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L BA ) SRS 1 1 23 B 2 ik, Hok B R A rp i — el 2 .

(a) WEAEERITIINZ K, Prid 2 51741 5 SEQ 1D NO: 10 B¢ SEQ ID NO:4 [ #4
Z KA &> 80% [Al—P, 5 SEQ 1D NO:6 [ £ ik Hf 2 /b 85% [A]—*HE, 8k 5 SEQ 1D
NO: 8 [ 2 KB A 220 75% [F]—PE 5

(b) HZ T BRHFILI 2K, Prid 2 % B RAE 2 /D m™ B4 T 5 LU 442 « (1) SEQ
ID NO:9. SEQ ID NO:3. SEQ ID NO:5.8% SEQ ID NO:7 (3 Z ikl )Fa, (ii) & T
SEQ 1D NO:9 5k SEQ ID NO:3 [FJ i #h2 ik 4atid )7 414 (1) cDNA J¥41), AL & SEQ 1D NO:5 X,
SEQ ID NO:7 [f13hZ Ik gmbs 52 [l L BRI ZH DNA 541, B8 (111) (1) 8% (i) MK B A ;

(c) HZ RIS 2 IR, Prik Z 7 1% 5 SEQ 1D N0:9BY SEQ ID NO: 3 [ £ Ik
il e 51 HAG 2/ 80% [F]—ME, 5 SEQ D NO:5 [l 302 Bk gn i v 41 LA 22 /b 85% [d]— 1k,
BU# 5 SEQ ID NO:7 [ 2 kgt r 41 HAT 227 76% [R]— 1t

(d) B ph, AL S HCR L BRICFD / Bi A — LA 2SR K SEQ 1D NO:10. SEQ 1D
NO:4,SEQ ID NO:6 5§ SEQ ID NO:8 [ Z Ik

2. BURIEER 1 2 K, i 2 Ik B T JSoks b i 35 19 2 B P IR g i < 8L 5 76 K kT i
NRRL B-30900N " f¥] 5tz pPBCe 15C, A3 75 K It i NRRL B-30902 A7 (1] Fi ki pCIC161, 7
76 KT B NRRL B—-30903 H ) JFt ki pCIC453, 8538 40,8 78 X AT 1 NRRL B—-30904 7 (1] Bk
pCICA86.,

3. BURIZEESK 1 8K 2 B2 K, Horh Bk sl 2 K2 SEQ 1D NO: 10 [ 2 R/ 25 & 421,
SEQ ID NO:4 fJZ3EEE 17 & 389, SEQ ID NO:6 [IZ FEME 16 &8 397, B SEQ ID NO:8 [z
% 22 % 429,

4. B Z R, HAL S g BCR) LK 1-3 T T 2 K2 R P41 o

5. MAERM R, HAL ERCR K 4 2 HR, ik 2 H RS — A 80U R F )
AR E RS, PR RS e S 2 IKFE R g L e A

6. HZHRLB, HALEBOREE R 5 BRI R A .

7. EATE EA M, AL AUR K b (AR A AR

8. H 7= AEMARNE R 1-3 AL —I 2 IR 77 vk, HoAds () EA R TR 2 =4
(R4 AF T 85 7R A B L TR A T AR 1R A 2 4 B, P A B A AR A 5 G B Pk 22 IR % T IR 7
A sF (b) IR 2 ik

9. PEAR AL S A e B R 7, AR A GRS A 4 2 Y0, ik A&
WAL S R BRI EE SR 1-3 AT — T B o ) 7 SR 0 e PR ) 2 IR

10. =PRI 7, HALES « () HASWREL ST 42V, TR A5 as A%
EBCHE K 1-3 F A — I HAA U R R B ES TE I 2 0K, (b) H— el 2 F A B ik A=
VIREES R (a) KBS T4 =0 8 (o) AR [ TR i o
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BEARVIAREEEEZ KMEDIZE KL % EER

[0001] AHE S 2007 4 3 H 9 HAZAZH g5 200780018204, 6 K BHAZFR A “ A W)
ZERHBERE PER 2 IR 51% 22 TR 2 A% 1R 1R BB R Hg (1) 70 R HE

[0002] WP HR

[0003]  AXHIEAL EUHEHL AT B PR . AU G g RS

[0004] 5 K A=A R AR

[0005] A% FR AL S R AR iR DR GER T30 K, BT R O 28 A B A R i & A 7E AL X

F 3% 0> (Northern Regional Research Center) (NRRL) 47, 3745 € T & % 5 NRRL

B-30900N.NRRL B-30902.NRRL B-30903 FINRRL B-30904, TRk 2k rm il b 2 | F IR A A

Lo

[oo06] K EHTS &=

AR

[0007] AR A B9 Je AT PN U0 i SRR RIS 1 1) 20 B 1) 22 IR & ) B ik 22 IR YD 70 |8 11 2 1%
HIR . ARIEW FAL T b 2 M IR R IR S A LA, DU 7= AR g
HIBT IR 2 BRI T332 o

B
[oo08] 4R I M AT B -1, 4- BILMERNE Y. VF2MED ™ EKR
B TERLIR A FERH (6 o X UG ARG A D) H1SRAE B AT 4E K s A B — AR . D)
FRERGERETLA BN AT YER SV, ¥ HATIT (opening it) LASZBI4T4E— ﬁ%mﬁ@ﬁﬁlﬁ
EE (attack) o £FYE KE /K fifE it 2k iy AN £T 4 32 38 -5 W) R SR I AT 4 — BB I 7 1 4T 4E—
BN T A2 1, 4-D— R ZEBRET 4 —BK NG (B. C. 3. 2. 1.91) 351, ,ﬁ\%%ﬁé’&? £T 4Ny
B (cellotetriose) UM EA B -1, 4- ERHIM ARG 1, 4- B D B HBERIK
fidk s INBE BRI iR P R o R TRLET A — R o AT 4 BB KR 1T &2 1, 4-D— HERE MR AT 4t — B K A%
(E.C.3.2. 1.91) W&, HARAL AT YR 2= AT 4R DUBE BT & B -1, 4— T8 1) ] 2650 00 1) 3%
W 1, 4B -D- BEE IR A, RIS R i B AT 4 . AR R OK B
(1) B -1, 4- B A0 SRR, B — MTRE TR A 4 K R R A R
[0000] K ET4ER ARl (cellulosic feedstock) #Ab 4 LBEHA LN K& Rk
DR AT F , 8 S AR B AR ) & B N SRR TS s M . ARM AR R BAAE
PRI T [ R SR A A R 2 FH T SR A 1 skl IR BB B R AT YR R AT 4E R AR
IR — B LT YE AL R R, 8 25 S b s BE R R S B
[0010]  Roy %%, 1990, Journal of General Microbiologyl136:1967-1972 AJF T K EKE
2275 (Myceliophthora thermophila)ATCCA8104 FJMA~ P )% 28 0 Bt i) 264k R i
Chernoglazov 2% , 1988, Biokhimiya53:475-482 7 Ff T 2K H Mg E% 22 57 (1) P 1) A1 58 bl it
B B aiA FE M 5 . Klyosov 2%, 1988, Biotechnology Lettersl0:351-354 A JF
Tk B R 22 5 R E E W ) A B B . Guzhova F Loginova, 1987, Prikladnaya
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Biokhimiya I Mikrobiologiya23:820-825 /A JF T 3k [ W& 48 42 7% [ 4T 4k 25 /3 A I
Rabinovich %% |, 1986, Bioorganicheskaya Khimiyal2:1549-1560 2y JF T 3k B R R 22 55
(R P9 ) 7 SR B ) 4l AL AT R iE . Svistova 2%, 1986, Mikrobiologiya55:49-54 A FF T FEH
S 40 TR TR A YE AW R 12 . Bhat il Maheshwari, 1987, Applied and Environmental
Microbiology53:2175-2182 A JF T MR 22 B I MM e 2 R AP 443 K3 P Klyosov
%% 1987, Prikladnaya Biokhimiya I Mikrobiologiya23:44-50 2JF T 3K [ Mg R 2 7 (1)
PFaE W) B2 BERG . Jorgensen 25, 2003, Enzyme and Microbial Technology32:851-861
Fl Thygesen 2§, 2003, Enzyme and Microbial Technology32:606—615 A Tk HEHTEH
7% (Penicillium brasilianum) IBT20888 F{J£T 4k 2% P4 fift it .

[0011]  AA5UIsl A ) (1) 2 5 0 ST 1 LA ot e B 16 R ) T B B R 91 QS ) K i T
R U AR E PE XA U ER IR B 9k 2D 5 R S K A 4T 4 32 2 A K AR 400 o) HE 41 4 25 K
SN AR IBE T . AP YE R BT ZREYE (side activity) BIPUI R BERGRE
MR A fn T O R R I S A Y R AR R 1) S K A AR

[0012] AR HHIRT B 2 PR Ak 5ok () B A P U0 i 28 B 0k 16 2 IR G i 1% 22 IR I 2 7%
T o

ZIEAAE

[0013] A BH¥D K HLAT P9 U)o SR 0 s ek 1 20 B I 22 K BT iR 2 Ie B S A i —F e
2R

[0014]  (a) W& AR THINZ K, PR EEMR 7415 SEQ 1D NO:4 5 SEQ 1D NO:10 [
B LA B 2 80% [Rl—1, 55 SEQ 1D NO:6 [# 3% ik B 2 /b 85% [F]—M, 8k 5 SEQ
ID NO:8 By R Ik BAT 22/ 75% [Fl—1H

[0015]  (b) HHZ RIS Z K, Ik 2% IR 2 /D m ™ B4 T 5L 448 - (1)
SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO:7 8k SEQ ID NO:9 (K% Ikgmidf e, (ii) 4
T SEQ ID NO:3 B SEQ ID NO:9 2 Ik gmbd 751 Fh 1#) cDNA J3+41), B 7 SEQ 1D NO:5
o SEQ 1D NO:7 AL KGR iE 741 (I FE R ZH DNA 2 41), 5 (i1d) (i) 8k (i1) A K E AR
B

[0016]  (c) HHZ X IRIMLI Z K, BTk 2% 72 5 SEQ 1D NO:3 B SEQ ID NO: 9 [
% JIkembd 3 B 4570 80% [F]—1E, 15 SEQ 1D NO:5 )32 ik gm i e 51) HA %2 /b 85% [A]
—, 85 SEQ ID NO:7 [ 2 Ikt e o) HAT 22/ 75% [A]— 1t

[0017]  (d) 22k, HAS & AR SR A/ Blddi A — AN BULD 2R R SEQ 1D NO:4.SEQ 1D
NO:6.SEQ ID NO:8 5% SEQ ID NO:10 [ ik,

[0018] Ak BHIAIL K gmbd HAT Iy 1] SR BEREVE MR 2 IR 2y B 2 IR, ik 2 4% 17
MRk A AP —FPEk o

[0019]  (a) ZmbaAtu & E MR T I 2 KN 2 IR, ik & R4 5 SEQ 1D NO:4 Bk
SEQ ID NO:10 Hypi#h 2 JIKHA 22/ 80% [Rl—1, 55 SEQ 1D NO:6 [ % Ik B 2 /b 85%
[F]—*¥E, 85 SEQ ID NO:8 b2 Ik HA 4270 75% [F]—HE ;

[0020] (b) ZHER, HAERDEM™ELMT ST 44 (1) SEQ ID NO:3. SEQ ID
NO:5.SEQ ID NO:7 m SEQ ID NO:9 [y ik&ihd 741, (ii) £% T SEQ ID NO:3 m SEQ
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ID NO:9 B R Z IR G A5 741 ¥ cDNA J¥41), 887 SEQ ID NO:5 8 SEQ ID NO:7 [
Z Kt A 2R R4 DNA 741, 81 (1id) (1) 8k (1) IR

[0021]  (c) ZHAFIR, 5 SEQ 1D NO:3 8k SEQ 1D NO:9 [ 2 ikgmtis v 41 A 2 /0
80% [A]—1%, 5 SEQ ID NO:5 [ ik 2 Tk g 741 LA 42 /1> 85% [W]—*E, 85 SEQ ID NO:7
1) 2 IR St e 1) AT A2/ 76% [R]— 1 0

[0022]  (d) 4mhEARRIG 2 AZAFIR, T AR M B AR B AR AT/ 8l A — s LA 2 S IR
] SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 8¢ SEQ ID NO:10 [ 3hZ£ Ik .

[0023]  ZEARIEIK 71, BTk B2 ik /S SEQ 1D NO:4 fU% 6/ 17 & 389, {5 — Mk
[R5 T BT 2 Ik SEQ 1D NO:6 [ZZEIR 16 & 397, 1E5 — ML 771, Brid ik
L L SEQ 1D NO:8 (IR FERR 22 & 429, 765 —AMEIERI 7T, Tk 2 ik /& SEQ 1D
NO: 10 FZ IR 25 & 4210 765 — ML R J7 T, JTd Bt 2 Tk g5 7 41 2& SEQ 1D NO:3 [y
TR 67 & 1185, 57— ML /7 T, Frid i Z IKgmts /751 /2 SEQ 1D NO:5 %R
84 %2 1229, 15— MRIEM 7T, Pk BUAZ IKgm5 /7412 SEQ 1D NO:7 FIRATFIR 77 &
13000 7E57—MEIERI 77 T, Bk s 2 Ik gm b 741 2 SEQ 1D NO:9 W% g 73 & 1468,
[0024] AR BHIEHS J AL & T IR 2 B 1 IR B A% IR A4 2 Ak . T 20 0 IR 80 AR R0 T 20 1 = 4
7= A B P ) SRR e M I 2 IR T

[0025] AN BHIE W0 K F0 60 T ik 22 TR AE 48 i v 0k 1 U vk, LR R O 4E i i XUE
RNA (dsRNA) 43 5575 40 o b 28 15 X% RNA (dsRNA) 437, i dsRNA A4 Ak B (0 £ 1% 1 i
(R JEH) o A5 B I35 K 3K Pl U5 11 12 RNA (dsRNA) 43, P AR dsRNA J& siRNA B{

miRNA 7T

[0026]  AK IR e A T 4k 22 B AR RN 25 Fh 4 5 i) 2 A0 b A FH LA Py D0 2 2R P i v
(EXINESNINpIRr

[0027] Ak WM KA 0 BN 2 A IR I AR » I ik 220 1% H IR G B I A 1) HAT A D)
SRBHBRS TE 2 IR

[0028]  AJ BHIRI K T 7= AR IR AT IR LA P U0 SR s Tk 1) 2 IR O 923, HEALHE - (a)
6 T 2 KA T 7R 8 2 IR N 5E A Y sl 4 e, ik 2 4% 17 1
i A 1) B N U SR BRI 2 1K A (b) (RIS il 22 1K

[0020] AUk BHdE— 2090 S A5 b i 10 oL ) 28 DR (R A IR AR S 1, L bl P 22 AT mT 4
MR T bS5 S IRE S — R YIS ATk (propeptide) K5 1 IRIT4, Bt
RES KA SEQ ID NO:4 [ a8 1 & 16,SEQ 1D NO:6 2 3Ll 1 & 15,SEQ ID NO:8
2R 1 22 21, 8 SEQ 1D NO: 10 B2 /R 1 %2 16 81 SEQ ID NO:4 JZ KR 1 & 16,
SEQ ID NO:6 HJZFEM 1 £ 15, SEQ ID NO:8 Mz LM 1 F= 21, 8% SEQ ID NO: 10 HZFEMR
1 % 16 Ak, BT ATk S SEQ 1D NO: 10 2 LR 17 2 24 sl il SEQ 1D NO: 10 &2
Mg 17 &2 24 A, Horp il FE R0 T30 — R R RRIT 41 2 SM IR I o

[0030]  HL.{AHL, A& &L TR

[0031] 1. HA AU SR MBS TR ) 70 B B 2 K, Hoak B N b i — ek 2

[0032]  (a) ELE IR FINN 2K, Fridzd 5415 SEQ 1D NO:4 8 SEQ ID NO: 10 [¥]
M IR EA 50 80% [F]—Pk, 55 SEQ 1D NO:6 [k £ Ik BHA 5 2 85% [Al—1E, 805 SEQ
ID NO:8 [y Z KB A 222 75% [A]—PE 5
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[0033]  (b) HHZ M E BRI Z IR, Frid 2 H A2 D EM™ B4 T S UR 42 - (1)
SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO:7 8¢ SEQ ID NO:9 (KA Ikgmid e, (ii) fd
T+ SEQ ID NO:3 5 SEQ ID NO:9 8% Ik gwb5 751 1 1#) cDNA [ 41), 8407 SEQ ID NO:5
8% SEQ 1D NO:7 [ AL IRgm s 741 (5 RIZH DNA 2 41), 5] (Pid) (i) 8% (i) K E AR
B
[0034]  (c) HHZ M FFIRIMALIN 2K, Tk Z 1% 72 5 SEQ 1D NO:3 B SEQ ID NO: 9 [ R
% [Tk ehid 3 oA 4570 80% [F]—1E, 15 SEQ 1D NO:5 (K] 32 ik i e 51) LA %2 /b 85% [7]
— 1k, B3 5 SEQ ID NO: 7 B R 2 T gn i 741 BoA 22 /b 7% [A]— M A
[0035]  (d) 22k, FoAS & AR B R AN/ Blddi A — AN BULAD 2R R K SEQ 1D NO:4.SEQ 1D
NO:6.SEQ ID NO:8 5% SEQ ID NO:10 [ jik.
[0036] 2. T 1 [ )ik, HiAw 4 o 55 SEQ 1D NO:4 [ A2 ik A 0 28 /b 80% [R]—1tk, &
ik 22 /1> 85% [l —PE, ERFEILER D 90% [F—1M, I B ik 22 /> 95% [Fl—PE M = /G 7
) ;5 SEQ 1D NO:6 [ 2 MK EA I 2 /> 85% [F—M:, SEARIE A /D> 90% [F]— 1, JF HA4E
F kA b 95% [Al— MR FEIR 74 ;5 SEQ 1D NO:8 [HI kv Bk BA ik 22 /> 75% [H]
— P, BARIE AR /D 80% [R]—Pk, B A ALk A D 85% [F—M, sk &/ 90% [ —HE, I B
Z kR D> 95% [F— MM EE R T4 ;8% 5 SEQ 1D NO: 10 [ 2 KB A ik 2 /b
80% [F]—1, BEALIE 22 /b 85% [A]—1H, FE 2 SEARIE 22 /b 90% [R]—1k , FF H ik 2220 95% [F]—
MR RRT ).
[0037] 3. T 1 (% ik, 404 SEQ 1D NO:4.SEQ ID NO:6.SEQ ID NO:8 & SEQ ID NO:10
(F158 ZmR 5 %)), 8% FH SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 B SEQ ID NO:10 [HE MR F
FVZH R, s B BAG P 1) SRR e T 1 B
[0038] 4. I 3 (£ fik, HAu5 SEQ 1D NO:4.SEQ ID NO:6.SEQ ID NO:8 &{ SEQ ID NO: 10
(K2 L 7415 SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 8% SEQ ID NO: 10 [ LR F
G o
[0039] 5. T 3 (K& )ik, HAu 4 SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 8% SEQ ID NO:10
(R FAZ Ik B F SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 5{ SEQ ID NO:10 fJREhZ ik 4H
J o
[0040] 6. Tl | & K, H i Z TR, TR Z B FRAZRDEM™EA TSN T
H)Z8AE (1) SEQ ID NO:3. SEQ ID NO:5. SEQ ID NO:7 &% SEQ ID NO:9 [ 3\ k4t 7
F), (ii) A& T SEQ ID NO:3 8% SEQ ID NO:9 fI A k4wt 541 th ) cDNA 2371, B A
SEQ ID NO:5 B{ SEQ ID NO:7 [l 2 ka7 H1 2L R4 DNA J741), B8 (i) (i) B¢ (i)
[ AMBE
[0041] 7. T | P2 Ik, Hofan N 2% R 905 5 SEQ 1D NO:3 FIRCGAZ Ik b5 751 A
AR A D 80% [A]—PE, Stk 42 /b 85% [A]—ME, 42 S fuik 42 /b 90% [A]—ME, IF Hamfltik
F /b 95% [Rl— MR 2 TR ;5 SEQ 1D NO:5 R Tkl e 41 B 1k 22 /b 85% [R]—
M, BEARIE A2 90% [F]—1E, I Hag ik 22 /b 95% [F—PEM 2% 1R ;5 SEQ 1D NO:7 IRk
L Kabd 75 ALk 2 /0 75% [l —17k, SEARIE 22 /b 80% [A]— M, B Bl iE 22 /b 85% [F]
— 1, Bk A /b 90% [ —, IF HAH 2 ik 22 /b 95% IR — P 2 % 7 IR 8K SEQ 1D
NO: 9 [ Rl A2 IR G e 51 A ek 45 20 80% [A]— 1k, SE Ak 42 /0 85% [A]— Pk, B ik 2

6
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b 90% [F]—1, I H it 22 /b 95% Al — M 2 41T IR -

[o042] 8. Il 1 (K22 )k, Tk 22 ik 20 4% 1 IR sl 3L 4 e HL AT P U0 SR PR B 05 10k 1 22 O B
IV 41 b, ik 2 4% PR & SEQ 1D NO:3.SEQ ID NO:5.SEQ ID NO:7 B¢ SEQ ID NO:9,
g SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO:7 B¢ SEQ ID NO:9 £H .

[0043] 9. T8 Z ik, o Z IR G b, ik 2 A% IR SEQ 1D NO:3.SEQ ID NO:5.
SEQ ID NO:78{SEQ ID NO:9 5 SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO:7&{SEQ ID NO:9
ZH o

[0044]  10. 10 8 [ £ ik, Ho 2 &% IR b, ik 2 1 B2 B 7 SEQ 1D NO:3. SEQ ID
NO:5.SEQ ID NO:7 8% SEQ ID NO:9 {2 k4wt /748 SEQ 1D NO:3,SEQ ID NO:5,
SEQ ID NO:7 5{ SEQ ID NO:9 (¥ /302 k4l 741 41 i o

[0045]  11. 50 1 (K22 K, Horp BT ik 22 IR A0 4, 12 A & AR ik 2 R/ Blidde A — N BlL
ANEER I SEQ 1D NO:4. SEQ ID NO:6. SEQ ID NO:8 8% SEQ ID NO: 10 [F 32 ik,
[0046]  12. T 1 {92 Ik, Frdk £ Ik B ol ooRs o i 5 16 2 i IR dn b - 5 75 KA
NRRL B-30902 F1 ] JFURL pCIC161, £ £ KA 1 NRRL B-30903 71 ] JFURL pCTC453, 4,15 78
K FF 1 NRRL B-30904 71 (K] 5k pCICA86, B3 41,8 48 X T i NRRL B—30900N H ¥ 5 ki
pPBCe15C.

[0047]  13. T 1.2.5 8 11 KIZ AL, Horh prik s ik /2 SEQ 1D NO:4 fZ Ll 17 & 389,
SEQ ID NO:6 [ JERE 16 & 397, SEQ 1D NO:8 fZILEE 22 & 429, 8% SEQ 1D NO: 10 [HIE
FEMR 25 &2 421,

[0048]  14. Il 1.6.7 BY 10 21K, Horb Brid s 2 ik gmbs Jy 41) 2 SEQ 1D NO: 3 [R% R
67 % 1185,SEQ 1D NO:5 [{4% 17 84 £ 1229, SEQ 1D NO: 7 [FA%EFEE 77 & 1300, 8% SEQ 1D
NO:9 IRZ TR 73 & 1468,

[0049]  15. It 1-14 "PfE—I1) 2 ik, bk —Phek 2 ik B N AR R A BT R
ERE R B PR ZERE L, 4- B D H R BB L H R B

[0050]  16. 73 &M 2% L, HoAL B gmbd I 1-15 PE— T 2 IR T IR T 41

[0051]  17. T 16 [{143 BS I 2 4% 17, HifF SEQ ID NO:3. SEQ ID NO:5. SEQ ID NO:7 &%,
SEQ 1D NO:9 2 kgl e 41 ih A 3 22 /b — A58, Hrp SR IR 741 43 Sl 4
SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 8% SEQ ID NO:10 (I Z k.

[0052]  18. MZERIJEEAA, HAWE T 16 ok 17 MR, ik 2R Y — LM
JEA TR E IS B, Ik 42 70T 3 2 IRAE ik g A

[0053]  19. EAIRAEANE, HAL O 18 ML,

[0054]  20. EEA1fE 4L, HoAL SO0 18 LR 422 14

[0055]  21. AT/~ A: 00 1-16 HF—T0 R 2 iK1 i, HoAUHE < () A 2 Tk 2 ik 42
(R4 55 TR 40 M, B i 40 i LB A= B A Retls 7 AR Pk 2 ik A0 (b)) [RIfc ik 22 1k
[0056]  22. H T/ A= 10 1-16 HAF— T 2 Ik IK 77 i, HAUHE < (a) A 20 TR 2 ik 42
(R4 T 55 R 3 AL TR AL T AR IR A 2 4, P ol A I ) s A B 5 4 B P ok 22 IR 1 R 7
F1) s A (o) [T IR £ K

[0057]  23. FHF /= Az e A 40 M ¥ SR AR 7 2%, BT ad 5 VA A RS PR B R R S T 1-15
T 2 IR H IR P 91), 3o T B AR A 5 R Al A b AR D I BTk 22 1K

7
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[0058]  24. JEILIN 23 {77 v AL IS AR 40l

[0059]  25. I 24 [ 5E7AZ 48 ., FTik 587 4 M £ 75 b AR B I 2 1R IR AR 1R
[o060]  26. H T4 AR L, AR : () £F @ T Ik &E A B & TR
T 25 HIZEAZ AN 80 (b) (BT ik & A R .

[0061]  27. il i LA R IR0 B I 2 IR « () 7822 /b )™ B4 1F T K DNA (R 44
5PLITF4A8 < (1) SEQ ID NO:3. SEQ ID NO:5. SEQ ID NO:7 8% SEQ ID NO:9 (#5342 ik
W55, (i1) 48 T SEQ ID NO:3 8% SEQ ID NO:9 [k 2% ik gwhd 541 5 () cDNA 541, 5%
£97 SEQ ID NO:5 B SEQ ID NO:7 [ A2 TR g h )7 41 i 5 KL 41 DNA J741), B8R (1i1) (1) Bk
(11) BIEAMEE ;A (b) 73 B PTIR 28 AC 2% IR, Hogw b AT Py U S vt ME Y 2 1Ko
[0062]  28. L 27 )73 B 2 AZ AT IR, o Fridk et 2 ik g bi /7> 41 & SEQ 1D NO: 3 %
2 67 %% 1185, SEQ 1D NO:5 %1l 84 & 1229, SEQ 1D NO:7 A% 7 77 & 1300, 5{ SEQ
ID NO:9 %P 73 & 1468,

[0063]  29. H T /=& AT IR P A 2 IR I 7 1%, HALH: : () R b— A5
2Z5| N SEQ 1D NO:3.SEQ ID NO:5.SEQ ID NO:7 8K SEQ ID NO:9 [f1 2k £ kw5510, H
b BTk S A% 8 - 51) 4 B SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 % SEQ ID NO:10
(1) 2 IR I 2 0K 50 (b) [RIfeA & SR R 7 51 ) 2 A4 AT IR o

[0064]  30. 10 29 [ 7732, Ho 1 BT ik st 2 ik 9 65 77 41) /& SEQ 1D NO:3 % 112 67 2
1185, SEQ ID NO:5 [RAZ T % 84 % 1229,SEQ 1D NO:7 (4% 1FHE 77 & 1300, 8 SEQ ID NO:9
(K% LR 73 & 1468,

[0065]  31. FHIN 29 B 30 B /72 LSRR 2 TR .

[o066]  32. H Fr=EZ KI5k, WSS : () A m T2 M B &F N R 7240 e, By
A0 AL b 22 IR 31 [ SRAR Z AL AT IR s A (b) [ iR £ 1K

[0067]  33. RXFERAIEE A, oAU S uhd it R ZE IR, TR I R 5 9wt (5 5 IR0 2 — R 1 IR
7N AN BT IR B 5 AR 41 b I — AN B o T R E O, PR (5 5 I B SEQ 1D
NO:4 FIZEMR 1 &2 17, SEQ ID NO:6 HIZZEMR 1 2 15, SEQ 1D NO:8 Mz MR 1 2 21, 5k
SEQ 1D NO:10 fZ LR 1 4 16 5 SEQ 1D NO:4 [ME &M 1 % 17, SEQ 1D NO:6 145 &
B2 1 % 15,SEQ 1D NO:8 FIZFEMR | £ 21, 8 SEQ 1D NO: 10 IR | & 16 4k, ik al
kAL 4 SEQ ID NO:10 & BEMe 17 & 24 B8R SEQ 1D NO:10 [Z LR 17 & 24 4%, Hrp
JIT IR RN T TR A AT IR 7 1 A AR T

[0068]  34. AL{ TN 33 [RX AN I 1R 1) F AL R ILHAE

[0069]  35. AL{ I 33 [ R% BRAA 1R 1) T 40 - 40

[0070]  36. FH TP~ EER AN L, AR : () A TEAF A& FRZR 35
(B ZH 7 4N AT (b) Bl ATR £

[0071]  37. HI T/~ A 00 1-16 " AF— T 2 iK1 77 i, HAUHE < (o) A 2 TR 2 ik 42
(R4 5 R 5 R R ) BRORE ) 40 B, T a2t 2 DRI A SR A A 60, 5 2 B0 R P 7 5%
BEBEE PR ) Z IR 2 R A (b) [T ik 2 k.

[0072]  38. HAELLRIAHA) KA P00 o BORE At e, e O s 20 1-16 HAF— T 2 iK1
ZHE A

[0073]  39. FEMESELAL B EF Y W T Tk, SLAHE AL S WAL B S A 4 2 YR, Frd

8
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HEWE A BERI 1-15 FE— IR H AT AU 5 285 B P ) 22 iR

[0074]  40. I 39 (¥ 753, A TR A G Wi 5 AR E MWD -1, 4- B - % R0 . 4k
P -1, 4- B -D— H ZEMEBEA / 8L B -D— HiHE LI o

[0075]  41. I 39 B 40 [ 75 v%, A prid H A 5 AR E N E B AR — P2 Fh
2 AT YR G R R B A R AR A I

[0076]  42. Tt 39-41 HE—TR) T3, Forp ik Ui AR SRR R0 B AL A A e it 72
(SSF) H )8R B VR A /KRR 7R (HHF) PR

[0077]  43. T0 39-42 HAT—TRH i, I AFE I 2 B R B O AL I35 47 4k 254
[0078]  44. FRFESEALS A 4 220 K 7 5 Bk 7 B 48 - B LS I 20 17 3= 40 e 1)
HEMIIFAEYR,

[0079]  45. I 44 (1757, A TR A6 85 H R EMN WY -1, 4- B - R 5. 4k
D1 -1, 4- B -D- F R BEREF / 8% B -D- HIHE LB

[0080]  46. I 44 o} 45 /5%, KA T & & E M ENE A P4 —Fho £ F
AT YE R R 5 RS R R AL

[0081]  47. I0 44-46 HAT— T ik, S AFE I 2 BB B O AL I 3 4T 4 =0
[0082]  48. F=fEW I Tk, HAHE  (a) HAGWREL & A4 W0, A &Y as
ABERI 1-15 PRI H A W U R BERE S R 2 K, (b) R el 2 Bl R B A4
REZIR (a) WEEALI S LT 4E RV A (o) IR EF (RIS BT ik ) ot o

[0083]  49. I 48 (¥ /5%, IR A G 5 AR E MWD -1, 4- B — 5 R0 E. 4k
P -1, 4- B -D- H ZEEBEA / 8L B —D— HiHE LI o

[0084]  50. I 48 B 49 [ /5%, HAh rid AW B &AM ENE B TAHR—Fha 2 Fh
2 AT A I TR S B A R AR A I

[0085]  51. Il 48-50 HT— I [ /5 ¥Z:, Ferp 2D BR (a) F1 (b) 72 [F AP AL AN A % vh [ N 3F
1T

[0086]  52. Lt 48-51 HE—T0 1) 512, Horh BT ik 4 o2 B A HLER Wi\ 2 R IR Bl AR
[0087]  53. FHI4H KL 22 IR 7325, BT IR 75 A0 HE X0 40 il SUBE RNA (dsRNA) 73
T ECE RGN 2R IE XUBE RNA 41, Hoh ATk dsRNA A3, 5 4w SEQ 1D NO:4.SEQ ID NO:6.
SEQ ID NO:8 B SEQ ID NO:10 [k 2 KIS 22 4% 1 IR 1 751 58 4 o

[0088]  54. T 53 [ /71, HAATIR dsRNA K5 2 15.16.17.18,19.20.21.22,23.,24.25
B 22 K URE AR IR

[0089]  55. I T3l 2 JIKTE4H B 2218 FRUaE RNA (dsRNA) 3, HoA Tk dsRNA £ 2
% SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 8% SEQ ID NO: 10 [k 3h £ ik I¥ 2 I8 1
75 8GR 4o

[o090]  Fff Kl fajik

[0091] & 1 & &E7x pCICL61 KPR M3 (restriction map) KK,

[0092] || 2 & BIRMEINER 225 CBS117. 65 P U7) 4 ZE B g 1) JE PR 4 DNA Jp 51 R4k T () 24 2k
BRIP4 (4354 SEQ 1D NO:3 A1 4) K.

