pro Tyr
Gly Ser
Pro Ser
Asp Tyr

160
Pro 1le
175
Ald Ala

Glu His

Tyt Ser

780
840
900
960
1020
1080
1140
1200
1260
1320

1380
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Asp Val
225

Val Thr

Leu Glu

Ala Met

Asn Gln
290

Ser Ser
305

Asu #Ala

Val Cys

Ala Gln

Lys Gln
370

Asu Thre
385

Val Asp

Setr Asp S

Ala Leu

Val Gln
450

£210>
211>
<212

213>

<400>

His
Asn
Cys
Tyr
275
Gln
Pro
Trp
Asp
Gly
355

Pro

Gly

Thr Leu Leu
230

Leu Asn Val
245

Thr Asn Tyr
260

Leu Asp Ala
Pro Ala Ala
Ala Ala Val

310

Tht Ile Ser
325

Glu Gln Gln
340

Phe Asp Ala

Thr Gly Gln

Phe Gly Gl
390

Ala Phe Val Trp

Gln
435

Leu

59
1182
DNA

K3k
59

atgeggtett

gacgttg

cgg

ggataceage

teeatgacge

tggcteggaca

aagaacgeag

gategty

act

gecaagtaca

cagacta

tte

gecaagtget

ttgaacttge

405

Ser. Ala Thr
420
Pro Ala Pro

Leu Thr' Asn

i e

Val

Ma

Ala

Gly

Asp

295

Avg G

Ser

Tyr

His

Gln

375

Arg

Val

Arg

Glu

Ala
455

Tle

Liys

Leu

His

280

Leu

Phe
360
Ala
Pro
Lys
Tyr
Ala

440

Asn

Glu Pro Asp
235

Cys Ala- Asn
250

Thr Gln Leu
265

Ala Gly Trp

Phe Ala. Ser

Let Ala Thy
315

Pro Ser Tyr
330

> Asn Ala Ile

345

Val Val Asp
Trp Gly Asp
The Thy Asp

395

Prio Gly Gly
410

Asp Ala. Hig
425

Gly Thr Trp

Pro-4Ala Phe

=B (Peni¢illium ghiseofilvum)

teattécatt cgtgecttte

ctecgegeaace tgteocaccact

tetacgteaa

gagetgetaa

ceecttttae

ggcogctgcg

ctgeegacaa getgccaact

acggtgetag
gegetgettt
aggeatacat
ttgtcattga

ctggtgcaca

cccgeegatt
ggcoagtaat

tgacteeate

tgacgeatac

cecaatgttge catgtacctt

ctggcttegt
geacettege
geatccgaag
agecaaggecy
atgggtgdct
getggocagt
ggagagtact

cgegagatee

accteactca ttggecaact

cttgagtaca

gatgecggac

156

Ser Leu Ala
Ala. Glu Ser
Asn Leu Pro

270

Leu Gly Trp
285

Val Tyt Lys
300

Asn Val Ala
Thr Gln Gly
Ala. Fro: Leu

350

Tht Gly Arg
365

Trp Cys Asn
380

Thr Gly Asp
Glu Ser Asp
Cys Gly Tyr

430

Phe Gln Ala
445

cegeagegge
cdgétggdaaa
totetgeate
ctgaagttce
tettggctga
togttgttta
cecattgciga
tegtegagta
tggttaccaa
ctaattacge

acgetggaty

Asn Leu
240

Ala. Tyr
255

Asn Val
Pro Ala
Ash Ala
Asn. Tyr

320

Asn. Ser
335

Leu Gln
Asn Gly
Val Tle
Ala Leu

400

Gly Thr
415

Ser Asp

Tyr Phe

tgetgraatt
teccttegag
agcettgcea
atecttetac
catcaagget
cgatctgeet
tggtagtgte
ctetgatgte
catgaacgta
tgteteccaag

grigggeteg

60

180
240
300
360
420
480
540
600
660
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cecgeecaate

cectettete

acctgeeeet

crtgetecce

aacggtgttc

ggetteggty

gtcaageecg

cactgtggac

tactttgete

210>
211>
€212
/] o

400>

Met Arg Ser Phe

1
Ala

Ser

Phe

Ala

65

Tep

Asp

Gln

Ser

Ala

145

Gln

Asn

Lys

Gly
225

Pro

60

393

PRT

tgggeceege
tecgeggact
catacaceca
teetcaagge
agecccactaa
teegececac
geggtegngag
ttggegatge

agettgtegga

cgetacgete
tgecaccygac

gggagatgaa

tgetgactgg

graaageges
taccgatact
tgatggtace
tettaagect

gaatgctaac

tacgetggty tetagactga

gttgccaact

aactgegate

gacgeecact

tggggogatt

ggtgattete

teggataceoa

geteetgaay

ccetegetet

IKEFEE (Penicillium griseoful vun)

60

5

Tle Pro Phe Val

Ala Ala Ile Asp Val Ala Ala

Ala
Tyr
50

Ala
Leu
Ile
Phe
Asn
130
Tye
Thr
Met
Thr
Leu
210
Pro

Ser

Ala
35

20

Gly Asn Pro Phe Glu

A0

Ala Ser Glu Val Ser Ala

Lys
Asp
Lys
Val
115

Gly

55

Ala Ala Ala Ser Lys

70

Thr Ala Asp Lys Val

85

Ala Lys Asn Ala Asp

100

Val Tyr Asp Leu Pro

120

Glu Tyz Ser ILle Ala

135

Ile Asp Ser Ile Arg Glu
150

Ile Leu Val Ile Glu Pro

Asn

165

Val Ala Lys Cys Ser

180

Asn Tvr Ala Val Ser Lys

195

Asp

200

Ala Gly His Ala Gly

215

Ala Ale Thr Leu Tyr Ala
230

Ser

Leu Arg Gly Leu Ala

Pro
Arg
25

Gly
Ser
Ala

Pro

Gly

105

Asp

Asp

Ile

Asp

Gly

185

Leu

Trp

Gly

Thr

let
10

Ala
Tyr
Ala
Ala
Thr
90

Ala
Arg
Gly
Leu
Ser
170
Ala
Asti
Leu

Val

ASh

157

Ieu
Thy
Gln
Leu
Glu
75

Met
Ser
Asp
Gly
Val
155
Leu
His
Leu
Gly
Tyr

235

Val

agaacgecte
agaagaaata
teatcactga
ggtgcaacgt
tggregatge
gegegaceeg
ctggtactty

aa

Ala Ser Ser

Val Thr Thr
30

Leu Tyr Val

45

Pro Ser Met
GO

Val Pro Ser
Gly Asp Phe
Pro Pro Ile

110

Cys Ala Ala
125

Val Ala Lys
140

Glu Tye Ser
Ala Asn Leu
Asp Ala Tyr

190

Pro Asn Val
205

Trp Pro-Ala

Tht: Asp Ala

Ala Ast Tyr

cgecagggang
gtetotetet
cattaacgee
caectggeege
cgaaggaacce
ttttgtetgg
ctacgatgee

gttcoaggea

Ala Ma
15

Ala Pro

Asn Pro

Thr Gly

Phe Tyr
80

Leu Ala
95

Ala Gly
Leu Ala
Tyr Lys
Asp Val

160

Val Thr
175

Teu Glu
Ala Met
Asn Leu
Gly Lys

240

Asn Ala
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Trp Ser Leu
Asp Glu Lys
275

Gly Trp Asp
290

Pro Thr Lys
305

Gly Phe Gly
Ala Phe Val
Thr Ser Ala

355

Lys Pro Ala
370

Leu Val Glu
385

210> 61
211> 1212
212> DNA

245

Setr Thr €ys Pro Ser Tyr Thr Gln
265

260

Tys Tyr Tle Asn Ala Tew Ala. Pro

280

Ala llis Phe Tle Thr Asp Thr Gly

295

Gln Ser Ala Trp Gly Asp Trp Cys
310

315

Val Arg Pro Thr Thr Asp Thy Gly

325

830

Trp Val Lvs Pro Gly Gly Glu Ser
345

340

Thr Arg Tyr Asp Ala His Cys Gly

360

Pro Glu Ala Gly Thr Trp Phe Gln

375

Asn Ala Asw Pro Ser Leu
390

213> BZEME (Aspergillus lenmtulus)

400> 61
atgeggtcte

ccaactggea
gcaggtggta
gttgagaatc
gogaaagtac
atgggcgaat
geegggattt.
ggagaattag
cgegateaca
ttggecaate
ttggagtgta
gdegetggac
tatgcateeg
gtggetaatt
gtetgegacg
gatgeteatt
tgggatgact
ggagacaagt

teggacacet

tttttgetet
ctectacete
atceetttga
ttgecattee
cttetttegt
acctcaagga
tegttgtata
ttattgeaga
tegacaatta
tegtgacaaa
ecaactatge
atgctggatg
tgtacaagaa
acaacgeett
agaagagcta
teattgtcga
getgcaatgt
tggtggatge

ctgctaaacg

tteaccette
tectgateete
gggacatcag
atcgttgace
ttggatattg
catcanagece
caacetierng
tegtgetgtt
tectgdatace
cacggragteg
tetgacgagg
getgggetag
cgegagtteo
cgtagecacg
tatcaacage
(ot Vololedeiniolely
gattggeact
tttegtetgg

ctacgatgeg

ctgctetety
actaccgtee
ctotatgtea
ggetetetgy

titcagggaca

atgaacgatyg

gacegtgant
gagadgtaca
cagattatee
coecaagtete
Cteagtgeee
cotgegaata
cetgetboty
acatgecoet
ticgececac
agcgganage
ggettcggag
gttaagececg

aagtgtggac

158

Gly Asp Glu
Leu Teu Tys
285

Arvg Asn, Gly
300

Asn Val Glu
Asp Ser' Lew
Asp Gly Thr

350

Lew Gly Asp
365

Ala Tyr Pheg
380

cagtgagage
coeetgecgac
atccttacta
togegaagge
cecagegeecaa
caggageaag
grgetgeett
aggectacat
tegteattga
ctaacgetca
ctaatgttge
ttagtecagc
tecgtegtet
cttacaccca
agetggcoag
agececacggs
teeggeetac
gtggteagag

tegagegacge

Asn Cys

Ala. Ala

Val Gln

Gly Thr

Ala Asp

335

Ser -Asp

Ala Leu

Ala Glo

trigecteaa
tacggoagea
tgegtengag
aagtgeegtt
agtetogaaa
ceetepaatt
ggeeageant
cgattcecate
gectgacage
tgatgestat
gatgtatcte
agcecaactg
tgtgaccaac
aggaaatget
cgotggatic
acagettgea
cactgacaca
tgatggeacc

tetcadacca

900
960

1080

1140
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gegecegaag ceggeagetyg gticecacgee tatttegaac agettctgey gaacgecadc

cececcgttct ag

<2102
L2101
212>
213>

<400>

62
403
PRT

IRZE A (Aspergillus

62

Met Arg Ser Leu

1

Ala Ten
Val Pro
His Gln

50

Ala: Ile
65

Ala Lys

Lys Val

Pro

Pro

35

Leu

Pro

Val

Ser

Asp Ala Gly

Leu. Pro
130

Ile Ala
145

Arg Asp
Glu Pro
Cys Ala
Thy Lys

210

Ala Gly
225

Tyr Ala

Leu Val

115

Asp

Asp

His

Asp

Asn

195

Leu

Trp

Ser

Thr

Gln

20

Ala

Tyr

Ser

Pro

Lys

100

Ala

Arg

Gly

Ile

Ser

180

Ala

Ser

Leu

Val

Asn
260

Pro Ser Tyr Thr

275

Asn Set Phe Ald

290

Ile Val Asp Thr

305

Phe
5
Pro
Thy
Val
Leu
Set
85
Met
Ser
Asp
Gly
Asp
165
Leu
His
Ala
Gly
Tyr
245
Yal
Gln

Pro

Gly

Ala

Thir

Tht:

Asn

Thr

T

Phe

Gly

Pro

Val

150

Asn

Ala

Asp

Pro

Trp

230

Ala

Gly

Gln

Arg
310

Leu
Gy
Ala
Pro
55

Gly
Val
Glu
Pro
Ala
135
Glu
Ty
Asn
Ala
Asn
215
Pro
Asn
Asn
Asn
Leu

295

Asn

lentuliis)

Ser Pro

Thr Pra
25

Ald. Ala
40

Tyr Tyr

Ser Leu

Tep Ile

Tyr Leu
105

Tle Ala
120

Ala Leu

Lys Tyr

Pro Asp

Leu Val
185

Tyr Leu
200

Val Ala
Ala Asn
Ala Ser
Tyr Asn

265

Ala Val
280

Ala Ser

Gly Lys

Phe
10

Thy
Gly

Ala

Val

Gly

Ala

Lys

Thr

170

Thi

Glu

Met

lle

Ser

250

Ala

Cys

Alx

Gln

159

Leu

Sar

GlLy

Ser

Ala

75

Phe

Asp

Ile

Ser

Ala

155

Gln

Asn

Cys

Ty

Gly

235

Pro

Phe

Asp

Gly

Prio
315

Leu

Pro

Asn

Glu

60

Lys

Arg

Ile

Phe

Asni

140

Tyr

Ile

Thr

Thr

Leu

220

Pro

Ala

Val

Gli

Phe

300
The

Ser

PEop

Val

Ala

Asp

Lys

Val

125

Gly

Ile

Ile

Ala

Asn

205

Asp

Ala

Ser

Ala

Lys

288

Asp

GlLy

Ala

. Pro

30

Phe

Glu

Ser

Thi

Ala

110

Val

Glu

Asp

Leu

Val

190

Tyy

Ala

Ala

Val

Thr

270

Ser

Ala

Gln

Val
15

Thr
Glu
Asn
Ala
Ser
95

Met
Tyt
Leu
Ser
Val
175
Pro
Ala
Gly
Gln
Arg
255
Thr
Tyr

His

Leu

Arg

Thr

Gly

Leu

Val

80

Ala

Aarni

Asn

Val

Ile

160

Ile

Lys

Leu

His

Leu

240

Gly

Cys

Ile

Phie

Ala
320
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Trp Gly Asp
Thr Thr Asp
Pro Gly Gly

355

Asp Ala Lys

370

Gly Ser Terp

385

Trp Cys Asn Val Ile Gly The Gly

325

330

Thr Gly Asp Lys Leuw Val Asp Ala

340

345

Glu Ser Asp Gly Thr Ser Asp Thr
360

Cys Gly Leu Glu Asp Ala Leu Lys

375

Phe His Ala Tyr Phe Glu Glpb Leu
390

Pro Pro Phe

210> 63

11> 1479

212> DNA

395

213> YNBSS (Thielavia ovispara)

400> 63
atggetgega

gtegaggage
ggegecacet
tgectgecta
aagaccagea
dgcagetegt
accatececeg
cagcagtacg
acgggegeea
gacecgeaacg
aacancgegg
cgtgactgeg
aactacaagt
accatceteg
aagtgegeca
ascetgecee
gccaacated
getteegtee
geeccctect
geeccegetee
ggcaageage
tteggtacce
aagceeggtg

tgecggeetgt

agettettet
gccagaactyg
getgeactte
acagceaggt
gcageaccag
ceageagete
gtggtgctac
cecaacgatta
tggecaccaa
tcaccatega
gecgecaaced
cegetgetge
cgtacatega
teategagee
atgccgagca
aecgtegeeat
agceegeege
gegecetgge
acactecaggg
tgacctegge
ccactggeea
geeegacctc
gegagtgcga

cggacgeeet

cacegecgee
cggeggeace
goecaacace
caccaccact
cacteccace
gtecageage
cgtecacggcc
ctatgectee
ggeegesggee
cacectgete
gecctacgec
ctetaacgge
tgceatcege
cgattegete
gacctacaag
gtaecctegat
caccotgttt
caccaacgte
cgactcecaac
cggettoceg
ggcteagtgy
caacacegge
cggeaccage

ccageecget

clzgeggeta
tgeacteagt
tgtgtgaage
acgtecgeca
tégaceaceca
deccggetea
dgetacageg
gaggtetegt
gtegecaagg
gecggeagte
ggcatettcg
gagrtcteea
cgetacdeteg
gecadectog
gacotggtea
getggoeatg
geéctetatet
gecaactaca
tacgacgagt
geteacttea
ggtgactggt
cttgecatee
gacaccageg

cecgaggeeg

160

Phe Gly Val Arg Pro

335

Phe Val Trp Val Lys

350

365

Ser Ala:Lys‘Arg Tyr

Pro Ala Pre Glu Ala

380

Leu Arg Asn Ala Asn

ctgecetege
geggeggcaa
agaacgactyg
gteettegae
cgtegateeg
ctaceageac
geaacecett
cgetggetat

tegecagett

tgtecaagat

tegtetacga
ttgccaacaa
tegectacte
teaccaacet
cétacgedat
coggetegct
actogegcge
acggctggaa
cccactacgt
tecaccgatac
geaatgeeat
aggacgectt
cegoecdgeta

geacctggtt

400

cgetecegte
c¢ggetggace
gtacteccag
ttctacctec
cacctegtee
ceecgtegte
ctegggeate
ceceageaty
ceagtggete

cegeteectyg

cetgectgac

cggtgetgee
cgatgtccge
gaacgtegee
ccageagetg
cegctegtee
tggcaagceg
cetgaccact
ceaggeccte
cggregctee
cggtacegge
cgtetgggte
cgactaccac

ccaggectac

360
420
480
540
600
660
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ttegageage tgetecaceda cgecadeceg cecttotad

210> 64
211> 492
<212> PRT

213>

<4007 64

Met
1
Ala
Gl
Asn
Ser
65
Lys
Arg
Val
Thr
Asn
145
Thr
Phe
Ser
Tye
Ala

225

Asn

Ser

Len
Tyr
Val

308

Ala

Ala Ala
Ala Pro
Cys Gly

35

Thr Cyvs
50

Gln Val
Tht Ser
Thr Ser

Thr Thr
115

Ala Ser
130

Asp Tyr
Gly Ala
Gln Trp

Leu Ser
195

Ala Gly
210

Ala Ala
Tyr Lys
Asp Val
Val Thr

275

Lys Asp
290

Ala Met

Asn lle

Lys

Val

20

Gly

Val

Thr

Ser

Set

100

Ser

Tyr

Tyr

Met

Leu

180

Lys

Ile

Ser

Ser

260

Asn

Teu

Tyr

Gln

Leu

Val

Asn

Lys

Thr

Ser

85

Ser

The

Ser

Ala

Ala

165

Asp

Tle

Phe

Asn

Tyr

245

Thr

Leu

Val

Leu

Pro
325

Leu
Glu
Gly
Gln
Thi
70

Thr
Se¥
Pro
Gly
Ser
150
Thr
Arg
Arg
Val
Gly
230
Ile
Tle
Asn
Thi
Asp

310
Ala

Leu

Glu

Trp

Asn

55

Thr

Ser

Ser

Yal

Asn

135

Glu

Lys

Asn

Ser

Val

215

Glu

Asp

Leu

Val

Tye

295

Ala

Ala

Th

Atg

The

40

Asp

Ser

Tht

Ser

Val

120

Pra

Val

Ala

Val

Leu

200

Tyt

Phe

Ala

Val

Ala

280

Gly

Thr

Ala
Gln
25

Gly
Trp
Ala
Pre
Ser
105
Thi
Phe
Ser
Ala
Thr
185
Asn
ASp
Ser
Ile
Tle
265
Lys
Ile
His

Leu

RS (Thielayia ovispora)

Ala
10

Asn
Ala

Tyr

Ser

Thr S

50

Ser 5

Ile

Ser

Ser

Ala

170

Ile

Asn

Leu

Tle

Arg

250

Glu

Cys

Gl

Ala

Phe
330

161

Leu

Cys

Th

Ser

Pro
5

Pro

Gly

Leu

155

Val

Asp

Ala

Pro

Ala

235

Arg

Pro

Ala

Gln

Gly

315

Ala

Ala
Gly
Cis
Gln
60

Ser
Thr
Ser
Gly
Tle
140
Ala
Ala
Thr
Gly
Asp
220
Asn
Tyr
Asp
Asn
Leti
300

Tip

Ser

Ala
Gly
Cys
45

Gy

Tht
Ser
Gly
125
Gln
Ile

Lys

Leu

Ala
205
Arg
Asn

Leu

Ser

Lle

Thr
Thi
30

Thr

Leu

fSer

Thi
Ser
110
Ala
Gl
Pro
Val
Lei
190
Asn
Asp
Gly
Val
Leu
270
Glu
Lau
Gly

Tyr

Ala

15

Tep

Ser

Pro

Thr

Ser

95

Thr

Thir

Tyr

Ser

175

Ala

Pro

Cys

Alad

Ala

255

Ala

Gl

Pro

Trp

Ser
335

Leu

Thr

Gly

Ser
8O

Ile
Arg
Val
Ala
Met
160
Ser
Gly
Pro
Ala
Ald
240
Tyr
Agni
The
His
Ser
320

Gly

1179
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Ala Gly Lys
Tyr Asn Gly
355