[0093] || 3 /& 7R pA2C161 YRR il P&l i () 1)

[0094] || 4 f& &R pCICA53 IR il Bl i () 1]

9
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[0095] || 5 /& R pA2C453 TR il Bl i () 1

[0096] ¥ 6 & G /R4 (basidiomycete) CBS495. 95 PN 4717 S8 Bl RG] cDNA JF:41) il &
2 FERR 74 (4390 SEQ 1D NO:5 i1 6) [,

[0097] 7 & 5N pCICA86 (1 BR il B i 1y 1

[0098] 8 J& L7 pA2C486 IR il i (1 1

[0099] 9 J2& W45 T CBS494. 95 I V1A ZE BHIE I cDNA A1 AHE S B SR 741 (43
W2k SEQ ID NO:7 F18) K.

[0100]  [&] 10A F1 10B 2 557 L PG 75 25 B bk TBT20888 Py 1) 7 5 i i 11 2 (R 40, DNA %71l
HES IR T4 (4350 SEQ 1D NO:9 F1 10) [IF .

[o101] & 11 72 &7x pKBKO3 [T R il Bl i (1) 1]

[0102] [ 12 72 57 pPBCel5C PR il Bl 1% 1 e o

[0103] K 13 2 B /nTEAIRN pH B 50°C, ELPH 8 IBT20888CELSC Py 1] 1 Z il i 1) LL
WEE (0=2) K.

[0104]  [&] 14 2 SR 7EAS R I3 B A pHA. 8, BNV 7585 IBT20888CELSC P 7)1 B W g 11 L.
WEE (0=2) K.

[0105] & 15 J& E/nfEANF ) pH AEA 25°CHI 50°CHLE 20 M2 )5 (n = 2), B H &
IBT20888CEL5C P 1) ] S Bl I e AR v 1 (n=2) I o

[0106]  [&] 16 /& E7nAE pHb. 0, 8 7 CBS494. 95 FI4H 11 CBS495. 95 X} T PASC (2mg/m1)
RS X AR A TR ) R T P

[0107] & 17 J2 B 7~AE pH5. 0, 38 7B CBS494. 95 F14H 11 CBS495. 95 (0. 5mg & )i fF ¢
PASC) 7Kf# 45 /NI 22 )5 » PASC (2mg/ml) WIAH R AL Za AR il FE 1) _A £ 1

[0108] &2 18 SRk [ Mg ER 2275 CBS117. 65481 14 CBS494. 95 A CBS495. 95 Al
B IR EE (1) N V1] S8 BEBEAE pHB. 5 FH 60 COKAR IV 2 /N2 5, N B — AT ZERE (L%w/v) ™=
AR OB ) LL L T

[0109] & 19 J& BoRsk [ M HER 22 75 CBS117. 6540114 CBS494. 95, F i CBS495. 95 Fll
B AR FZ 16 N D) SR BE B AE pHB. 5 FI1 60 CKE Y. 2 /NI 2 5, N B — IR BE (19%w/v) 7=
AR JEORE T LL S 1

[o110] & X

o111l WU BB AT REN M EREBEEE AL EX AN
P -1,4-B -D- % 28 B 4- % B B K 2 B8 (endo—1, 4- B -D—glucan4—glucanohydrolas
e) B.C.No.3.2. 1.4), HEWW AR AU RTAEY (BB P LT RNR L
e %) Hu A UE R (lichenin) HH [ 1,4-B -D- B8 VRS 1 B -1, 3 % 28 B 43 2K
B -D— i ZE R BOK R RE ARG B -1, 4 BERUEH AT 4 2 oy 0 S A R K iR
(endohydrolysis) . BiA KB =, #R3E Ghose, 1987, Pure and Appl. Chem. 59:257-268 ]
T3, AR AL 4E 2= (CMC) ZK AN 5& PN 170 i SR I 1k o g — SRS 1K P ) ) S0 il
WEPERE SCh AE 50°C \ pH4. 8, B3 B AL 1. O BUEEJKIE IR

[o112]  FEARIE 1) /7 TH HAT P U 5 0 B M 0 AR R B 1) 2 IR X 3k B 2 — ek
Z P A B TE R OR R (xyloglucan) [ AR ZEBE (arabinoxylan) .
1,4-8 -D- HE R LI H M (galactomannan) » ¢ HAT P U1 41 5808 B v 4 16 22 ik

10
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XTI A SR A I E A A PR (Gmg BT ) HA K IR R A W D) H R
WPERIZ Ik (Gmg &R AR g JEY) ) —HEAE pH5. 0 (50mM ZERHY ) 1 50°C K [m i HEIL &
24 /NI Z B s IR KA A I JEORR R B 23 L o AR VR 4 P 1R i B A0 o X 2 o R R I
(PHBAH) J5 {48 5E »

[0113] DRI ) 77 1T, A ¢ WY FL AT P 70 2R Bl v 12 1) 22 DRk — 28 0 R SR A s
Mo AET— ANSEARIEIR J7 1, A< A WA P D)4 ZEBH BT 10 1) 22 IRadE— 20 0 R s A
WIS 1t o A5 53— SERIE IR 7 11, A% B AT P U0 SRR I M 1 22 Dk — 22 XS Bl hr AR AR
R ARG 65— SR B T7 1, A WY HA U0 SRR 1t 1) 2 IRk — 20
1, 4= B -D— H &= 2R A B M o 70 50— N SEARE I 77 1], A% W B AT oA U7 o SRR i v 12k 1)
LR — XU B R R A . AR5 ARG T T, AR W B A U SR
Al v M 1) 22 IRl — 2D R A SROBE L R SRR B R A R B BE L1, 4- B -D- HER R BEA / BiF 3L
HEE PR AR

[0114]  AKIAKIZ IKEA SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 ¢ SEQ ID NO:10 f¥
JSR 22 IR ) P ) 2 B I T 1 1 2 2D 20%, PR 22 20 40%, SEARIE 22 /b 50%, SEALIE 22 20 60%,
UL 22D 70%, SEARIE 22 20 80%, FL 4 S LE &2 /b 90%, ik 22 /0 95%, H HIL R mitik 2
/b 100%.

[0115] X 5 BE H /KRB sl 2K I GHB AR “ 50K b B H K™ 51 “ X GHB” 1 4% 3C
2 X HRYE Henrissat B., 1991,A classification of glycosyl hydrolases based

on amino—acid sequence similarities,Biochem. J.280:309-316, A Henrissat B.,

F Bairoch A., 1996, Updating the sequence—based classification of glycosyl
hydrolases, Biochem. J. 316:695-696 J& T #i £ /KRGS I 5 2 K.

[o116] 3 ESHIZ IR ARG “ o B2 K7 F T ASCh g, anid it SDS-PAGE Il & 1y, Hoh 2
7> 20% 45, A3k 22 /> 40% &, AR IE 42 /> 60% 4l , B4 S ik 52 /D 80% 41, e ftidk 22 /b 90% 4,
B AL R D> 95% 4l £ k.

[0117]  FEEAR R4 Z IR AR “EEAR R4 2 K7 FEAR SR 2 IKH1 440 BTk 22 Ik il 2%
VEHZERITRZ 10% UL 2 8%, FILILER L 6%, HLIER L 5%, HILESR L 4%, L
EEZ 3%, BEFMEEL 2% HILIEEL 1% IFHEZHNIEE L 0. 5% [ HH KRR E
HEEM (associated) FHE Z AR BRI, JLIEPTIA A b4l 2 IR i 7 7E Tl %
Y A 2 AR ) B T 22 2D 92% 4l Lk 22 /b 94% 2, BEARIE 2 /b 95% 4ff, SHALIE &
/> 96% 4l , AL 4 /b 96% 4li, AL 2 /D 97% 4, ARk 45/ 98% 4fi, F 4= Ak ik £ /D 99%
aff, Lk 2/ 99. 5% 4fl, 7 H B 2 s ik 100% 41,

[o118] AR Z KL ZEER A, RAEME, Mgk 2 ke LRk
(essentially) @i TER", BY, Tk 2 IKHI YA b (essentially) A% HHRKMREE
WA RS Z IR 40, X Be i DT SRR I8 ik 2 Jn ) B A 7 v el il 42 LAl Ar 7
w2 k.

[o119]  fEACSCH, RiE “HEA AT Z K" 5 ARE “ 70 BRI Z IR Ao BB 2 K7 [F]
X

[0120] AR ARTE “ A IR FEA SO SO BAT W) SRR IS TR 2 K, BTik
2 K CLLAE B B FATArT B PR J5 A5 2 5 I e B A7 A, P iS4 an N—- R n T..C- K

11
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i A T AL S

[0121] B IKGmbE 740 « AR T s 2 Ik gt i 90 7 70 AR S0 b s SOh s BAT 3 D) 4 58
B TR 2 1) B2 IR AR AT RSP 41 o

[0122]  [A]—1 S48 “ A —PE” #EA WA SR B 741 2 TR B AN 1% 1718 7 471 2 [B) PRI AH %
P,

[0123]  BAAKR IS, WARIERR T 7 2 8§ A — M F2 38 ik Need]l eman—Wunsch &%
(Needleman 1 Wunsch, 1970, J. Mol. Biol. 48:443-453) {# ] EMBOSS ] Needle F2£/5K 2,
B 5173 (gap penalty) 10, Gl (ZEMHIT 4> (gap extension penalty)0. 51 EBLOSUM62
Kl . 48 Needle Axic A “Fefm[Al—ME (longest identity) "M% &5 FAE K R —MEH &
Le, IEHE T -

[0124]  ([AFERIERIE X 100) / ( EEXHHE R — XS C%CE )

[0125]  SAA KRN S, W ERT 52 8§ A —2EFE 8 ok Need] eman—Wunsch &k
(Needleman Fl Wunsch, 1970, J. Mol. Biol. 48:443-453) {# ] EMBOSS i Needle 725K 2,
250k 15 53 10, B TZE{H 11 73 0. 5 F1 EDNAFULL %E 4. ¥ Needle FRic A “ 5 /&1 7]
— PR A A R R A b, R

[0126]  ([AIFEMIERIE X 100) / ( EEXHH&E — XAk CG%CE )

[0127]  [EEJTAH) ARTE“[RIE741)7 fEASCH 2 XA R SEQ ID NO:4.SEQ ID NO:6.SEQ
ID NO:8 BY SEQ ID NO: 10 [ e N 1) ZE PR B IEAT I fasta %R (Pearson, W. R., 1999, T
Bioinformatics Methods and Protocols ™', S.Misener #IS. A. Krawetz, ed. , pp. 185-219)
B A{E (BIEE(E ) /T 0. 001 AN ER H )5

[0128] 2K Bt ARIE“Z IR B EAS € O MCSEQ 1D NO:4.SEQ ID NO:6.SEQ 1D
NO:8 B SEQ ID NO: 10 ¥ ik 2 IR 2 ZE A / BUREE R bk 2k — D BU LA ZER G 2 1K, 5L
FLFEVE A s Forb Bk i B B A 9 U0 S B IS 1 o 7EDLIE J T, B SEQ 1D NO:4 [
JCA 2 IR RGP 21 (1) 22 20 295 D2 JERRHR Ik, SHALLE 22 /D 315 e SRRk I, I Hag i
A 336 N IEIRIRIE . 5 — MEIERI 7, A BGE A SEQ 1D NO:6 (1A 2 TR El H:
[R5 1) 2220 320 DN FERR R AL, SEARIE 22 /b 340 D2 SRR S, FF Ham ik 2220 360 4>
RILFRFRIL . EH— MR T, A BCEH SEQ 1D NO: 8 [ i ikl H: [R5 R 41 1) 22
b 325 AN FEIRYR S, AR L 22 /b 345 MR IR R I, I Him ikt 2 /b 365 Mo i kIt .
FE 5 —AMRIE T, BB SEQ 1D NO: 10 F e A 22 STk sl L [R1 5 41 1) 22 /D 335 A& FE TR
WL, AL 2 /D 355 DMREREE, H Hm ik 2/ 376 MRk

[01290]  WEJ¥%1) : AiE “ W ¥4 (subsequence) ” ZEA 152 LM SEQ ID NO:3. SEQ 1D
NO:5. SEQ ID NO:7 8% SEQ ID NO:9 [ 5° F1 / 8K 3° wfifif e — ek LA R A T IR S
A1), B RIS 1) 2 mp BT IR 07 40 2 6 HL AT oA D7) e SR B BTS2 RO B AEDLIE 7 1
VA0S SEQ 1D NO:3 [ 2 Ik gl e 51 Bl L [RIVE 7 41 16 22 2> 885 M H IR, LIk
20 945 NMZH IR, I Hm ik /> 10056 MZH K. 185 — MLk J7 i, W75 & SEQ
ID NO:5 B R Z IR g i 7 41 B AL RIS 7 21 1 22 20 960 MEZ IR, BALE R /> 1020 METF
%, IF Hs ik 2 /b 1080 M H IR . 75— MLk 77 i, W5 &4 SEQ ID NO: 7 [ ik
Z K gmbs Fr A S RN T A0 I 22 /D 975 MEF IR, SEARIE 2 /0 1035 ME IR, I H A ilik
201095 MEIR . £ —MURIETT I, WP SEQ ID NO:9 [ 2 Ikt /741 5%,

12
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HFEPEFFI 2D 1005 METHIR, EALE R D> 1065 MEIF IR, H HEiiik s> 1125 M4
IR

[0130]  Z5f7A21A (allelic variant) AR “SEALARAR” fEASC RS HPAH R G (L4
AT JBE Fit 32 PR (A ] I AR s A DA rT 2 3 20 A0 Sl ok S48 R AR M 2, I Honl S 3%
FIEE N 2 850 o FEPRI SR W R DTERE) (ZEgmbs i 2 ik Jee 4 ) s0n] DGR 5 HAA 2icde
(M2 SER T Z K. 2 IR 557728 PRS2 F 2R PR SRR A8 AR b 1 22 ik

[0131]  ZFESIZZATIR ARE “ SN2 IR H T A SCH e, Wi o s i d vk i &
1), F o 227 20% i, Uik 22 /0 40% i, SEARIE 22/ 60% 41, 42 Uik 22 20 80% 4fl, ik
2/ 90% 4ff, 3 B2 sk 2220 95% 4l 2 A% 1 o

[0132] AR FAifIZ TR ARE“IEAR LA 2R T A SCHA S e sk e
AR IR I 2 A R4, I+ ik 22 Rl & Wb Tid6 TIEg L TR &
HBAE R R B A LA EZERFRGARKERIT 2L 10% k22
8%, HALIL R % 6%, HALIE R £ 5%, FALILE R £ 4%, FIRILE R Z 3%, L2 FRE R L 2%, &
kR Z 1% HFHERENERZ 0. 5% E L RAMEHL G E 2 T@RME . &
1M, FEA _FEi ) 2 R ] LU RE RARAFAER 57 K1 37 JERIE X, 9l 4 s 8l F A b+ R
WA Al 2 K IR 15 2 D 90% 4, i &2 /D 92% b, FEARIE 2 /D 94% b, AR
k22 /b 95% 4ff, AL 2 /b 96% 4, SRk A/ 97% 4, A2 SNk A2 /b 98% 4ff, Ak & b
99%, I HEL 2 s ftik 427> 99. 5% 4l . AR I FTid 2 2 H it HEEA P B, HAk
ME IEEAR L AT Z IR “FaA L (essentially) 4iffiER 7, I, ik 2 % H 1R
RS EER EAE HHRARBEHLE SN E ST RM EE (AT, RIE“HEAR LA
ZHHR” SARE “DENEZZER” M EIEANZ TR R . rid 2 E5m e Ll
FEFERZH | cDNA RNA. 5 Bl A BCRYE R, BeE NIRRT & .

[0133]  Zwh3)F A1) 24 FH T AR SO R TE “drbsd 77 41) 7 1 U2 8 ds e HAR A - W) & 2R 1R
JEANRIRE IR P41 o i e 41) (1R300 S8 5 T T ISR R 5, T Ik I 1SR A T8 5 LA ATG S %50
Tl ] IR R A S T W1 GTG R TTG FF-4f, FF H PAZE (E S5 -5 41 TAA TAG T TGA
SET, YahE T LU DNAL cDNA BR B4R 1R 541 .

[0134] WA IKGRIDTH) ARTE « B E IRGm D5 7517 FEAR S e AR T, o
B ELA P U0 R Bl MR 2 i

[0135]  ¢DNA : AR ¥ “cDNA” 7EA ST g SR BEME T8 i e S TS H L A% 40 I I e ) 2
BYHEIK) mRNA 73 il & ¥ DNA 73+ cDNA /D38 5 A7 E T AH NV BRI 4 DNA T I 35 17471 o
ACUERY (initial) I RNA 3502 mRNA [ RTA, Bk — R B ARG VE A 1k
AR CBIE Y mRNA HHIL . XD IR AL G @ AR O B FE L R NS TR A RITYE B
mRNA [¥] cDNA AT N & 7751

[0136]  FZMRAWERAA  ARTH “IZIRAN AR H T A SCHR S B sl NUBE ML R 73 1 TR AL IR 73
T3 B A RIRAFAEIIZE N, B IR IR 77+ VAR AAZEAE T (nototherwise exist) HAA
TR 77 B LA S AR IR X B 5 T A% B A 2 4 2 R 1B AR U B 1K) 9 7 471 T 5 )
PP A, RE BRI S5 ARE “RIEE” [ X

[0137] 4874 (control sequence) :ANTE“Ii 4741 "7E A S SN ELFE X g A B
Z IR 2 2B R RIS D T W B RT3« &I T b ik 2 Ik

13
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& 740 AT LA AN (R BRAMIR IR BN TR 428 e 210 T4 st mT DU AR BRAMR IR o X 483
77 5 B FEE AR T 5T S 580 RS AL 21 BT 21 8 81 15 5 IR A1) A s ¢
1o m IO, PR A ARS8 3 7 Fi i SRR 2 b5 5 o R DR
IR S P R ol 7 R g Sk — R HR I, Pl e e R o) 57 A2 U 428 17 471 5 g 1 22 IR ) A%
HER 75 S i X R4 o

[0138] W[4 AEMIER: ARTE “ AT EHIE R ” fEA SR RIZFE PR 2, Soreof i 7 41
THAXE T 2R P A ) 9wt 51 (038 907 B A A3 8 P41 § 2 IR il P 1 il R 0A
[0139] KA ARE“RIE”EFEW K2 K= E TP IR, AR AR T 3% R 51
T B8 R S B R 23 U o

[0140]  RIKFM ARTE “ RIKBEAR” 72 A8 SO S MR BERR K DNA 4+, HAL & 4
AR HZIKKZ TR, I HriR 2 % R 530 T H AR R MBS M 1 R v VE %
[0141] 75 =40 Mg - A SCrb I A8 B AR TE: “1 40 B A R A AT 40 B 28 Y, ok 4 i 248
BURE T3 FH A3 A B 2 1% 1 IR I R PR AL B AR Bl R TR B AR IR Ak B e Ve 3 58 2 ) KK
(susceptible) .

[0142] &AM « AREE“AB M7 E A SO B, X SEQ 1D NO:4.SEQ 1D NO:6.SEQ 1D NO:8
B SEQ ID NO: 10 [y et 22 IR ZH B 1) 22 JIR Bl [R) 95 e 41 R AR AT Ak 2B, LA RO 4 ik 22
JIR ) DNA gL A o BT B v] DL — BN 2 E R I EU R 2R R/ s, BLR—
AU LAz BE BRI RE ) B #

[0143] N TZR{R Y RAEASCI, ARTE “ N TARAR” (1 =802 B WU R PR s 1 2
ik, BTk £ ik % SEQ 1D NO:3.SEQ ID NO:5.SEQ ID NO:7 B¢ SEQ ID NO:9 I3 fik
iy 0 B (RIS RS AT I A2 P R e S R A A 7= A o IITRAE AR (R4 17 IR 7 41 3d ik A
KT (human intervention), il i 1&1fi 2y JF T SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO:7
B¢ SEQ ID NO:9 BUeATHIRIE 7 F AL T IR P41 K 3545 o

BRLHEA

[0144]  HAT YU SR B RS MR 2 1K

[0145]  {ESE—ANJ7TH, AR AW RS G RERIT N B2 0K, i 2 LR 7515 SEQ
ID NO:4.SEQ ID NO:6,SEQ ID NO:8 8% SEQ ID NO:10 [k 22 ik BLAT 5 /b 60%, {1k 2 /b
65%, FALIEZ /D> T0%, SEARIE R > 75%, ARG 22 /b 80%, EALE 22 /b 85%, B2 ik 2 /b
90%, FAR LR /b 95%, 3 HE B H Lk 2 /b 96%.97%. 98% 5K 99% [ [Fl—MEFR A, Frik 2 ik 2
AUV RBERES T (RO “RTEZ K)o« EPRER T, FriR FRIVR 2 Ik A 2 55 1R
551, H: 55 SEQ 1D NO:4.SEQ ID NO:6.SEQ ID NO:8 BX SEQ ID NO: 10 [ 2h 2 JikAH 2=+
AR, RIEM ZE EA IR, EARIEAHZE WAL R, B2 FIEHZE = DNRER, 5l
EAHZE N AR, I 2 s — DR ER

[0146] A& BIKZ ARARIE R SEQ ID NO:4 [EFER 741 s A AR 44 s se A B
PN ) T SR Bl T 1 B EARIE B 5 TR, 2 IR E SEQ 1D NO: 4 2 BRI 7 4. 78—
PIET7 T, 2 KL SEQ 1D NO:4 WIRGAZ k. 765 — ML 7T, 2 Ik SEQ 1D NO:4
(M2 5518 17 &2 389, B AT ARAR s BUE AT ELAG PO U0 SRR Bl s T 1 B A8 5 — Mtk
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T3, Z IR S SEQ 1D NO:4 [ FERR 17 2 389, B8 — MEEE 51, Z ikl SEQ 1D NO:4
(1) 2 LR 7 A BRI S A 1 s B AT B o U SR Bl s 1 i v B . A8 5 — Mk
J5 1, Z HE 1 SEQ 1D NO: 4 (R IERR 72 4. 85 — Mk J5 1, £ ki SEQ 1D NO:4 )
FERE IR B o 785 — M 7 T, 2 K H SEQ 1D NO:4 (2 EME 17 %8 389 s 2 i A5 14
S AT B AU R SRR E R A U . S — MR T I, 2Kk SEQ 1D NO:4
R 17 & 389 A k.

[0147] AR Z LB S SEQ ID NO:6 2 IERR T4 s L&A A8 44 s e A1 A
A WU SRR RS A B AEALIE R T, Z2 KL E SEQ 1D NO:6 KT . 155
—AMLIETTTH, Z KA F SEQ 1D NO:6 A Ik, 765 — MLk, 25465 SEQ 1D
NO:6 (2R 16 2 397, B A AR s e M HA WU SRR s M i B 7E 5 —
AMLIE T, 2 IR SEQ 1D NO:6 HIZZEIR 16 2 397, 85— MLk 71, 2 K SEQ
ID NO:6 2R T A B L A AR A s BT B WU R RS R R BE A k. 7257
— ML TT T, Z K H SEQ 1D NO:6 Z S/ A H . 7657 — MIEIE 7T, 2 K SEQ 1D
NO:6 [ IR i 78— ML 5T, Z K SEQ 1D NO:6 [Z g 16 2 397 BiiL%s
PLARAR BB AT B P D) SR RS I B BEA . AR S — ML T, 2 kT SEQ 1D
NO:6 2 FEMR 16 &£ 397 2H o

[0148] AR Z AL A SEQ 1D NO:8 (I IR A sk LA Ar A8 44 s e A1 A
A WU R RERGE M A B fEARIE R 5T, Z2 R E SEQ 1D NO:8 [E AR T . 15T
—AMRIETT T, Z KA E SEQ 1D NO:8 G Ik 785 — ML 71, 2 K65 SEQ 1D
NO:8 [ 2R 22 2 429, BUIL AR ;B E M HA WU A SR B s e i B 75—
AMRIETT I, 2 IRALE SEQ 1D NO:8 Wz AE MR 22 22 429, 85— MLk 71, 2 Ik SEQ
ID NO:8 (2 FEMR 7 A BRI 5SS AL AR 1A s BUe AT B WD s B R s e R BUA . 7
— ML TT T, Z K SEQ 1D NO: 8 [ 3/ 7 A 4 . 75 55— ML 51, 2 ik i SEQ 1D
NO: 8 IR Z KA Bl o 76 55— ML JT T, Z K SEQ 1D NO:8 [F28 551K 22 2 429 s H 4%
PLARAR s BCE AT B P U0 SR RS I i R BEA . AE S — ML T T, 2k SEQ 1D
NO:8 fIZ IR 22 & 429 2H o

[0149] AR BHIIZ IELIERAL S SEQ ID NO: 10 [ LM 74 s HL 25 A5 1k ;B L BLA
PR U0 A SRR I 1 P B FELIE R T 1T, 2 IR SEQ 1D NO: 10 2R T 4. 155
—AMLIE T, Z KA E SEQ 1D NO: 10 BIRGAZ K. 785 — MUIE 7 T, 2 K5 SEQ 1D
NO: 10 2 FE 1R 25 &2 421, B S AR 7R s B AT B W U SR B s M v Be. 20—
AMLETTTH, 2 AL & SEQ 1D NO: 10 FUZ IR 25 2 421, 85— MUE T, £ K SEQ
ID NO: 10 M2 ZE IR 7 51 S 7 AR 1R s BCe AT B9 B A P U] SRR S It 1 i Be L i 757
— ML, Z IKH SEQ 1D NO: 10 (2 ZERIT A H K. 65— MEE T, 2 K SEQ
ID NO:10 [P IR L. 165 — ML T, Z K H SEQ 1D NO:10 2R 25 2 421
SR LSRR AR S s AT LA P8 U R SR RS R R BRI R . E S — ML T T, £ ke
SEQ 1D NO:10 (2R 25 2 421 A .

[0150]  TE5E —ANJ7 1, AR B e B U  SERE R R 20 B 20K, Pk 73 3 1 2
IR 2 AT R St , T iR 2 AT IR AR AR AR A& T, RIS A& T, BARE b ™5
AT, AR - R R AT, H R AL m R AN, I R AR T R A
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T, 5LLFZ448 (1) SEQ ID NO:3. SEQ ID NO:5. SEQ ID NO:7 B( SEQ ID NO:9 [ 3%
fkgmts 4, (i) A& F SEQ ID NO:3 5 SEQ ID NO:9 (¥ % Ik&4ufid ) P41 - If) cDNA J7
F, 8L SEQ 1D NO:5 8K SEQ 1D NO:7 WS #A 2 JIKgm b 741 (5 (R 4H DNA J7 %), (1)
(i) 8¢ (i) WEFER), 8 (iv) (i) (i1) B¢ (iii) M EAME (J. Sambrook, E. F. Fritsch, F1
T.Maniatis, 1989, Molecular Cloning, A Laboratory Manual, 2d edition, Cold Spring
Harbor, New York) . SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO:7 B SEQ ID NO:9 [¥] 3£ Jik
Gt A 751 & 22 /0 100 MG SR R BN IE 22 /D 200 MMESL TR . AT,
BT YU 330 ] g HLAE PN D7) SR MRS T 18 22 K R B o ZEARIE R 7 T, BT 38 1l A 22 A G
FEHI)JE SEQ 1D NO: 3 FRZEFIR 67 2 1185, 765 —AMRIERI 7 T, ik a2 Ik g i e 41 &
SEQ ID NO:5 [FJRZTFIR 84 & 1229, 7E 57— ML /7 T, JTik A Z IKgmts 741 2 SEQ 1D
NO:7 IRZ IR 77 2 13000 7E 55— MR 77 T, Pk Be 2 Tk gt 7 512 SEQ 1D NO:9
[FIAZ TR 73 &2 1468, {E 55— ML I 7 [, Jridk B 4MiE A2 SEQ ID NO:3.SEQ ID NO:5.SEQ
ID NO:7 8 SEQ ID NO:9 (¥ 2 Tk 4T 41) i B AN -

[0151]  SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO:7 8¢ SEQ ID NO:9 [K#% {7 & /741 s W %
1), UL R SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8E{SEQ ID NO:10 ({2 JEme ¥4 sl B,
A F BV AL BRER T, LIORR I A3k P 28 001 (149 75425 DA () Je8 R 11 1 PR S5 5 o e e ) L
A AU SR T TR 1) 22 IR DNA . HLAKTT &, FRABFRHERT Southern ERIET7 1%, ALK X LU4E
BE T 5 BRI J8 SR I FE IR 21 58 cDNA 24T, DL 52 R L A 2 B AH R R FE R, 3 e
FEATBE R4 T 5e e A) B KB BN E /D 14, RIS /D 25, B E /D 35, 3F HEM ik S
D70 MEAFER . AR, PLIE T IR LRI ET 2 2220 100 MZH IR . i, Pk iz ekt
R ] A 2220 200 ME TR, 0L 2 /D 300 MEZHFIR, EALIEE D 400 MZFER, B
A 500 ML IR 22 m] LS A IERE, il i, K2 2 /D 600 MEIFIR, 22 /00
A 700 MLHFIR, B 220 800 A% HER, BUR ILLE 4220 900 % IR (1A% PR TR 4T
DNA FIT RNA R4+ =& ¥ o 8 B bR ic AERIIAR B (28 R Cfoltar, A PG °HL S A
MEBRPEWEREA (avidin) Frid) o X ERE A8 TA K+,

[0152] PRI, W A FH 3K S6 2L & AR ) (A i) 6 1R 25 K 2 DNA B cDNA 3CJZE A i 6 DNA, JITids DNA
5 FIRERE A8 I H4mhD 5o o D) SO0 I 1R 0 22 IR o T DT ok i b sl SR TR 0 e e vt
RS FLUK , BRI H B A SR 73 Bk B X SR IL  AE A A 9 2 PR 2H BEL 2 DNA W] BLRE R B SC
JE (¥ DNA B 73 B3 1) DNA H8 R AL A 4 %5 (nitrocellulose) BRI 'EAIEMEAMEIEH
5 T3 B AT %% 5 SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO:7 5 SEQ ID NO:9 siiL
5% 47 R 5 1 5 [ 5% DA, 47 T R 3 (AR 6 JEI7E Sounthern B,

[0153] AN KN &, 2448 Koz IR P VIR AR F AR R R0 S B4 0 T Shnid %
TR 47T, TR B BRER AL 6T A T-SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO:7 8¢ SEQ ID NO:9
(1) AL R Gihd) P41 A5 T SEQ ID NO:3 3 SEQ ID NO: 9 1)l ki 741 - 1) cDNA
Jr4, BUALE SEQ 1D NO:5 B SEQ 1D NO: 7 f{FE K2 DNA [ 4] s e B M s e 1741
Al X 28 X-ray £ilm) FIFEIR LA~ SREBRERET 2228170 T

[0154]  {EARIEIN 7 1, PR HRET & SEQ 1D NO:3 [ sh & Ik gmd ). 165 —AMEik )y
1, R BREE 2 SEQ ID NO:3 (IR TR 67 £ 1185, £F 5% — ML 2E 7 1, R IRA & 4 g
SEQ 1D NO:4 [\ KM Z IR T 4, s P9 . 65— AMRIE 7 T, IRTREN /& SEQ 1D
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NO:3o fE5— ML T 1, R IREN 28 & 75 K # & (E. coli)NRRL B-30902 77 (] B fi
pCICL161 &AW 2 H IR 751, Ho Bk 22 205 18 e 41 4 i H A P D7) i SR80 I 0% 1t 1)
ZIKo 15— ML TT I, B IRIRE 2B & 78 K B NRRL B-30902 H (1) itk pCIC161 Hh
A I IR G 4 X 3k

[0155] 755 — MR 77 1 , M BRHRER & SEQ 1D NO:5 (K & IR e 51) o 78 55— MK
WETT T, R ERER & SEQ ID NO:5 I TFES 84 & 1229, 1Y% —MEIE 5 M, MR Er 124
5 SEQ 1D NO:6 W2 KM Z - HIRIT 4, B T4 755 — ML J7 1, B IRIRET /& SEQ
ID NO:5. 7555 — AL 77 1, A% PR PRS2 AL & 70 K 1% NRRL B-30903 H [ JFURL pCIC453
P EHRNZZERITY), K TR L2 208 2 9t B W) e M 2 k. 78
Ty MRIETT I PRI 2 B8 7R KA B NRRL B-30903 A (] BTRE pCIC453 713 A I
AL IRGg X

[0156] 75— MRIER 71, B ERERER & SEQ 1D NO: 7 HI R R Z KGR 741 o 75 55 — M
BT, BRI ET A SEQ 1D NO:7 FURZ TR 77 & 1300, 785 — MU J7 i, R 2 4
5 SEQ 1D NO:8 W2 Ik Z - IRIT A, B4 75— ML T7 [, A IRIRET /& SEQ
1D NO: 7. 7E 57— ML 7 1, A% BRRE 28 & 75 KW B NRRL B—-30904 H [ itk pCTC486
T EHNZZERITY), K TR L 2 % 5820 9td B W) s RS M 2 k. 18
Ty MR TT I, R 2 8 AR KA B NRRL B=30904 A [ JBURE pCIC486 T 35 11 ik
L RS X

[0157] 765 —AMRIERI T3 1, S BRERET /& SEQ 1D NO: 9 [ IRgaid 4. 765 —A
PIET7 T, AL BRET 42 SEQ 1D NO:9 WIMZH IR 73 %2 14680 {55 — ML TT I, IBERIRE 2
Zihd SEQ ID NO:10 [ Z IR Z L TR 41, S H P8 o 185 — ML 77 1, LR TRE 2
SEQ ID NO:9. 7E5— ML J5 i, BRI 2 B8 72 KA 1% NRRL - B=30900N H (] Ji iz
pPBCel5C W & 2 1% HIERIT A1), o ik 2 2 A% 1 1R 7 41 G i FL A A D7) ) SRR e v 12k 1)
ZIKe RS AL T 1, BEER TR A AL & 7E KW 1% NRRL B—-30900N HH ) J5URL pPBCe15C
WS 1A IR GRS X

[o158] X T A & /b 100 M BR MK HREL, ¥ A HAR 2 AR5 w0 ™ R 4 2 UM AE
42°C, 7t 5X SSPE.0. 3%SDS.200 1 g/ml CLE Y] 3 HAZ I A RS DNA H, I B T HEHE AR
PR A 25% 1) B B IG  6E T R — m S 35% Y R R L BN T R A AR e R
4 50% 11 AR IERZ , AR 4B FRUERT Southern ENFVEIIAT TNAAS FANAT e f: 12 2 24 /BT,
[0159]  XF T KA 2 /D 100 N i% 5 R A BREF, 4 A 2X SSC.0. 2%SDS L it & /b 7
45°C (AEFART™ B ), EARIEZR DA 50°C (™ %M ), Bk DAEB5C (H™EM),
FLERDIE60C (- m R ), R ik /AE 65°C (R R M), H Hmitiks
MAET0C (AR R B ME ) B iib Bl i 2Pk =K, BRR 15 3.