Ser Asn: Tyr
370

Thr Ser Ala
385

Gly Lys Gln
Ile Gly Thr
Ile Gln Asp

435

Thr Ser Asp
450

Asp Ala lLeu
465

Phe Glu Gln

210> 65
211> 1380
€212> DNA

Pro Ala Ser
340

Trp Asn Leu
Asp Gl Ser
Gly Phe Pra

390

Pro Thr Gly
405

Gly Phe Gly
420

Ala Phe Val

Thr Ser Ala

Gln Pro Ala
70

Leu Leu Thr
485

Val

Thr

His

375

Ala

Gln

Thr

Trp

Ala

455

Pro

Asn

Arg

Thr
360

Tyt

His

Ala

Arg

Val

140

Arg

Glu

Ala

Q213> BERHEEE Penicillium

<400 65
atgeggaate

caatceetct
ggagegacgt
ccgaceacge
cetectecga
tceggeaace
attagtttgg
aaggtgecgt
ctganagaca
gtogtetacy
atcgccaaca
acgacctatt
gteaccaaec
aactacgeea
geeggalgge
tacaagaacg
aacgecctggt

gaggactacg

Gly Leu Ala
345

Ala Pro Ser
Val Gln Ala
Phe Ile Thr

395

Gln Trp Gly
410

Pro Thy Ser
425

Lys Pro Gly
Tyt Asp Tyr
Ala Gly Thr

475

Asn Pro Pro
490

emersonii)

ttettgetet tgcaccggee goegetectte

ggggacaaty cggeggeagt tegtggacty

geageacgat caatecttac

tacgeacaat

tgacgacaac gacagaacca acgtecaceg

caacgactgg aacaacgaca tegecegteg

cgttegaagg

caatteccte

ctaccagete

getgagecage

tacgecaate

gagetggtte

crtttegtetyg getegaccan geecgeraagg

tecagtegea gadegeagee

acctgectga
acggegtege

cagatgtgea

ggcgeagace

cegbgactge goggotgoag
cctgtacaag cagtacatcg

caccatceteg gteategaac

tegaacgtgece gaaatgegea aatgeccagy

tecacccaget

Laggetyggea ageeaaetie

cectectegee

cgatcageee

cgatetgeee aacgtggeea

gleeeogeeyg

ggecatcegte cgeggteteg

gtgccegteg tacdegeagg

tgaatgeccet ggggccgety ctocaggaac

162

Thr Asn Val
350

Tyr Thr Gln
365

Leit. Ala Pro
380

Asp The Gly
Asp Trp Cys
Asn Thr Gly

430

Gly Glu Cys
445

His Cys Gly
460

Tep Phe: Gln

Phe

teggegcage
gogeaacgag
gegtecetige
Beggegetge
teaccaggee
cegtactatge
ccaaggegag
tgcecageat
ccecgattge
ccagcaatgg
dobegatoeg
gcgacageet
gcgcetatet
tetatettga
ceeagetelit
ceaccaacgt
gegactecaa

agggattece

Ala Asn
Gly Asp
Leu Leu
Arg Ser

400

Asn Ala
415

Leu Ala

Asp Gly

Leu Ser

Ma Tyr
480

ggaagegeag
dtgtgetget
aacggeecact
tecaacgact
ggegtetgee
gtcggaggtyg
cgaggtggee
gggtgactat
aggcatettt
ggagttetec
cgageagety
ggocaacctyg
ceaatgeate
tgetggaecac
tgecteggty
cgecaactac
ctgcgacgag

ggecgtacttt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020

1080
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atcdctgata catcccgeaa tggcgtcoaa

tgcaacgtea teggecacggg etteggegte

gaggacgect tegtetgggt caagececggt

tetecgeggt acgactacea ctgcgggety

gggactteggt tecaggegta ctttgageag

210> 66
2113 459
<2122

PRT
213> BEERHEFER Penicillium

400> 66

Met Arg Asnm Leu Leu Ala
1 5

Ala Glu Ala Gln Gln Ser
20

Thr Gly Ala Thr Ser Cys
35

Pro Tyr Tyr Ala Gln Cys
50

Thr Thi Thi The Lys Pro
65 70

Pro Pro Pro The Thy: Thr
85

Pro Ala Ser Ala Ser Gly
100

Asn Pro Tyr Tyr Ala Ser
115
Ser Ser Glu Leu Val Pro
130

Phe Val Trp Leu Asp Gln
145 150

Leu Tys Asp Ile Gln Ser
165

Ala Gly Ile Phe Val Val
180

Ala Ala Sev Asn Gly Glu
195

Tyr Lys Glo Tyr Ile Asp
210

Asp Val His Thr Tle Leu
228 230

Val Thr Asn Leu Asn Val
Leu Glu Cys Ile Asn Tyr
260

Ala Met Tyr Leu Asp Ala
275

Asn Leu Ala Pro Ala Ala

Leu
Leu
Ala
Val
55

Thie
Gly
Asn
Glu
Lys
135
Ala
Gln
Tyt
Ph¢
Ser
215
Val

Pro

Ala

Ala
Trp
Ala
40

Pro
Ser
Thr
Pro
Val
120
Ala
Ala
Asn
A&p
Ser
200
Tle
Tle

Lys

Tle

7 His

280

Leu

coractange. aaagoecratg

cggeeeaces

BRCRAZARCE

agegatgege

tigceteacga

emersonii)

Pro
Gly
5

Gly
Ala
Thy
Thr
Phe
105
Ile
Ser
Lys
Ala
Lieu
185
Ile

Arg

Glu

Thr
265

Ala

Phe

Ala
19
Gln

Ala

Thr

Thi
90

Glu
Ser
Glu
Val
Ala,
170
Pro
Ala
Glu
Pro
Ala
250

Gln

Ala

163

Ala

Cys

Tht

Ala

v Gly

75

Ser
Gly
Leu
Val
Pro
155

Gl

Asp

v Trp

Ser

cegacacegs
atggcacgtc
‘tgeagecgge

atgetaacee

Len Leu Val

Gly Gly Ser

Cys Ser Tht
45

Tht Pro Thr
60

Ala Ala Pro
Pre Val Val
Tyr Gln Leu

110

Ala Tle Pro
125

Ala Lys Val
140

Ser Met Gly
Ala Asp Pro
Arg Asp Cys

190

Asti Gly Yal
205

Leu Thr Thr
220

Ser Leu Ala

Kla Gln Asp Ala

Asp Leu Pr

Leu Gly Tep
285

Val Tyr Lys

gggegactgg
caatectete
caacacgace

geoggageeg

getettetea

Gly Ala
L5
Ser Trp
Ile Asn
Thr Leu
The The
80
Thr Arg
Tyr Ala
Ser Leu
Pro Ser
Asp Tyr

160

Pro Tle

Tyr Ser

Asn Leu
240

Tyr

3l
§=7
1

Asn Val

Gln Ala

Asni Ala
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290

Ser Ser Pro

305

Asn Ala Trp

Ast Cys Asp

Glu Gln Gly

Ala Ser Val
310

Ser lle Ser
325

Glu Glu Asp
340

Phe Pro Ala

355

Val Gln Pro

370

Gly Thr Gly

385

Thr Lys Gln

Phe Gly ¥al
390

Glu Asp Ala Phe Val Trp

Ser Asn Thr

Ala Teu Gln

405

Thr Ser Pre
420

Pra Ala Pro

435

Glu Gln: Leu

450

{2102 67

Leu Thr Asn

211> 1413

<212 DNA

295

Arg

Pro

Tyr

Tyt

Ser

375

Arg

Val

Arg

Gl

Ala
455

213> FEAE (Trichoderma

400> 67
atggegggac

gtegtggaag
tetggageaa
caatgtcttc
gegteateca
ccaccteeeg
cectgeggega
ggageeatgg
actettagea
geeggaggea
geegetgeet
tacattgaca
attgagectg
getcaggetg
gttgecatgt
ceageggete

ggactggcaa

Gly
Cys
Val
Phe
360
Gln
Pro
Lys
Tyt
Ala

440

Asn

Leu
Pro
fisn
345

Ile

Trp

Thy T

Pro
Asp
428

Gy

Pro

Ala
Set
330
Ala

The

Gly
410
Tyr

Thr:

Leu

atraviride)

Thr
315
Tyr

Let

Asp

¥ Asp

Asp
395

Gly

Trp

Phe

gtgtatttge tacttteget actttgeceg

aacgacagge tigogetage

catgetgtge ttotggtage

ctggeteegg aggaggtteg

cgacagtgag atcaagegee

ttggatcagg -aaccgetact

atagetteta cgeccaggaa

ctactgetge ageggceget

agaccagect gttgagetog

actacgctge teagttegtt

ccaacggaga gtactcetate

ccattgtegg cattectgaag

actetetege caatettgtt

cttacttgga atgtatcaac

acctegatge cggecacgea

aactgttege cagegtgtac

ccaacgttge caactacdat

gtttggegac

teatgtgteg

agctecteta

acgacteete

tacecagggeca

gtaageaget

gecaaagtac

Achctgtcag

gtetacgact

geggacaacy

acgtacteeg

actaacctca

tatgetatta

ggatggettg

aagaatgeat

goatggaaca

164

300

Asn Val Ala
Thr ‘Gln Gly
Gly Pro Leu

350

Thi: Ser Arg
365

Trp Cys Asn
380

Thr Gly Asn
Glu ‘Ser Asp
Cys Gly Leu

430

Phe Gl Ala
445

cattggeagt
aatgeggagg
teteegacee
cactegette
caccaagete
atceatttte
cggcgattee
cttegtteat
ataticogtgd
tgcetgaceg
gagtagceaa
atattcggac
gegttgcgna
cgeagetgaa
getggocege
cgtoadcceg

teacttetge

Asn. Tyr
320

Asp Ser
335

Leu Gln

Asti Gly

Val Ile

Pro Leu
4060

GLy Thr
415

Ser Asp

Tyr Phe

ctetgeccet
ceanggtteg

ctactactea

¢tetaccegt

ttetacacca
tggaatccaa
cagttigtee
gtggetggat
cgeadacang
tgactgegee
ctagdagaac
catcttggte
gtectcaaac
cetteccaae
caatcagcag
ageggttegt

teegteatac

300
360
420
480
540
600
660
720
780
840
900

960
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dctcaaggaa

acteagcaag

ceeaceggee

cgecettett

ggtgaatgty

tcagatgete

cttettacca

210> B8
QL1 470
<212> PRT

213 BEARE (Trichoderma

<4005 68

Met Ala
1

Val Ser
Gly Gln
Gly Ser

50

Gly Ser
65

Ala Ser

Ser ‘Ser

Gly Asn

Glo Glu
130

Thr Ala
145

Thr Leu
Ala Ala
Asp Leu
Ser 1le

210

Tte ¥al
225

Ile Glu

Lys €Cys

Gly

actcegttta
getggageaa
ageaggegte
ccaacactgg
acggaaccag
tgcagecege

atgeeaacee

taaegageag
cacctactte

gggtgactgg

agactctetg

caacacatet
tecegagget

tteattttte

Arg Val Phe Ala Thr

5

Ala Pro Val Val Glu Glu

Cys
35

Ser
Gly
Ser
Thr
Pro

115

Val

Asn
Pro
195
Ala

Gly

20

Gly Gly Gln Gly Tep

Cys Val Val Ser Asn

55

Gly Gly Ser Ser Ser

70

Tht Thi Val Arg Ser

85

Pro Pro Pro Pro Val

100

Phe Ser Gly Ile Gln

120

Ser Ser Ser Ala Ile

135

Ala Ala Ala Ala Lys

Lyvs The Ser Leu Leu

165

Lys Ala Gly Gly Asn

180

Asp Arg Asp Cys Ala

200

Asp Asn Gly Val Ala

214

Tle Teu Tys Thr Tyr
230

Pro Asp Ser Leu Ala Asn

Ser

245

Asn. Ala Gln Ala Ala

ttgtacatic acgecattte

at'taccgace

tgcaacgtta

cttgatgeat

gegacacgat

gettcttget

agggtegtte
ttggeactgg
tecacttggat
acgattacca

tecaggetta

tag

Leu
Arg
25

Ser
Prig
Ser
Ser

Gly
105

Pro

Pro

Val

Ser

Tyr

185

Ala

Asn

Ser

Leu

Tyr
265

atraviride)