[0160]  Xf K KL 156 MEEFIRE KL 70 AR BR i M R4, B 7= B4k 2 XM AE
Bt AR #& Bolton Fll McCarthy +f & 7% (1962, Proceedings of the National Academy of
Sciences USA48:1390) 75 Hi ) Tm K K& 5°C C £ K4 10°C C, £E0. 9M NaCl, 0. 09M Tris-HCl
pH7. 6,6mM EDTA, 0. 5%NP-40, | X Denhardt ¥, ImM £2 @584 (sodium pyrophosphate),
ImM A58 — &40 (sodium monobasic phosphate),0. ImM ATP F1 0. 2mg &F m1 HJEEEE RNA 1,
HRIEFRAER Southern ENEE A IRIAT TAAT AT AT e Phifc i fE: 12 &8 24 /M
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[0161]  Xf T K& KL 16 MZEHRE KL 70 % H R 1K M B EF, 4 BT iR 8K # KL AE
6 X SSC i1 0. 1%SDS ¥k — K 15 43%h, HH 6 X SSC AELLTHEL[¥ T, 1K 5°C 2 10°C Lk
BRI, BEIR 15 438

[0162] 7R3 =ANJ7 1, AR W K HH AL B A% 1 IR 7 41 B ER A% IR 7 41 28 1 ) 2 1% IR 9
R4 B I 22 ik, TR i 7741 55 SEQ 1D NO:3. SEQ ID NO:5. SEQ ID NO:7 8¢ SEQ 1D
NO:9 I B Z IR b 31 AT 2220 60%, UL %2 20 65%, ALk 420 70%, SR IL 42 /b 75%,
SEARIE 22/ 80%, SEALUE 22 /b 85%, BEALIL 42 20 90%, £ 4 S {LLk 22 /b 95%, 3 HAL S ik 2 /b
97% [F]— VL [l — PR R R, Hom b i P 2 Ik ZEARIETT 1, BTl e 2 Ikt e 41) 52 SEQ 1D
NO:3 FIRZ HR 67 2 11850 £ 55— AMULE I J7 [, Jrdk i 22 Ik 47> #1) 2 SEQ 1D NO:5
A% TR 84 22 1229, 1855 — ML J7 [, Prid i 2 Ik gm bt /7 41) & SEQ 1D NO: 7 [I%
B2 77 & 13000 55— MR TT I, Frik MG Ikgn 5 5741 & SEQ 1D NO:9 HIHZ HR 73
£ 1468, Z WA Z L ERRE T

[0163]  {E55 PUANT7 1, A I8 S N AR K, Brid N AR A, 3 BBk 2R/ BRd AN —
NE LR FEER ) SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 EY SEQ ID NO: 10 [ lZhZ ik ;
SIS S Uik, FEERR IR M R A EER (of a minor nature), BI{RST ]
AT IAREER N, A B2 & O ST S/ 8UST 8W 8 1 2 R4) 30 MR
Y /IR 2R 5/ ) 2 i R R i G 1, 491 Gz 6 A g R 28 PR Tk 2k 5 %2 2 K4 20-25 Mokt
YNSRI 3 i SO 7 P ey G B D e SR AR IR A A N S, G 2 R P51 (poly
histidine tract) PLJRFAN. (antigenic epitope) B 4551 (binding domain) .

[0164]  fRAFEUARHY SEB R AE LA N A Z W Bt 2 2R IR A (O 2 R it 2 TR A A 2 1 )
M A RA (RARMRKELRAMR ) MR FERA (B BEHE IR B ) Bk TR
A (CREAR . @RI ) 7 RAFERA (RNER O Z AR Z R ) A/
RAIEMRA (H 2R N R 22 T2 B P2 R ) o W AL (specific
activity) HJZEERRIU R AU AN, IF HEH B QT H. Neurath #IR. L. Hill, 1979, T The
Proteins, Academic Press, New York J iR . i & A RIAS i i& Ala/SerVal /T1le Asp/
Glu.Thr/Ser.Ala/Gly.Ala/Thr.Ser/Asn.Ala/Val.Ser/Gly. Tyr/Phe.Ala/Pro.Lys/Arg.
Asp/Asn. Leu/Tle.Leu/Val.Ala/Glu Fl Asp/Gly.

[0165]  [&T 20 DMEAZRIR, IFEARIERR (HI0 4- IR 6-N- PR  2- &
B TR s A o - A2 2008 ) 7] DABURET A B 2 IRz 2R iR i gk . A PREE Y
AEPRSF A TEIR A IR AL B 154005 1K) 2 L BRI HE R AR 2 SR v DL Z IR ik 2k o “4E R
AR L A UE Ca i i, 1/ s e IS 2 AA A A T I AN 2 FE R 14k 2
GEfe o AEFRIRZATEIR REE UL A= TG i IF AR 2wk B REAE AT 1), 4G /S St ng 22
& (pipecolic acid)  MEMREIRER (thiazolidine carboxylic acid) IiE L3 1
A- FELREER, F1 3, 3- — AL 2R .

[o166]  HIfHLILHE) I, Z LR AR HAT IX R B M o LUK 22 SR A 34k 2 1 o i 32 9l
TR AL AT O 22 IR AR E T, B SR AR e 1, DU B pH S e

[0167]  REMSHRYE AT A0 ) 7 V2%, 19 G v AL 5 AR BR A 2 B2 73 X 154272 (Cunningham A1
Wells, 1989, Science244:1081-1085) KB EFXALZ AP HILFRIERE. Fh—H R+, ¥
B—NE R RTINS TP AR, I IS 22 7 T rIAEYRS T (RE, Y15
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FEREBR IS I ) DL E X T BT IR 43 B T O B 1) 2 IR R ik o [RIFE 22 WL Hi 1 ton 5%, 1996, J.
Biol. Chem. 271:4699-4708. i Fr13% M & A7 s H B B A AR BE F AR e A 1 ok 45 1) i 4 3
Sy g, A LR X HEOR A R IR L A AR AT BSOS IR D, JE R E
(IR Aid A7 5 LR IR AR R 52 o S LI de Vos %%, 1992, Science255:306-312 ;Smith
251992, J. Mol. Biol. 224:899-904 ;Wlodaver 25, 1992, FEBS Lett. 309:59-64., 752 3E
P& 1) [R]— Pt R e AN 5 22 TR IR [R]— 14 23 M >R HE BT, ik 22 ik 5 iR i A e B 1) 22 JTRAH 2%
[o168]  REMLALT A AN 11 175 A8, B AL A / s e 4l (shuffling) J5 vk, R 5 & A % 1 1
ik g7 v, i B 28 i Reidhaar—0lson FH Sauer, 1988, Science241:53-57 ;Bowie FH
Sauer, 1989, Proc. Natl. Acad. Sci. USA86:2152-2156 ;W095/17413 ; 8% W095/22625 7
T T8 28 7 25 R R AT AR B A B2 S R R AR, RERE AT A I B TR S
& PCR. W B 1K J& 78 (9] 41, Lowman 2§ , 1991, Biochem. 30:10832-10837 ; 3£ [H & #| 5
5,223,409 ;W092/06204) F [X 1 & 1] ] 5 4 (Derbyshire 5% , 1986, Gene46:145 ;Ner
A 1988, DNA7:127) .
[o169] 7% / AT ERe S mE L B 3G I L T A A A DU Hh 7 T 40 R 1A 1
TLREIT B AR 2 KIS T (Ness 28, 1999, Nature Biotechnologyl7:893-896) o HEMS M 1H
3= 40 i [m] i o 7 14 22 IR KI5 A 1K) DNA 73 %, 3 HLASE R AR 58k Y R D7 2 Dadil /e T 46
T3 SRV PRI 8 B R (1) 22 Ik SRS S IR R A SR (R B 1, I HLRERE N TR AN &5 44 1)
I
[0170]  SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 B SEQ ID NO:10 FIRZAZ Ik, 41 SEQ 1D
NO: 2 [F2d SR 17 %2 389, SEQ ID NO:6 2 LM% 16 42 397, SEQ ID NO:8 [Fjzd LR 22 &
429, 8% SEQ ID NO:10 [{J2a 1 25 22 421 2 L HU R B AR A/ Bldd A S 202 10, f1E
9, EALE 8, FALLE 7, BARIEE L 6, WAL 5, FALLE 4, HEFE 3, ik 2, F HESE
AL 1.
(01711 HA P U4 2R B i s 1 1 22 R e
[0172] AU BHI) 2 IR LASRAS B AR I E D . s B &, T AR SCS 452 Kk
P K EIARTE “3A53 17, BRI IRT 5905 1 2 K B AT R skl 7= 28, sl LA T
K B TR IR I IR AU BRI R A2 o ZEDLIE ) 5 ], 3RA5 B 25 2 IR 1K 2 K2 M 4h 7
WA
[0173] AU B H A N V) #1 MR 35 TR 2 Ik L2 4w 2 k. #an, Brik 2 ik w] LA
B 25 TG B 40 B 2 Ik W 2 AT R (Bacillus)  BEEK R J& (Streptococcus) | 4%
7 W J& (Streptomyces) . # 245 Bk B J& (Staphylococcus) . % Bk i J& (Enterococcus) «
W J& (Lactobacillus). F EK J& (Lactococcus) & J& (Clostridium) .
Geobacillus B Oceanobacillus £ ik, frid Z ik G [ f 1 35 P ; 50 2= KB M 40
Z 0k, 1 KW AF B (B coli) A5 28 Mg B (Pseudomonas) « P[] K B (Salmonella) . 25 i
T B J& (Campylobacter) « B2 4T B (Helicobacter) . # ¥ B J& (Flavobacterium) . #&8 ¥
Bl J& (Fusobacterium). Ve #F & JB (Ilyobacter) % 2 K H J& (Neisseria) IR R 1A &
(Ureaplasma) J& 2 ik, He BLAT P 1)1 S8 R I 1
[0174]  FEARIETT I, Pk 2 K72 WE i 2F f B (Bacillus alkalophilus) \f# e ¥ 28 18
M & (Bacillus amyloliquefaciens) i ZF f#F B (Bacillus brevis) 3 4R 2F #3 #F &
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(Bacillus circulans). 757 [C2E AT I (Bacillus clausii) &t 45 2E AT (Bacillus
coagulans) "R 2 ZEHIAF B (Bacillus firmus) < Jl%E ZEHAF B (Bacillus lautus). iR
Z2 AT I (Bacillus lentus) HUAC ZF AT I (Bacillus licheniformis) . 2 K ZF 4
T B# (Bacillus megaterium) . %% /D ZEHUAF B (Bacillus pumilus) . R HHE 7 28 f AT 34
(Bacillus stearothermophilus) FiEL ZEfAT I (Bacillus subtilis) BX 7% 2 & 4 fAT B4
(Bacillus thuringiensis) E A W V)5 S0 RS 10 2 K.

[0175]  7E 55— ARk B9 U7 1, Prik 2 k2 BAA W D) w280 i 05 ME 0 0 5 B ko
(Streptococcus equisimilis). fill ik &% Bk B (Streptococcus pyogenes). L 7 8% Bk
(Streptococcus uberis) 8K B % Bk B g P (Streptococcus equi  subsp.
Zooepidemicus) Zfik.

[0176]  ZE5 —/MUIERI T, Frid 2 KR A= 8E&E W (Streptomyces achromogenes)
] 4k 5% 2% 5 (Streptomyces avermitilis) 9{"’“&@. (Streptomyces coelicolor) K
HiF W (Streptomyces griseus) BIR T 555 1 (Streptomyces lividans) £k, H BH
RZIKE S A e

[0177] A% B HL A P 1) i SR B B M 1 22 DRt vl DL LB 2 K, OF B AR IE e BF £
RS2k B8 (Candida) « oo & 4E W2 BEJE (Kluyveromyces) \ EEAREELEJE (Pichia) \ F# BF
J& (Saccharomyces) . %4 5H B £ J& (Schizosaccharomyces) 8% Vi vf & & J& (Yarrowia)
2k, SLRA W ) SRR B I s E Lk 22 R B R 2 IR A T M % )8 (Acremonium) |
ith 2 J& (Aspergillus) . % M 2 J& (Aureobasidium) . 4 fd T~ B J& (Chrysosporium) . &
K % J& (Cryptococcus) . Filibasidium. % 4 J& (Fusarium). J& Jil & J& (Humicola) .
A B JB (Magnaporthe) « & & J& (Mucor) % 22 % J& (Myceliophthora) . ¥ %5 ¥4 I§
# J& (Neocallimastix) . ik ffl & J& (Neurospora). Uk 75 %% J& (Paecilomyces). #& #
J& (Penicillium). % B 47 W J& (Piromyces). %4 #% %W J& (Schizophyllum). B ¥
J& (Talaromyces) . # T #& B J&8 (Thermoascus) . #2 fl 7% J& (Thielavia). & 3l %% J&@
(Tolypocladium) B A% )@ (Trichoderma) £k, H HA U A BB IE

[0178]  ZEALIE I 1H, Tk 2 Ik 2 & /R £ (Saccharomyces carlsbergensis) . il il
Pl B} (Saccharomyces cerevisiae) #iALIEEEE (Saccharomyces diastaticus) . IE 7 K
% £} (Saccharomyces douglasii) . 7 & #f % £F (Saccharomyces kluyveri) . if Hi &% £F
(Saccharomyces norbensis) BEREEERE (Saccharomyces oviformis) £ ik, H BAG N4
RS I

[0179]  7E S AMWI DL IL J7 1H1, T ik 2 JIK 2 il i ith 8 (Aspergillus aculeatus) -y & i
% (Aspergillus awamori). H i & (Aspergillus fumigatus). R Hl] 4 (Aspergillus
foetidus) H A i & (Aspergillus japonicus) Fo) 2 i & (Aspergillus nidulans) .
2 i & (Aspergillus niger). K I 2 (Aspergillus oryzae). W& f§ Jit & i T
(Chrysosporlum keratinophilum) . Chrysosporium lucknowense. # & 4 fi T
(Chrysosporium tropicum). Chrysosporium merdarium. Chrysosporium inops. Fi 4
i 1 (Chrysosporium pannicola) . Chrysosporium queenslandicum. Chrysosporium
zonatums FFEUIREE R (Fusarium bactridioides) « K EEIE (Fusarium cerealis) & &k
P (Fusarium crookwellense)  KJJ#Effl (Fusarium culmorum) . RASEMEML (Fusarium
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graminearum) « A< 77 8 i (Fusarium graminum). 5 #1 8 ff (Fusarium heterosporum) «
ERARHE R (Fusarium negundi) « 2 P2 (Fusarium oxysporum) . % % 8 i (Fusarium
reticulatum) . ¥ 4L 8 f8 (Fusarium roseum) . ¥ & A 8% 2 (Fusarium sambucinum) . Jik
{6 B f) (Fusarium sarcochroum) . UL 43 #% 4 8 f0 (Fusarium sporotrichioides) . i
P fi (Fusarium sulphureum) . [# # ffd (Fusarium torulosum) . #, £ ff i f4 (Fusarium
trichothecioides). @ i 8 4 (Fusarium venenatum). %5 S5 /& Jit & (Humicola
insolens) s B MR AR I i (Humicola lanuginosa). K2 EZ (Mucor miehei) . & F B
22 7% (Myceliophthora thermophila). fH & ik ffi # (Neurospora crassa). Thielavia
achromatica.Thielavia albomyces.Thielavia albopilosa.Thielavia australeinsis.
Thielavia fimeti.Thielavia microspora.Thielavia ovispora.Thielavia peruviana.
Thielavia spededonium. & & il 7% (Thielavia setosa). Thielavia subthermophila.
+ 4 ¥ 8 & (Thielavia terrestris). My &k AN & (Trichoderma harzianum). i 7% A
7 (Trichoderma koningii). ¥ ¥ K & (Trichoderma longibrachiatum). H [K K &
(Trichoderma reesei) EXZRLARE (Trichoderma viride) Zfk, H B A WP m BHEES
Yo

[o180]  7E 7 AbHIALIE J5 1, ik 2 K2 BV HF & W1 T B HF & (Penicillium
camembertii). I8 ¥ 75 % (Penicillium capsulatum). 7= @ 7 %2 (Penicillium
chrysogenum) « Penicillium citreonigrum.#57 & (Penicillium citrinum) ¥ EH &
(Penicilliumeclaviforme) Il 4% (Penicillium corylophilum) . 7% &% (Penicillium
crustosum)  F8IREFE (Penicillium digitatum). Penicillium expansum. Penicillium
funiculosum. i 5% (Penicillium glabrum).$iiRkiE 2 (Penicillium granulatum) .
K 85 F % (Penicillium griseofulvum). & 7 % (Penicillium islandicum). & K #|
P %% (Penicillium italicum). t# 28 & % (Penicillium janthinellum). & t& & %
(Penicillium lividum). K752 (Penicillium megasporum) . ¥F K752 (Penicillium
melinii)s ¥ % FH 2 (Penicillium notatum). ¥ 8 7 2 (Penicillium oxalicum) .
W EFH % (Penicillium puberulum). %% %8 & % (Penicillium purpurescens). ;= 48
T % (Penicillium purpurogenum). %5 Hi & # (Penicillium roquefortii). 4 #§ &
7 (Penicillium rugulosum). /) ] 75 % (Penicillium spinulosum). FfL 7% & H %5
(Penicillium waksmanii) BY75 %% & AP 2 0K, 2 B A N D)3 SR BB vE 1

[o181]  ZESEPRLIE I I, ik 2 Mg #8822 85 (Myceliophthora thermophila) £ Jik,
I H s Uik mg #5822 55 CBS111. 65 ZJIk, 5 1 SEQ 1D NO:4 K12 ik, B H sz £ ik,

[0182]  7E 55— A SALIE R J7 1H, ik 2 K245 1 CBS495. 95 £ JIK, 4 41 SEQ 1D NO:6 K]
Z IR, B A IR

[0183]  7E 5 — A SALE R J7 [, ik 2 K2 4H 11 CBS494. 95 Z JIK, % 41 SEQ 1D NO:8 [
Z IR, B A IR

[o184]  7E 5 — AN AL J7 i, Frid 2 k2 BV HF & 20K JF H ik BV %
IBT20888 % fik, 41 SEQ 1D NO: 10 fJ 2 ik sk H sl 22 fik

[0185] W B fi# Y A2 X T /U B A, AR B AL 5 e A 58 2 B B (perfect and
imperfect states), FIH 24 MZE Y (equivalent) , Bl LAY (anamorph) , 1] 5
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WENCAERIRN A o ARG AR N U 45 5y M R0 & 1) 5 R R — 1 o

[0186] 3K L& 1) B R AE VF 22 35 92 W) DR 8 T 0o XS T 2 AR BE B 25 2 MU AR, BT 38 £ ik, o
0 T 2 [E R B = W A5 0 (the American Type Culture Collection) (ATCC) «
oz R A W An B B 9 W) % 5K P L (Deutsche Sammlung von Mikroorganismen
und Zellkulturen GmbH) (DSM). E. fh A% s P 4 (Centraalbureau Voor
Schimmelcultures) (CBS) F1 A& Mk #F 5T ML 44 & H) K 37 ¥ Ok 5 0 Jb X AF 58 o0
(Agricultural Research Service Patent Culture Collection, Northern Regional
Research Center) (NRRL) .

[0187]  ph4b, AT LIS I F IR R L ke, R0 46 A BAR FE (M, 38 HEJE K 56 )
I B S B AT IR L L IR . T AARIRALE (habitat) 43 SR AE DI HE AR A2 A 40
BN A RN o B ] 38 e A ABL R 5 e 3K Rk A 2 TR 4 B8 cDNA SCHE SR 3143 ik 2 -4 1
B2o — EL R BT R BT R I 21 9t 1 22 IR B 2 42 B R P 91)» 3 B A0 FH AR AT A e AR N 7 88
HRIH AR Tk 2 % 1R 7y B sl e (2 W, 5110, Sambrook 4%, 1989, W, F30) .

[o188] AU B 2 Mb t 5 fb-& 2 Ik sl ] VIR i k-5 2 Bk, He Aok 5 40 1 2 ik k& 210 B
2 PREH T B N AR ek C Ko Ik 9nbs o) — 2 IR IR)7 1) (8 &5 ) fil
G TAKHURZ R T (B ) RS2 K. A fE 2 IR E A 2 A
CLRN IR, JF B0 45 1% 2 g 5 22 DR () 4 0 7 20 AASE S ATTHE D B2 e o, IF HAT Rk & 2 Ik 2R 1A 78
FHEE B A b I H R .

[0189]  Fl& 2 HKIET] LLELFEVIERILT i o — B A3 T RG22 IR, st VIR Bl A7 5, MG
SR TBURAT N 170 2R B s M 1 22 i

[o190] ) Il A7 5 H 5% B AL 65, B AN BR T, 9% 19 — Ik Lys—Arg i Kex2 A7 g0 (Martin
& 2003, J. Ind. Microbiol.Biotechnol. 3:568-76;Svetina %§ , 2000, J. Biotechnol. 7
6:245-251;Rasmussen—Wilson %5 , 1997, Appl. Environ. Microbiol. 63:3488-3493:Ward
& 1995, Biotechnology13:498-503; F1 Contreras 2%, 1991, Biotechnology9:378-381) ;
Ile—(Glu B8 Asp) —Gly-Arg Az i, H 78 K 20 IR 7k 2k 5 i i Factor Xa & H Mg U] &)
(Eaton %% , 1986, Biochem. 25:505-512) ;Asp—Asp—Asp-Asp-Lys £ s, H 78 #i & R )5 i
ot o )] #] (Collins—Racie Z& , 1995, Biotechnology13:982-987) ;His-Tyr-Glu
7 5 B His—Tyr-Asp {7 /&, H i if Genenase I 4] #| (Carter Z% , 1989, Proteins:S
tructure, Function, and Genetics6:240-248) ;Leu-Val-Pro—-Arg—Gly—Ser {7 £,
H fF Arg J5 @ o Bt M ] #] (Stevens, 2003, Drug Discovery World4:35-48) ;
Glu-Asn—Leu-Tyr-Phe-GIn—Gly 47 i, H7E GIn J5 B TEV & A EEYIE] (Stevens, 2003, I,
) sH1 Leu—Glu—Val-Leu—Phe—GIn—Gly—Pro {7 f5, HAE Gln Gt A TEER AL
Er 3C SRABY)E] (Stevens, 2003, W E3C) .

[0191] AL HMK

[0192] ARG Koy B2 1 TR, AL & g AR i B B A P U0 S8 s TR 1) 2 Ik
AL R 5], B R 2 s A B RAT PN U0 SRR R M 1 22 IR A IR e 91 2H o

[0193]  FEARIE 1 5 1H, % HF IR 7 SEQ 1D NO:3 B HH SEQ 1D NO:3 Apk. 65—
SEOLLE T T, 2 E B AL B K AT B NRRL B-30902 7 it & ik pCIC161 A i & f e
A, B K AT B NRRL B-30902 H Jir & UKL pCICL61 F BT & I FEFI A e 87— ML TT
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i, % R 747 SEQ ID NO:3 [H AL IKgmhs X B SEQ ID NO:3 (¥ # 2 Ikgm i X
o 785 — LT, RS SEQ 1D NO: 3 [FAZ IR 67 £ 1185 s SEQ 1D
NO:3 [IRZ IR 67 22 1185 A /e 1E 75— SEALIE B J7 T, #% 17 B /7 4140 & K W 1 NRRL
B-30902 H1 T & JFURL pCICL61 H1 BT 25 [ A 22 ik i X B8 ph KA 18 NRRL B-30902 1 T 25
JFCRE pCIC161 H AT ) A2 IR X A e AN B IE 8 4 2 IR OAZ HF R e 471, ik
Z KA SEQ 1D NO:4 2 IR 7 A B S 2 IR, B SEQ 1D NO:4 [ IR 7415t
B IRAL R 5 B I AL 250 R ) 0, TR AT IR /7 AU AN R - SEQ 1D NO: 3 sl sl £ JIk
e . AR IR & SEQ 1D NO:3 [V 741, BTid 0 e 51 gmith LA P 1) S8 BE i s 1k
(%) SEQ ID NO:4 ¥ B

[0194]  7E 55— ML T, 74067 SEQ 1D NO:5 8k SEQ 1D NO:5 4. fE
Ty A BARE R T [, A R /AL S K A B NRRL B-30903 H T 3 Jivki pCIC453 Hh i &
[%)741), 8 FH KA B NRRL B=30903 m T & Jiuki pCIC453 W BT & (K P A A o 76 55— MR
BEJT T ATRR )AL SEQ 1D NO:5 2 Ik gmts X B SEQ 1D NO:5 [ 2 ik 4w
WX A o 75— ML T 1, #Z R 7 41145 SEQ 1D NO:5 % IR 84 & 1229 B SEQ
ID NO:b5 [FIRZ TR 84 22 1229 L o 16 5 — A SEAUEE I 7 T, % PR P A1) A & KW 1 NRRL
B-30903 1 FT £ JFRL pCTCA53 Hh BT £ 1) 1 3 22 ik g i X B30 HH K 4 18T NRRL. B-30903 H filF 25
JFURE pCIC453 HR AT 1K) A2 AR AE X 4 i A ¢ WIS 08 4 2 BRI P IR J7 471, BT ik
Z KA SEQ 1D NO:6 [Z IR T4 B s 2 Ik, B0 SEQ 1D NO:6 (2 1R T 41 st
FCGAZ IRALRR 5 B T2 AR 2 RS I M, PR T IR A1 AS IR T SEQ 1D NO: 5 B e 2 ik
il rH) . AR BIEES & SEQ 1D NO:5 [N /741, Brid 41 gnhth A P ) 58 0 s 1
) SEQ ID NO:6 f) F Bt

[0195]  {E 57— ML 77 T, AT IR H45 % SEQ 1D NO:7 sk SEQ 1D NO:7 4. 7E
Ty A SRR 7 1T, % B RR e )AL B KW 1 NRRL B-30904 H BT £ JFURL pCIC486 H T 75
(11741, B KA B NRRL. B-30904 H T3 JFkE pC1C486 H i & I A2 o 7E 75— M
BT AT SEQ 1D NO:7 [ 2 Ik gmts X s FH SEQ 1D NO: 7 [ 2 2 ik 4
M A e 76 55— MR 7 T, AT BT A SEQ 1D NO: 7 IR 77 22 1300 5 H SEQ
ID NO: 7 FIRZFFIR 77 22 1300 20 fil o 76 55— SEAUEE K 77 T, #% 7 R P A1) A & KW A 1 NRRL
B-30904 BT & JFORL pCTCA86 H FT 7 [ A 2 ik i X BX HH K AT B8 NRRL. B-30904 H i &5
JFUkRE pCIC4A86 H B4 1) 22 Bk i X 4L e A ¢ IS A5 4 S 2 IR (KA P IR 471, T ik
Z KA SEQ 1D NO:8 M2 74 sk L e % Ik, Bl SEQ 1D NO:8 [ 25 1R /741 sl
HCGAZ IR s T T I AR 2R ) R, TR IR AU AN R 1 SEQ 1D NO: 7 B st £ Ik
A, AR HIEE K& SEQ 1D NO:7 FINE 741, BT id U v 41 gt LA P 1) S Byt M
[f) SEQ 1D NO:8 [r )} B,

[0196] 765 — MM 7T, B H 74067 SEQ 1D NO:9 8k SEQ 1D NO:9 4. fE
Ty A BEARE R T 1, A% BRI /AL S K B B NRRL B-30900N A i & TRz pPBCe15C H1 f
P4, B K A R NRRL - B=30900N = BT 5 JBURL pPBCe15C H il & (K SV A . 7E 5
— ML T T, AFER R )AL S SEQ ID NO: 9 RN Ik gwAs X 5 1 SEQ 1D NO:9 f) 3
LIRS A o 7E 5 — ML T, R F AL SEQ 1D NO:9 % R 73 2 1468
oY SEQ 1D NO:9 MIRZHTR 73 4 1468 2. {E Y — AL 5, #Z R 5 & K
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JAF B NRRL B=30900N H il &5 JURL pPBCe 15C 11 BT 75 1) e 22 ik 2 65 [X B8 HH K AT B NRRL
B=30900N 1 it & JFURL pPBCe15C H1 T & ) i 2 Ik X A i A BRI B 4 i 22 IR
BRI, Tk 2 SRS SEQ 1D NO: 10 2 FE R 741 s L s #£ IK, 801 SEQ ID NO: 10
(128 SR T 5 B A2 TR 2 R 5 i a8 2 05 () i M, BT iR A% P IR P AU AN R T SEQ 1D
NO: 9 B R KGRI P51 . AR BHIEI & SEQ 1D NO:9 FIE 741, FiTid U 7 51 4w B A
PN ) S B TS A SEQ ID NO: 10 ) B

[0197] AU BHIEW KRB ZEATIR, TR AR Z IR TE SEQ 1D NO:3.SEQ ID NO:5.SEQ
ID NO:7 8 SEQ ID NO:9 Byt 2 Tk gmht 41 4 2 222 b—AN9848, B 7E SEQ 1D NO: 3.
SEQ ID NO:5.SEQ ID NO:7 8% SEQ ID NO:9 IR IKgmit 41 h B 220 — AR 1%
FFRR L Rl L P R S8 M 7R 7 91 46 SEQ 1D NO:4. SEQ ID NO:6. SEQ ID NO:8 8% SEQ
ID NO:10 WS k. EPUER 71, Pk e 2 IkAE SEQ ID NO:4 ({24518 17 2 389,
165 — AL 5 18, FT IR A2 K2 SEQ 1D NO:6 fZ LR 16 £ 397, 85— Mk
J7 1, BT et 2 ik SEQ ID NO: 8 2 1R 22 42 429, 155 —AMLE R 77 1, Frid i £
Ji2 SEQ 1D NO:10 [& 3R 25 & 421,

[0198]  FH T~ 73 B8 B8 va I 4 0 22 K 1K) 22 4% 17 B8 1T B A2 A8 2 0 1), B 466 S TR
ZH DNA 4355, M\ cDNA il 2%, Bk H 41 A . n]am ik 48] a5 A 3 10 38 A B i X Y. (PCR) B
TR ST LA O e SR A I 5L A7 LA &5 1) Re P 1) v [ DNA iy B, AT 5 B0 AT P 226 R 41
DNA Ta %A K I Z 17 ER . 20, Bltn, Innis 2%, 1990, PCR:A Guide to Methods and
Application, Academic Press, New York. n] DA I E R ERP 14 7572, U8l =0 e b
(LCR) «i&Efei5 b 5% (ligated activated transcription ;LAT) FIIE T#ZEEE 4 14 14
(NASBA) o ] DL FE A 22 5 CBS117. 65,301 18 CBS494. 95 5451 1% CBS495. 95 B #%, ok
'©BAH R AR e e 2 R IR  FF HLDR e mT U2 3 40 BT iR A% 17 1R 17 40 1) 22 TR G i X 1) 57
TR AR AR K (species variant) .

[0199] AU BHIEW M A 5 A% AT IR T 41 B HHAZ AP IR T SN AL IR 3 B 1 2 1% 1P IR, BT ik
% FE51) 5 SEQ 1D NO:3.SEQ ID NO:5.SEQ ID NO:7 5 SEQ ID NO:9 #1522 ik 4w h5 FE 51 2
H A2 b 60%, 1L 220 65%, AL 2D 70%, BALIE 2 /D 75%, SN 42 /b 80%, SN 5 /b
85%, AL /D 90%, 22 FALIE Z D 95%, FF H ik 22 /> 97% [F—PE Ry Rl —MEFE A, g
My M2 k. ZEOLIE T T, Bk s 2 K 4m i /741 72 SEQ 1D NO:3 A% TR 67 2 1185,
TE 55— MR 7 1, P i 22 Ik gwbs 7 41) /2 SEQ 1D NO:5 A% 1FIE 84 22 1229, J—4
LR 7 T, B 2 ik gmbis 2 471 2 SEQ 1D NO: 7 HIRZH IR 77 & 1300, 55— MLk Jy
1], BT it A Z Bk gmig e 51) 2 SEQ 1D NO:9 (A% TR 73 & 1468,

[0200] &4 4R AL A A B 2 K A% T IR 17 AU 0+ & i i 2 IR A B AR AL 22 ik m]
ML ARG5S PR 2 Ik “IEAR AL 38 Z IRIFE R AR E A XL L K] B8
DL 26 TR e 1 77 2 AS [3] T M HE AR SR 43 B8 10 22 K, 90 4, B v P A e e M i
i pH 25 EAA AN LA K. w[LAAE/E R SEQ 1D NO:3. SEQ ID NO:5. SEQ ID NO:7 k
SEQ ID NO:9 [ 2 K25 X A7 15 (1% 1 1R 741, 49 4n FL v e A () Skl b, F0 / s it 51N
W R A% R B AL AR P 51) < P ik BUARAS P A2 AL 1 IR 7 91 9 B 1) 22 JIR ) 7 A1 B 28 2k
B 740, AR FF 6 B AR B I A AR 205 1 1B 8 5 8 P U] 7 A AN [A] g 2
BERTH . R TR M, 2 W, 40, Ford %%, 1991, ProteinExpression and
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Purification2:95-107.

[0201] X P A AN 52 51 2 W2, IR LR BRI AEXT T 0 7 D R EE I X Ik 2
ANEEAT  FE HATR = AEE R 2 IR e X T H AR BH 1) 73 15 1) 22 A% 1 IR A 650 1) 22 IRV 1k DR B )
I HL BRI e AN AT HUAR ) 28 SRR BR 2k, W] LA 48 A I8 23 S0 4 7 v, 491 4 5 7 15 A2 BN
TR X AEARE (0L, i, Cunningham 1 Wells, 1989, W. F30) k%%, /G —H A
o B SAR 5| N B 43 7 A BRI s LE FL AR IR AL, I HLIW BT 19 58748 4 1 (19 N D) 5 pE I
T T, DA T IR 2 - (R3S P OC B B S R IR AR S o KA — WA ELAE A st RE S aE
Ly Mt = 4 S5 RN 52 , 30 I W R AR 20 BT« i AR SO SR AR R I X R R AR 2 (S
WL, B, de Vos 25,1992, W, 37 ;Smith 45, 1992, W, F3C ;Wlodaver 25, 1992, W, F3C) .
[0202]  ASR BRI e Gibdh AR B 2 IR IR 3 B ) 2 4% 1 IR ik 73 BS I 2 i P R AR 3R IK
PR, IR A, SEARIE T 550 KA F, SEARIE T — A R AR, R ik
BT, B ERUEAEE & R AT, SRR FA4448 (1) SEQ 1D NO:3. SEQ 1D
NO:5.SEQ ID NO:7 B¢ SEQ ID NO:9 [ 2 ikgad) 741, (i1) £ T SEQ ID NO:3 Bk SEQ
ID NO:9 [ 8 2 ik g bd 41 0 1) cDNA J7- 418t 2 SEQ ID NO:5 8 SEQ ID NO: 7 [{ k%
Jkgmbs A ZE R DNA 41, 85 (Pi1) (1) Bk (1) BYELAMNEE s BRE AT SR8 (RT3 471
(Sambrook %% , 1989, W._L3C), WIASCHT & . EMLIER 7T, SEQ 1D NO: 3 (1) AT ik e 4
Z RIS PN % R 67 22 11850 75— ML J71H, SEQ 1D NO:5 [T il il 2 ik
TSP R IR 84 & 1229, 185 —MEIEHI 7, SEQ ID NO: 7 [Tk pieseh 22 Ik 4w it /7> 41
FEMHTR 77 2 1300, 765 — ML 51, SEQ 1D NO:9 [ BT IA A Z Ik gnhd 41 /e i
% 73 % 1768,

[0203] AR HIILW Ky B 2 E R, ik 7y B 2 o ik LLUR 77%3k15 : (a) 18
A AR A - R EEE R S R AT K DNA KRR S LU RS2 AL < (1) SEQ 1D
NO:3, SEQ ID NO:5. SEQ ID NO:7 5§ SEQ ID NO:9 [shZ Ikgmid)e5), (ii) 8 T SEQ
ID NO:3 8K SEQ ID NO:9 [ i 2 JIK 4w 3 51 1 (1) cDNA P51 8l 40,7 SEQ 1D NO:5 8 SEQ 1D
NO: 7 [Pl 2 IR 7 21 (R S5 ERT 4L DNA JP 4, 8 (i) (B) 8¢ (L) IEAMEE R0 (b) 70
AT Z AR, Ho bt B W D) a SREBE R RS R0 2 k. ZEARIE B 51T, SEQ 1D NO:3 ¥ i
L IR 7 5 AL TR 67 &2 1185, 1855 — ML J7 1, SEQ ID NO:5 ¥ ik il 2k
Z RIS PN R 84 2 1229, 85— ML 71, SEQ 1D NO:7 [T ik e 2 ik
WP A R IR 77 & 1300 785 —MEIERI 71, SEQ ID NO:9 [ ik pie et 22 ik 4 it /7> 41
EEHER 73 & 1768,

[0204]  AZFRAAER /A

[0205]  AS BRI KA 3 A i B IR 7 B9 1R 22 1% IR I IR A R A4, TR 4y B I 2 - 1 IR
5 =8 UAN R P20 ] B E &1, B i3 7 A4 608 e 40 i b 7E 5 &R 75
PRI T e SR HRIA.

[0206] W] LAV 2 77 ARARAE G S A< B 22 IRV 70 B 1) 2 4% 5 R LR IR 22 IR 3R o Al
FRISEANR, 704 2L ATFRR I 7 503 N Btk 2 g AT 3 E v] g2 B I B 75 1. A
FHE A1 DNA J71EAE MG 2 4% 5 1R 751 I B AR 2 AR AUBAN )

[0207] R FAI AT L2 TE A a3 781, g TR g A R W 2 IR 2 - 5 IR
(1 40 MR PN R BRI S8R A S A T 2 IRER IS R xR 8. Jash T
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AJ DL AR BT e (1) 18 S 4 M B R SRS PR AR AT AZ B R 7 1) A S AR I T R R 2
(R B, I BT LG A5 55 i = 40 i ] 5 s e 5 A I o b R P 22 IR B PRI 3R A

[0208] I -5 5 A B AL I 1) 3 A 3 5%, R i) 2 A1 4 IEITEEQHJE@EP%%E’JA & ) )
T HISEB S N R SRAG Y B B T K B Llac #4905 R O 8E R I (Streptomyces
coelicolor) ZRARFHEEAEDE (dagh) Ak B 2F fUFT B SR SRBE E MR IBGAE Y] (sacB) HBAK ZF flUfT
oo = JER IR (amyL) g RIG T 28 FOAT B 22 2R M M 2 R (amyM) U K 25 FAT 1T
a - YEM AL R (amyQ)  HEAC ZF FRAT B 75 25 SR 2 ] (penP) Al B 27 FRAT B xy 1A T xy1B
FERF R B - WEEIZEEFER (Villa—Kamaroff Z& | 1978, Proceedings of the National
Academy of Sciences USA 75:3727-3731), LA K tac JB &N (DeBoer 2%, 1983, Proceedings
of the National Academy of Sciences USA80:21-25). A4 J3 s 7 4E " Useful
proteins from recombinant bacteria” T Scientific American, 1980, 242:74-94 1 ;FI
f£ Sambrook %% , 1989, N b 3CH k.

[0200]  HI T8 T A< i W] FARZ R A6 T AR A 2 0K L W T 32 4 B 2 SR )65 348 L 31 1) S 461
s N T AIEG I ZERISRIF I A 31 oK & TAKA Ve g 2 AR B (Rhizomucor michei)
RARARE AR EMEDE o - JEmbE. Bl SRR o - ekl 55 i s tha
HHET R I (glad) 2 AR 55 IR U 188 oK ot 25 g 1tk 2 3 T L K 2 TR R B TR S A I ) B
ith 85 SR B SR AVE R #T B B s (WO 00/56900) B Jy #itffl Daria (WO 00/56900) .2
J S Quinn (WO 00/56900) AR WAL A IR FE SR 188 (WO 96/00787) \ FLIGARZ B — i HE
HEE B IRARE LT YE —BK NG T B IR LT YE WK 11 M IR 2 A U0 A R P 1

HIRARE N VISR 1T B IR N U A SN T1T. B IORE: W DDA 8Bk TV LR
BNV EIFERERG V. B ICRFEARZERERG 1. IR AR 11, B IR B - AW, UL
K NA2-tpi JAZN+ (R A B DY o — JEXy B2k DRURUK 25 TR B R S A4 Bl 22k B 1) )3 )
THIZREH) s HEATI AR W AR & 1 3 1.

[0210]  FEREERE 0, A KA 307 T B R RIERTT BRI REABEAL S (ENO-1) |
R % Bkt LR RS (GALL) RS 5% BRI S0 / H s —3— B8R I &0 (ADH1, ADH2/
GAP) PR PY % BEPA BE B R e A0 (TPT) (RRV I BFGJE R 22 2 (CUPL) IR BE 3— B PR T
BRI . TR REE 40 B e A A JE 307 Romanos %% | 1992, Yeast8:423-488 #f
[0211] 4P At AT LU A 0 (1) 4% S 2 0 4, 2 HH e S 4 i TR ) DL % SR i) )
o FTRZ LT P55 9IS TR 2 IR B R P2 K 37 Rl Ve bR . w] LUK AE By
EE AR DhRE AR £ b e AR R B P .

[0212] X T2 R EL BT - 40 L I 28 0 I R B R ZE R AT <K it 2 TAKA JER I
it 25 A BE Ve R g AL S A AR SE R PR Sl SR A o — DR R R Bk R B 1Rl
FEEEM.

[0213] X TP BETE 3= 40 MO0 () 28 1 AN An T i R DR AT < TR 99 152 B A7 T A 1 TR 975
PR B (a3 C(CYCL) FHPERIA R RE H v —3— R M Bg . X T RRfE 3= 40 i e )
2% 1 Romanos 25, 1992, W. | rHiidk,

[0214] 45 7 H1) 38 P] L & 3 i AT 325 41, FE et 1 5 40 M ) 89 198 7 22 1) mRNA =|E
BEDC o AT SR A A A R M T 45 2 IR AL B IR Fe 91 57— R o ] DR AE BT ik g 324
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Mo R D RE AT /Y3 P 51 AR A R B

[0215] X T~ 22 PR B 3= 40 MO AR 1B R A 3 e 21 N A0 1 Bl ZE R SR AT oK i 25 TAKA T2 #y
Pl R e S gt 25 O B B IR e AL B o

[0216] X% T~ BEAE 3= 40 Mo & 18 I BT 37 20 A QT i 16 22 ERT SR A« T 9 199 B 0 T2 4 il
(ENO-1) « MRV 5% B 3— B R H 9 % U it N VP9 19 B o KT 00 N P i 0 2 Ut S 8t/ H v
M —3— WML NG (ADH2/GAP)

[0217]  JFEFAET] LR R R IRALT A, g S IRT 51 37 AR v ] ko F2 11)
JPA, H HAERE SR, i 32 40 Moot 2L R0 4 15 5 LUK R MR 1 e I8 0 22 4% % 1) mRNA . 7 LUK
TP de A 5 40 M b D RE AT SR R 1 IR AL S FE A i B AT

[0218]  XJ T~ 22 R 0 B 1 = 40 M D0 12 (%) 28 MR 7 IR AL 7 41 A G 1 g 1) 5k ERL 3R AT < oK il 2
TAKA JE A 8 7 1115 30 RV W I A S5 1t 2 €0 2l 6 o T R 6 il R Wl P 2 1 g A 2 1 T
e o - #IBE G .

[0219] X T BFrg = 4 i E A 1 58 IR 7 B2 4L )7 41 B Guo AT Sherman, 1995, Molecular
Cellular Biologyl5:5983-5990 ik .

[0220] A FHNIET] LR E T IG5 X, Hogwmhd 5 22 IR 1) 2 58 oK i AH 1 1 2 B 1R 741,
I BAE TR 2 IRE NG 3 WA . IR E A gL 741 57 i ml [ A 1A 5 15 5
JRGRAS X, 5 b 43wk 2 IR gbs X BB R AR SRR B D i . R IE e
T, FhS A1) 57 i v AN T TR S8 SR A T RS X o YR 1E T TR G S X A G
B PE A AN TKAR M 5 A5 T IR i X I W] A T5 1 B, SMRAE 5 IR G hd DX nT LA i) 24l HY
FRIRAE T IR G5 X CAKG 5 22 IRV 23k o SR, 45 5 3RO 1 22 JIRE N P e 7 3= 40 B 1 7 3
wie (BRI, srb 23 gedidr ) WAERMIE 5 IR hd DX n] 7E A B A A .

[0221] X T 40 i 1 3= 40 B A A0 M5 5 Ik 4 b5 X2 I\ T g 1 25 DR 3R A5 1 5 IR g
B DX« 2F 400 FF 1R 8 NCIB11837 7™ 22 28 Bl V& ¥ g\ W8 FA IR U 25 f AT B8 o — U Wl b A
ZEFMT B EL AR (B (subtilisin) oA 2F fRFF R B — PN It fi Mg 8 2R 7 2F AT B9
VS A B (nprT, nprS, nprM) Ak B Z2F AT B prsA. 53 A 195 5 Ik B Simonen Fl
Palva, 1993, Microbiological Reviews57:109-137 ik,

[0222] X T 22 R B e 5 Al O RN 15 5 TR G b DX A\ A0 T B 1 255 ERT SR A KA 5 ik G
PBIX oK A TAKA JE Ky B 8 ih 2 rh M ve b B 28 th & i e b B 2 AR B R AR IR &R
1 R S T 4T 4 3R R S SRR P U SR BRI VOB AR K B A R T

[0223]  %f TP RETE 240 Mo FH IS 5 IR BRI BE o PRI~ 0 BRI B Al () 225 (R 3R
2. HEA AP 5k 1X H Romanos %5, 1992, WL _ESCHIA.

[0224]  FEARIERY 71, /5 5 A3 SEQ ID NO:4 (2 JElE | &2 16, 8{# 5 SEQ ID NO:4 i
AR 1 2 16 AR 185 MUETT I, 5 5 kg5 X /& SEQ 1D NO:3 % 1R 19 %2 69,
[0225]  {E5— ML T, 155 Bk 4 SEQ 1D NO:6 MR FERR 1 £ 15, B | SEQ 1D
NO:6 2218 1 22 15 o 55— ML Ty 1, 15 5 IR gm A X 5 SEQ ID NO:5 % H
39 % 83, 8t # H1 SEQ ID NO:5 I TFIR 39 & 83 41/%.

[0226]  {FE5— ML 5 TH, 155 Bk 4 SEQ 1D NO:8 LM 1 £ 21, 83 1 SEQ 1D
NO:8 (2 2L 1R 1 22 21 Ao 155 — ML T M, 15 5 IR gm A X 5 SEQ ID NO:7 % H
14 % 76, 8 /1 SEQ ID NO:7 A% TG 14 & 76 4.
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[0227] {5 —AMEEETT I, /5 5 K& SEQ 1D NO: 10 2 FERE 1 & 16, 8% i1 SEQ 1D
NO: 10 HJZ MR | 22 16 . 16— ML i, /5 5 kg ig X £ 5 SEQ ID NO:9 k%
2 1 3 48, 8k#& 1 SEQ ID NO:9 HIHZH R 1 &2 48 4H .

[0228] i 4% /7 51 i W] DL BT DR 9 0 DX, Jo g A T 22 iRk 2 2 R o M /A B R P 4.
13 Z JKFR A B IR (proenzyme) BYHT £ Ik (propolypeptide) (B AE - 264 &t T FR 4 fig IR
(zymogen)) o U 2 JRIE 5 2 T v T 16 JF EL Re 8 28 ik iy ok i e Ak B A Ak D0 AN T 22 TR 2
A Ay GRS PR 2 K. T DUOMA, 2 FAT B Bk S R (aprE) A ZE AR R 1 R G
(nprT) ERIEEERE o PRI SRR B 2 R A 2R HE BRI MG R 22 5 R (WO 95/33836)
(1925 BRI 3R AT BT KRB X

[0229]  {EARIERIJ7TE, BTIEAL S SEQ ID NO: 10 M2 FEMR 17 & 24, 83 1 SEQ 1D NO: 10
MR 17 2 24 . 165 — ML, BTKgRIS X A5 SEQ 1D NO:9 MIR% g 49 &
72, 8% /1 SEQ 1D NO:9 KBTI 49 £ 72 k.

[0230] M5 5 IKAHTIRIX =38 3 HIRAE 2 IR P & R am i, AT IR B T B4 E (next
to) KR b, FF HAGE 5 A DR T S8 0 A DX i & 2 K vy

[0231]  [RIFEFRARM A2 OS2 41, o A v AH XS T 1 = 40 I i) 2B KR 11T 2 IR R 1L
YT FRGE IR S 2 15 | A S5 R 3 3 i 7 A, 2 B BRI » A48 R T4 S W R A7 A 1T JE R
KBRS JFZRE TR RGEEE lac, tac fl trp AR RS EREEEH,
A LAMEH] ADH2 RAREL GALL R4t . 1ELZRFLB P, n] LA TAKA o — JE¥ B A 27 B2 ith 4%
B VE S B FOK R RTREE R AR BT E A RTS8 o TS e A e S TS
RVFERY G751 fERERA T, X7 FEEZ IS (methotrexate) f77E T
MR A RIE AL K], FILLE 48 (with heavy metal) ¥ & EmME AR FiX
SRS OLT , ghtd 2 IR BIAZ T IR 7 2044 5 115 e 21 m] e 2

[0232]  KiA#Ek

[0233] AR BIEW K EARIERA, Tk EARER AT RPN L ZITR. 89T
R SRR 255 o A SCATIR I 2 Rl R A 42 7 41 7] LGS S 7E— e L= AL R R0k
BAR, Pt Rk B AR nT DAL RE— AU LA 77 (58 1 BR 67 i LA VT AE IR B6A7 pi e N B
M2 SRIAZ IR P41 . Al IR 2, v DUE R B M O T RIS A P iS5 ik
JE 5 IR AT R 7 5 B R A B Aok RIA A R AT BT 9 AR R Bk i 72,
W4t 75 B T2, IR Gt 741 508 1 1 3R 45 7 9 T R A HE 2

[0234]  EEZHRIAE NN DURATATE AR (B0, TR sl ) , H e 77 (F k4T S 41 DNA
IR, IF HLREME = AT IR P H 3R o BRI 1B Bl 8 O T 3R 55 5 I N Z R Y
T EAN ML AR A M . BopnT DUR ZetR B A FOR TR

[0235]  ZLAAT] DL H = S HlEk, B, B 5 et ik b sk (entity) /716 RIEE, H &
M7 TG ARG, BN, FURL Qe RS o QB fF (minichromosome) B T 44 ta
o BART LA AT TR 3 ST B (means) o B3, Bk m] LLZ—FU bk 5| AN 15
T4, BA BFER AP I H S5 E TiZaR gtk — 2 HI k. that, v LUE
FH BB PR 28 R BOTTRE B AN BYCSE 2 AN AR BlOTURE, HCAL IR 3 R 5 | N1 3240 B RS DR 21 1) 56
¥ DNA (total DNA), s%n] DA{# H 45 881 (transposon) o

[0236] AR BH A DL & A — D BUL R EbR IS, i F RIs R Hk e g
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BB M. bR R, R R AV SO B B VX e BB x
IR MET I R FEYE (prototrophy to auxotrophs) %%,

[0237] 4P 6 MEFRIC R SE A 2 ok B 2 AR B sl A 2 AT B dal BEERT, BT
JUAERBUERIARIL, FrR S ER PG N N EE R FIBER GRSV RS X
T®EREE L0 M A& bR ic /2 ADE2, HIS3. LEU2, LYS2 . MET3. TRP1 Fl URA3. JH T 4R E B
i E AN AL I B AR IC R FRE AR T amdS ( ZEEZRES ) « argB ( SR FEHLH B ) |
bar (B85 (phosphinothricin) LBEEFEME) hph (W5 ZHIREB N ) niaD (AHERIE IR
B) (nitrate reductase) pyrG (FLIEMEMZ T -5 - iR i 8 ) (orotidine—5"—phosphate
decarboxylase) . sC( Wi MR MR HF L ¥ BB ) FN trpC( AR L 75 I R & B (anthranilate
synthase)) VAAENTRISEN . ik HIAE tha & 40 i 0 2 A S5 it 2 sk th 2 1) amdS A1
pyrG FE R AN K552 B (Streptomyces hygroscopicus) [ bar &[]

[0238] AU BRI A Jo i, 2L AVFE A RS AT 35 40 i 2k PR 20 Bl A 70 40 e o
AT PR AR A E R

[0230] A T G AN TE A0 M ER R AL, BAART {15 2 TR 2 4% B R I A1) sl A T i ik
[ 5 e A [R5 2 RS N TR AT SL e B oot 83, BufmT LLE A B B R
P, FTHe Rl FYEEA RS NG A SR A G G AP RO TRALE . O T 38 IERs
A B RS ] Be I, BEE To/ VARG & H S B B E LR, 1 100 22 10, 000 FFIEXT, ik
400 £ 10, 000 FEEEXT, 3T HLEALE 800 £ 10, 000 HJEXT, Hi5 4 M (1) H br 751 B AT i FE 1R
— P DR R E A MR . RS o] DO AT 41, H 5 18 3= 4h e JE PR 20 1) H s
GIFEIR . deAk, 3G o] LU B s sBigm i (A% IR T4 o o —J5 1H, n] LU A E i A
AR B A1 BE5 218 E A M 2 R A

[0240] &Y B S, BAAW] CLgE— A & Rk A, JLAT SR Be % 75 TR K 1 32 40 i
o E ERE . SHE AT U3 B E R IR Bk - (replicator) , HAR4H i
HORIEDNRE . ARV “ I AU B BURE B I AR AR SO SOh Be AT TORE B MR R Y S
[MZ R T 51 o

[0241] 41 B 52 il 2 A PR S8 A 0 V0 KA B A 52 4016 JBURE pBR322. pUC19. pACYC177
M pACYC184 ) 52 il s, A1 0 VA 28 FRUAT B 8 P 52 01 SR pUBL10. pE194. pTA1060 Al
pAM B 1 [ il £

[0242]  FH T-WBRAE = 40 i rh (1) 52 i S A 1 S48 72 2 SOK B ilS A, ARS1, ARS4, ARS1 Fi
CEN3 ¥ 24, A ARS4 F11 CEN6 [ & o

[0243] {& 22 R H B 4 i A H B 2 & A SE ) 2 AMAL AT ANST (Gems
1991, Gene98:61-67 ;Cullen 2§ , 1987, Nucleic Acids Research15:9163-9175 ;WO
00/24883) o 731 AMAT 2 PRURHAG R A, 3 a2 25k PRI 1) BN BRE AR BE S IR 4 FF T WO 00/24883
W) ¥ 5E A

[0244] W] LUK 2 T — A48 DU A S B 1 20 0% 8 B 4 N 1 3 40 e DA n 288 R 7= 40 1) 7
Ao ZREEIREE VR el an s RS o 2 b — A DU RS RS N e
IR AL, B PTH B E FE P EAR IR S T 2 B R, A nT I A A 18 I
(selectable agent) f71E N EF TRl MR+ & B BEPERRIC AR R I 545 ULk 4 i, il ki
AT 2 2 IR 4% DL
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[0245]  FHFi%E$: Bl o DAR AR i B 1 5 20 IR B0 1) T 32 2 AR A RN 53 4 n
() (W, 4, Sambrook 25,1989, W, F3C),

[0246] 15 - 4HjiL

[0247] 5 =40 Hu v LR FEAS A BH 16 22 IR 20 7= A A A FH I AT 00 40 e, 49, Tk B
4.

[0248]  JE A% A =40 B m] DU AT 55 =2 PG BH MR 40 B 3305 2= IR B M4 B o 22 PG PH P40
BFEAEANIR T, 2F AT w8  BEEk b B 8 A AT 3K B W B g L FLER BB  FLER R
JE& R B JE \Geobacillus il Oceanobacillus. # == [GRH M40 B B EAIR T, KIHF #
B E DT KRR A R R R R M R R R E e B R BRI R
IR A4 )& -

[0249] 4 TR = 40 M w] DUR AT 27 fAT 5 J8 4 M o 1A BH 0 St b A ) 2 FA 1
ML B R IEAR T, RS AR AT B R UE K0 2 AT B 0 2E 1A v IR EF AT B L 3 57 IR 2F
AT B ok 5 28 FRUMT B R R 2 A B N 2 AR R AR % 2 R B AR R AT B B
AT B ZE AT R B IR D7 ZF AT B R B 2 AR B O 2 < 2 A B A
[0250]  7EARIE I 7 1, 40 B 1 = 40 A2 A v K 28 AT B L IR 47 2 AT 1 b A 28 FRA 1A
W AT 107 27 SR TR EhOAS B SR AT B A M. A SE DR 1) 77 1T, 4 TR 0 A AR K 2 AT
WA, 5 — AN SEORIE R 77 1, 40 B TE 240 i A2 v 57 IR AT B4l . 725 — A~ s ikik
1) 75 T > 200 B 1 = 20 2 A 2R SR i 40 o 7E 7 — AN SE DRI I 7 T, 40 B T 40 2 A
AT B 40

[0251] 4 b fg = 40 i ] DL AR AT S R B 40 o 75 A R BH I STt o A7 FH X B K e 4 i
FEAHANPR T, AL BEK B MR BERR 1R  FL o5 B K B R B Bk Ty i A

[0252]  FEARIEI 7 1, 40 15 3= 40 B2 0L S BE K B 4 o 78 55— AL i 5 T, 4l B e =
0 2 MR IR BEER R A Mo A5 55— MR IE I 77 1, 40 T 1 40 MR FL s R A . A —
ANUIE R 7 10D 5 40 B 1 = 40 A - B R R R0 A 40

[0253]  4f b 1 = 40 it ] DU AT 5 25 b 40 o 7E A R BH 1 SIE it - A FH IR 25 o 40 e B
FEAEANPR T, A G B 55 B L ) AR5 75 1 RIS B B K (LB 5 RV T R R

[0254]  FEARIEIRI T I, 40 1R 15 = 40 M AN Uk & W A o 75 53— ML I 7 T, 40 s Ta
TG0 M 2B e R A . 7R S MR Ry T, A B e 40 R RIS R A WA . 7R
— ML T T, 40 R TE 340 M2 K R R R A . T8 MR R 7 T, A B s R
EE R NN

[0255]  mI 3 ik 4 R 7 vESE IR DNA 51 N B 2 AT R i 4 e < 90 R AR TR AL (S
0L, 45 1, Chang 1 Cohen, 1979, Molecular General Geneticsl168:111-115), 1§ H =32
A4 (W, #40, Young 1 Spizizen, 1961, Journal of Bacteriology81:823-829 &Y,
Dubnau #1 Davidoff—-Abelson, 1971, Journal of Molecular Biology56:209-221), Hi %¥
fL (0., 40, Shigekawa Fl Dower, 1988, Biotechniques6:742-751) & jz%/\ (% W, 1
i1, Koehler #1 Thorne, 1987, Journal of Bacteriologyl169:5771-5278) . mJiEITMI /7
5 SEIRAE DNA 51 N 2K iz A1 11 40 i 490 o D A s AR e Ak (22 0, 41t Hanahan, 1983, J.
Mol. Biol. 166:557- 580) ji oz L (= W, # 41, Dower % , 1988, Nucleic Acids
Res. 16:6127-6145) . TR J7 R SR DNA 5| ON BB 85 v A0 I <451 i AR AR AL
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AL ZEFL (0L, B4, Gong %5 , 2004, Folia Microbiol. (Praha)49:399-405), ¥4 (&
O, B4, Mazodier 25 , 1989, J. Bacteriol. 171:3583-3585) , Bl S (2 W., # &I, Burke
45,2001, Proc. Natl. Acad. Sci. USA98:6289-6294) , H[ LN T /5152 DNA 5] A
R AR BN £L (B UL, B, Choi %5, 2006, J. Microbiol. Methods64:391-397)
A (2 0, ] 41, Pinedo Al Smets, 2005, Appl. Environ. Microbiol. 71:51-57) , #]
R U7 RS IR DNA 5N BB BR B 40 L ) 40 R AR K2 A (natural competence)
(& W, % 41, Perry Fl Kuramitsu, 1981, Infect. Immun. 32:1295-1297) , J& 4= Ji 1k #%
b (% W, ) fn, Catt F Jollick, 1991, Microbios. 68:189-2070), Hi %F L ( 2 W., #i
1, Buckley %% , 1999, Appl. Environ. Microbiol. 65:3800-3804) 8¢ 4% & (2 W., #i 1,
Clewell, 1981, Microbiol. Rev. 45:409-436) . 4R f1, 7] LAAS A4 £ 401 (¥4 DNA 5] N T &
MR T

[0256] 7 T4 LI w] L& EAZ A, WNEFLBh 4 B e A s T 4 i

[0257]  FEPRIERI 7 I, 16 F 40 M2 B 40 M. “H B HAEARCHFEL T 7R E
'] (Ascomycota)fH T~ [ ] (Basidiomycota) . 7% I [ ] (Chytridiomycota) FH ¥4 B )
(Zygomycota) ( U1 B Hawksworth 2%, T Ainsworth and Bisby’ s Dictionary of The
Fungi, 8th edition, 1995, CAB International, University Press, Cambridge, UK 1T 5E
X)) BLEBRET] (Oomycota) (41 Hawksworth %%, 1995, W b, 171 U5 H ), MPraH
2 EE (mitosporic fungi) (Hawksworth 2, 1995, W.E ).

[0258]  {F SF AL & A 75 1, B fE S 4N R B BE 40 M. P BE” A AR A SC B
¥ % (ascosporogenous yeast) ( N ffi 4 H (Endomycetales)). 7= 2 T B#
(basidiosporogenous yveast) 1 J&8 T ¥ %1 B 2% (Fungi Imperfecti) ( 3 1 44
(Blastomycetes)) HIEERE. HH T EERE 73 270 AR K AT BERCR , BhA & B 5 5 W e RE e SR
1 Biology and Activities of Yeast(Skinner,F. A.,Passmore, S. M., F Davenport, R.
R., eds, Soc. App. Bacteriol. Symposium Series No. 9, 1980) F TR,

[0259]  7EH- 4% B IAIE 1) 77 T, B B 2 40 M2 & 2R s DOREE BEJE - (Hansenula) | 3¢
B YR REIE SRR B BEE AT B R B E A E A

[0260] R A LIE IR 77 T, TR BRAE 3 40 2 S /R B BRI BF OBE A % BE L TE A 7 [ B
SO IR BE VMR BEE O TR BEAR M 5 D) — DRI U T, B BEE E AR LR
HifE R} (Kluyveromyces lactis) 4. 765 — DN BALLER 7 1, B LRE 4102 Yarrowia
lipolytica ZHJiE.