Ala
10

Gln
Gly
Tyt
Thr
Ala
90

Ser
Trp
Ser
Pro
Ser
170
Ala
Ala
Tyr
Asp
Val

250

Leu

165

Thit:
Ala
Ala
Ty
Leu
5

Thr
Gly
Ala
Leu
Ser:
155
Thy
Gly
Ala
Lys
Tle
235

Thi

Gl

Leu Ala Ala
Cys Ala Set
30

Thr Cys Cys
45

Ser Gln Cys
60

Ala. Ser Ser

Thr Pro Pro

Thr Ala Thr
110

Asn Ser Phe

125

Ser Gly Ala
140

Phe Met Trp
Leu Ser Asp
Gln Phe Val

190

Ser Asn Gly
205

Asn Tyr Ile
220

Arg Thr [le

Asn. Let Ser

Cys Ile Asn
270

acecettete
cggeaageag
atteggcate
taageoaggt
ctgtggettyg

ctttgtgeag

Leu Ala
15

Val Trp
Ala Ser
Leu Pro
The Arg

80

Pro Ser

95

Tyr Gln

Tyr Ala

Met Ala

Let Asp
160

[le Arg
175

Val Tyr
Glu Tyr

Asp Thr

Let Val

1080
1140
1200
1260

1380
1413
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[0070]

1le

His

Leu

308

Gly

Ala

1le

Tyr

Thr

Ala

290

Phe

Leu

Pro

Phe
370

Gln
275

Gly

Ala

Ala

Ala
3565

Tle

Gln Ala Trp

385

Arg Pro Ser

Tle

Arg

Lys

Tyx

Pro

Asp
435

6lu Ala Gly

450

Ala #sn Pro

165

210>
211>
<212>
213>

<4007
atgeagegta

69
1443
DNA

Leu Asn Leu Pro Asn Val

280

Trp Leu Gly Trp Pro Ala

295

Ser Val Tyr Lys Asn Ala
310

Tht Asu Val. Ala Asn Tyr

325

Tyr Thr Gln Gly Asn Ser

340

344

Tle Sew Pro Leu Leu The

360

Thr Asp GIn Gly Arg Ser

375

Gly Asp Trp Cys Asn Val

Ser Asn Thr Gly Asp Ser

405

Gly Gly Glu Cys Asp Gly

420

425

Tyr His Cys Gly Leu Ser

440

Ser Trp Phe Gln Ala Tye

455

Ser. Phe Leu
170

Ala

Asn

Ser

Asn

330
Val

Tle
Len
410

Thr

Asp

Phe

Met Tyr Leu Asp
285

Gln GIn Pro Ala
300

Ser Pro Arg Ala
315

Gly Tep Asn Ile
Tyr Asn Glu Glo
350

Gln Gly Trp Ser
365

v Lys Gln Pro Thr

380

Gly Thr Gly Phe
395

Leit Asp Ala Phe
Ser Asn Thr Ser
430

Ala Lew Glo Pro
445

Val Gln Leu Leu
460

EE S B (Penicillium scletotiorin)

69

tetetgtacg

geaacttgta

gattatttee

ageaccgega

acaactatid.

agcagtggea

gtttcagecat

gotaaagtic

tatcttgegg

thtgtgattt

tecattgega

attgtgaaat

ctggtecacaa

catcagggtt
ggeagtgegg
goagtttgaa
aatgtgttte
ccaagactae
cpggaacade
accecctttag
cggetattee
cateattcge
acatecagte
atgacetace
acaacggagt
attcécgatgr

atttgaatgt

ggegetgete ctecttgeca atatcgeata

cgetbagegea tggactggat caactgtelg

tgettggana cataacgety atedetteae

Lgetatagel acagtadged cdactageas

catggtgace aceactacag gdaccactac

caclanagea ledaecaces cldeggegye

cggttaccag ctttatgedaa accettacta

gtcoetgage agetecctog cagcgaagge

ctggattgac acagetgeca agghtcecgac

acagaaltgec gecggcegeca geccacceat

agacegtgae tgegetgete ttgccageaa

tgcgaactac anagegraca ttgacgegat

geagactatt ttggteattyg agccegacag

ggetaaatgt getaatgete agagtgctta

166

Ala Gly
Ala Gln
Val Arg
Thr Ser

335

Leu Tye

Asn. Thr

Gly Gln

Gly Tle

400

Thr Trp
415

Ala Thr

Ala Pro

Thr Asn

tgegeageag
cacagegeag
aanatctgaa
adclagedtd
tagagegtca
cgeeletace
cgectcagag
tagegeggtt
tatgggaace
cgeaggtatt
tgeegagtae
cagageceag
tétegcgaat

tetggagtge

60

180
240
300
360

480
540

600
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[0071]

atcaactatg

catgetgett

gtatacaaga

tacaacgccet

gaazagegat

ttecatcaccg

tggtgcaace

cttgaggacg
acatcagcac

gelggaaccl

taa

210> 70
<211> 480
212> PRT

213>

<4007 70

Met
1
Tyr
Gly
Trp
Cys
65
Ser
Thr
Thr
Typ
Ala
145
Ala
Thr

Ala

Arg

Gln Arg
Ala Gln
Ser Thr

35

Lys His
50

Val Ser

Thr Ala

Lys Ala

Thr Thy
115

Gln Leu
130

Ile Pro
Lys Val
Met Gly
Ser Pro

195

Asp Cys
210

Thi
Gln
20

Val
Asn
Ala
Thr
Ser
100
Ala
Tyr
Ser:
Pro
Thr
180

Pro

Ala

ctittggteea
ggetgggety
acgegtoote
ggacaattga
acgteaatge
acactteccg
ttateggtac
cgtttgttte
gatatgatge

ggltbcgadge

Ser

Ser

Cvs

Ala

Thr

Lys

85

Thr

Ala

Ala

Leu

Ser

165

Tyr

Ile

Ala

Gly

Leu

Thir

Asp

Ala

70

Thr

Thr

Ala

Asn

Ser

150

Phe

Leu

Ala

Leu

Leu

Tyr

Ala

Pro

55

Thr

Tht

Thr

Ser

Pro

135

Ser

Ala

Ala

Gly

Ala
215

getcaacety
gteggeotaat
geetgotget
cacctgteeg
tatcgececee
caatggtgte
tggctteggt
ggteaagece
geactgegga

ctattlegag

Ala

Gly

Gln

10

Phe

Ala

Met

Thy

Thy

120

Tyr

Ser

Trp

Asp

Tle

200

Ser

goddacgtag ccatgtacat

cteccagecag

ghgogeggat

teatacacge

ttgettgegt

cagecaacca

gttcgecaea

gotggagaat

tacagegaty

caatbegeltyg

Leu
Gln
25

Ala
Thr
Set
Val
Gly
105
Asn
Ty
Leu
Ile
Ile
185

Phe

Asn

Leu
10

Cys
The
Lys
The
Thi
90

Thr
Ser
Ala
Ala
Asp
170
Gln

Val

Gly

167

EiZEERE (Penicillium sclerotiorum)

Leu

Gly

Cy's

Ser

Thi

15

Thr:

Thr

Gly

Ser

Ala

155

Thr

Ser

Val

Glu

cecgetacget
tggoractaa
agggegacte
ctgegggett
ageoaaaatge
caactgatac
gegatggtac
cectgcagec

dgaatgctad

Leii Ala: Asn
GLy Ser Gly
30

Ser Ser Leu
15

Glu: Asp Tyr
Ser Lys Tht
Thr Thr Gly
The Lys Ala

110

Asn Pro Phe
125

Glu Val Ser

Lys Ala Ser

Ala Ala Lys

Gln Asn Ala
190

Tyt Asp Leu
205

Tye Ser Ile
220

cgatgccgga
ctttgecaat
cgttegotaac
aaactgegac
taatgeteat
ctggggtgac
cggggatget
atcggacace
tgceccagaa

cledletite

Ile Ala
15

Trp Thr
Asti Ala
Phe Gln
Ser Thr

80

Thr Thr
Ser Thr
Serr Gly
Ala Ser
Ala Val

160
Val Pro
175
Ald Gly

Pro Asp

Ala Asn

900

960
1020
1080
1140
1200
1260
1320
1386
1440

1443
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[0072]