[0261] 785 — A SRR 7 [, H BT R4 2R di . “ R B R B RS B T
(Eumycota) FERE [ THET] (40H Hawksworth %5, 1995, W F32, g ) WA 24808
Ko AREBIEE LS THEEZ W (chitin) A4 AR 528 (chitosan) 1
Ta SRR E B A 2 WA N TR 22 AR RE . T TR 22 JE AT R AR TR AR T
PETFERT o AH I, B BRAG AR e BE ()5 9 AR A a0 ik 5540 i TR AR 1 HE 2 A 9E (buddiing) 3
AT 5 M 73 AR T LU R

[0262] FEEL A BEAOLERI 7, 2R Ew I FA RS niRE R Mg R N EEE.
7 J&@ (Bjerkandera) . Ceriporiopsis. &l T & J&. W < J& (Coprinus) . £ &
J& (Coriolus) FAERF J&. Filibasidium . $f B . M EE . MAWE. EHE. . HLE
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BB EER KM EE . IUTER.FEREFERE (Phanerochaete) 5 Ik & &
(Phlebia) JE B wpE Ul HJE (Pleurotus)  RAHEJE BT B8 TR R B R 5%
BB R R E (Trametes) SR B 40

[0263]  {EaR ALIE IR J7 1M, 220R LB 1 3= 40 i Y0 ik ol 25 M ot 25 L S th & L A 2% ) 1
it RS ECK A4 M. 755 — DRIk J7 i, 22 R E B e 3 40 MR AT DR Bl R
N SONEAES EINYNDAL | 2O N SR TN SO 0k SIS DN TN ST 53
Pl A0 Ky 21 Bl e B AR A B € Bl At L 0L 20 Al £ Bl L Tt (5 Bl A [ R £ 900 22 7 e A B
e BRI M. 755 — A SR U7 T, 2200 TR 1 340 2 2B R E B (Bjerkandera

adusta) . Ceriporiopsis aneirina.Ceriporiopsis aneirina.Ceriporiopsis caregiea,

Ceriporiopsis gilvescens. Ceriporiopsis pannocinta. Ceriporiopsis rivulosas
Ceriporiopsis subrufa.Ceriporiopsis subvermispora P& Jfi4: T Bl . Chrysosporium
lucknowense #4415 4=l T B« Chrysosporium merdarium, Chrysosporium inops. Hi4:
T B, Chrysosporium queenslandicum. Chrysosporium zonatum. K &5 Y& > (Coprinus
cinereus) EBHE B (Coriolus hirsutus) R B & ARG A K BB EH R
S ve g FHREIKAOR . BV HE & R H % |7 E (Phanerochaete chrysosporium) .
T KB (Phlebia radiata) . Pleurotus eryngii. AR5 . Trametes villosa.
Trametes versicolor MR AREE T A% KHIARSE LR ik (O R E 40

[0264]  FJ LK TG 41 M 38 0 98 B S AR T AT B Ji A T R e A A0 4 i e R o ) 7 VR DA
AL AT XA . T3 Ak it 2 e R R 25 Je T 3= 40 I ()5 38 77 VA AE P 238 023 Al
Yelton %%, 1984, Proceedings of the National Academy of Sciences USA81:1470-1474
. T AL R AR R A 0 U7 Malardier 25, 1989, Gene78:147-156 Al
W096,/00787 fifi ik o R LAARE A Hh fn T SRR A 3R 1 5 35 B AL 8% £F :Becker Al Guarente,
T Abelson, J.N. 1 Simon,M. I. ( 4% & ),Guide to Yeast Genetics and Molecular
Biology, Methods in Enzymology, Volumel94, pp182-187, Academic Press, Inc., New
York ;Tto 2§, 1983, Journal of Bacteriology153:163 ;41 Hinnen %%, 1978, Proceedings
of the National Academy of Sciences USA75:1920.

[0265] ATk

[0266] A Ly e T 7 AE A R B 2 IR 7 v, JOABHE < () fE a1 T AR 2 IR 4%
PR B A NG, Jr ik 4 g DALY A= B TR X Be 68 2 A2 Bk 22 ik s 0 (b) [BIRC TR £ ik, 15
PRI 77 10, P i 4 o A S 22 75 8 I 40 o A SEDRE I J7 1f, Tl 4l e g A B 2. 85 . AT
S IR T 1, BT I 40 O e R 22 75 CBS117. 650 £E 75— ML (K 7 1, 40 i 48 1
CBS494. 95, {15 — ML) T T, 41248 118 CBS495. 95, 1£ 55— MULL ) 77 11, 41 i /2
HEBN. £ —NEIUER T, M2 EEEE. £5—NRICER T, 42 e
T2 IBT20888,

[0267] AR BTG X T 7= A R BT 2 IR 77, A HS < (a) /A 8 T E 2 IR
FAF N B FRAE EAM A (b) [T 2 k.

[0268] ANz BIL vl K T A A e I 2 IR 7 2%, B4 () B m T 2 IR 45
PEN B IR 40, b T id g 40 i S SRR IR P4, HiAE SEQ 1D NO:3. SEQ 1D
NO:5.SEQ 1D NO:7 5 SEQ 1D NO:9 [y kg i v 51 b HAT 22 /b — R4, Herp ik ¢
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B IR T gL 2 Ik, %2 k44 SEQ 1D NO:4. SEQ ID NO:6. SEQ ID NO:8 B SEQ ID
NO: 10 [f1 22 kB i SEQ 1D NO:4. SEQ ID NO:6. SEQ ID NO:8 BF SEQ ID NO: 10 [ 24
Z IR R AT (b) [EC AT IR £ ik

[0260]  {EARILIYJ71H, SEQ ID NO:4 [IRFAZ KRR 17 2 389, 785 —MRIERT;
[fil, SEQ ID NO:6 [ B2 2 e 16 & 397. (5% —MEIERIJ7 1, SEQ ID NO:8 ¥/
AL AL 22 2 429, £ —MUEKJTTH, SEQ 1D NO: 10 [ 2 Mg 2 1% 25
2 421, fEH—MER 7T, B2 TK4at5 751 & SEQ 1D NO: 3 [\ F1IE 67 2 1185, 1F
AR 7 T, A KRS 41 52 SEQ 1D NO:5 (K% TR 84 & 1229, 7E 7 — MLk
(7T, A KGR IG PR 41) 2 SEQ 1D NO:7 FURZAFER 77 & 1300, 7E5 — MR 7, &
EZ IR AL T 52 SEQ 1D NO:9 %18 73 48 1468,

[0270]  FEAR & B ™ A2 07 v AW A SIS N () D A AR & T A ik 2 IR 5 55
AN TR M. AN, v ORI TR A I R IR A TP A R SR/ B TR 2 Ik A
ST BRI, AN S B BT R R N AR SO AR A B (AR R A £
B HEBE AR EE ) SRIE TR M. A FH AR O 0 1 7 VA G Al )8 FR R IR 2k h b AT B
I%, TR E FR B FR A S PR AR IR R ML . A @ MBS 7L Re e MRS b A5 N B $A5 BnT
DIARYE A TR AL il 2% (5 an, 76 38 B AR = s P O B3RP ) o WSR2 IR B8
FRIGFRE, L2 IR N IT IR Ry IR 5 v BRI ISR 2 A 7 Wb B R 2 b, L REAS A
MRy (lysate) A,

[0271] W] DA FH AR 508 0 B T ik 22 IR IR S MR ) 7 2 Ae i 22 il o e e ) 7 3
AL AR R S DR B4 B T B BT 2R e 9, BEIRES (enzyme assay)
AT 0058 anAR SO IR ) 22 IR 1 o

[0272] A4S 2 KT LAASE FH AR ATk L 50 0 5 vk misc . 8, 22 JIkmT LB Rk B0 5 vE B 7%
B FRFE A RIC BT 5 B 7 A AR AN R B0 I 98 R E B 5T 25 R BT
[0273] AN B (¥ 2 kAT LUIE ik 22 Fh AR 43k 0 0 1) 7 v 44k DRI A Bl 2 ik, By
RTEAFEEAR TENT (B0, B A28 SRR 5K 2 HT R R/ NHERR )  H ik 7 72
(il hn, %5 58Y (preparative) 55 LI FE ) (2RI FE (49 0, B BR #% UTVE ) « SDS-PAGE
a2 B (20, 5] 1, Protein Purification, J. —C. Janson 1 Lars Ryden, editors, VCH
Publishers, New York, 1989) .

[0274]  fH)

[0275] AR IR U S ABY), 49 4n , 6 55 R RE ) R A0 30 43 SR A 4 e, LB 5 7y B I 2 %
TR, BTid 2 1% 1 R 4 i A % W B AT P D7) il 58 B Wl vty P 140 22 I, AT AT [m] i () i R 1A
PR Z K. Z KT WAEYIBHEY Ry B, 83, PSR DO & A E A 2 IKiEy
BRI F ook £ i BRI S, 0, ok s SR E VIl O M (palatability) #
WA (rheological properties), BUH THAHUE TR+

[0276]  SLELPRIREY W] LUZXF I (T Y ) B8Ry (R FAEy ) . St
TP S 2 B (grasses) , HEHIFZHOK (meadow grass) (¥ 5. (blue grass), 2K
J& (Poa)) sTIHMHE (forage grass) W5 J& (Festuca) \EZZHJE (Lolium) ;FEHMAILK
% (temperate grass), U Agrostis ( BIKCBURE ) (TS, BN, /N2 Heze 32V K32
(rice) EI M EEHZER (maize) ( XK).
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[0277]  XUF-WAEP I S5 2 ML (tobacco) , 2 (legumes) , WP ks & (lupins) , 4%
B, HEEHSE (sugar beet) , i, &. (bean) FI K& (soybean) Fl+ 4R (cruciferous)
Y (+24eRF (family Brassicaceae)), WIAEHPZE (cauliflower) , HIZEFF (rape seed)
B AR R A )AL B 7 (Arabidopsis thaliana) o

[0278]  # 4 & 43 1) SE 5] 52 2 (stem) « @A 2H 2N (callus) \ M (Teaf) \ fiE (root) . 2R
S5 (Fruit) A7 (seed) FIHLZE (tuber), DL S A 5 3K 26350 45 (1) A S 20 21, 46 40, 3% 2
(epidermis) M A (mesophyll) .J#EEEZH N (parenchyme) « 45 4041 (vascular tissue) .
HEHL (meristem) o ELARKIFEMIA MLIX 'E (compartments) , W24k (chloroplast) . Ji
AMA (apoplast) JERifA (mitochondria) \iifd (vacuole) it EALIBEIK (peroxisome) Fl
R (cytoplasm) WA UK BAEWH /3. SEAN, LT AN, Toiett A A 2UR IR, &R H
WA RTEY)H 53 o [FIFEH, FEYDES 7, W53 85 DA I AR T B (0 )3 FH 1 L P 20 2R 4 it 48 DA
KRy, R (embryo) AT, (endosperm) JK¥; (aleurone) FIFf Y (seed coat) .
[0279]  [AIFEAD B T 4% i B BBl P 3 A 3K S8R 4 A 47050 o AR 420 40 L -4

[0280]  RIAA Ik BH 2 R I e 25k PR RELA2) BORA A 4 B mT LUK R Al L i v - i &
o TGN R J7 A TR A ) B 40 - G A S B 22 IR — A Bl LA RIS R A
FENFEDTE 55 R Bt S AR JE R A, I HL A (A8 i A 40 m3me 400 4 T S 7 A e R PRI A
VI EAE ) 40 o

[0281]  ZRIA BT HI k2 5 G b A W 22 IR IR 2 4% IR I A BR AW 2 44, BTk 2 - 1 IR
SR FE A B 8 o T R KA 2 A B R 790 P s I3 A R e A1) A R B
AN, SRR R AR AT DAL S0 T % 8 1 E 4 A Ik Bt bsid, e ik e 40 b a5
T ARIE AR AZ A A 5 | N B Pk KA 0 P 0 75 9 DNA 2 471) (s 25 R4 A 1) DNA
FINTTE) o

[0282] 715 A1 I L 8, 161 W1 S B)) 1~ R 801 T A1 FIAT 3 M A5 5 B 18 7 A1) I TR
28451 2K Ui 5 F T B EE AT I T Ak DA R ey 3R0K 2 IR A o o A9 2, G A B 22 IR 2 A
()28 8 ] BLSE 20 R 2R ) 83005 5 2R, BORT DA R M BB R e PR T, IR HLZE L
AT DR ) 4 0 1) 2 2R BORE 30 23 49 bl - sl o 3R 41 9 1 Tague 5%, 1988, Plant
Physiology86:506 ATik .

[0283]  xf T 40 Ak 1tk 2 i, W] LUAE A 35S-CaMV. T K2 R I MRILBIE A 1 B3 1
(Franck Z& , 1980, Cel1121:285-294, Christensen 2§ , 1992, Plant Mo. Biol. 18:675-689 ;
Zhang 2% , 1991, Plant Cell3:1155-1165). #5 B ¥ % M B 31 7 0] L 2 % w1 2k
B0 58 4 21 (storage sink tissue) ] 40 Ff . D B P 22 0L S A B 1
(Edwards&Coruzzi, 1990, Ann. Rev. Genet. 24:275-303) , 8% K H L #f J&E 41 2 (metabolic
sink tissue) FUI AL G T (Ito %, 1994, Plant Mol. Biol. 24:863-878) , Ff -
SRR FEICR BREAAEE (glutelin) JBEHHE A (prolamin) JERE I (globulin)
B H&EH (albumin) JB3hT (Wu %%, 1998, Plant and Cell Physiology39:885-889),k H
G H (legumin) B4 F# & (Vicia faba) MIARAFIFF 8B ERER & T E8)F (Conrad
4% 1998, Journal of Plant Physiology152:708-711) .3k B Ff 7 i #& & (1 (0il body
protein) 1A 5T (Chen %, 1998, Plant and Cell Physiology39:935-941), 3k H Rk
M=% (Brassica napus) M5 ER () napA J5 35, BUAEE AT 2 50 AT Ar] HoAth AR5 =
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YRR JE BT, a0, 76 W091/14772 Fh Tk 1. BE4h, JE 3l 0] o MRE R ) a8 31 Wik
BHREEE I rbes JB 31T (Kyozuka 25, 1993, Plant Physiology102:991-1000) , /NEK 7
WiEF (chlorella virus) JRMEMS FAILEEFLEY (adenine methyltransferase) LA A 3T
(Mitra f1 Higgins, 1994, Plant Molecular Biology26:85-93), 8=k H R aldP JEH B 3
T (Kagaya %% , 1995, Molecular and general genetics248:668-674), 8545 (115 S5 3h
T, SR Epin2 Jash T XuZk, 1993, Plant Molecular Biology22:573-588) . [AIFEH, fiT
A FRLEE A AL IS T, BTk AR A AL B AR T R e AR, sliE it
AR IO BT IR 8 B A g5 T, 9 an ST W BEU SR (oestrogens) AR (plant
hormones) 4% 7% (abscisic acid) FlFARE R (gibberellic acid), flIESE.
[0284]  J3 7))+ HG9R oot m] DU TS0 B A & I 2 IRFE R P A sk ik . i, 5 3))
TG T RN S T, B T A3 F AR 4 % B 2 IR TR T 41 2 18] . 45 4 Xu
%,1993, W b, AFF TAEHRENEE A 1 ERPE NG mERIA.

[0285] LA ME bR i 2 PRI R IR A4 2 AR AR AT e 3 43 T LAIE B A4k 9 ] IR 2
[0286] A4 4% PR AL (AR ARSIk O 20 IR R AR I AR ZE R AL, BTl & I AR A4 +
W JE (Agrobacterium) /M FHIHAL R FIHAL . WAES (microinjection) (i
T Y AL R AL (Gasser %5, 1990, Science244:1293 ;Potrykus, 1990, Bio/
Technology8:535 ;Shimamoto Z¢ , 1989, Nature338:274) ,

[0287] H #i, & % + B FF (Agrobacterium tumefaciens) /& § W & K #
(gene transfer), A& ;= A2 ¥ FL R W M B W) WAL & vk (O T 2 2%, W Hooykas Hll
Schilperoort, 1992, Plant Molecular Biologyl19:15-38), i H. &t n] LA T4k 11t
T, BLARXS T IX LR 49 HoAth (R 3 A D7 V0 5 Yo EL AT, 7 AR S R DR B8 1 R ) R D e
(1) 7712 2 FRL 7 (4% 4k DNA 378 A 1 G B kL 7 ) &t IR 4121 (embryonic
calli) KB PRI (developing embryos) (Christou, 1992, Plant Journal2:275-281 ;
Shimamoto, 1994, Current Opinion Biotechnology5:158-162 ;Vasil %% , 1992, Bio/
Technologyl0:667-674) o AL B~ AE A 1 R] L B8 1) 7 R 25 T IR AR R R 34k, el
Omirulleh 2%, 1993, Plant Molecular Biology21:415-428 Frfii& 1.

[0288]  FEAk 2 ), AR B AU AR K 5 VA B FF N IS AR i A A o 9F B AR
FR SEREAEY o T Vv A 7 VR T B s R VAR R AR BA (A BRAE ST S A IR RV
SR e REFEER A5, A FH 7 A P PR ST T T-DNA A4 AR ) 3 55 Ak B30 1o Ry 5 P B 2 AT
5 S M D) R B IR AL

[0280] AR B K T A AR K 2 IR T7 1, HAds () fEH @ T A2 RN 4%
PR B TR 2 0% IR IR 4 JE R R P s A 40 I, JIT I 22 % 17 1R G i A O BH LA oA D7) i 5%
WEBEE PR 22 K R (b) [BIUAC T IR £ Bk .

[0200]  Z:PRElys/ P 1) S BE e 1t

[0201]  AS BHIEI Ko T 7 A o8 A G0 W 578 1R 1K) 77 325, HUA 5 A DR bl 2 s ) A i B 1)
Z K Z % IR F AN ST 7, iR 7 S BUEAR R 24 T 8595, 55 A 40 oAl LE =R AR
40 = A= A /D IR BT IR 22 ik

[0202]  “A] LAASE AR ST e i (18] 77 92 20 e 92> B0 B v A i W 22 IR R AZ B 1R P 1) R 3
1, TR T3 s, 4 N BER AR ER R R A R AR Al M . AR DU )T T TR R
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F 2 RGBSR BRIE RZ 1 IR P 41 W] LA, 491 20, S ) X sl H O Ak S B ) 80 25 B
FAk G DX BT 75 WU oo IR R SO R A1) I SE A AT DL R B 1 A1) Bl D e
535 B, 2 DL M A% T R P A RSB 53« 10T BE IS 1 ) HL & Y42 e A1) A AR AN R TR
S Y IR RRALT A BP9 A5 5 R4 e SR 0 b N S B0 1o

[0203] W] DL [ S AR AN it LA AR, JF HIE e O I IR A% P IR e 41 1 3R 1A ik /D 8%
T B 10 5820 4 MO A AT A% 17 IR A B A BRIV o 3578 W] RE R e S ME (R BB AL, W] LAE
ok g A A A 3 ) B AL 25 AR ST, 1 A A 0 A% R AT, ol i g
DNA J7 AT PCR = A 527 o AN, ] DL I AE H IX L35 A0 5 AT AT 2 AR b AT 15 22
[0204]  I&& TAKEH B IR0 HE B 27185 20 5 1) SE B g 2 4h e (UV) FRUSE Rl N-
SN — A2 -N-EAHZET (MNNG) O- AR L3R I A IR « £3E G IR RIS (ethyl methane
sulphonate) (EMS) \ PR FRE AN « B ER AAZ T ER AU

[0205] A A SE X5 I, T8 18 1 W R T EERIEAT IR B R ARG & T AE RN
1375722 S5 I T A5 15 AR IR S8 AN AN B, I 0/ B 86 0 s 5 DR SRk vl /D 1) B O 2R Rl 3R 1A
[ 57 R 0

[0206]  TE L TN HUARELZ: BREE DR ) — AN B LA B R sl CH % S BBl 38 P 75 IR 1 4% ot
AT CASEER TR B R T A (RS M B i o 90, ] DU AN B BRI TP R AT T 3T | A&
1RZ 1, B GE Y 1, B TR B AE o 4% AR B ) 0 1K) 7 VR T e A 15 AR R
PCR 7 A )i 22 A] LUSE B PMEA B 0, « RV EFE IR BT E i n] AR AR N 1E4T, B, B
FAL R K AFHE I Z IR e ) I 40 b 384T, (AR 28 W 1 s 490 (R I R AE AR S BEAT BT ik 45
T o

[0207]  yHFR Blyak /DA% IR e 1) 38 Ik A R kR R) 7 R 491 1 A 25 T R ERTHRUAR, 6 Rl ke
Sy BUIE RN AR o o, TESE DRI IR T b, F AR . T VR % 7 IR 17 91 A% IR e 91U AE
PRGNIAT G AL LA AR Bk B PE AL R 7 41), B 5 4 L A N SR AR At i rp DL AR R B 2R R . TR
o (RIS A, PR R B AL IR A AR T WIRME R PR P41 o FHLAEL IR 2 P ol s P A% 1 1R
JEA) g b brad, o] T B R IR e SIS M BRBER (R Ak 7o e LI 1) Ty
[, PR IAR I] CAnASCITIR IR ) SRR i i 7 IR 741 o

[0208] Bl , AT LUAE FH 5 BT iR % 1 R 3 A1) B R 7 410 a8 o i a1 J SCER RNAT AR
ITITIR R A B B« SE B, Jl i 5 N 5 P 2 IR A% 1 R 7 91) B AN I
FIVT LYk /D B b P A% 7 IR 7 91) 38 ik Al O 1K 3R, I Je 41 ] ATE 40 i rp 4 3% 9 HL g
Sanfrh = A ) mRNA 2858 . TE VTR BN R UL AT 7515 mRNA 2848 4540 T 5 ik
/D B BRI SR A U

[0200]  AS BHIdE— 2008 KSR Al MO 1) SR A 40 i, FoA B 4 i 2 IR IR R% 1 1R 17 1) sl L 1
25 7 51 RO B 2R, 3K 305 26 AR A A L 5 PR 4 i A B D ) 22 IRE AN P AR 2 TR
[0300]  IXAE AR B ) 22 R ik b 280 5870 4 AR D 2R IA [RIVE AT/ B35 U5 22 IR IR 1 3 40 s 7l
Ao Brbl, AR E— 20 KA IR s IR 2 Ik 7%, At () AR T4 2
BREIS AT T R FR A4 M ; A1 (b) [Tk 2 k. AR3E “ FIf 2 K7 AE A S g SO i
T4 A2 AR 2 K, BEAT 7B LA RAR P S B RAR 8 1, BRVE A 8 ik 540 DNA 2
ARXH1E F 40 ERAE I 25 RILR A AR B F e AR E .

[0301] 755 — 71, AR B ¥P R dd ik e I n] 7= A AN e AR R 22 KDL & B s 8 7 0 K 48
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ReA A F G N ) SR S 1 1R DU S R T AR R AT TP EUR R SE
Ja M R (fermentation broth) FH&s I 20 K BEAE H i) P 17) 4 20 I 3% 11 1000, A
R A RIS E k=4, 35 BAT IR B P= ) AT 30— 2 44k

[0302]  7E 55— i1, A BH¥E R AL e BE AR b G N U SR R T R A B
AR RV ) RIE A T 55 740 M, W45 20 ()85 AT 416 1) pH A BT Ak 38 DU A
9D AU SRR T AU R [T 4 o B S TT LLRE IAEE F 8 (B WS PR B o) 25 4
HEAT A B pH FIVELEE AL o TR 2H 4 A pH 0L R A B AT A 1k b 5 P 47 7 S 0 F 1 1 57 4k
HHEH .

[0303] ik HE A B I1IX AN 7 T, 1] e 2 B 22 2D 60%, LI 22 /b 75%, SN 22 /b 85%, i 5
ik 22 /b 95%, I Ham ik 22 20 99% 1ty Py U1 i S Bl Mk om0 FH MG 7 V2 3R A5 P 1) i 2R B il
TEER A LR

[0304]  ZH4 1 pH AR AL FRPCIELE 2-3 BK 10-11 JEFI 1 pH 142 /b 75-85°C i [ P9 11
BT — BUR S RO (0] LA B AR S, 0 1 2 3 /i R 1.

[0305]  FH 45 IR FNAf A IR I =P 1 77 V2 mT Al b A s A ) 7 1T

[0306]  FH T/~ AEJE AR FoR N U HI R BERE I A R W T B R B 20K R 2 B
BT 048 A A R R A N DB, FTIR BT DLIE B, 6 0, YE R A
(amylolytic enzyme) 5770 il B « £ ) K AL 4T 4E 25 0 il (cellulolytic enzyme) .
AN iR T BCRE P A e A At il o K 6 il (1) S 491) A0 455 UKl i R 188 i A I B il
BRI LA S AT 4 22l JL T RS (chitinase) AIJHEG (cutinase)  FRIREHE 25 4%
FEWE 0 S R% M A% TR T G - UM LRI . B — 2P FURH IS DM v K I T 0 S LL T e
G o 2 I A 2T 4R R LA e A B R I TR IR T G B H R
Bt ST SRR 0 At g T B A AP0 W LT 7S 10 PR I Wy SE AL I 22 Ty S AL I L B 1 /K A
WAL TR G L B B e 1S A BRI B Bl o P D7) 2 SR B e 40 B tha ] LU TR IATE
il 2h b SN R ) S0 2 1 B B R AR R 2 R

[0307]  W]HAR I ATE “ BAZ L K7 AMUEFERIRZ K, RAHE 2 ) ani, Hom o 22
T A 950 2 BN T B O S (R A0 4 5 A K 5 v 1  FAVER e 1 pHL T 52 1 5%
[0308]  7E 573 AN J7 T, AR B R AR A b T0 N U0 SRR S M 1 B 1 s ), s kR
KRB 717

[0309] NI Z IKFKIEW T5%

[0310] A BRIV K 3 22 BKAE 40 g A 3Rk 19 77 7% LA 48 X 41 Ji i FH SU% RNA (dsRNA)
3 B LE 40 i P 2R IAXURE RNA (dsRNA) 73+, 2orf dsRNA B8 AR R B 2 4% 17 R I 7> 41) 55
Ao LEARIEII T, dsRNA K4 15.16.17.18.19.20.21.22.23.24.25 85 £ [ UK 14
. 55— MUk J7 1, 2 IEA WU SRS .

[0311]  dsRNA fJt 3% J2& /s T 3 RNA (siRNA) Bl 45 RNA (miRNA) o #F 4R 3% [¥) 77 T, dsRNA &
FH T30 % 3R 1) /N T30 RNA (siRNA) o 75 55— MRIE R 77 11, dsRNA S FH 33100 il 8 2% 1 ik
RNA (miRNA) .

[0312]  AS WAL K FH T il 40 e mh 22 IR 2K X S8 XU RNA (dsRNA) 43, Herf dsRNA
£ 9w A5 SEQ ID NO:4.SEQ ID NO:6.SEQ ID NO:8 B¢ SEQ ID NO: 10 [ sl Z kI £ % 1
&R 51 B 73 o A AN SZ BT RS 52 /R AL FR 1, dsRNA BeE N 4H Y, JF 5 [ &2 AH
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ABAENAH [R] P 410 ) B RNA (ssRNA) R FAR, BT RNA EL45 YR mRNA. 448 i #:fist dsRNA I,
ok B [FEIVREE 1) mRNA ZEFEPEHIASZ BIFR A RNA FH0 (RNAL) [RIGERE Y B A«

[0313] A< B dsRNA W] DAH T 5 RIUT BRYT vk e 76— AN J7 1, A R B 34 A %
A1) dsRNAT 6 £ M b B RNA 1) 7775 PITIl i B w DAAE AR AR VBTG AR 41 (ex vivo) Bk
TEARN AT 76— 7710, dsRNA 4 F B8 H T 7 A 40 i 345 5 Bl o 1) D e ik 2k 5
A% (loss—of—function mutation). #4588 F 26 £ M P& f# RNA [£) dsRNA 43 T~ 1) 75 VA 4E
AR R 2, 200, 90 a0, 35 B A4S 6, 506, 559 536 [ LA 6,511, 824 ;£ H LS
6,515, 109 ; F1ZEHEH| 5 6, 489, 127,

[0314]  ZH &)

[0315] AR BHIEHW R & AR 2 IR &4 . PLikih, FriRk &0 e & XM 2 k. K
B E RN TR AL A W N U SRR, i, DA 101 (U E SR RISY (enrichment
factor) ¥,

[0316] TR 2 G m] DAL A B 9 22 JIRAE S B h oy, ol By 6. B
BT iR 404 W mT LIS &5 22 P 1, 491 0 22 K D Ky 9 B I R IR I AL S AT 4 R
B LT G A TG ORISR R R 0 SE RN R R I TSE o - RILBETRE. B -
FURE B EHE VSR . o — BTBE RS B - MTRE R i S A AR FE AL R TR
Bl H 0 TP A SRR 23 e TR 7S = BRI (peptidoglutaminase) i AL A
LI 7S 5 BRI 22 Moy SR AR B 1 K AR A B A R G L 4 15 S IR G B B SR Bl . 40 1Y
At ] DR A an g 1 AR SR BRI E e A s i A, AR IR iR i 2 | Y i A L A
S AR H A i e St AR TR i A BOK i SRR, U AT IR B R A Bl L 2R IR R
o K TR R AR R AR Hi A S Bt S OR Bl gt R Bl gt 22 Sl o 40 Wit
B A B (0 B L 0 A R B L L 22 rl i R sl Bl B 5 TR R, LI
JFEF BCERUAIR T s BUR B R, LR KRR R TR B Kb R % L R st R
[0317] W] DA BEA SR Py L) 75 v 4% 2 IRALG-4, 3F Bon] DU A BT A B
Ko Blan, frid 2 IR A n] LRSIk (granulate) B0k (microgranulate) fE . A
DK BEAS AT P 2 5 v L3S T TR AL &P 2 kA et .

[0318]  FTHIZY H IR AR B 2 KA & (AR 26 ) 34 B SE ) AX R BH 9 22 KL & P 1 511
RIS A A A W I LS A A mT DASE T ARSI oy AN A VA E

[o319] iz

[0320] AR HIEWE K PR B AL S T e = ) Oy 2, HoAds AL G T & 4T 4 =
V)5, TR 1A ) B AR R B AR R B LA P D SRR R T B 2 IR . AL Ty T TR Ty
I AAE A O PR B A 5 AT A =T

[0321] A% B I 22 JDRORA T = 40 i w] T SRop - ORERT 22 i 0 A2 = b, BTl BB SR AR ok |
B AR AT S BUR B SR T Ak O R e e e S Eh . S BN
D17 5 BRIV 14 1 22 KT 2 A0 mT DA 22 RS 22 B 40 M R A B RO X, B30 - 4lib B
gtk IR HIFIE 2 ALA e nT LUV & fEAR B A Yo H e B 1 SCRIE, 49 G, £1 4fE
TRHOK AR B - RTBE NG LT YE 2R 2 AR G 95T (WO 2005/074647, WO 2005/074656)
o BUE, AA YT DAL AR R B e S0 I, T I e 32 4 M e A AR BRI R T U v A
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h BA WY R BE RS TE R 2 KB IE . BRHE, A BT 22 AR =40 i ml DA i #8 y
A T AR A AT A 2R B 2T YR 2 M R DN TAk R (T 25 PR A L MR RS L H A 5 )
IO o fi 3= 40 i m] LA &5 g A8 A= 40 500 b A Bk S0 8 1 ORI F R AR B 5
[0322]  FEA S W 7 320, W RAASE AR AT & 21 4E 3 W 0, A ote 6 A SCrpn] PR
(2, Rl “ S aYe =y " B AR R4z . AW 5] DUARE(H A BR T AM B8 30 1
[ 14 SR ) R AR AR RIAE D AR R W) (2 L, 9 4 Wiselogel %%, 1995, {E Handbook on
Bioethanol ( 4% # Charles E.Wyman) &, % 105-118 71, Taylor&Francis, Washington
D. C. ;Wyman, 1994, Bioresource Technology50:3-16 ;Lynd, 1990, Applied Biochemistry
and Biotechnology24/25:695-719 ;Mosier g, 1999, Recent Progress in Bioconversion

of Lignocellulosics, fF Advances in Biochemical Engineering/Biotechnology H', &
4 T. Scheper, 3 65 %, 25 23-40 T, Springer—Verlag, New York) .

[0323] AW ELIUEE (primary cell wall) PRIFEEZHELA 4R, Wik FEK
S A YRR, AR = R IR EE (secondary cell wall) fE4R i L AEK R4,
HFEMSAZ RS REGARRE I TR LT 4R M IR T4 5 2 MK 4 4 Bk
BIY), I KR M2 4t B - (1-4) -D- W] 280, R4 4 = 05 2 MG, 19 i R ZE 8%
RHTZERE (xyloglucan) I H AT ARSERERI T 28 ZE 0, B RAVEURIE R B 240 3851 RS
WL Z T, AFAE T AL P AT 4R 3 = B N PAT i SR R AV b AR IR BT, P47
Ye Il AT YE R DU e AT e 3 DU SR , H3 AR e 40 i e i i

[0324] R =Fh = ZRAIRIBEH] T il & T YE B -

[0325] (1) “W U -1,4-B— 4 5 ¥ Mg~ = 1,4-B-D- A 5 B —4- 4 28 B K i
(EC3. 2. 1. 4) , HRENLAE A T RIEFIAEE I 1, 4- B - Hi SRR o

[0326]  (2)“AMJ) -1, 4- B — W SEHEBG"ELHE 1, 4- B -D- HI R BHHIM K ARG (BC3. 2. 1.74),
FLN 1, 4- B —D— i 58 BEORE 00 D— i 25 0 OF HL22 N8 /K it D— &1 4 Bk o R0 4T 4 — B K A B
(1, 4- B -D— I R WHET 4k —RE/K A, EC3. 2. 1. 91) , H M 1, 4- B — Hi SR BRI D— 41 4 — % .
[0327]  (3) “ B -D- HIHE /G B B —D— MM 1 AR AN (BC3. 2. 1. 21) , HAEHI T 4T
Y RIS I AT YRR DL A — ZR A PRI D— 1 25 0 FRAL

[0328] AN Jc B A P U 6 2 0 B 0% 1% 1) 22 kAT LA Y e T 4k R 40 i A 5 A
HNY) -1, 4- B -D— i 52 B A B -D— ) BE B g, — R A DA B AR AR D) R ) AT 4E R
B 4y (% 0L, 5 1, Brigham 25 |, 1995, T Handbook on Bioethanol ( 4% 3 Charles
E. Wyman) 7, %8 119-141 T, Taylor&Francis, Washington D.C. ;Lee, 1997, Journal of
Biotechnology56:1-24) .

[0329]  4MJJ -1, 4- B -D— Hi SEREREAT B —D— HiHE 7 T LIS AU O 0 AT 250 7
EreAs (20, W, Bennett, J. W. il LaSure, L. (453 ), More Gene Manipulations in
Fungi, Academic Press, CA, 1991) .

[0330]  HLA PN 7] i S0 B 4 1) 22 RN L& 41 4 3% 40t o 1 o 1) o 1 i B T LA R
2, HAFEAR T, Ao ad R EmE AR EY) . S A ERIEY . & TRk
FE S AT 4R 22 KA I AL B IR RS B[R] pH LG A BE AR AR (54, [R DB A 0 e 1) P
) o RIG“LTHEZR I A B U EA SO E O B H BB AR IR 40 T 7K A s A i
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fil 1 4 22 IS e B 1 S B R IR A )

(03311  FEARIE B 75 10, B 5 5 41 4k 250 1) B A N D) i S0 0 s E 1) 2 IR 22 29 0. 5
4 50mg, LIEZ) 0.5 B4 40mg, FAREL) 0.5 £2y 25mg, FALIEL 0. 75 B4 20mg, AL
L 0.75 B 15mg, HERFAREL 0.5 B4 10mg, I HEAIEL 2.5 B2 10mg &F g F4F
Y=Y .

[0332]  7E 5 —MRIERI T, B e & A 4E =W AR R AL 0.5 24
50mg, L4 0. 5 £4 40mg, FALIEL) 0.5 £ 4] 25mg, FALEL 0. 75 £ 4] 20mg, FLEL
0. 75 224y 15mg, H- 2 FHLEL 0. 5 22 10mg, I HHEPUEL 2.5 24 10mg & g FE4ERY)
JFo

[0333]  {EA K BAM 7k, AAEY AT 78— A LA e B E M, DRI S 45
TR . ARIE ) e B P 2T 4 25l TR (40040, IR DG i Ta Rl / B/ e ) i e
BN I E AR E AR A

[0334]  FEA KRBT, v DIAE R RIS FE b (LS AE R B AR ) i B Y i
)5 ) AL ER.

[0335] A W] DL H BERAT B ARG 38 IRV, B HE 40 B L B BB FL R . AR
T “HAFAEAR SR R ANEETT UL B AR =2 BTl B A A RAR B 1 A 1R 3 85 o AR5 “ 38457
FEAR S KRB v DAAE S £ AR R S 4 7= Az, Sorb s 40 7= AR RN 1 R AR TR R AR
BN, B A IE MR EE B 7 A0, a0, A SR R B/ B — AN BULA
AR, B, B I A A RGN/ BUORAR S EEIR P A1) 1 BBl ol AR Sk O N I R 1P IR
STV A B . R AR B SO A B RARAR A, T 40 5 IR R S A B i e B A SR A
(AR A, i ik 5 ) i AR sk e 2

[0336] AT LURFEZEAL . A SRS T IR TR “ 4L ” i A&k B AT B 14k
A B AR “ il B FEA R B H PTG B RR E R A . 7
Baifl, (P e EHEEAM. KA eEam” B el A0 HIARE
“Calith” it R BRI E A5 R RATAE T AR B I S R 4N P 2L E B T S
SEATAE T AR I B R A IR 40 i () el . B nT oA “SEA Bainy”, BIL, ANk A=A prid
B A RS e 40y, B, i n, 4= A B s Ak . FEARIE R 75 T, B 20
75% (w/w) 4li, ik /b 80% 4li, Bk 45 /b 85% 4li, Sk 45 /b 90% 4li, Ak 45 2> 95% 4,
AR IE 2R /> 96% 4, EARIE AR /> 97% 4k, FL 2 Bk 22 /b 98% 4l , Bl AL &2 2> 99% 4,
1E 5 — ML 7 T, B A2 100% 201 .

[0337] Ak BHAS (9 ] LU 7R T AR SC P 77 ATl e X, o, A 8 A5 4
L A RE R R T BRCRIORE e K AR SR L YRR L B A IRV B2 AR AP . ks ] LL3d
o, BN sE L RS 4, 106, 991 14, 661, 452 A28 FF (1 7375 A2, 53 m A2 i ok A 474
CU A . mT L, a0, AR O i 7 vl i i AN Fee ) (il B sk i) —Fh 2
FRENAEY (polyol), Ml / BFLERE 7 —Fr-EHLER ) ¥ IRBEHIFIAR S . AR IR ]
DIRRAE EP238, 216 2 7 i 4

[0338] W] LA FH A BH 1K 7 V22 5 41 Y 3 ) T b B i A AR 2278 IR WL s AR 2%
FREL o B SWEAN, —2en] DL 45 4 257 A 10 A o & )40 S B R R A S8 H
RIR AR AR (B, FLER ) V1, 3— T BE T T H O 2 TR RS L 2 R R
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1% (polyhydroxyalkanoates) il 20 i 2 — %4 5 BE F sh 44 8L (Lynd, L. R. , Wyman, C. E. ,
F Gerngross, T. U., 1999, Biocommodity Engineering, Biotechnol.Prog., 15:777-793 ;

Philippidis, G.P., 1996, Cellulose bioconversion technology, T Handbook on
Bioethanol :Production and Utilization 7, Wyman, C.E., %4 , Taylor&Francis, Washin
gton, DC, 179-212 ; % Ryu,D.D.Y., Fl1 Mandels, M., 1980, Cellulases:biosynthesis and
applications, Enz. Microb. Technol., 2:91-102) . A] RE) LA =H B T4 B ] KERE &
R 2 R HL = P EITEE o A=A TR 5 R BE 1 5 AR BUER IR R AT LA R = T A2
A5 i, 80 T AR R .

[0330]  HRHE A B ) 7 VR AL B2 £ A 2= 4 B A FH R R 5 vk O A TR e RN 5 7
Gy FRAR o AT LAAS AT R A A Jo A B AL SR S A B B 5 1%, IO V& e A A
RRAE

[0340] X v & AT LLAAE b 40 1 S BV 2« FL A R D 1 e B VR R B N i L S AL 26
W AE 2 & M 28 (Gusakov, A. V., 1 Sinitsyn, A.P., 1985, Kinetics of the enzymatic
hydrolysis of cellulose:1. A mathematical model for a batch reactor process, Enz.
Microb. Technol. 7:346-352) (A & e IV %5 (Ryu, S. K., Fll Lee, J. M., 1983, Bioconversion
of waste cellulose by using an attrition bioreactor,Biotechnol.
Bioeng. 25:53-65), % & H A H L 37 5 A& 1 5 248 R &N 8 (Gusakov, A
V.,Sinitsyn, A. P., Davydkin, [.Y., Davydkin, V. Y., Protas, 0. V., 1996, Enhancement of
enzymatic cellulose hydrolysis using a novel type of bioreactor with intensive
stirring induced by electromagnetic field, Appl.Biochem. Biotechnol. 56:141-153) .
[0341] LT IE B AEAAANER T, M AL I8 73 B B ZK A0 1% (SHF)  [R] 285 Bl A A A 1
(SSF) < [P REAL AL R (SSCF) R & HIZK AN el (HHF) , MRS A HeAL (DMC) o
[0342]  SHF {8 FI 73 & B Ak 3E 20 B8, & SR 2F 4 32 1 W /K % O A %5 8, R )5 5 A
%5 W R R ST . AE SSE Y, T 4 3% 1R g K Al N A A 8l B S I R B A AR —
A~ 4 BB f (Philippidis, G.P., 1996, Cellulose bioconversion technology, in
Handbook on Bioethanol:Production and Utilization, Wyman, C.E., ed., Taylor
&Francis, Washington, DC, 179-212) » SSCF 44 5 £ Fp ## ) 3L & B% (Sheehan, J., Fl
Himmel, M., 1999, Enzymes, energy and the environment:A strategic perspective
on the U.S.Department of Energy’ s research and development activities for
bioethanol, Biotechnol. Prog. 15:817-827) . HHF 44 & 7E [A — > Jx NV 28 {H A [F) H 35
FE AT BRIP4 TE I8 B8R, B, w5 0 B B Ak, R 5 78 9% T PR e 0% i 52 1) S AR i
17 SSF. DMCIE— DB P U A T A = Ak FE (4 4 2 B 7= 2. 45 4E 2K R Ak
% ) (Lynd, L. R., Weimer, P. J.,van Zyl,W.H., FI Pretorius, I.S., 2002, Microbial
cellulose utilization:Fundamentals and biotechnology,Microbiol.Mol.Biol.
Reviews66:506-577) .

[0343] el R R "R AT R I R B D SR ICA AT i 7 o I C PR
HH LS, T A R i R R R, BT R SRR (I, PR Ap T L 2
B R L, 3 T T WL AR I ) A ALER (BN, 2R . © R VPR
MR FTREEIR 2, 5— i —D— R A AR IR \ ST M R B IR T RH IR AR TR
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PR3- FRIE N IR AR IR LR SRR R N IR LR VN R T IR RIR ) s H (A1
wr, AR ) SEEERR (B, RAZR AR H 2R IR 2 B IRA IR =R ) sk ()
i, e AR (Hy) 8 ARl (CO,) F—4 4k (CO)) o st Pt A HE 75V 9l i i Tolk
C 0, USRI ) LIl CAan, Al sl it ) B2 Al AR S 4 ) R IR A
[0344] A BHRE— D9 K= W) I 5k, SLAEE < () HALEVIREL ST 4L =2, P
AP S A RE R B WU R R REEE TR 2K s (b) H—FhEk LR (more) MR MK
KRB IE (a) WIRLI ST 4R A () MR R . A8 BA W) R b
B R 1 22 TR 2B 0PI DA 25 B BAS 22 B 4l B R R e B I T X, B0 2 - ik Bl 4didh
1) ISR 2, B BT DAL S AR BN A 40 i, 46 8 B B R ) R B AR A
P 7)1 2B I 1 1 22 DR i

[0345] )i v L2 AF T B R EERI ) . AR L ISt Ty Erb, W) R BE . 1] BRAR 1K
AT, AT B AR AN BN RER B . 76 S R SE T Zrh, BTk B2
PAARE. TE5— > BRI SE Ty &b, iR 2 T . 725 — IR s 77 &,
PR A LT 85— D BRI SL 7 b, Jrdk e Hlo 78 57— SEARIE 1 SE i 7y
FEh, Tkl PR, B AN SEARIE RS Ty =, Bk 1, 3- W, {21
PEIE Lt 77 b, IR 2 (L ALl . 70 5 — A AR W SE T S b, Pl B J2 K BEIE .
% W,, 51, Gong, C. S., Cao,N. J.,Du, J., #l Tsao, G. T., 1999, Ethanol production from

renewable resources, in Advances in Biochemical Engineering/Biotechnology, Schep

er,T., ed., Springer-Verlag Berlin Heidelberg, Germany, 65:207-241;Silveira, M. M.,
F1 Jonas, R., 2002, The biotechnological production of sorbitol,Appl.Microbiol.
Biotechnol. 59:400-408;Nigam, P., 1 Singh, D., 1995, Processes for fermentative
production of xylitol -a sugar substitute, Process Biochemistry30(2):117-12
4:Fzeji, T.C.,Qureshi, N. F1 Blaschek, H. P., 2003, Production of acetone, butanol
and ethanol by Clostridium beijerinckii BAlOland in situ recovery by gas
stripping, World Journal of Microbiology and Biotechnologyl9(6) :595-603.

[0346] 1551 — MUIERISEIE T S8, Frid A HIR 4855 — D SENE R St 77 %,
TR A HLR e LR o 165 — 1 BARIER St Ty S, Irk A MR & IR . 765 — 1 S84k
e SERETT 2, Tk AR S C . 85— AR SERE T &= h, Prid A LR & Pk
MR 65— EARER LT Z, Frk A LR ST IR . 65— EARIE R Sl 77 5
T, TR H VLR 2 2, 5— B -D- MIHEIR . A5 — A SEANIE R SEETT 2P, Pk A LR A2 B
Mo {05 — DAL LT =1, TR AR R T M K. 165 — D BRI STy
E, TR AR R A R 65— AR SEE DT b, TR A DR S AR . AT
A EARIE R ST =, il A LR S WA R o A5 — D AR RSt Ty &, ik
AR R A7 MEIER ST =, Frid iR e 3- MENK. £8P ER
MRS T 0, T A LR R A B MR » A5 53— UL Y SETE 7 22 b, Prid A LR 2 5,
Mo 57— SRR RIS TT S, i AR R IR o A6 5 — D AR A SE 77 %,
i AN N R E5 D BEALIE RSt Ts &b, TR A LIRS 5% . 165 — 1AL
MRS T P, Irid AR 2 IR . AE 57— DAL RS 77 &=, ik iR & T —
Mo 15— DAL RIS TT S, Frid AR AR . 2 W, #1401, Chen, R., 1 Lee, Y.

42



CN 103740674 A OB B 41/62 T

Y., 1997, Membrane—-mediated extractive fermentation for lactic acid production
from cellulosic biomass, Appl. Biochem. Biotechnol. 63-65:435-448,

[0347] £ — ML RIS T S b, ek e i . ] AR e RTE “I” RS —
A BULAEZE Y . AE S — A AR RE 7 1, iR B 2 . 2 WL, B0, Qureshi Al
Blaschek, 2003, WL F 3¢,

[0348] 7551 — MUIERI LT S8, ik e 251K o 45 51— D SRR ) St 77 S,
TR A HLIR e R AR (E 7 EREH LT b, rid @ R e B AR, E5—1
AR SEHE T 22, iR FE IR 2 iR o A8 o — A AR SEHE 7 =, Prid s ZE iR A
MR A — A EARIE R SEE 77 R, rid @ FE R e 22 2 R« (65— FARIE R SL it 77
Fh, TR E SR 2 R . 2 0., B, Richard, A., FilMargaritis, A., 2004, Empirical
modeling of batch fermentation kinetics for poly(glutamic acid)production and
other microbial biopolymers,Biotechnology and Bioengineering87(4) :501-515,
[0349] £ 75— MR B SEHET7 Z b, ik W) Bse URe A8 55— A SEAR M ) S 7 &
i R AR Bk 8 — AN AR SE Ty F= i, Pk A Hye A5 — DALk
SR 77 58 T, Tk AR A €O, AE 53— B0 B SE 75 22 7, Tk UM & Co. 2,
5 U, Kataoka, N., A. Miya, 1 K.Kiriyama, 1997, Studies on hydrogen production
by continuous culture system of hydrogen—producing anaerobic bacteria, Water
Science and Technology36(6-7):41-47 ; FlI Gunaseelan V.N.in Biomass and Bioen
ergy, Vol. 13(1-2), pp. 83—-114, 1997, Anaerobic digestion of biomass for methane
production:A review.

[0350] A& £F 4E = W) Al o s B DA E D IR X VYA D BRI PR BE L K
REFAEIC o TR R A2 7 A SRR R, (AT AR AR A2, W] LIS FARCA R i R AR e
Y5 i, BRI

[0351]  FALFE, 7EFUALTE SR MR R, 25 2T 4E 3 U A B3 A AR 3R M 7K AL
GG, VIR P YE 2, T 4E 32 70 B REE BIIA LT 4E 80 75 o kel H e H
AVRAT , BCE AR EAT , AT LAl 050 AN AR AT LIS S B R EAT o A0 514 45 5
B2, Wt R SO, Bl TS L. T FEH B i) B K2 (e BB N s & . & a4
RV PUE ] PLA AR R PR3 (2 36 [ &R g 5 20020164730) .

[0352]  KEAk. {EEG KD IR, Bk 0 B AR EBEAL , H AR SC BTk g m N 9904k 2R 1K) 5
W AT YE B o AL TR/ SR . A AR R 2 N A R B, RS
il pH L RIS 45T N UHT o« BEAAP IR LARREEKCIE 200 /Mo BEAL T LAFEZ) 30°C 24
65°C, Kl 22y 50°C KR AL, MLy 4- 24 5, JLHZZ) pH4. 5 1) pHEEAT . 4 T 7 AL RE HR%
REAC R 2 0, 0 AEA7 A6 B — RIRH BN BEAT 7K A o

[0353] KM, 7E KM IR A, V54 TAL BE A K 700 B IR 25 S A 25 4T 4 22 SRS TP R
WL R CINEEEE ) RO L% RG] 5 BKARAE R — A ds o, AR
il pH LRIV B 45 T RIS 1EAT o BB AL AR A [R]— S 2 o R B R AT I, a8
VEIRD D (R BE AL R R B2 81 SSF o

[0354]  FEAJ B B A IRl R A m] LAAE FAE A 34 ) 25 T 4 3 SRR A s S AR o T R A 3
MR AR EE i R, B RESRAT B 50 ) A4S FH B T3 VAR PR A, an A5 b i 2 %0
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T8 T AR BH B 7 VP PR A () SE 9 AL S B 41 4 22 i, WM SR kil B3k A B RERS
FH R B A AR I 22 A B 25 2T 4E R W BURIAR 70+ B8 DP1-3, Brik 4y i n] LAl i
a3 e | AT 7o

[0355]  ORTH “ R EEREFRIE” ] HEAE A ¥e 0 N K BEAE ) 2 W B RE IR, W, BRI A
A RE RS, DLRDE BB R R B (SSF) PR A FH IR 5 R 255

[0356]  “ MM AEY)” Faik A T BAR 0 R e i R AT B A=) AR AR AS R BH IR B 1)
R R b (s 208 AR BT R e s H Beb IR B R ) B sl &
B (BRI, B4b ) RO AR I R BE ™ o R A4 () S A9 A0 456 S0 R A IR, Wl Bk o I 1A 1
BHU KRB BE B R Ay, H AR BRI RE. @k E Rl 15 B B RS, B0 Red Star ®, /™/
Lesaffre Ethanol Red( 1] M Red Star/Lesaffre, USA 38153 ) \FALT ( "] M Fleischmann’ s
Yeast, Burns Philp Food Inc., USA FJ#[ 1381F ) \SUPERSTART ('] A Alltech 3%1F ) GERT
STRAND ( A] M\ Gert Strand AB, Sweden 3£ ) A1 FERMIOL ( 7] )\ DSM Specialties 3k75 ) .
[0357]  FEPLIE RSl 7 &b, ik B & B BEIE . 70 SR 1B 19 SE it 77 &2, P ik 1
BERMRINMEEE 780 — > EARE I SE U7 20, Pk I BF & B AL B (Saccharomyces
distaticus) . fE5H D HALERI LI 7 =T, ik R & Saccharomyces uvarum. 7&2
— ML L TT ST, PR B BRI o S YRR BE o 75— AN SEARIE IR SE 77 S, Pk i Bk
& Kluyveromyces marxianus. {E59 — D FEACERSLHE T &0, JridlERE2 Kluyveromyces
fragilise 7655 — ML SEHETT 0, Frid i e S BRE g o 7807 — D AL skt )y &
o, TR R BER AR AT B (Candida pseudotropicalis) o 55— SEARIE RS 77 %
i, ATiR 2 BE & Candida brassicae. 785 — ML SLiE 7 =, FTil L2 Clavispora.
B — N EARIE R SE 77 280, Jrik i R Clavispora lusitaniaeo /55— BALE K
W77 Z Y, ik BEi Clavispora opuntiae. fE 53— MG SEH 77 &, Irid e BE 2
FefEbEE (Pachysolen) o fE 75— AN EALLE R SEHE 5 &7, Prid e B2 5 P &) (Pachysolen
tannophilus) o 7E5 — MR R SEHE Ty E b, BTk B RE & W & B BF B (Bretannomyces) o
TE 55— SR I SE Tt 7 22, Pk I REZ 5057 AR & 1% BF (Bretannomyces clausenii)
(Philippidis, G.P., 1996, Cellulose bioconversion technology, in Handbook on

Bioethanol :Production and Utilization, Wyman, C.E., ed., Taylor&Francis, Washingto
n, DC, 179-212) ,

[0358] ] LA i 5 7 % Kl R T i LB TR 40 T A0 6, 9 2, 32 B R I R B (Zymomonas
mobilis) ALY E (Clostridium thermocellum) (Philippidis, 1996, WL E3C) .
[0359]  {EAKTI A H EIR AW AL REH T A HE ) B, AR SCTIR

[0360] 7 BN W B (Chen, Z. ,Ho,N.W. Y., 1993, Cloning and improving the
express ion of Pichia stipitis xylose reductase gene in Saccharomyces
cerevisiae, Appl. Biochem. Biotechnol. 39-40:135-147;:Ho, N. W. Y., Chen, Z, Brainard, A.
P., 1998, Genetically engineered Saccharomyces yeast capable of effectively
cofermenting glucose and xylose, Appl.Environ.Microbiol. 64:1852-1859) &k 4f
oK AT (Beall, D.S., Ohta, K., Ingram, L. 0., 1991, Parametric studies of
ethanol production from xylose and other sugars by recombinant Escherichia
coli,Biotech. Bioeng. 38:296-303). 7= R w & 10 K B ([Klebsiella oxytoca)
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(Ingram, L. 0., Gomes, P. F., Lai, X. , Moniruzzaman, M. , Wood, B. E. , Yomano, L. P., York, S.
W., 1998, Metabolic engineering of bacteria for ethanol production,Biotechnol.
Bioeng. 58:204-214) Fl iz ) K& & £ ML ¥ (Zhang, M., Eddy, C., Deanda, K. , Finkelstei
n,M., 1 Picataggio,S., 1995, Metabolic engineering of a pentose metabolism
pathway in ethanologenic Zymomonas mobilis, Science267:240-243:Deanda, K. , Zha
ng, M., Eddy, C., 1 Picataggio, S., 1996, Development of an arabinose—fermenting
Zymomonas mobilis strain by metabolic pathway engineering, Appl. Environ.
Microbiol. 62:4465-4470) H 5ul6E S i Jk PR T B0 BEK CHE A LB AL i O (3L
B DA

[0361] I [ FAvE AR 2T 4E 32 UK MR 1) I NI BESS ) — M A4, AT 4 24 22 96 /)y
I W%, a2y 35 24 60 /Mo WRZHHE AL 26°C - 24 40°C, 5 022y 32°C, JFAE4Y pH3
224 pH6, 5 A2 2 pHa-5 AT .

[0362]  FEAJIE A SE Tl 77 e, Mg 19 RS ) — R A= 400 e FH 1 P At ) 2T 4 2% K A 40,
REFHATZY 24 29 96 /NN, A1AHH 35-60 /NN AEDULE I SEJ 7 58, TR RS A1 4 26
F ) 40°C 2 0], R ) & 29 32°C, 1 pH Al H AE £ pH3 22 4y pH6, L L 2y pHA-5. Uik LA K
£010° 2 107, JLIE R 107 £ 107, K 52— KL 5X 107 3% B ml B B A% £F
B FEY) . AE CEE T AR FRY B b, W BEAE B v S B TR R 107 22 107, TG
FRZ 2X10° FE o 50 T F e BREAT R I (1 e 48 2 o] WL T4 1 “The  Alcohol
Textbook” (Editors K. Jacques, T.P.Lyons I D.R.Kelsall, Nottingham University
Press, United Kingdom1999) 1, iR SCmkid ot 5| H IE A A,

[0363]  A&ilidR) V2 AL HI I 7202 R0 RO AR 1% (SSF) 7732, Hrh A BEAL I IR BH
BB, RS W BEAING — 2 U o

[0364] Xt T 4WEr=4, fERFEG 781808 (mash) DISRH S8 . MR3E AR B 3k 131 £
B m] LR, B W BBt CBE Ok S, B, A R JORHI, 8Tk BT .

[0365] i % ) 5 W] LA 55 A SC Tl (9 A AT Wl ik AR &5 5 A, BLaE — 2 it ke
Tt i LAY e Hb, 50 e T AR D () T R, AN, T R BE N SRR . <RI R BEOR) Fe
M T REEAEY) CRe a2 MR ) A RSN . D0 E i T A2 i % 1 ) 350 40, 465
YEAF AT W) . 4EE 2R R SE ARG 2 M YE AR SR AR R I BRI R L NV BE LR
(meso—inositol) A% 44 % B6 (pyridoxine) (X2 3678 IR I8 A% 25 2 P 4E 7 2% A
B. C. D fE., 0L, #40, Alfenore 2, Improving ethanol production and viability
of Saccharomyces cerevisiae by a vitamin feeding strategy during fed-batch
process, Springer—Verlag(2002) , Hoil il 51 I JF NASC . W) B s 5] B R Re g fe i 7
I A 4 sk, B8 7R B 46 Py K\ Mg, S, Ca Fe. Zn. Mn 1 Cu,

[0366]  [AIC AR A& £ 4E 2= ) o b 73 W I, IR 3 i 2 AR ) R VR 4iAk . et RG24l
FE IS4 96vol. % 1) S, Homl LLAAE, 0, BORE CBEUORE CBE CRIE, FrkORhEg ) BT
|-

[0367] X T-H & 5T, Al UAE A A Gk O 0 (R 7T 77 2%, ik T iR RSB AN R T Z 47
(Han, B 7AC e R AL BUK R AR NHERE ) R T (1, diles B4 s 2R AR ) |
FETNARIE ()4, BRIRELUTTE ) + SDS-PAGE \ 28 T sl F2 X
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[0368]  7EAS A B 7732, W] LA ) HAT N U S BRI S 1 1 2 R B 4T e = o iR
JRURD 78— Pl LAP L e B 1, DA OSdE 2 €T 4 R T B o DL i) HE B il 2 e 4T 4R 22
Gl (190, Ag 07 e BEAREEAT / B0 B ) B RS R I AU, BREATRIIR G .
[0369]  TEA B J7 i, W DAFE R BE AT BUR BRI RE b (S 78 B0 R I A ) ) 7

HEZ G ) I E R

[0370]  RMKAE Sk

[0371] AR BIE WS AKX BRI ER A, Frid A PR AG T AR A5 b 2 1 B ) JE R, i AT 5 2
— IR P SRS AL AT IR A I — AN B AN TR E OB, S o — R 4 S b
155 K, Il 5 Ik & SEQ 1D NO:4 2512 1 22 16.SEQ 1D NO:6 2R 1 22 15.SEQ
ID NO:8 FIZFEMR | 22 21, 5 SEQ ID NO: 10 FZFEMR | 22 16 ;8 SEQ 1D NO:4 [ FE iR
1 % 16.SEQ ID NO:6 (2L 1 & 15.SEQ ID NO:8 fZFEms 1 &2 21, 8 SEQ ID NO:10 [
QIR | 216 21 s 28 % R P A i /i IR, Pl AR SEQ 1D NO: 10 (24 FE 12 17
% 24 B SEQ 1D NO: 10 [ZEIERR 17 £ 24 A, HApFER T8 — RS Ry 41
SR o

[0372]  FEPLLERI 7 1, 55— % P ER /74407 SEQ 1D NO:3 [RZ IR 19 & 69, B 1 SEQ
ID NO:3 [FIAZ TR 19 & 69 k. 18— MEIERIT7 i, 58— H 741485 SEQ ID NO:5
[RIAZ IR 39 %2 83, 5 HH SEQ 1D NO:5 [IHZ H R 39 & 83 Alpk. 55— ML 77 1, 5
— R T AL F SEQ 1D NO:7 A% TR 14 22 76, B3 H SEQ 1D NO: 7 [RZ IR 14 2 76
Mo 15— MEIERITT I, 25— ERF7AE SEQ ID NO:9 K% HIR | 2 48, 8 i
SEQ ID NO:9 MIIZH IR 1 & 48 Hp. 55— MUIERIJ7 M, 55 % B R4 SEQ 1D
NO:9 IR TS 49 & 72, 8 i SEQ ID NO:9 A% TFEE 49 & 72 4.

[0373] AR BHIGWS J A 23X P IR ) S R 1) B 21 R Ik a8 PR N 2 1 = 4

[0374] AR K T A& A 7, A4 () fEIEA T Ak & 3 &
PR XA 40 s F (b) [T id R A .

[0375]  JITiR &% 1 B0N 48 E 40 M m] DLZ RARBCR IR AR “ S E 7 fEAR R A
TR E K gt =4, F BRI A & K FEIRME A . A “EmEaR” em S as
CLTE B i = i iy B sy LA B 2 k. Prid 88 A B e d& 24 4 20K, HoA 25380 75 Bl a3l
ZIKF IV RIA A, ik 2 IR 5 2 DR A F I 8 B s skAs, o — s LA X T1E
M RT LA S IRERAR I o B AT — P ARG EIR SR TR 4% 6 8 TR R AT AE 1 S5 A 5
PRI S A TR AR

[0376] )L 1% & 1 A 8 28 AL A IR I A2 AR B 2 U AR B A, Bl SR
(reporter) o fE AR 7 10, PR 8 B B SAL IR IR B RS 8 KRl SR A (Tyase)
SRR BN . E SRR BT 1, BR8P 2K L ek BRI R IR | ok S
WG ETYE R LT U A T  FORIDRS B R AL I I U B TR  BRRE . o — U
TG B — PILBE G IR VE R NG . o — RTBE G B — ATPE R B AL SRR D AN IR
Bl H R PE S 2R B (mutanase) AEAGER o ARG I S AL I LI /S TR G L 2 B
FALEE B O KRR AZ BEAZ IR N 4 75 2 IR N 6l B M g

[0377]  BEERI AT DA MAFA S5 A% AR B B Rk IR 3R A

[0378]  JE ik DA S50 1 — 20 R A B IEAT R , (AN RKe A R Xo AR S B9 ] T R
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il o

[0379] St

[0380] A4 %}

[0381] A G2 I RN A ATE FH IR 2 it 22 /DA S 4 R R b ™ o

[0382] A fk

[0383]  fMEPER 42 75 CBS117. 6590 115 CBS494. 95,30 B CBS495. 95 A1 2 74 75 % W Ak
IBT20888 (IBT LI {RjE Lo, FHEZ R KA, BEAREHL, FH22 ) FHAE P D) A Rk i 2 (R ok
T o SRR R BRI RR W3124 (MATa; ura3—-52; leu2-3, 112;his3-D200; pep4—1137;prel: :HIS
3;prbl::LEU2; cir+) H Tiiikrg #2285 CBS117. 65 [P V)i JE B A vs PR IS % . K it 55
HowB104 ( a — JE¥EERAYE ) 3K I& celba FEA.