Asn Gly
225

Ile Val

Ser Leu

Ala Gln

Asn Leu
290

Leu Gly
305

Val Tyr

Asn Val

Thr Gln

Ala Pro
370

Thr Ser
385

Trp Cys
Thr Gly
Glu Cys
Cys Gly

450
Phe Glu

465

<210>
211>

Val

Lys

Ala

Ser

275

Ala

Trp

Lys

Ala

Gly

355

Leu

Arg

Asn

Asp

Asp

435

Tyr

Ala

71
19

212> DNA

<2137

{220
<2237

100> 71

tkecygayeg ygaytgyge

210> 72
211> 20
212> DNA

213>

£220>
223>

<400>

Ala
Tyr
Asn
260
Ala
Asn

Ser

Asn

Asn
Leu
Ala
420
Gly

Ser

Ty

AT

AT

Asn

Ser /

245

Leu

Tyr

Val

Ala

Ala

325

Tyr

Ala

Gly

Lle G

405

Leu

Thr

Asp

Phe

KT DNA =Y

AT DNA 2[4
72

Leu
Ala
Asn
310

Ser

Ser
Val
390
Glu
Ser
Ala

Gl
470

terecacekyg gottkayeca

Thr
Gl
Met
295
Leu
Ser
Ala
Cys
Ala
375
Gln
Thr
Asp

Asp

Leu

455

Gln

; Ala

Gln
Asn
Cys
280
Tyr
Gln
Pro
Trp
Asp
360
Gly
Pro
Gly
Ala
Thy
440

Gln

Leu

Tyr Ile

Thr Ile
250

Leu Asn
265

Ile Asn
Ile Asp
Pro Ala
Ala Ala

330

Thr Tle

245

Glu Lys

Phe Asn

Thr Lys

Phe Gly
410

Phie Val

425

Thr Ser

Pro Ala

Teu Glu

168

Asp
235
Leu
Val
Tyr
Ala
Ala

315

Val

Arg
Ala
Gln
395
Val
Tep
Ala

Pro

Asi
475

Ala

Val

Ala

Ala
Gly
300
Thr
Arg
Thr
Ty
Hig
380
Asn
Arg
Val
Arg
Glu

460
Ala

Tle
Ile
Lys
Leu
285
His
Leu
Gly
Cys
Val
365
Phe
Ala
Pro
Lys
Tyt
445

Ala

Asn

Arg
Glu
Cys
270
Val
Ala

Phe

Leu

Pro 5

350

Asn
Ile
Trp
Thr
Pro
430
Asp

Gly

Ser

Ala

Pro
265

Ala

Gln

Gly

Ala

Ala

335

Ala

The

Gly

The

415

Gly

Ala

Thr

Set

Gln
240

Leu
Tep
Asn
320
Thr

Tyr

1le

Asp
400
Asp
Gly
Hi:s
Trp

Phe
480

19

20
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[0073]

210> 73
@211y 18
<2125 DNA
213y NTFA

<2207
223> AT DNAZ|Y

400> 73
tglaanaced  cggeeagl

210> T4

211» 23

<2127 DNA
213 AT

220>
<223y AT DNA %Y

400> 74
ageggataac aattteacac agg

210> 75
211 21
212> DNA
213> AT

220>

<223> AT DNA B4
400> 75

agagtetegt ctcagtacat g

210> 76
L1119

<212» DNA
213> KT

220>

<223> AT DNAT|#

400> 76
cgaatacgte accagecae

210» 77
G211y 20
<2125 DNA
213y AT

<9905
993> AT DNAZ|W

400> 77
aatrgetgag ctgttteage

€210 78

211 20
<212> DVA
213> ATLFFE

290>
<223> N T DNA B

400> 78
tgaclgglee aacglgalcy

210> 79

169

18

B
s}
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[0074]

Q11> 37
<212> DNA
213> ATIEA

<2202
<223 ANTDNAB|Y

<400 79
acacaactgg ggatccteac catgegadat attettg

210> 80
11y 37
<212y DNA
@13 ATF

4220
€993y KT DNA B

400> 80
cectetagat ctogagetag aatgacggat tggegtt

210> 81

211> 41

212> DNA
213> AT

220>
223> AL DNA B4

400> 81
caaccgegga ctgegeacca tgegaantat tottgetett g

<2105 82
211y 41
9125 DNA
213y KIJF¥

<£220>
€223> KT DNA G4

400> 82

caggeltley ceacggagel taclagaaly acggatlgee g

<210> 83

211> 33

<212> DNA
2130 NI

42905
923> AT DNAFY)

<400> 83
cgtegtacac geagggeaae tecaactgeg atg

2105 84
@I 33
<2125 DNA
213y AT

<220>
£223> A LDNA 514

<400> 84
catcgeagtt ggagttgece tgecgtgtacg acg

<210% 85
211> 47

170

37

37

41

41

33

33
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[0075]

212> DNA
213y ALRFE

£220>

€223> AT DNA S|4

<400> 85
cgeagagage gegtatttgg agetedtcaa ctatgegata dcgaage

210 86
11y 47
4212» DNA
@213y ATFF

€290
<2237 AT DNAS|4

400> 86
getvegttat cgecatagtty atgageteca aataegeget etetgeg

210y 87
<11> 31
<212> DNA
13 ATLFH

220>
<223> A L DNAE#

<400 87
gecaagetee etaccatgey coagtatete ¢

210> 88
211> 31

<212> DNA
Q213> AT

220>
<223 AT DNA 5|4

<400> 88
ceagatactc gececatggta ggeacottgg ©

£210> 89
211> 32
<212> DNA
213y AN LR

207
<2935 AL DNA 214

00> 89
gtecacacea tectggteat tggtacgtcg ge

210> 90
Q11> 32
212> DN¥A
213> KT3I

R220>

223> AL DNAEH

<400> 90

geegacgtae caatgaccag gatggtgtgeg ac

<210> 91
@l 29
<212> DNA

171

17

47

31

31
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[0076]

@13y KT

220>
<223> AL DNAEY

<400> 91
ctcatcgeeg getgcegtge geggtetgg

9105 92
@11y 29
212> DNA
218> XLF4

<2207
€223> NI DNASIH

<400> 92
ccagaccgeg cacggeagee ggegatgag

2105 93
211y 38
<2125 DNA
213 ANTFA

<220>
€223y NI DNABIY

400> 93
ggactatgtyg adatgectieg gaeccactggt cgeggege

210> 94
211 38
212> DNA
213> ANTFe3

220>
223> KT DNAB

400> 94
gogeegegae ‘cagtggtceg angeealtea cataghoe

210> 95
211x 39
<212> DNA
@213y NITFY

2207

<2235 NI DNAE|H

<400> 95
gogagtgcate aactatgege taacgaaget caacétagce

210> 96
211> 39
<2125 TNA
213> KT FH

<2202

223> KILDNA 514

400> 96
ggeaggttga gettegttag cgeatagtity atgeactce

210> 97
@1> 43
219> DNA
213> NI

172

29

29

38

38

39

39
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[0077]

2207
<2285 AT DNA 5|4

400> 97
gtgcatcaac tatgegataa ‘agaageteaa cotgeccaat gtg

<210 98
G143
<212> DNA
213> NI

2905
<223> AL DNAZ|#

<400> 98
cacattagee aggttgdget tetttatege atagtteats cae

210> 99
211> 33
212> DNA
Q13> ATFF

220>
<223> AT DNAS|#

400> 99
ctacaacgee tggaeccatca gteegtgeee gte

10> 100
Q211> 33
<2125 BNA
213> ATFEH

<2205
€223> ALDNA B[4

<4003 100
gacgggeacg gactgatget ccaggcgtte tag

210> 101
<ZLL> 49
212> DNA

213> ATF

290>
<2235 AT DNA 5|4

<400 101

ctaccagete tatgecaate ¢gcactatte gltitgaagte facactitg

<2105 102
Q11> 49
212> DNA
218> K TFEFI

€2203
€223 AT DNATI4M

<400> 102

caadagtgtac acttcCagacg aatagtgcgs attggcatag agetgegtag

210> 103
@11y 45
212> DNA
13y AT

173

43

43

33

33

49

49
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220>

223> AT DNAE|H

<400> 103
cecacccage aacaacaatg ggaggactgg tgeaaggtga togge

£210> 104
211> 45

<212>» DNA

213> AT

42207
<2235 AL DNAB|4

400> 104
gecgateacg ttegcaccagt ceteceatte ttgttecter etege

210> 105
211> 48
@12r DYA
@13y ATFH

£220>
€223 AT DNA B4

<400> 105
agcagcecage aatggagaat tctacatige cgaeaatgga gtegee

1oy 106
<2its 46
2125 DYA
213> AT

<2205
<2235 AT DNAE|H

400> 106
ggcgacteea ttgteggeaa tgtagaatte tecattgety gotget

210> 107
211> 31

212> DNA
213> ALFF

<220
223> AL DNAZ|4

400> 107
actggattta ccatgcgaaa tattettget ¢

<210> 108
211> 33
212> DA
@lyr N3l

220>

223y AT DNAE|Y

<400> 108
agtcacctct agttactaga atgacggatt ggce

210> 109
211> 1578
<212% DNA
2135 B ARE (Trichoderma atraviride)

<400> 109

174

45

46

46

31

33
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[0079]

atggeggegac
gtegtggaag
aggtatatat
gagcaacatg
gtecttectgg
catecacgac
cteecgttgg
gggegaatag
ccatggetac
ttcagagatg
accageetgt
tacgetggte
aacggagagt
attgtcggea
tttettecett
ctegecaate
ttggaatgta
gatgeeggee
ttegecageg
glitgceadct
gtttataacg
agcaacaccet
gegtggggty
actggagact
accagcaaca
cecegeteeeg
aacccttcat
210> 110

211> 470
212> PRT

gtgtatttge
aacgacagge
atactaatge
ctgtgettet
ctecggagga
aglgagalca
ateaggaacc
cttetacgee
tgetgeageg
ttaatagtot
teagctegac
agticgttgt
actctatege
ttctgaagac
gacgagagat
ttegttactaa
teaactatge
acgecaggatg
tglacadgad
acaatggatg
agcagttgta
acticattac
actggtgcaa
ctetgettga
catetgegac
aggctggtte

ttttgtag

tacttigget
thegegetage
cggtgcaata
ggtageteat
ggtteogaget
agrgecdacgd
getacttace
caggaagtaa
gecgotgeca
tacaattgct
actgtcagat
gtacgacttg
ggacaacegga
gtactecgat
tgaaattgag
cetcagegtt
tattacgecag
gettggetgg
Lgcateglea
gaacateact
cattcacgee
cgaccagggt
cgttattage
tgeatteact
acgatacgat

ttggtteceag

actttgeceg
gtttggtgag
ggggacaatyg
gtgtegteto
cctetacact
eteclegace
agggcaatec
geagetegge
dagtacette
gactagecgat
ateccgteceg
cetgaccgte
gtagccaact
atteggacca
ctaacctgte
gegaagtget
c¢tgaacettc
cocgeeaate
ceeegdgegy
tatgeteegt
atttcaceoce
cgttocggea
actggatteog
tggattaage
taccactgtg

gettacttty

213> FEEARE (Trichoderma atraviride)

400> 110

Met Ala Gly Arg Val Phe Ala Thr Lew Ala The

1

5

10

Val Ser Ala Pro Val Val Glu Glu Arg Gln Ala

20

25

Gly Gln Cys Gly Gly Gln Gly Tep Ser Gly Ala
5 40

35

Gly Ser Ser Cys Val Val Ser Asn Pro Tyt Tyr

kS

55

175

cattggeagt
atttgatgte
cggaggecaa
caacceetac
cgetteetot
dagebeltet
attttotgea
gatieccagt
gttcatgteg
goagggatac
cagacaagac
actgecgeege
acaagaacta
tettggteat
attgtataga
caagégetea
ceaacgttece
dgcagecage
tleglggdiel
catacactca
tteteactea
dgeageecac
geatcegeon
caggteggtega
gettgtcaga

tgcagettet

ctetgceoct
acgtttcaag
gattggtcty
tactcacaat
accegtgegt
aeaecaceac
atccaaceet
tigtccggag
ctgtaagtge
tottageang
cggaggeaac
cgetgectee
cattgacacc
tggtaaaget
gectgactet
ggetgettac
catgtaccte
ggcteaactg
ggladccade
agganactce
geaaggetegg
cggecageag
ttettecaac
atgtgacgga
tgctetgeag

taccaatgee

Lew Ala Ala Leu Ala

15

Cys Ala Ser Val Trp

30

Thr Cys Cys Ala Ser

45

Ser Gln Cys Leu Pro

60

420
480
540
600
660
720
780
840
900

1320
1380
1440
1500
1560
1578
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Gly Ser
65

Ala Ser
Ser Ser
Gly Asn

Gln Glu
30

Thr Ala
145

The Leu
Ala Ala

Asp Leu

210

Ile Val
225

Ile Glu
Lys Cys
[le Thr

His Ala
290

Leu Phe
305

Gly Leu
Ala Pro
I'le His
Tyr Phe

370
Gin Ala
385
Are Pro

Ile Lys

Arg Tyr

Gly

Ser

Thr

Pro

115

Val

Ser

Asn

Pro

195

Ala

Glv

Pro

Ser

Gln

275

Gly

Ala

Ala

Ser

Ala

355

Ile

Trp

Ser

Pro

Asp
435

Gly
Thr
Pro
100
Phe
Ser

Ala

Lys

Asn
260
Leu

Trp

Thr
Tye
340
Lle
Thy
Gly
Ser
Gly
420

Tvr

Gly

Thr

85

Pro

Ser

Ser

Ala

Thir

165

Ala

Arg

Asn

Leu

Ser

245

Ala

Asn

Leu

- Val

Asn
325
Th
Ser
Asp
Asp
Asn
405

Gly

His

Ser
Val
Pro
Gly
Setr
Ala
150
Ser
Gly
Asp
Gly
Lys
230
Leu
Gln
Leu
Gly
Tyr
310
Val
Gln
Pro
Gln
Trp
390
Thr

Glu

Cys

Ser
Arg
Pro
Ile
Ald
135
Len
Gly
Cys
Val
215
Thr
Ala
Ala
Pro
Trp
205
Lys
Ala
Gly
Leu
Gly
375
Cys
Gly
Cys

Gly

Ser
Set
Val
Gln

120

Ile

A 1ys

Leu

Asn

Ala

200

Ala

Tyr

Asm

Ala

Asn
280

Pro

Asn

Asn

Asn

Leu

360

Arg

Asn

Asp

Asp

Leu
440

Ser
Ser
Gly
105
Pro
Pro
Val
Ser
Tyr
185
Ala
Asn
Ser
Leu
Tyr
265
Val
Ala
Ala
Ty
Ser
345
Thy
Ser
Val
Ser
Gly

425

Ser

176

Thr

Ala
90

Sert

Tep

Ser
Pro
Se
170
Ala
Ala
Tyr
Asp
Val
250

Lau

Ala

Asn
330
Val
Gln
Gly
Tle
Leu
410

Tht:

Asp

Leu
75

Thr

GLy

Ala
Leu
Ser
155
Thr
Gly
Ala
Lys
Ilg
235
Tht
Glu
Met
Gln
Set
315
Gly
Tyt
Gl
Lys
Gly
395

Leu

Ser

Ala ]

Ala

Thr

The

Agn

Ser

140

Phe

Leu

Gln

Ser

Asn

220

Arg

Cy's

Tyr

Gln

300

Pro

Trp

Asni

Gly

Gln

380

Thr

Asp

Asn

Leu

Ser

Pro

Ala

Ser
125
Gly
Met:
Ser
Phe
Asn
205

Tyr

Thr

Ile

Leu
285

Pro

Arg

Asn

Ser

Pro

Thr

110
Phe

Thr
Pro
95

Tyr

Tyr

Ala Met

Trp
Asp
Val
190
Gly
1le
Ile
Ser:
Asn
270
Asp
Ala

Ala

Ile

Glu Gln

T
365
Pro
Gly
Ala

Thr

Gln
445

Ser

Thr

Phe

Phe

Ser

430

Pro

Len
Ile
175
Val
Glu
Asp
Leu
Val
255
Tyr
Ala
Ala
Val
Th
335
Leu
Asni
Gly
Gly
Thr
415

Ala

Ala

Arg
80

Ser
Gin
Ala
Ala
Asp
160
Arg
Tyr
Tyr
Thr
Val
240
Ala
Ala
Gly
Gln
Arg
320
Ser
Tyr
Thr
Gln
1le
400
Tep

The

Pro
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Glu Ala Gly

450

Ala Asn Pro

465

210> 111

211> 1382

<2127 DNA

213> mBHREFRE (Corynascis thermophilis)

<400» 111
atgaagcteg

egeaccacte
gecageacea
gtecgaggetg
gecegacateg
gegetegagg
cgtgactgeg
aagaccgagt
eactectecg
cgeagagate
gecegacteg
cteceggetac
catgtacate
cgeecaggag
ctegaccaac
ttttttttte
gggaccaaga
acgagaagat
acgeccatcat
ggtgcaacgt
tegecgacge
cggecacgeg
ccggtacctg
aa

210> 112

211> 394
<212> PRT

213> BEHEEFHE (Corynascus thermophilus)

400> 112

Met Lvs Led Ala Gla Ser Ala Ald Val
1 3

1

Ser Trp Phe Gln. Ala Tyr Phe Val Gln Leu Leu Thr Asn

S

455

Ser Phe Leu
470

cgcaatctge
€cgaaaagee
acgtgtggaa
ccgecgacge
gtaccttect
acgtgecgtg
cggecaagge
acatcgacag
agacgtegte
gectegatee
ctecccaace
£gcgageece
galtgceggee
clegecaaey
gtggeteget
cegtggaatyg
geeeggtgag
ctacgtcaac
cgacaccgge
caacggtegee
cttegtgtgg
ctacgacgag

geaccaggaa

460

cgeogtggeg ttegecgeca cggeteteoge

ceégteaggeg
geagtacaag
cateteegac
ctggetegac
cgagaacate
ctcecaacgge
taagtaaace
gggagagaga
teoaaggecca
teggteaccaa
tégeetarge
acggtggetg
L lacaagge
ggaacteetyg
caggaagetg
ttogegaacg |
acetteggeg
cgeaacggeg
ggettegegte
gltcaagceeg
ttetgeggea

tacttcgaga

grgggtitgeg
ctgeacciea
tecacgeteg
accategaga
ctgggteteg
gagctcasgg
c¢ttigtggec
gagagagaga
checAdeace
categateag
cotteageag
geteggetsg
cgeaggeley
gtaagacact
acgttteott
acceggatge
cegagetocy
tgageggtet
tgegecegag
gegoegagtc
agecogacge

tgetegteaa

10

cgteggedgt
acaacttcta
ccgagaagac
acatcaaccg
teatctacga
teggegagat
gtteccceet
gagagactgn
gt togoce
cdggegtoec
cteaacctee
gacgacaace
coLLegeHag
ceattetete
tttttttete
tecagtggaat
gaatgeegge
cegteaggag
tgeagagace
cgacggeace
ctteaageee

gaacgecans

tgeececteg
gacactggac
ccgtgecgag
ccgeaaggtt
getggagece
coteceggge
cgacaggtac
ccaecteaec
cgeegetgect
togtedtega
agcagagesge
ceaacgtegt
tecaggeeegy
teeglgglal
cgeccetett
cactgeaaca
aagtgecaga
atgeectace
tggggeaact
gecgacgaet
agcgactegt
agecetgagg

cecteectet

Ala Phe Ald Ala The Ala Led

15

Ala Ala Pro Ser Arg Thr Thr Pro Glu Lys Pro Arvg Gln Ala Ala Gly

177

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380

1382
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Cys Ala
Tyr Lys
Ala Asp

65

Ala Asp
Arg Ten
Leu Val
Asn Gly

130

Tle Asp
145

Ala Leu

Asp Gln

Ala Tyr

Asp Ala
210

Gly Ala
225

Gln Val
Gln Gl
Cys Gln
Asn Ala

290

Val Thr
305

Ala Gly
Asp Ala
Asp Ser
Phe Lys

370
Met Let

385

<210>

Ser
35

Leu
Ala
lle
Glu
Ile
115
Glu
Lys
Val
Gln
Ala
195
Gly
Gln
Arg
Pro
Asn
275
Gly
GLly
Phe

Phe

Ser

355

Pro S

Val

113

Ala
His
Ile
Gly
Pro
100
Tyr
Leu
Ile
Ile
Ala
180
Leu
His
Glu
Gly
Gly
260
Glu
Met
Leu
Gly
Val

340

Ala

Lys

Val

Pre

Ser:

Thr

85

Asp

Lys

Ala

Glu

165

Cys

Gln

Gly

Leu

11e

245

Glu

Lys

Pra

Arg

Leu

325

Trp

Thr

Pro

Asn

Thr

Asn

Asp

70

Phe

Teu

Leu

Val

Ser

150

Pro

Gln

Gln

Gly

Ala

230

Ser

Phe

Tle

Tyr

GIn

310

Aty

Val

Arg

Glu

Ala
390

Leu

Asn
55

Ser

Leti

Glu
Pro
Gly
135
ITle
Asp
Gln
Lei
Trp
215
Asn
Thr
Ala
Tyr
His
295
Glu
Pro
Lys
Tyr
Ala

375

Asn

Asp
40
Phe

Thi:

Ser:
Ser
Asn
200

Leu

Val

Asn
Val
280
Ala
Trp
Ser
Pro
AsSp
360

Gly

Pro

25

Ala
Tyr
Leu
Let
Val
105
Arg
Ite
Lys
Leu
Ala
185
Leu
Gly
Tyr
Val
Asp
265
Ash
Ile
Gly
Ala
Gly
345
Glu

Thy

Ser

178

Ser.