[0384]  BEFRIEEFIU R

[0385] LB $%5 7R3 U NS4l 571 10g JEER IR bg BEBHEEYIH bg AL
[0386] LB 2 'NraE R Ik U T A BF Tt 10g 8 AR B I RHEEU 5g S
AR =TT 50w g 2 FiE R LIS KB, MR KEEIMA) .

[0387] LB 2 N a2 PAR W T B4l - BT LB 2 Wi & =BG 92 25 16g 4H pd FH B
E (Bacto Agar) .

[0388]  YPD 355e3& HHAn T M BT A A - 1% P BEFE B4 2% B 3 R R /o Fs 2K B s I N 1)t
KB 2% 5 220

[0389]  YPM 35 5%3E HHAn T 4 BT A B - 1% P BEFE B4 2% i 8RR /o Fs 2K B I I N 1)t
KB 2% 22 2FRERING -

[0390] & -FLBE I SC-URA B4 7555 th U Rk B8 FF 100m1 10 X Basal #h.28m120%
ANERAEZNIREARIER . 10m1 1% B R 3. 6m15% JR 2 R (ol g K #, & & K B i
)5 F100m120% ~F=FUE (b8 K, SR KB G A ) o

[0391] & 45 1 4 BE 1) SC-URA }% 7% 3%t 40 N 4 21 i - &4 T+ 100m110 X Basal &%
28m120% AN 2 YA 2 1 R R (A S R L 10m1 1% (42 1R L 3. 6m15% AR aa e G 8 K B, i i K B
JE AN ) s AT 100m120% F 25 8% (k38 K, M KB E A ) o

[0392]  10XBasal h ¥ W i T IR W) i 4 1% « & 7+ 75g B £F & Bl 3L (yeast nitrogen
base)113g T B FI 68g NaOH,

[0393]  SC- BifIE i NIk FLA A AT SC-URA B4 7538 (4 EpriR & Hi ki sk LB )
i 20g T

[0394] & FLAEMT 0. 1%AZCL HE £74E 2 SC Bl i T iR LA ik - B+ 5 H 300K
f{] SC-URA %772, 20g Bfig A 0. 1%AZCL HE £T4E % (Megazyme, Wicklow, Ireland) .

[0395]  BA;FEEEH FIRWRA R BT 10g B A TP 10g NHNO,. 10g KH,PO,.0. 75g
MgS0,-7H,0.0. Iml ¥ /5228 5% (pluronic) F10.5g CaCO,. 1o Hs K BRI pH P2 6. 5.
[0396]  COVE P 1 T ik4 4Lk <55t 342. 3g BEkE . 25 Noble B/IS. 20m1COVE #h %5
10mM ZEEfE AT 20mM CsClo o s K B BIDEFA TR 22 pHT. 0.,

[0397]  COVE h¥ i 1 R iAW R4 % BT 26g KC1.26g MgSO, * 7H,0.76gKH,PO, 1 50m]
COVE JRE 48 o

[0398]  Cove JE f4 J@ TR tH W TR A% -5 F 0. 04g Na,B,0. «10H,0.0. 4gCuS0, *5H,0.
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1. 2g FeSO, * 7TH,0.0. 7g MnSO, * H,0.0. 8g Na,Mo0, » 2H,0 Fi 10g ZnS0, * 7TH,0.

[0399]  TE fy 10mM Tris pH7.4 1 0. ImM EDTA 241 )%

[0400]  SEjifs) 1 < RIPT I B TP G AR 22 85 CBS117. 65CDNA Rk ST 1) 46

[0401]  J4REHEBr 22 75 CBS117. 65 75 200ml BA ¥ ZR 5L, 78 30°C . 200rpm 555 5 K, it
247 LL Miracloth™(CalBiochem, San Diego, CA, USA) IR+ ik 3& W &4, Skl kk A ik
FERRE TR T LAk ARG H W 2 AR JEAE W i Miracloth™ HhR], JF FHIROK AR T . 2R )5
W 22 AR A5 22 Falcon10569 3ROV FEIEM A P AR o BRIV R 22 R0/ 17 T -80°C
KA E A

[0402]  FHHREELATEEST S RNA 2B, SR 5L 5. TM CsCL 28 (cushion) .0, Jf4H
FH W094/14953 H BiTid (1 7535, 13k oligo (dT) — £4F 4k 25 35 1 E W k4T poly (A) +RNA 194>
2

[0403] i@ if RNase H /5 7% (Gubler F1 Hoffman, 1983, Gene25:263-269, Sambr
ook Z& ,1989,Molecular cloning:A laboratory manual, Cold Spring Harbor
lab. , ColdSpring Harbor, NY, USA) M 5ug poly(A)+RNA & f% XU %% cDNA. 7 ¥l %%
it k. A~ & RNase f] Eppendorf & 1, ¥ poly(A) RNAGu g T 5ul DEPC(0. 1% 45
W% 1R — £ Wg (diethylpyrocarbonate)) 4b # b [ /K A1) £E 70 °C o #4 8 4 #p, £E 1K
R, IF S R R IR A, AR TR A0 L, TR SRR S P T A
Y R A Rk :50mM Tris-HC1, pHS. 3,75mM KC1,3mM MgCl,, 1omM — &% 7~ #F EE (DTT)
(Bethesda Research Laboratories, Bethesda, MD, USA), ImMdATP. dGTP 1 dTTP, Hi
0. bmM5— A 3£ —dCTP (Pharmacia, Uppsala, Sweden) , 40 B8 457 ) A i 4% 7% B 4% B2 I 4170 1) 551
(RNasin, Promega, Madison, WI, USA), 1. 451 g oligo(dT) gNot I 5| 4 (Pharmacia), Fl
1000 B4 ) SuperScript 11 RNase H Jx#%4%M§ (Bethesda Research Laboratories). ifi
A 45°CH R IR G E 1 /NI TR A R —8E cDNA. & i, AR il v 1 Ud B 5, 18
it MicroSpin S—400HR JjE#%4: (Pharmacia) 4 mRNA: cDNA Ze-& TR S E it 3% o

[0404]  EERRITVENS, 7E 250 1 1 B8 T BEZE M (20mM Tris—HCL, pH7. 4, 90mM KC1, 4. 6mM
MgCl,, 10mM (NH,) ,S0,, 0. 16mM NAD) i Re a4, FriR G2 i A0, 2 200 u M &l ANTP, 60 £
ALK AT B DNA 28 5 (Pharmacia) , 5. 25 47 RNase H(Promega) , F1 15 BA7 K74 B DNA
%NS (Boehringer Mannheim, Manheim, Germany) o i LDEF e NS LE 16 CHRE 2 /N FIAE
25 CTHEE 15 700, BEIT 55 5% cDNA A pl. I EDTA 2= 2R & 20mM 1 £% 11 Y, 4R
S AT A AT R

[0405]  EITHIA 2 AR 96% LBEAT 0. 2 fAFR 10M LBR%EE, 78 —20 CH4 XUE cDNA JTTE 20 /)
i, 2R 5 13, 000 X g B0, FH 70% LBEEDE, T8, HAE 301 1 285 (Mung bean) 1% FRBESE 1
W (30mM Z %) pHA. 6, 300mM NaCl, lmMZnS0,, 0. 35mM DTT, 2% Hif ) d &, Frif2E i
07 25 AL SR T AZIREE (Pharmacia) o HIEAE 30°CHE R N AL T 30 738, A% 555 & I DNA
R R 55 (clip), RGN 70w 110mM Tris-HC1-1mM EDTA pH7. 5, By2HL, 374 2 14
TR 96% ZFEEAT 0. 1 AFR 3M &AM pH5. 2 £EUK_EPTIE 30 2%,

[0406]  TELAE 13,000 X g BGLo[A I XURE cDNA, JF il # S VIR EWIFE 16 CHLE 1 /M,
7630 1 TADNA ZBAFGZEM (20mM Tris— Z 88, pH7. 9, 10mM Z B2 , 50mM ZFEEH , 1mM
DTT) Hr# cDNA ~F st , T id 2 oy A A8 5 0. 5mM B¢l ANTP Fi1 5 BRA7 TADNA 28 5 BilE (New
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England Biolabs, Ipswich, MA, USA) o i I\ EDTA 22 23R A 20mM 177 % 11 e B, 2R e AT
AR ST B IR I 2 7RF 96% ZEEAT0. 1 AR 3M LM pH5. 2, £F —20 CYTIE 12
2NN

[0407] 3 75 & MV Ji5, 8 i 7 13,000 X g & 0 1 [1] 4 cDNA, 78 70% & B P E vk, IF
T 4. ¥ DNA YT i€ & T 250 LA &% N I Jif 7 2.5 0 g d4F — [A] 3C Bst XTI 47 % 3k
(Invitrogen, Carlsbad, CA, USA) F1 30 {7 T4 i%& $2 B (Promega) 1% $2 2% #p ¥ (30mM
Tris—HC1, pH7. 8, 10mM MgCl,, 10mM DTT, 0. 5mM ATP) ", 4R J57E 16°CHHE 12 /M. HidfE
65°C I 20 23 Bhii ¢ 1 N, ARG TEVK B 5 438h.

[0408] 5' —CTTTCCAGCACA-3' (SEQ ID NO:1)

[0409] 3’ -GAAAGGTC-5' (SEQ ID NO:2)

[0410]  H43ERL(F) cDNA I Not T VHAL, ZRJE1E 37TCHLE 2. 5/ o I AE 65°C Ik 10 438
M2 o 3B I AF 44mM Tris B 44mM B B2 . 0. 5mM EDTA (TBE) ZZ 149 11 0. 8%SeqPlaque
GTGARIA M I g e e (Cambrex Corporation, East Rutherford, NJ, USA) AT e v vk i
W cDNA 32 KN o 8%, T2 B AR R Sk o 0. Tkb Ak s 4E cDNA 1K/, FFAR
S v B, B F A B -3 e (New England Biolabs, Ipswich, MA, USA) 4 cDNA
MBS A (rescue) , FFEIE I 2 782 96% ZEEAT 0. 1 /AF 3M Z B2 % pH5. 2, 7F —20°C
DUUE 12 /N,

[o411]  TE I AE 13, 000X g B0 117 [R5 1] 1 K /) &8 0k 16 1K) ¢DNA, 1E 70% & B iE
Ve, T4, ARG E R T 300 110mM Tris-HCI-1mM EDTA pH7.5 rho HR4E i3 7 o B 13,
it MicroSpin S—300HR Jig #% 4%, H B B ik 9K cDNA i gk 75 10w 1 R 82y (30mM
Tris—HC1, pH7. 8, 10mM MgCl,, 10mM DTT, 0. 5mM ATP) k4T = AN %8s, ATk g2 i fu
B 5u 1 XUEE cDNA( J & #1 FI1 #2) (15 B A7 [ T4 3% 82 8§ (Promega) Fl 30ng ( & #1) .
40ng (& #2) F140ng (5 #3, AL T =X M) %4 Bst XI-Not I UJHI K pYES2. 0 4% 14
(Invitrogen, Carlsbad, CA, USA) , JHILAE 16°CIET 12 /NN AT &R S M, SRS 1E 70°C
It 20 4350, G AP 10w 1 K. &0 Sambrook 25 , 1989, W, F 3R, # 1u 1
AN EBRGYHEZFE LA 400 1 KIGHF B DHI0B H K2 2540 iz (Bethesda Research
Laboratories) H1,

[0412]  FEFHVCEEY) (pool) ZH I K HT B DH10B Hr 2 37 g #1 i 22 5 CBS117. 65¢DNA 3C
o IS MRSV AL R R ERAT T LB 2 Wi R R P b, 78 37T°CIRE 24
/NI S 43364 15, 000-30, 000 W% /. PO 20m]l LB 2 N E & R 75, i
M E THA . 76 50ml B, 76 100rpm, 37 CR 4 BBV HAR S 1 /M

[0413]  F3FI[KIRE HER 22 87 CBS117. 65¢DNA S FHZY 10° A Bl v B 4 ik, 2R TS 5 1%
HR 4 3% 75 i3 B 45, 48 Plasmid Midi Kit(QIAGEN Inc.,Valencia, CA, USA) 4} Bk A
— e YR JFORE DNA, FHAE —20°C LR 17

[0414]  SEJiifA) 2 - G UG RE FASK 2255 CBS117. 65 1K SRR A 1) i SR 0 T 1k

[0415] 42k | —LE SR AR I 4l AL 1% TRz DNA (100ng/m1) (1) Iml 540300 (SEHEH 1)
Wit ZF L (Becker fH Guarante, 1991, Methods Enzymol. 194:182-187) #4b NERTEI%EE
W3 124, B AL TR A B AL 5 2% A ATHE 1) SC Biflg L, IFAE 30°CIRE « SAHL, WENLCEY)
HRERTFALT 250-400 ANEERE ST FE ) 50-100 P4
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[0416]  7F 3-5 KILE 5, ¥ SC Bilg A2 BN 2 & A 2 FUBE )—4H 0. 1%AZCLHE 41 4E 2% SC
URA ZIRTAR bo 76 30 CHLE AR 2-4 TR, FHoKs 4l i (2 2 Pl PN 1) 11 ¥ 58 by P ) 2 5
Pt 1 1 B

[0417]  SZjifsl] 3 SRAEME 22 55 CBS117. 65celba FE[A]

[0418] Kk Py 7] 4 S W I 1K I BRI VA R A 21 50m1 B e 1K) 20ml YPD i gRJErb.
1E 30°C . 200rpm, B E IR 1575 2 Ko {EEA 75002252 #F (Hanau, Germany) [fJ Heraeus
Megafugel. OR BEOoAL, i 3000rpm 2.0 10 3805k 480 it .

[0419]  HR¥E WO 94/14953 43 B DNA, B DNA Y T- 500 1 25 /K F, BIE Sambrook
S, 1989, WL b 3T, A8 FHARERE 71 DNA 2% A0 21 K AT B DHLOB 48 i vh o bifi Jo 4 2o AL 5 g
PR 22 75 CBS117. 65celba K KA WAL Ty 4 0 pCICL61 ( B 1), FHHAEAL D Kl
PRI L o 4 KA B RIPE pCIC161 T 2006 4F 2 H 23 HARJEA K #F 7 NRRL B-30902.
[0420]  #R# Sambrook 5% , 1989, W, I 3¢, A FH Fr ¥R JF N K I i B 85 4k + h 0 &8
Ji R DNA. AR 45 i 38 1 B9 U B3 45, HH Taq DyeDeoxy Terminator Cycle Sequencing
Kit(Perkin Elmer,Wellesley, MA,USA), i Applied Biosystems ABI PRISM™377DNA
Sequencer (ABI, Foster City, CA, USA) Al & i I 5 4% B 8 5] W, ¥ ok 3 g 5% 2 &
CBS117. 65 (1) celba FEF 42K cDNA J7 417

[0421]  REER 2255 cel Sa LA ML TR T4 (SEQ TD NO:3) FHE R IR T 41 (SEQ 1D
NO:4) 7R 2 . wbd)P 41 1170bp, LA AL FE 26 R8RS . da b B PITH 2 1 BUEL 7 389
ANEFERR o« FE R G B DX I P %G+C 2 63. 6%, 11T 3R 22 IR A5 [X SR ) %G+C J2& 63. 6%, 1
9= SignalP F£JF (Nielsen 2%, 1997, Protein Engineeringl0:1-6) ¥l T 16 Mk
SERE T K. O B EE L B 373 N, 4r &8 40. 9kDas

[0422] F Interproscan £ F (Zdobnov F Apweiler, 2001, Bioinformatics17:847-84
8) 431 celba P HEF I 2 L 7 41), 27~ CELSGA £t [ AL % K05 b BH S5 7K At il 1 A%
L JPAN R, AR TE BRI FE 77 LM 22 T 1) 1 22 IR ) 7k 2% 350, CELSA £ [ ik fu
B 1 TUR AT Yk R 45 A1k (CBMTD) 7 8 bRid. 3X FR M Prosite Y PS00562 (Sigrist
%, 2002, Brief Bioinform. 3:265-274) [JFFARICATAET PN 0 Bl 2 IR i 2 2R R ik 2
8 AR 35,

[0423] ff H Needleman—-Wunsch #H 7 (Needleman FI Wunsch, 1970, J. Mol.
Biol. 48:443-453) 4n7E H A &k 1 FF JE AT 4 104 67 11 4E 1 1 43 0. 5 F1 EBLOSUM62 7 [
EMBOSS ) Needle ¥4t it S 1), SR A 2 2 B8 B8 T3 21 110 EL A e 442 fR b %) (comparative
pairwise global alignment). FUXIE7R, Zmfi CELSA Rl #Z K1V e S 22 B2 FL A I 4 5
ATEIR 741 5 R B A RS I Al v R S JE 0 I A 20 B B S /Kl i A I R R 2 R R
JPA) (B35 35 %9 QTSDR1 I Q12624) 43 5 HA 75% F1 72% (1R —1E (BROERAE ) .
[0424] SR 4 4K M P E AR E 22 72 CBS117. 65celba FE A

[0425] i ] Hind IIT F1 Xba I, ¥4 ¥ #h 5% 22 & CBS117. 65celba % Kl A pYES2. 0
Ak LY, A A bR YE U5 75 (Sambrook 25, , WL b 30) E B B F B £ L &K
pHD414 (EP238023, W093/11249) . %% &8 Kk 8K pHD414 #2& p775 (EP238023) HIRTAY) .
133 kLA 44 A pA2C161 (] 3) .

[0426] 4 WO 95/02043 Firid il €K ith 4 HowB104 [ A= Fifk . #— E Mt I A ik &
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WS 10w 1 STC HiY) 5-25 1 g #h# JE RILH AR pA2C161 IR 45, FTik STC i 1. 2M 1L AL
10mM Tris-HC1, pH7.5.10mM CaCl, ZHA% ;i —2 5 5-25 1 g #4714 5 it 2 amdS ZE PRI ok
p3SR2 V&4 (Christensen 25, 1988, Bio/Technology6:1419-1422) . ¥R GWALE SR E
25 43P N 3T 60%PEG4000 (BDH, Poole, England) ( 28 2 ¥, 4> 1~ 4000) . 10mM
CaCl,, Fi1 10mM Tris—HC1 pH7. 5, FNRA, mJa A 0. 85ml [FIFE KB IF IR ARG KR
EWIALE SV ICE 25 7380, LL 2, 500 X g B0y 15 2341, Iyt Ea T 2ml 1. 2M (L ALEEp . &
FUUEFE, I IR A T AARRAT T COVE AR Lo 78 37T°CIRE 4-7 KJa, Pkttt 733440, LA
SYERR Y. BRI, IR IR ES S G MR R T

[0427]  7E 10ml YPM BG4 1. 76 30°C.200rpm 1 H 2-5 K, kg LG
o B TR VRS e N U R BEREE T <) 0. 1%AZCL HE £F4E 3 SC- BUiR AR -h T FLE
R Amm B AR FLTE DD 20 1 1 $5 550, 314 30°CId RR T - 4R 5 1 ok 1 74 o] [ f 4 (0 o Pl
B8 N U SR MRS R o LA SR A 1 IR LA 1 PN U e SRR T R R TR AR B
KBTS SO FRR 3 FRU v T, IXAIE B >R [ g A 22 8 CBS117. 65 [ CELSA Py 1) 4 8 Hil
K i A AR IE .

[0428]  SLJfG] 5 AEBRIPEE BE A2 118 CBS495. 95¢DNA K1k S JFE

[0420]  fnsififs) 1 A BTid, 26 K AT B PR R B 40 T 15§ CBS495. 95 FH 4 10° />l 5g
B 4T cDNA STPE, HA 1% IIEUAT 5t

[0430]  SEJiifA) 6 - i WG 4H - & CBS495. 95cDNA 1K 3T ZE 1V A 7] i 58 M Tk 7k

[0431]  TISE it 2 BTk BEAT cDNA SCHE ( SEHfe) 5) Tk,

[0432]  SEZjififs] 7 K AESK B4H 1B CBS495. 95 ) CELSA & fid 5 4]

[0433]  GnsEjafs 3 Frik IAH 7 & CBS495. 95 mifi# celba KMl AAJFH Won HELE celba
FER— N KA AL a4 4 pCICA53 (B 4) , I FIAE A BHRIR R B K AT
BB R pCIC453 T+ 2006 4F 2 H 23 H AR5 A XA B NRRL B-30903.

[0434]  f# ] Hind I11 A1 Xba I ¥44H 118 CBS495. 95celba KM pCIC453 BIY) Tk, If
PR3 A7 B R A Bk pHDA14 o 15 B[ROk Ay 4 4 pA2C453 (] 5) .

[0435]  [&] 6 H /R T CBS495. 95cel5a ZEH L AFIRITH (SEQ 1D NO:5) FIfE & 12 2
BZJ7%) (SEQ 1D NO:6) o 4ifid/ 7414 1194bp, HA AR R3S 1o Prid Ik IR i 45 [X 54
1] %G+C & 59. 8%, 1M 2 JIK G idh DX S5 %G+C A2 60. 1%, Zwbsd (1 700 o (1 AL 5 397 &
B AHH S =R SignalP #f (Nielsen 5%, 1997, WL E3C) AU T 156 MRERE 5
Ko TR R R R B 382 DNEIEIR, 4y B R 40. 1kDas

[0436] H Interproscan F£/F (Zdobnov FH Apweiler, 2001, . F3C) 70 #7 celba FE R H
TR ZER T4, Ton CELAA 81 T & 500 5 Ml 2R /K ARG IR A% 00 7 51 8 28, DA TI0IN 11 ok
AL PRHI LR T 81 I L 3L 359, CELSA 8% A JFUA L & 1 M B8 41 4k 2 45 A4 (CBMI)
[RIFA bRl . IXFRA Prosite B PS00562 (Sigrist 5%, 2002, W F3C) WP 4IbRidAFAE
THII 2 IR I 2 IR R T Sk 8 R I 36,

[0437] ¥ H Needleman—Wunsch %% (Needleman il Wunsch, 1970, WL I 3C) tndfr BA G
CUFFRCET 43 10 B LB 57143 0. 5 AT EBLOSUM62 ZE ¥ ) EMBOSS ] Needle F25 T 5 it ()
Koty 52 = IEIR P4 1 EL B Bt 4 ey be st B 7R, it CELSA i 24 22 K1) CBS495. 95 %i&
RIHEF LR T 52K B Trpex lacteus fl Trametes hirsuta B 5 BEZEK
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B AR S RIS (850 518 Q5WTK4 F11 Q75UV6) 43 HA 82% F1 79% (¥ [A]
—M CBEOBRSN) .

[0438]  SEjifs] 8 <>k HAH 18 CBS495. 95 ] celba JERRIFEK th & Kk

[0439] LISt 4 Hh TR, R IASK HAH T B CBS495. 95 [ celba Fe R, HHEAT N 1) 2 bl
S T 2 AT

[0440] S 9 AE NPT BF P A9 EEH 1 B CBS494. 95¢DNA FKIA L

[0441]  GnsEjEfs] 1 Hp BT IR, 78 K B A R B8 B CBS494. 95 FHZY 106 AR Y]
T, [ 20 AT cDNA SO, 3R 50l 1%.

[0442]  SEZJiiAs) 10 < E4H B CBS494. 95¢DNA Rk SCHE I Py V1) 4 S w Bl vt

[0443] LSt 2 H BTIR, BEAT cDNA SCHE ( SERER) 9) TRk,

[0444]  SZHEM 11 5K [ 4H 718 CBS494. 95 f¥) CELAB 4 i3 [A] ) e 11k

[0445]  Gnsgjafs] 3 Hh IR, AT >Rk H4H - B CBS494. 95 ] celbb FERIM wfE . X514 5
7 AL CBS494. 95celbb FEPR [ — AN K it B 4% 4+ i 44 4 pCIC486 ( & 7) , JFHAE 4R
VIR LR KA1 Lo W KA B B BR pCIC486 T~ 2006 4F 2 23 H fRj8CA Kz # & NRRL
B-30904.,

[0446] {1 Kpn I 1 Xho 1 #4548 T-1% CBS494. 95cel5b FE[A M pYES2. 0 BI) Rk, I ik
2N & B K153k pHD423 f (Lassen 2§, 2001, Appl Environ Microbiol67:4701 - 4707),
Pk B 2 Bk B Kpn 1AL KUK pHDA L4 AT A4 o 45 3R A ) JB0RE A 44 2k pA2C486 (5]
8) . &9 1 7K T CBS494. 95¢cel5b ZEAI L H IR P41 (SEQ 1D NO:7) Al T I ZE IR 5
(SEQ 1D NO:8) . #hd/ 7414 1290bp, b G FE 2 1R300 1, Pl 2 R G A X 3k ) %G+C
A& 56. 0%, 1M 822 TR G DX I ) %G+C 72 56. 1% Ja A (R AL a5 1 A 3 429 DR . 48
FHE =R SignalP # (Nielsen 25, 1997, WL F3C) I T 21 AMRIERIE 5 k. FUK
FCGRER E IEL 408 DNEEERR, 7 N 43. 1kDas

[0447] HH Interproscan F&/% (Zdobnov Fl Apweiler, 2001, W, F3C) 23 #7 cel5b FE A1
T IERR 74, Bon CELAB 28 AL & 1% 0 5 R L [ 5 5 FESE /KB, A TI0IN 1) o
E KA A IE TR TR L 106 ZE{h 2 F% 3L 385, CELSA & A& [ BB 4= 454,
(CBMI) HIFHARIC. X FRHA Prosite B PS00562 (Sigrist 25, 2002, WL FC) WIF4HIkR
ICAFAE T TOI  e 2 IR 2 IR Tk I 7 R 34,

[0448] f# F Needleman—Wunsch &7 (Needleman A1 Wunsch, 1970, WL b C) nfE B 6k
CUFRCET 43 10 B 1B 57143 0. 5 AT EBLOSUM62 ¥ ) EMBOSS F Needle F2 5 T 92 it ()
Kt 2 B IEIR A LA e 42 JRi B o BB X R, Sl CELAA AR Z IR CBS495. 95 F&
RS Z LB T4 5k 8 Irpex lacteus M1 Trametes hirsuta Ak 5 HEIL K i
B £ A 4 S R Z LR P51 (B 35570 514 QWTK4 F Q75UV6) 43 i HLA 69% AT 67% ) [H]
—M (BEOBRSN) .

[0449]  SEHEMH] 12 AEK B - 3R IASK H 40 1| CBS494. 95 1) CEL5B

[0450] ISR 4 Hh TR, BEATOR B H 7 B CBS494. 94 [¥) cel5B FE A [ 2, ATy U 5
B R PR () 23 T o

[0451]  SEjifsl] 13 5k [ g 22 75 CBS117. 6590 1 CBS494. 95 F14H -4 CBS495. 95 [{]
L 2H N U SR PR R 2B AL
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[0452]  fdiFHIFEAH Otzen 45 , 1999, Protein Sci. 8:1878-87 Frik (RIRIFL, 4 St 5] 4.
8 H 12 ik, 70K ith a5 rh B A AL R ok B g i 22 85 CBS117. 65, 4H 1 B CBS494. 95 A14H
T CBS495. 95 fty N DA SR BH M 4L 1 A 35 )5

[0453]  FR$EBCA Protein Assay Reagent Kit (Pierce Chemical Co., Rockford, IL, USA)
()3 T B8 B, A P BLSET] TR (Bicinchoninic acid) (BCA) flLAR R EE 7 12 Wl il 75 b
e TR

[0454]  EBEIRSZIOHT , MORAT IRV B 0 1) 2% B AR RS VR, Tl (R A7 BB VRAE —20°C
RAT

[0455]  SKUtifs] 14 : NEEPHT5 % TBT20888 7 & HE X141 DNA

[0456]  #R¥HE Carlsen, 1994, Ph. D. thesis, Department of Biotechnology, The Technical
University of Denmark, DARE Z5HE (V75 25 AL IBT20888 I 1. HH 20m10. 1%Tween20
[T, LA 1X10° fF R TR BEHERI N 100m] Mandels #l Weber 5775 (Mandels
Ml Weber, 1969, Adv. Chem. Ser. 95:394-414) T, PriA K5 7R 3L 41 500m] 7 $44R 48 0 A5
1% HBE, BETHAN 7S 0. 25g BEBHZHUAMN 0. Tog AW H B E k. 7£ 30°C . 150rpm F4AEK
24 /NN R BORE TR R 2244

[0457] i iF Nalgene DS0281-5000 if JE& #% (Nalge Nunc International
Corporation, Rochester, NY, USA) it yEIRCEE B 221K, B 3 T8 I E W B EAF « 16 T UK 1%
BFF B 1 2 R PR R 22 ORI S Rk » O 0 FC TR MR @ MR A vh o R T T VIR AR 40m] 1)
50mM CAPS (3— (FfCik2d 5 ) —1- INHAPR ) -NaOH pH11 ZE iy, Irk 2 i A4 2 0. 5% +—
FESEOR IR AL RN 0. 5mM. EDTA. #4 BIFWAE 60°CHUE 2 /MBS, @i g B E . W EIZHE T
DI 0. IM Tris Bl AR SRR R « 07 (L1 AR ), B e 58 AR 3T°CIRE 2
/NS o AE Sorvall HL000B #%3KHHAE 2500rpm B0 10 7380 m, A28y « S0 (L1 AR )
FEHARUKA ( EJEA ), IFLE 15,000 X g By 5 73 8F . (E5 IRAEEUS RN K A+ A
2. 5M LFREE (1OM AW ) , FFE T —20°C 274 R ML )G, R4 RSk 15, 000 X g AU
(extract) L 20 738 HBRUUE (R vRNA) , B 0. 7 ARFR I ¢ U B S EISE
T RRYTTE . 15, 000X g B0 15 43805, FH 5m170% L EEK UM YE =k (A ER ), JL
Pre T, IFE T 1. 0ml0. 1XTE 1o R Ui He e £ WA 1 sml FIBE.OE . 8
A %% (0. 125m1) 2 2. OM M ZEE A 63% (1. 07ml) , (F B FYTVE , HF1E Sorvall MC12V
WL (Kendro Laboratory Products, Asheville, NC, USA) 7 DL A 5 5520 10 4357,
HI 70% LEEMUETTE IR, 58 e T, IR T 500 1 10. 1XTE Hi,

[0458]  SEtifs] 15 4% U P52 1BT20888 [¥13 K4 DNA SCJ%

[0459] f#HH TOPO Shotgun Subcloning Kit(Invitrogen, Carlsbad, CA, USA) 4 & FE Al
YISCHE, T 2, 4E 10psi & ¥ S 40 DNA 18 it Z 4k (nebulization) #EAT 15 #
BT, JA8 ] 40mM Tris B, —20mM ZE24H —1mM EDTA 4} (TAE) ZEpPi, 46 1% B IR BB
AT RN (size—fractionate) o KL K/ 3-6kb iLA% i DNA Jv BB 1 548 H
MiniElute™Gel Extraction Kit(QIAGEN Inc, Valencia, CA, USA) ¥Efii. A0 i 1% B
JEBH RGN ) v BCRFIRBEAT KN 73 9, F4AE K /DYa T 3-6kb AT AL DNA v B BY 1) 348 HH
MiniElute™Gel Extraction Kit ¥/,