Arg

Ala

Asp

Pro

Asp

Asp

Ala

Pro

170

Ser

Pro

Trp

Lys

Ala

250

Pro

Thr

Ile

Asp
230
Gly
Phe

Tep

Leu

Thr
Ala
Glu
5

Thi
Cys
Cyis
Arg
His
156
Asn
Gly
Asn
Asp
Ala
235
Gly
Asp
Phe
Asp
Trp
315
Thie
Glu

Cys

His

Asn
Gl
60

Lys
Lle
Gl
Ala
Tyr
140
Pro
Leu
Tyr
Val
Asp
22

Ala
Trp
Ala

Gly

Ser:
Gly

Gln
380

Val
45

Val
Ala
Gla
Asn
Ala
125
Lys
Asgn
Val
Arg
Val
205
Asn
Gly
Agn
Gln
Ala
285
Gly
Agn
Asp
Asp
Lys

365

Glu

30

Trp
Glu
Arg
Asn
Tle
110
Lys
Thr
Thr
The
Glu
196
Met
Leu

Ser

Ser

Trp

270
Gly
Arvg
Val
Asp
Gly
350

Pro

Tyt

Lys
Ala
Lys
lle
95

Leu
Ala
Glu
Ala
Asn
175
Gly
Tyt
Arg
Pro
Trp
255

Asn

Leu

Phie
335
Thr

Asp

Phe

Gln
Ala
Val
80

Asn
Gly
Ser
Tyr
Phe
160
Ile
Val
Ile
Pro
Ser
240
Asp
Lys
Arg
GLly
Gly
320
Ala
Ser

Ala

Glu
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211> 1662
212> DNA
213> Wk

Baa

<400> 113

atggecaaga
gtcgaggage
ccecagaactg
caatgeggeg
glacagaacyg
acetegeagg
tegacttect
ccettetegg
gegattecea
agettecagt
aagateeggg
gaatgtcaac
gattacattyg
teeccgaccg
gegeggecaa
acatecggac
acgttgecaa
agcaactcaa
gttggecege
glageecegyge
tetectegge
dggectteag
gecgeaaegg
acgactadca
ggetttggcyg
dtcaageccy
cactgeggee
tacttcgage
210> 114

211> 469
212> PRT

213> BBHEEFRE (Corynascis thermophilus)

<400> 114

Met Ala Lys Lys Leu Phe Ile Asn Ala
1 5

FEFE R (Corynascus thermophilus)

agetotteat

gecagaactg

cetggtecaa
glaacggety
aglggtacte
geatccceag
ggagcageat
gecgteegget
geetgacegg
ggctegaceg
ctgecaacga
gegaactegt
cctaaccegg
Tgactgtgee
ctacagggge
catectggte
atgeagedac
cctgececeat
caacgtocaa
tgeegleege
cceglegtace
ceegetootg
caagcaacct
attetacagg
teegecegac
geggegagte
tgagegatge

agctegctcat

caacgeegeg
cgecggtett
gaaggggaca
geagggeeeg
Leaglglily
caccacegte
coeeggeggt
ctgggceaac
tagtetgegtc
cagcgttace
ggeeggtgce
catatecace
gaatccaaaa
geggecgegt
tacategaca
ategageocg
goccgetega
gtegecatgt
ecggeegeeg
ggeellgeea
acgtcgeega
aacgrggecg
accggtatgt
ceaactggag
ggccaacaca
ggacggeacg
cctgadgect

caacgecaac

ottgoggecg
tggthagaga
ctgacegteg
acatgetgeg
wbeggeggly
teeteeacet
gogactctega
gactattacc
gecaaggett
gtegacacco
aaccetectt
tteetetate
adtaaacage
coaatggegd
ggateegded
Agtegatgge
cgtaccatga
atctegacge
aoctgtttee
caanbgtige

accecaacta

toacacaatg
tegogcgact
ggCeacgage
agegacaces
gececkgagg

cogeegtttt

10

tegtegetegn

ganagootog

aaattgacga
tegeggecte
celedtegle
¢eactaccee
cggegagtta
ggteegagat
cegecgtege
tgatggtcea
atgctggtga
gegtgacagg
cecaacttgte
gtggtegatt
gétecteate
caacarggrg
gttgaccegte
cggeeacgee
cggeotctae
vaae bacdae,
cgacgagaag
acgetteate
tttetetete
ggtgecdacgt
tggtegatge
gegecgeteg
ceggteagte

ag

tgetecoght
cgetgageat
acctagggge
gacctgegte
glegtegaee
cecgeeaate
cgecggtaac

¢cacaacate

cgaagteceg

cactetgtea
gteaacgacg
gaactetget
gtetacgace

geghaegscs

caattctegg

adadacctga
tacgecectea
ggetggeteg
aaagacgegg
geelggagee
cactacatcg
gtigacaccg
fecacgeacaa
gagggdcace
ctteégtetgg
ctacgactae

gttecaggee

Ala Leu Ala Ala Val Val Leu

15

Ala Ala Pro Val Val Glu Glu Arg Gln Asn €ys Ala Gly Leu Trp Gly

179

60

180

300
360
420
480
540

600
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Gln
Ser
Gly
65

Thr
Ser
Pro
Val
Ala
145
Val
Ala
Tyr
Trp
Arg
225
Val
Ala
Ala
Gly
Asp
305
Arg
Ser
Tyr
Arg
Leu

385

Arg

Cys

Thr

Ala

Val

Ser

Phe

His

130

Ser

Thr

Asp
Ser
210
Ile
Ile
Lys
Leu
His
290
Leu
Gly
AMa
Ile
Phe
370

Glu

Pro

Gly

35

Cys

Ser

Ser

1le

Ser

115

Asn

Ala

Val

Glu

Lew

195

Arg

Glu

Cys

Lvs
97

iy

Ala

Phe

Leu

Pro

Thr

20

Gly
Val
Ser
Ser
Pro
100

Gly

1le

Ala
180
Pro
Ala
Gln
Pro
Ser
260
Gln
Gly
Ala
Ala
Ser
340
Ala
Val

Gly

Ala

Asn

Ala

Ser

Thi

85

Gly

Val

Ala

Ala

Thy

165

Gly

Asp

Asn

Leu

Asp

245

Asn

Leu

Trp

Gly

Thr

325

Tyr

Phe

Asp

Asp

Asn

405

Gly
Gln
Set:
70

Ser
Gly
Arg
lle
Glu
150
Leu
Ala
Arg
Gly
Leu
230
Ser
A1‘ﬁl
Asni
Leu
Leu
310
Asn
Thr
Ser
Thit:
Trp

390
Th

Trp
Asn
55

Ser
Thr
Ala
Leu
Pro
135
Yal
Met
Agn
Asp
Gly
215
Tle
Met
Arg
Leu
Gly
295
Tyt
Yal
Ser
Pro
Gly
375
Cys

Gly

Gln
10

Glu
The
Thy
Thr
Trp
120

Ser

Pro §

Val

Pro

Cys

20

Ala

Gln

Ala

Ser

Pro
280

Tiep

Ala

Pro

Leu

260

Aryg

Asti

His

{5
4y}

Gly
Trp
Tht
Pro
Ser
105

Ala

Lew

Asp
Pro
185
Ala

Ala

Phe

Asp
Asn
Asn
345
Leu
Asti

Val

Glu

180

Pro
Tyt
Set:
Pri
90

Thr
Asn
Thr
Phe
Thi
170
Ty
Ala
Asn
Ser
Met
250
Tyt
Val
Ala
Ala
Tyr
330
Pro
Asn
Gly

Arg

Leu
410

Thr
Ser
GIn
75

Pro
Ala
Asp
Gly
Gln
155
Let
Ala
Ala
Tyr
Asp
235
Val
His
Ala
Asn
Gly
315
Asn
Asn
Ala
Lys
Asp

395

Val

Cys
Gl
60

GLy
Lle
Ser
Tyt
Ser
140
Trp
Ser
Ala
Ala
Arg
220
Ile
Thr
Glu
Met
Val
300
Ser
Ala
Ter
Ala
Gln
380

Thr

Asp

Cys
45

Cys

Ile

Ser
Tyt
Tyr
125
Len
Leu
Lys
Gln
Ser
205

Gly

Arg

Ty
285
Gln
Pro
Trp
Asp
Gly
365
Pt

Gly

Ala

30
Val

Leu

Pro

Thr

Ala

110

Arg

Val

Asp

1le

Leu

190

Asn

Tyr

Thr

Leu A

Tht Vi

270

Lieu
Pro
Ala
Ser
Glu
350
Phe
Thit:

Phe

Phe

Ala
Pro
Seir
Ser
95

Gly
Ser
Ala
Arg
Arg
175
Val
Gly

1le

Ala

Leu
335
Lys
Pro
Gly

Gly

Val
4185

Gly
Gly
Thi
80

Trp
Asn
Glu
Lys
Asn
160
Ala
Val
Glu
Asp
Leu
240
Val
Tyr

Ala

Ala

i Val

320

Ser

His

Ala

Gln

Val

400

Tep
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Ile Lys Pro Gly Gly Glu Ser Asp Gly Thr Ser Asp Thr Ser Ala Ala

420 425 430
Arg Tyr Asp Tyr His Cys Gly Leu Ser Asp Ala Leu Lys Pro Ala Pro
435 440 445
Glu Ala Gly Gln Trp Phe Gln Ala Tyr Phe Glu Gln Leu Leu Tle. Asn
450 455 460
Ala Asn Pro Pro Phe
465
210> 115
<211 1898

<212> DNA
213> FHEIRAE (Talaronyces Leycettanus)

400> 115
atgegetete tectgectet tgccectace ctgotegege ctgtigtica

accatgtgeg glcaatgtaa gttettitea ctgettacea tgtataatet
geatcatate tgactcacgt tttaggeget ggtcaggget ggaceggace
gtagecaggeg cgacatgeag cacacagaac ccttgtaagt cgggecttca
aacdtcacca cctegatgga gtaggagttg accrgatett taccettagy
tgeaceceag cacctacege geegaegaes ttegcaancan caactacgac
tegtecacga ceacgagete gaagtegtéc acgaccacag gtggaagtgg
acgacctcaa cgteageecac catcaccgeg gitecatete glaacceata
cagctctatyg tgaaccaggsa atactegtec gaggtgtacyg cgtotgetat
accggeacte tggtegegaa ggeaageged geggeagage tgecatettt
taagtttttt tgaccttgaa tgaacgecct gtoctetace agtggecgea

gagatgccaa tgaacaggga cactgectce aaggtgccae tgatgggeas

gatateocagg cgaagaacge tgetggegee aaccceceat atgeecggtea

tacgacttge cggategtga ttgegetgea ttggecagea atggagagta
aacaatggtg ttgecaacta gaaggettac atcgacteea teogegeget
tactegaacg tcecatgteat cottgtgate ggtgagetatr tgcagtetcg
titgactaga teaatgtege Taatggtace Tategeacag agoocgacag
cttgteacca acctgaatgt toagaagtgt getaatgdte agagtgctia
atcaactatg cectcactca gttgaacete aagaacgttyg ctatgtiacat
gegtgadcet tocctagtca goccanaata dctgaaatan agagacgegag
gteatpcage teatgetgega tggetegect gegcecgeeaa tottageceg
totttgette cgtataccag aatgcaaget ceccageotge cgtiegegee
acgtgpccaa ctataatgec tggtcgateg cecacttgeer atettacace
ccaactgega cgagcagaas tacateadacg ctetggetee attgetteag
ggtecateagt tcactttatc accgataceg gtaagtetge ctgteectgee
Leaagagegt. Lgecaatecla decalgilgy tatetloedg gdegladcgg

accaageaga atgeetggeg tgactggtge aacgttateg gadccggett

181

gegeteagean
ttgatatcaa
taccatctgt
tecaaaacttce
gtatgegeag
gagctogaaa
cggtigaact
ctecggatae
teetteectt
cetgtggetg
ggagctaatt
ttactigecag
attegtggtt
ctecattget
tettgtteaa
ctttaaagca
cttggccdac
cctggagtge
ceatgetegt
tgtactgatt
gecgcteaac
ctggecaacea
caaggegace
caacagggat
aaccatgegt
tgletagect

cggtgteegt

1080
1146
1200
1260
1320
1380
1440
1500
1560
1620
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cecaccacca. acactggega

gagagtgatg

gatgctette

gtactteceaa

agcctgetee

ctecacttcg

tgaggetggt

agatcgagaa tectgaaagg gttaacctge

ttgagcaact

210> 116
<211 464
212> PRT

<213>

400> 116

Met Arg Ser Leu
I

Gln
Gly
Trp
Thr
65

Ser
Ser
Gl
Ile
Glu
145
Met
Asn
Asp
Gly
Val
225
Leu

Gln

Leu

Ala Gln

Pro Thr
a5

Tyr Ala
50

Thr Thr
Ser Thr
Ala Thr
Leu Tyr

115

Pro Ser
130

Val Pro
Gly Thr

Pro Pro

Cys Ala
195

Val Ala

210

Gln Tyr

Ala Asn

Ser Ala

Lys Asn
275

Gln
20

Tle
Gln
The
Thr
Tle
100
Val
Leu
Ser
Tyr
Tyt

180

Ala

Ser
Leu
Tyt

260
Val

ccttaccaac

gecaaceect

cetegetacg acgecgactg cgattacagt
acctggttcg aggtaagett ctgoatactg

taatgetteg gtgtttgata taggcttact

ctttetaa

Leu Ala Leu Ala Pro

5

Thr

Cys

Cy's

Th

Thr

85

Tht

Asni

Thi

Phe

Leu

165

Ala

Leu

i Tyr

Asn

Val
245

Leu

Met
Val
Thr
Ser

70

Gly

Gln
Gly
Leu
150
Gln
Gly
Ala
Lys
Val
230

Thy

Glu

Trp

Ala

Ser

Gly

. Ala

Glu
Tht
135
Trp
Asp
Gln
Ser
Ala
215
His

Asn

Cys

Ala Met Tyr

Gly
Gly
40

Ala
Lys
Ser
Pro
Tyt
120
Letu
Leu
Ile
Phe
Asn
200
Tyr
Val
Leu

Ile

Ile
280

Gln
25

Ala

Pro

Gly

Ser
105

Ser

Yal

Asp
Gla
Val
185
Gly
Ile
Ile
Asn
Asn

265

Asp

Thi
10

Thr:
Ser
Gly
90

Gly
Ser
Ala
The:
Ala
170
Val
Glu
Asp
Leu
Val
250

Tyr

Ala

182

Leu
Gly
Cys
Ala
Thr
75

Gly
Asn
Glu
Lys
Ala
155
Lys
Tyr
Ty
Ser
Val
235
Gln

Ala

Gly

FEHR P IR B (Talaronyces leycettanus)

Leu
Glv
Ser:
Pro
60

Th
Thr
Pro
Val
Ala
140

Ser

Asp
Ser

Ile
29

it

Ile
Lys
Leu

Hisg

Ala

Gln

The

45

Thr

The

Thr

Tyr

Ty

125

Ser

Lys

Ala

Leu

Ile

205

Arg

Glu

Cys

Th

Ala
285

Thy
Ser
Thy
Ser
110

Ala

Ala

Val
Ala
Pro
190
Ala
Ala
Pro
Ala
Gln

270
Gly

Val
15

Trp
Asn
Leu
Ser:
Ser
95

Gly
Ser
Ala
Pro
Gly
175
Asp
Asn
Leu
Asp
Asn
255

Leu

Tep

tocattggag gatgetttcg totgggteaa gectggtaggt

Val

Tht

Pro

Gln

Lys

80

Thr

Tyv:

Ala

Ala

Leu

160

Ala

Arg

Asn

Leu

Ser

240

Ala

Asn

Leu

1680
1740
1800
1860
1898
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Gly
Tyr
305
Val
Gln

Pro

Thr

Trp
290
Gln
Ala
Gly

Leu

Gly
370

Tep €ys

385

Thr Gly

Glu

Ser

Cys Gly

Phe

Glu
450

Pro
Asn
Asn
Asp
Leu
355
Arp
Asn
Asp
Asp
Tyr
435

Ala

Ala

Ala

Tyr

Pro

340

Gln

Asn

Val

Pro

Gly

420

Ser

Tyr

Asn

Ser

Asn

325

Agn

Gln

Gly

Ile

Leu
405

Thr S

Asp

Phe

Leu
Ser
310
Ala
Cys
Gln
Val
Gly

390
Glu

Ala

Glu

Ser
295
Pro
Trp
Asp
Gly
Gln
375
The
Asp
Asn

Leu

Gln
455

Pro Ala Ala Gln

Ala
Set
Glu
Trp
360
Pro
Gly
Ala
Ser
Gln

440

Leu

Ala Val
Tle Ala
330

Gl Lys
345

Setr Ser
The Lys
Phe Gly
Phe Val

410

Thr Ser
425

Pro Ala

Letw Thr

183

Arg
315
Thr
Tyt
Val
Gln
Val
395
Trp
Pro

Pro

Asn

Leu
300
Gly
Cys
Ile
His
Asn
380
Arg
Val
Arg

GlLu

Ala
460

Phe

Leu

Pro

Asn

Phe

365

Ala

Pro

Lys

Tyr

Ala

445

Asn

Ala

Ala

Ser

Ala

350

Ile

Trp

Thr

Pro

Asp

430

Gly

Pro

Ser
Thr
Tyt
335
Leu
Thr
Gly
Thr
Gly
415
Ala

The

Ser

Val

Asn

320

Thr

Ala

Asp

Asp

Asn

400

Gly

His

Trp

Phe
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M R N I L AL ¥ P A A F L L 6 A A E A Q
atgcgaaatattcttgctcttgtgccagecagegttocctocctcggtgcagetgaagegeag
Q S VvV W G Q
caatccgtctggggaﬁaatgtgagagctcagctcgtgtctaaagaatttgaattgtactg
G P T S CAAGS T
acggtggt?aggtggtggtagtgggtaﬁactgganﬂgaacagctgtgccgcaggatcgac

gtgcagcacgcaaaatgottgtacgtctgtgtictgcacctygatgagtgagatgtccact
Y Y A Q CVM P ATATPPT T LT

gaccgctgcatagactacgcacaatgegttectgcaacggecacacccaccacgttgacg
T ¥ T 1T & P § 6 6T 66 P T ST & ST P T
acgacgacgacgtcgccatcgggtggcactggtccaacaagcacctcgtccacgccgact
G T T P A A S G N P F E G Y
ggaacgacgtcgacgccaaccatcaccgcgtctgcttccggcaatccattcgagggctac
g L Y N P Y ¥ 5 S ENVM Y T L ATI P S L
cagctctatgccaatccgtactattegtotgaagtgtacactttggecattecgtegety
T 6T L A A K A T E WV A KV PS5 F ¥V w L
accggeacgettgctgcaaaggegaccgaggtyggecaaggtgecgtetttegtetggety
D Q

taaaagatgactcttttectegttetttttattttttactaattttccacagegaccaag

A A K VYV P T V 6 E Y L A b I R S G N A A

cagccaaggtgectaccgtgggegagtatetggecgacatccggtcccaaaacgoegecy

G A N P P I A G I F VYV ¥ ¥ DL P DR D C

gcgmﬁaazictccaattgcgggtatcttcgtcgtttacgacctgcctgatcgtgactgﬁg
A 5

ctgcagcagccagcaatggagaattctccattgccgacaatggagtcgccttgtacaagc
Q N T E W VT s H L
agtacatcgacaacattaccgagtggctggtgacgtattcggatgtccacaccatcctga

tcattggtacgtcggctctcgctggttacaagatcatgtactgagacgagactctagaac
P DS L AN L T N LN V C N A E
ccgacagcctggccaacttggtcaccaacctgaacgtcgagaaatgcgcgaacgcagaga
S A Y L E C I NY A I TK N N
gcgcgtatttggagtgcatcaactatgcgataacgaagctcaacctgcccaatgtggcca

tgtatcttgacgcgggtgagtccacctccattgtcgaactaccacctggattcaaactaa
A G W L G W S A NL QP A
tattgtattccacaggacacgccggatggttaggatggtcggcaaacctccagcccgcag
A N L F A Vv § VvV G L
ccaacctcttcgcttccgtgtacaagaaﬁgcatcatcgcnggcttcmgtgcgcggtctgg
AT N V A N A W Q
ccaccaacgtcgctaactacaacgcctggacagtcagtacgtgcccgtcgtacacgcagg
G D S NCDEZEDUYV
gcgactccaactgcgatgaagaggactatgtgaatgccctgggaccactggtcgcggcgc
Q 6 FNAHFITOBT
agggctrtaacgcgeactttatcaccgacacatgtaagtaccaccgtcaacactaactcc

aaacccaagccggaagccacatctttatctatggatatacatctaattgctgagctgttt
§ R N G g P T G G G QW 6 D
cagcccgcaacggtgtccaacccacccagcaacaacaatggggtgactggtgcaacgtga
I 6 T 6 F G VR PT THNT D
tcggcaczggctttggcgtgcgtccgactaccaacacgggcaactctctcgaggacgcct
F S D G T &N T T 5
tcgtﬁtgggtcaagcctggtggtgagagcgacggcacgtccaacacgacctcgcctcgtt
Q A P E A G T W
acgactactagtgcgggctcagcgatgcgctgcagccggcaccggaggcggggacttggt
F Q
tccaggtatgtagecagettgetttcagggetgatgggataattgagetaatcatttgtga
A Y F E O L L E N A NP S ¥F =

ataggcctacttcgagoaactccicgagaacgocaatcogtcatictag

K1

184
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