[0460] 1 FHUF kM4 BE BRI (Roche Applied Science, Manheim, Germany) , 4 %E it i) DNA
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F B e R I AR A . R I R U A5, P im DNA Fy B sl 31 pCR4B1unt—TOPO
#HAk (Invitrogen, Carlsbad, CA, USA) 7, 1l ik HE 27 FLEE A B FELIBRAZ 25 K I AT B TOP10 4 g
L IFRAT T LB & N R R PR . LR 15, 300 S gfE.
[o461]  SZjififs) 16 5k H EVH 75 IBT20888 [ R4R CEL5C A ) i B8 M i 24k,
[o462] 4 Jergensen % 2003 (Enzyme Microb. Technol. 32:851 - 861) Jif ik, ¥ W 1]
W PERR AL I AT . KRR - RTF LAY 5 (azo—carboxymethyl cellulose)
(Megazyme International Ireland Ltd.,Bray, Ireland), & Ba)2 15 2380, Baifb i
FELE —20 CIEAE
[0463]  SEjiifsl] 17 ok B ELVG 5 £ IBT20888 1) CELAC P 1) %1 2 BRI N v il J7>
[0464] ¥ [ VY 75 £ CELSC W UJ 4 56 B g 1) 26 Fb AF o (SE 1 16) ff k. B A
1) 100 w1 %% 433X A% 0 A Eppendorf & A1 ) 100 0 1 SDS-PAGE #¥ i 2% ' ¥/ (4m10. 5M
TRIS-HCI, pH6. 8, 20m110%SDS, 20m1 H i (87%), 56ml Milli-Q ®;B4EKF 15 ki iREE ),
Fm# A 95°C 4 438 AT, H R B S DA 20 w1 S840 B 20 0l i FH T 00 1)
4-20%SDS &AM Bt e (Invitrogen, Carlsbad, CA, USA) o & T PUANE & FE L KUK 8 AT,
I Mark12 & (A FbrUEIR &) (Invitrogen, Carlsbad, CA, USA) Jifiin T-&EHs
[0465] {F Xcell SureLock™ EtfiRi% 4% (Invitrogen, Carlsbad, CA, USA) P fs 90 43 %h,
ACUR T RE B E A 40mA T8 K 1356V, HLIKJS, 7R B P IG s iR & 5 408D, Irid sl
A2 6% FRER Y 10mM CAPS pHI1 4 k. ¥ ProBlott i (Applied Biosystems, Foster
City, CA, USA) R4 et | 7B, AR J5 75 BV ES R 8CE b 7380 AT 5 6% A B 1Y
10mM CAPS pHI1 { i (9 A1 o
[0466] I N4E Semi Dry Blotter II i%#%% (KemEnTec, Copenhagen, DK) " iE4T e E[1 75,
AL BN IR AR Y /S 5K Whatman L 5 405 T BB 45 I FHA |, 2R 5 N ProBlott JiE .
2 TR 45 T Jhg 58 Jie R 7S 5K A D 8 5 VR H R R 1K) Whatman L 5 4% PR ASE B 4 W Al ik | )2
Whatmanl 548, AT ZHAE EIE V4% o 70 EIRE A8 TS 11, 3ke FUEE & . £F 175mA ¥ HLIR
UEAT 180 73 By HEL ENIIZE o
[0467]  HLENIZE)S, K ProBlott ELEHS T 60% FIEE. 1% LR 39% /K1 0. 1% ( E & / 7AFf)
7 W R-260 gL ta 1 0Bl 78 40% & /K R RE P EAT ProBlott B2 5 438D, R )5
LB TR . 5Ja, % ProBlott KT
[0468] X% T N 2 ZE BRI >, BY H F 65kDa 455 2H I J ProBlott i, J& T+ Applied
Biosystems Procise Protein Sequencer (Applied Biosystems, Foster City, CA, USA) ]
EPIEfE A o MR i v i Ud BH 15, A F A T PVDFE JRAE S (KPR PVDF) 119 7 VAR SCAT:
(method run file) HEAT N il JF o
[0469]  J& if b A5 C vl P v g %) £ B ST 1) R B 7 €6 3% P v PTH- 28 25 82 1) £% B B (7], AT
s EHEE N Im e ZE R T
[0470] 1 H Procise494HT Sequencing System(Applied Biosystems, Foster
City, CA, USA) , EL¥0f & 2EAL I VY 75 & CELSC N VAT SR BH IS N Im 2 S5 IR 41) o 4 N g
¥ 552 & Ala-Ser—Ser-Phe-Val-Trp-Phe-Gly-Thr-Ser-Glu-Ser—-Gly-Ala-Glu-Phe-Gly
—Asn—-Gln—Asn (SEQ ID NO:10 (2 FEME 25 & 44) .
[0471]  SEZjtEfsl] 18 oK B VG754 IBT20888 [X] celbe P I SEMHBEZE A 1K) PCR 7 1Y
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[0472] R4 2lAk 1) E 00 75 5% P U0 i S8 05 Bl () N sim 28 258 7 41), 488 CODEHOP il& (Rose
% ,1998, Nucleic Acids Res. 26:1628-35) Wil 1EFM 514, AT H & 1) R B 4L
P A5 S, A H] CODEHOP SFEm& B k-4 1 7= A~ S 1) 5140«

[0473] EM 5|4, Fwd :

[0474] 5’ —TTCGGTACCTCTGAGTCTGGNGCNGARTT-3’ (SEQ ID NO:11)

[0475] 5|4, Revl :

[0476] 5’ —TGATCCATATCGTGGTACTCGTTRTTNGTRTCRAA-3' (SEQ ID NO:12)

[0477] 514, Rev2 :

[0478] 5’ —CCGTTGTAGCGACCGTARTTRTGNGGRTC-3' (SEQ ID NO:13)

[0479] HAFR=AHGY=CHT,K=G6EHT, FHAN=AC.GET

[0480] M AHZY 1w g LV 75 57 25 (R 41 DNA 1 4 BEAR hl 2 b 38 e ) (30w 1) o BB4h,
A RN A N IR 5 :30pmol 1E [ 51 4, 30pmol Sz [7] 514, 200 1 MAATP dCTP. dGTP
F1 dTTP, 1 X AmpliTaq 2 & B 22 P % (Applied Biosystems, Foster City, CA, USA), F
0.5 B A7 AmpliTag B & B (5.0U/u 1, Applied Biosystems, Foster City, CA,USA). fE
Robocycler (Stratagene, La Jolla, CA, USA) i E &N, FE2FF R :96°C 3 70801 72°C 3
SRR L AMEES s34 MBI, AR 95°C 0.5 438, 56°C 0.5 4348, F172°C 1.5 438 ;
T2°C T B L AMEIR sH 6 CHRIBAJEER (soak cycle) o TEHE—MEHH T 72°CHIA Tag
EEM.

[0481] 1 FH TAE ZZ b ¥, 7F 2% I Ig 4 Bt iR (Amresco, Solon, OH, USA) | 73 B PCR 2
M=, MEERE 1) 25 650bp 1) 4% 7 (Fwd F Revl 514 ) FA £y 320 Fl 380bp [#) 4% 5
(Fwd F1 Rev2 514 ) , FHH ¥ thl3d i (K110 B8 F MiniElute™ Gel Extraction Kit(QIAGEN
Inc., Valencia, CA, USA) ¥ H:4fifk . 4R 58 1k DNA I 320 BT 4ii4b i) PCR P=40). & 3R 320bp
(= i 0 o B 2 K R 2K 0% B 2 1K, iR £ ik 44 4 CEL5C.

[o482]  SIZjiAsl] 19 «§fi 2k LVE 5 8% IBT20888 ()3 A 20 3C

[o483] I AT SE il 1 15 B W& 3C JE W B %K 4% B kS U (colony 1ift) (Maniatis
4 1982, Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Press, Cold
Spring Harbor, New York), JF7E 80°C ¥ DNA AZHL % Hybond N+ i (Amersham, Arlington
Heights, IL, USA) F 2 /5 Ib. Ad FH 0. 2XSSC(30mM NaCl, 3mM #7 8 B &4 ) 0. 2%SDS ¢
e = IR A o T T o s A 1 S )3 i 20 1 e A S S D ) ol
7.5m16 X SSPE (0. 9M NaCl, 0. 06M NaH,PO,, 11 6mM EDTA) F1 7%SDS, 7E4E % /K% THAE 68°C i
B 30 7B,

[0484] #R 5 # 1% 7 B9 Ui B B, 1 A Stratagene Prime—-It TI Kit(Stratagene, La
Jolla, CA), ¥4 SEJitifs] 18 HH FTiR W2y 40ng PCR ) HBEHLS 1 ¥)4rid. {8 H MinElute PCR
Purification Kit(QIAGEN Inc.,Valencia, CA, USA) , ¥ iU PEARIC UL R B BE 5 R I
RIRZ IR 7 5

[o485]  TE i N 5. 0M NaOH % Z& 9K &7 0. M, 47 5 i PE R &1 22 P, IF % frid #R4F LL &Y
0. 5x10°cpm R TH A AT W TS PE IS AT o RHRAWIAEIR Y K T 68 CHRRE 10
/NN EE G AE 0. 2XSSCL0. 2%SDS H7E 68 CIF VLR — IR AAJ5 7E NI 4R R T8 15
o8, A8 I SaranWrap™, JFFH#958E F (Kodak, Rochester, NY, USA) £F —80°C X 2k il 1 F 55t
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[0486] K HEREN AN E S MR E] Il LB 2N HH RRAE T, £ 37CIt
WG PN AR, % 1000 1IRAT T LB 2 B & 2R b S gA
SRR B AL 40 AN BEVE IR PR PR SRR R AT IR A (secondary 1ift) . W1k
4% AT FE FHIRET T o $ok B BRSSP AR AN VR FE AP 21 3ml LB & R &H 555
Serh, 3AE 3T C I RS I

[0487]  AREHIIERT UL, {8 Bio Robot9600 (QIAGEN Inc, Valencia, CA, USA) MEF
ANV 250 DNA. B EcoRT B il 1) A0 b st e vh vk i o2 B NN R/ . T
A vE B, AN EREL S 20 5. 5kb (IR A P45 R, P TR A2 R — 1, IR R e AT
FRAE pKKAHL ( 2 WAL HEH 20) o

[0488]  SEjififs 20 5k H LV %% IBT20888 HIZw ALY CELAC PN 1) 7 SR M B IT) celbe FE K4
JE B RAE

[o480]  Af HI 5| 4 0 B i R K& 4 k) - & 1k 7 b 2% (Giesecke %, 1992, J. Virol.
Methods38:47-60) , H Applied Biosystems Model3700Automated DNA Sequencer (Applied
Biosystems, Foster City, CA, USA) #HE4TK B pKKAH1 B VG & 2% P 1) S8 B e 2L [R5 Y DNA
M.

[0490]  [&] 10A A1 10B 7~ T ELVH 5 % celbe FE A A 17 R £ 41 (SEQ 1D NO:9) Fl
SWRER TS (SEQ 1D NO:10) » 1471bp FIFEE AL 745 (BFELIEHL T ) dbd
421 MR FER I 2 K, Horh i N 51bp (89-139bp) 47bp (352-398bp) +55bp (464-518bp) Fil
52bp (617-668bp) [ 4 NN o TR ZE B 1) 4 65 X 80 %GHC 5 2 51. 2%, 1 il %
JHk 4 A X5 1) %GHC 25 2 50. 8%, AF ] SignalP #/FFE /% (Nielsen 25,1997, Protein
Engineeringl0:1-6) M T 16 DERIEHIE T MK I A DI SR PEEE 09 N vy 40, B2t 17
3 24 FH AR ATR BL (pro-region) , BTl X I AE ple et B A il i 85 1 K i i 4 Do 7
D) AR B UL 397 N2 EEIR, T (#) 4 &k 42. 6kDa

[0491] [ Interproscan F£/¥ (Zdobnov il Apweiler, 2001, WL F3C) 4347 cel5e JEH K
e FRIERITH, Bor CELSC 87 (AL E A% 0o J7 I R R 5K 5 BH 5 K AA i » AT 1 4 K
Z IR R A FRIE 32 E M E LI 307, CELAC 8 A A & 1 Y B 21 4k 5 45 44 (CBMI)
FIEFARIC . IXNFRA Prosite 2R PS00562 (Sigrist 55, 2002, WL E3C) /7 HIkRid
AFAE T 0N 2 IR R R R 5L 393 IR 420,

[0492]  f# FH Needleman—Wunsch &7 (Needleman A1 Wunsch, 1970, WL b C) nfE B Gk
CUFRCET 43 10 B 1B 57143 0. 5 AT EBLOSUM62 ¥ ) EMBOSS F Needle F2 5 T 92 it ()
KA 2 A FLHR 1 P 2SR 7 A1 I B B B A R Bl B B, i CELSC B2 K
ELPE & celbe ZERHE TR ERR T4 5K A Neosartorya fischeri FHHH 2 154> 1l
W 2T 5 BEELK Al o A 3 R 2 B R 741 (B35 4300 ALDAPT FI Q4WM09) 43l A&
A 74.9% F1 74, 5% IRl —ME CBROERALN ) .

[0493]  SEHEM 21 A9k H V2 [BT20888 1) celbe P U)H 58% B B5E D8] ()oK i 2 3%
& TR

[0494]  {1FF K IE Tk pJal.721 (WO 03/008575) HKIAGA R, bR A G T 5HH
it 75 T 1R TR R S M B R B R T 5 PR A1) (NA2—tpi) b2 ) S8 i 25 rh MRV By 8 11 f3 3 1
it 5 VR W RS b BURE RIS A AR R B A B A L B AR D amdS, FLRELL &
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P e hg i — SRCUE A K, TSR [ R 1% BE G URAS Anic, HEBEAE pyrF B B4 1 K AT T B AR
DB6507 (ATCC35673) A< Wi Fradk , 4 FH BRI I B URAS J85 (R A ik B id BEAT KT
B DB6507 1444k .

[0495]  if & Mandel FI Higa, 1970, J.Mol. Biol. 45:154 [ 75 ¥ % KX W T B DB6507
Wil B2 AS. AE I MR MO KR 9R AR b3k FE % 4k 7 (J. Sambrook, E. F. Fritsch, il
T.Maniatis, 1989, Molecular Cloning, A Laboratory Manual, 2d edition, Cold Spring
Harbor, New York) , ATiA b5 2 AL R T 4M 78 1g B& 2 & FEMR 500 1 g i ik % (thiamine) Fl
10mg R =

[0496] 4 I BT id¥s Py U A REBE R ZE R e B 31 pJal.721 o A MRS TR S 1918
If PCR ¥ 18k B VEHEF K celbe U S MBEZE A -

[0497]  IE[ 514 -

[0498] 5’ —AATTGGATCCACCATGAAATACCCTCTACTCCTGGCAAC-3” (SEQ ID NO:14)

[0499] 514 -

[0500] 5’ —~TTAACTCGAGTTACAGACACTGCGAATAATACGCATTC-3’ (SEQ ID NO:15)

[0501] & TARHE v, fE R 51 57 s dd A PR &I PE e U1 A7 i, o Em 51 a5
BamHT 7 &3, T 5 7] 5 |08 2 XhoT 47 /o

[0502]  7E PCR 2 A H A8 A d0n 55 it 49 14 i) & 1) 2 D5 20 DNA AE 9 AR . | R AE 50 1 1
IR FR o 47, Hod 495 1. 0 B47 Phusion (Finnzymes Oy, Espoo, Finland) , 1 X Phusion
2% MW HF (Finnzymes Oy, Espoo, Finland) ,500ng & [A 2H, 250 u M & Ff ANTP, F1 50pmol
R R 5] W ) B R, AF PTC-220DNA Engine Dyad Peltier Thermal Cycler (M]J
Research, Inc., Waltham, MA, USA) HiEAT4 34, F28 :95°C 5 080 1 MEER 24 MG,
FEAMEER A 94°C 0.5 2380 .58°C 0. 5 40 BhF1 68°C 4. 0 430 %8h ;1 68°C 15 438 | MG #
F#UEF) PCR H A (Chou 45 , 1992, Nucleic Acids Res. 20:1717), HAESH—AMEHR 1 4%
JG M\ Phusion &

[0503]  PCR Jx ™ AE K2 1500bp [ 5 DNA Jy Bt o 44 T3k J BeH BamHT Fl Xho J§ 4k, FFi8
ok B T A IS Lk 20 5 g L afiAk, I SR B A BamHT A1 Xho I JHAL M pJal721 H, 13 2 5
Fifw 4k pKBKO3 (& 11) » #iL A Applied Biosystems3730x1 DNA Analyzer U5, ffiiA
pKBKO3 H P 1) 4 26 R B R 1K 41

[0504] 24 T ;= A2 FH T AE W A R £k 589 B KL, A BamHI F1 Xhol 7 4 pKBKO3 Jf 4i
. ¥ H Klenow B (Roche Applied Science,Manheim, Germany) fF 25 C Xf ;i B ik
AT P i 15 B 30 43 Bhe  FH Smal ¥ 46 5T kL pUCL3, 3 FH /N 24 1 82 A1 8 (Roche Applied
Science, Manheim, Germany ; CIP) 7F 37°C (k. 1 /N, B RE S I Z 80°C 15 /3%
A% CIP 23,

[0505] 1% FJ T4DNA i #: (Roche Applied Science, Manheim, Germany) , 4 F it 1& &
[ BRI 2 R AL 1) pUCL3 iy BEAE 16°C It & e, B B =1 0. 25 1 g FF i A 40 2
K W #F B DH5 @ (Invitrogen, Carlsbad, CA, USA) . 7F LB & K5 & % i FAE 37°C
BTG, AL PR R 2ml LB B 9R A, HRAE 3T CHE IR, FH Jetquick Plasmid
Miniprep (Genomed, Lohne, Germany) 4ii 1k 4y 4 24 pPBCel5C [ Bt ki (& 12) . i it H
Applied Biosystems3730x1 DNA Analyzer Jl|JFffi ik N V) SE R B S R G 241 A&
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Jit 7 pPBCel5C W K i #F ¥ TOP10 46 il (Invitrogen, Carlsbad, CA) ( B4 #£ 4 PBCel5C)
YE 4 NRRL  B-30900N {x jik T 4 b #F 53 AL 44 £ 5 o o0 b X 8 5T o O (Agricultural
Research Service Patent Culture Collection, Northern Regional Research
Center), 1815University Street, Peoria, [11linois, 61604, {&k H & 2006 4F 2 H 23 H
[0506]  SEjAsl] 22 7E K h & h R IA LV R IBT20088CELSC N 1) i 56 b 1
[0507] 4 Christensen 25, 1988, Biotechnology6:1419-1422 AtiA&, H 51 g pKBKO3 444k
K 14 BECh2 (W000/30322) .
[0508] 7F 50ml & 1, T-30°C.10ml YPM B FEdt P ik 71598 4 K. {F 12,100X g
B A IR WO 2 B BE. W YR G RS B Ul BH A, A8 XT MES 2% i ¥ (BioRad
Laboratories, Hercules, CA, USA) ] Criterion XT Precast Gel.10%Bis—Tris e, i
i SDS-PAGE 43 #T FiEW. 4 10w L AR B3EW S 9n 1 FEMZEME (0. 125M Tris—HCI
pH6. 8, 20% H M 4. 6%SDS) A 1w LIM i SRR A, HFIM#E 96°C 5 738h. 1F 20 4y 1
TEWH IR 16 4, 3l I SDS-PAGE, W] LAZEARH#E T 35kDa %2 150kDa i [ o W32 65kDa (1) —
A4t o SDS-PAGE J5 15 2 m] WAk w7 1 b3 B B & 8 D0 3 SR B I v 2, s e 3 v il
E o IR 25 R0 B A Ry, (R () L7 VR DA PR P ) ] S 0 s Pl vy o
[0500] KNk 144 A oK il & KBKO3.
[o510]  SEjifs) 23 < FZH TLVU 5 £ IBT20888CELSC PN 7)1 S B ik k) A= Al 4idb
[0511] K E Ak 1 KBKO3 7£ 20 4~ 500m1 2 A&, 3P & 200mlYPM BrF53E,
[0512]  JHL B LA IEM 4. 0 TH R D R ERAEW BT skt 9 b iR k1T SDS-PAGE
I FTe N VI SR BER AR N Z T XK50 £ (Amersham Biosciences, Uppsala, Sweden) , %
FEALE 110g Avicel Ph101 (Merck KGaA, Darmstadt, Germany) , HAEN#akarH 26mM Tris
pHT7. 5 AT, JFHT 26mM Tris 1% = ZEFHEAE pH11. 6 PEli 4 & 1R . 76 280nm il py 1)
FERERG PR . SERIVC AR AL S e 8 A B 44y, IR pH I & 7. 50 TSRS N DI 2R
B ) 225 o
[0513]  F 280nm Ak R WR O B AT ER A U0 A S Bl — R 45 TSR D R 8 e R E sy
Ho
[0514] 24k J5 14T SDS-PAGE. H4H¥ it 5 RIFE AR FR IR 2 X FE 5 Z2 i AT 1/5 AR FR I
1%PMSF 2536 2 23 8%, 352k T 4-20%Tris— HaE BREIK (Invitrogen, Carlsbad, CA, USA) I,
H GelCode Blue Stain Reagent (Pierce, Rockford, TL, USA) & &% i e €6, 3F FH 7K Wi €4, o
SDS-PAGE 75— 4% 65kDa FI4%7H o
[0515]  Sijds] 24 <44k [ E 2 CL PG %5 IBT20888CELSC PN 1) 41 56 bk g 1 R AE
[0516]  Hdscidi pH. fpcddi et AR FE A8 PR AR AR SEtiAA) 23 o Ik i 4640 i =40 2V 75 %
CEL5C P I SR MR . 10525 16 HP BT idk, ZE M 20°C 3 80°C [RIIELEE AT 3. 0 & 10. 0 [ pHAE
e ) R RERE T . AEMi111-Q ®HE4li/K (Millipore, Billerica, MA, USA) g R4l
A1) N DR SR DA PR PE ZEARVE 2RSS 5508 pH, B IR T 18 22 248 pH
() Britton-Robinson £Z & (50mM Bl R \50mM 2 % .50mM R ) Ao #F 4.0 % 6.0 [ pH
JEFE N AE 50 CHEIREFAEME 20 /NiF . BT S256 75 5 IR T
[0517]  fReiifi pH B E &5 Ron T 13 e £E 50°C I feidi pH 453 4. 0, MiAE pH3. 0 35 1t E
W /N, AE pHB. 0 R WETEPEIIZT 80%.
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[0518]  H VR E M E S S T 14 4, pHA. 8 IN I Bl v 4 70°C, M 60°C %2 80°C
RV P PR e 75%.

[o519]  JREAEMERIMEST Ron T 16 e A 4.0 %2 6.0 () pH & [ 1 4E 25°C A1 50°C
TEAFAESEYI TS E 20 AN, Y1) 3 S0 i Or B HL B4R v MR IR 1T 80%.

[0520]  SEJEfA) 25 A il &

[0521] s FH A% R IO AL IR, 11 5% I R 8 | 2K m) F3 AR BB R S 50 =5 (UL S. Department of
Energy National Renewable Energy Laboratory,NREL) thi#& &8 ik PiAb FE (1) £ K K5 (PCS) »
TR AFAT AL B 2 E T 1L A% BRER, 7E 165°CH1 107psi, 8 438, 7E NREL E4T41
BT o T I PR B B R K RN o2 A 4 B RN AR 4 R, AR 5 A A NREL FRvESr TR ST #002,
T SR AE Ll (HPLC) AT BE T 72 R K AR LT dE A 4T 4E R A4 (NREL bruf:
SIHTREST #003) o, B EENE AR B84 BALHE R KRS (PCS) AN T /K 1) [
14K 56. 5% LTYEZE (4. 6% LT 4EZ A 28. 4% K.

[os522] F K & BRI £ & v K /& B A H K L B M 3 38 & 48 Fisher
Scientific, Pittsburg, PA, USA) [1J Kimax J 3t L3 PCS. KK PELL 1) PCS ZEmmmE 5 H
TR, 7+ W H 5 7 /KAEHE A 6P Express Membrane (Millipore, Bedford, MA, USA) ()22 um
Millipore Filter L¥¥k. WEEEM) PCS [T H AL 32. 4%.

[0523] AT H TS IR £ BT /K PR — WK LT 4E 3 (PASC) [¥) 10mg/ml it /7 =V F W o
a] KRR g Avicel PHI10L(FMC Corp.,Philadelphia, PA, USA) FinA—H H+=T
VKR IR 85%0— BEIR o H4 B IF AL VKI TGRS PHE — /NI, 718 Bkt o 1 B2 100m1
VKR I o R RHEE S 22 HA R R FLIR I B3 R 4R Kimax Y >k 77, H 100ml VKR A
BRVEBE =k, BRIEVE R Rl Re et 5, FH 500ml ZKIE Ve B I AT SR AE BTG
Ve R AT BEHET o B PASC S57KIRA 2 ST 500ml . IIA B Z AN (sodium azide) F2%¢
WAL 0. 020 LABT IbT A E AR K . AT TR G4 2RI ik, IFTE 4 ClEfr 22— H.
[0524] M Aqualon Division of Hercules Inc.,Wilmington, DE, USA 31533 EUACE
(DS) M 0.7 R FILL Y2 (CMC, ik, 702 A ) o T8 i o) ) 28 B 1 22 b v b 2218 N
CMC, il £ 50mM £ FRHY pH5. 0 HP 1) 6. 25mg/ml  CMC ¥ ¥l FEIESLH+E T KB A2 2y
60°C, B4 ONC 554V .

[0525] 41 Boisset 2%, 1999, Biochemical Journal, 340:829-835 1 fiif ik, M Nata de
Coco, —FP iR IF i T 4E % (Fujicco Co. , Kobe, Japan) il &4 T4E2 (BC) o ¥4
0.01%(w/v) BEAMIIZEF/KPH Ing/ml 415 £ 4 32 BIEAE 4 CHEATE o

[0526] Avicel PH101 3813 H FMC Corporation, Philadelphia, PA, USA.

[0527]1 Sk BHEW (birchwood) HIASZEBESRTS H Sigma, St. Louis, MO, USA. K H % 2 1-F
T (Tamarind seed) I ARZ BHE (JEM R, 78S 00401) «/NEFT R /AR (22 kLB,
27cSt, 575 90601) , 1, 4- B -D- HEE M (MMEAMWIL)F, Man:6al=97:3, 85 DP ~ 15,
$1590302) MM (carob) LI H B M (UK, IEALMIE )R, 55 90301) 343 H
Megazyme, Bray, Ireland.

[0528]  SEjifs] 26  FH Tl 5 34 I B FRD R 25 2 AR R I iV

[0520] @ IT X IEIE FERWEME (PHBAH) 7% (Lever, 1972, Anal. Biochem. 47:273-279) i
SEILJEHE (RS) , ik 7S T 96 FLIMALIROE Ko
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[0530] K 90w 1 %% 73 & #F 19 % B AE 5 B T 96 FL HE JE i 5 L AR (Costar, clear
polycarbonate, Corning Inc.,Acton, MA, USA) W & 4> FL . B & L P A
60 1 1 K] 2% S 48040 B0 o ) 1. 25%PHBAH 17 JF 46 I 58 o A I 5 10 B AE 5 il i hn Fa bk |
15 95°C I 10 23 Bhe AT, B BALABA H 2 =W, IR AN LR AN 351 1 LB 7
Ko WEEASFLEE H 100 1 1 55 73 BURE B BE i, JF %6 B8 22 P IR 1 96 LA (Costar, medium
binding polystyrene, Corning Inc.,Acton, MA,USA) . {# H SpectraMAX Microplate
Reader (Molecular Devices, Sunnyvale, CA, USA) J5ELF 410nm AL IR (Ao « fEH IR
T EH Ay AL R BT S 2

[05311  FH/S/NHZ B FRUE S (0. 005.0.010.0. 025.,0. 050,0. 075 F1 0. 100mg/m1) 3K4FkR
HE 2R, 5 A BERE AR U VA BEARHE S o 8 FH 58 7K TR 10mg/m] 8] 26 8 i A7
VBT Tl 25 A e B AR A o

[0532] X% T T AR ZEBEABTHr A A S BE 2 SN A S, A8 R IR & S A AL R
(%) :

[0533] %’Hﬁ% (%):Rs(mg/mp X 100X 162/( @ﬁﬁ}%¢@f&}§ (mg/ml) X 180) —

[0534] RSy X 100/ (GEEEAIEMIRE oo X L. 111)

[0535]  XF T ARZERE MBI RAT AR SRS, AT T IR A KR AR RS BEYIEIE 735K -
[0536] %’Hﬂ%ﬁ (%):Rs(mg/mn X 100X 132/( @ﬁﬁ}%¢@f&}§ (mg/ml) X 150) —

[0537] RSy X 100/ (EEEAIEMIRE o X L. 136)

[0538]  FEIXLLN S, RS & LI A Y& (ng/ml) I By s Js B )9 B, i [+
Lo 111 F 1. 136 SR K20 AH R ) 2 BEEAL R OBl (MW180) B SchE (MW150) 5|2 i) = & b
e

[0539]  SEJitifh] 27 AE 50°C PN V)4 SR 2 T R 4T 4 22 (R AN T 1k

[0540] 3% | TRk H WA 225 CBS117. 65401 B CBS494. 95 FIH 115 CBS495. 95 [
Al A P DI SR PR T S AT 4E R (ONC) I mT s Bl SR IR AR DG e o ANV otk DA4E 7 B
CBS495. 95 Py U BB M 2 2 R . T 50°CHE 50mM LFREN pHb. 0 7K % 30 73
BN E M CMC (Bmg/m1) 7= AL [P)aE J5URE (RS) IR B R g 35 1tk » 7EAFAE 0. bmg/m1 4 I
HEE (BSA, Sigma, St. Louis, MO, USA) [ 0L T JG fa e F g AT 7K fift o A FH SEJitids) 26 o
FIT i 06 F2 2 2K B ERIWERHE (PHBAH) 5 B0y o 3k JEL B

[0541] 3K 1. 7 pH5. 0 1 50°C Py U il SR M0 T AT 4E 2R (Bmg/ml) FUAHXS#5 1
[0542]

P D8 R e X CMC &Y |, %
WEHER 22 75 Cel5A 28

$HF & CBS494. 95Cel5B |44

$HF & CBS495. 95Cel5A  |100

[0543]  SEZJEfH) 28 : N VIR BERELE 40°C —80°C HFAFRE M

[0544] 3 iF R & 77 v 2 ok [ RE BhE 42 2 CBS117. 654 $H 7 i CBS494. 95 Fl4H 1

CBS495. 95 K4l P V)% S8 M i B AsE ME AE AN (40°C, 50°C, 60°C, 7T0°CHI80°C )
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B A 00 B R AR AT 4E R (OMO) IR M

[0545]  7F 50mM & &AM pHB. O T AR RE I, ik & B A AL 2 3. Omg/ml BSA, J44 il £F LA
SX 12 WAL IE R, (Pierce, Rockford, IL, USA) SR & 1. 1-m] ImmunoWare Microtubes
BEE 3 /0o N BSA DABH (R I SR RE L] BE IR . BRI BIR G R AR
WP, A PR BRAE B 5 6T T CMC B (CMCase) Y& RS2 56 CNC AL /N T 1%,

[0546]  7E3/NNIEE G, M S EB WA H 15w 1 SR, R 96 FLHEZIK
AL (Costar, i B (IS8 TR ER S, Corning Inc., Acton, MA, USA) F) 751 1 CMC 9% (50mM
LR pH5. 0 1 6mg/ml) Ho SR JE WIS 27 BT ik e iR AR 1) CMC g M, ks bt ih
CMC P& PR H 734 (R 2) .

[0547]  £E 40°CH1 50°C, 3 /NI RE T S5, 43 = Fh N U1 SR BB 2 A0 2 11, JF IR B A R G
CMC P75 T 17 98-100%. 7E 60°CHH 70°C, AR 22 55 Ce 15A I HAs 2 PEL T 53 S0 Ff
P U0 SRR, 3 /NI S T S 0 AR B S A OMC IS TR 1R 100% 1 49. 3%. 7E 80°C T E Y]
R PR AR E .

[0548] 3K 2. 7 pH5. 0 F1 40-80°CH5E 3 /M Ja, N DI SR BEBE K 7k AR CMC i 1%

[0549]

40°C  |B0°C  [60°C  |70C  [80°C

WEINE 22 75 CelbA 100 100 100 49.3 3.8

HHF B CBS494. 95Ce15B 100 98 28.0 5.0 4.1

FHF B CBS495. 95Ce15A 100 99 6.4 2.4 0.8

[0550] St 29 AE 40-70°C Py VI FEBE BN T IR — WK T 4 32 IR AH A

[0551] A 2 78 50mM Z B2 4H pHb. 0 77 PASC (2mg/ml) [RIE 46 /K il i P o B8 I3 1) 38 I

B (RS) [ BE, 7 72 Ok 4 118 CBS494. 95 F14H -1 CBS495. 95 1) 44k A 17) i 58 il ot

TR — I £F 4k 32 (PASC) & PE. TEAFAE 0. bmg/ml ZF L5 A 2K 1 (BSA, Sigma, St.

Louis, MO, USA) 500 T CFE M dEAT /KB o 5 BEARRBEATTT RS W FEAE K AR 155 0] 30 22 90

Sy P FE R LR PERE I, 173X B A [R] R, PASC AL FR BE AN 2%, A FH SEitifs] 26 A Bk i)

R IL A P RTEBE (PHBAH) SZI6r v 52 ¥ JR Bk,

[0552]  AHXVEHEAE =k B HH 7 B CBS494. 95 F14H 1 B CBS495. 95 1 P 1)1 28 M g 1) 9, P&

(IR E, 78 T 16 Ao B im PR A 60°C ok H 48 11 CBS495. 95 1) P 1) S8 MR 11 i)

B H W T PRl DI R HERE, 76 T,,, =60 C X PASC 35 Mk Bl i K AH .

[0553]  SEjlifsl] 30 :7E 40-T0°CHERR — VIR 4T 4 1K K fi

[0554]  #FDUANIRFE, 40°C .50°C . 60°CHI 70°C, 4445 0. Smg/ml BSA (1) 50mM Z B2 pli5. 0

i H SR 19 38 T CBS494. 95 FIHH T CBS495. 95 [I4i4k Py V)7 B M 0 i IR — YA IR 47 4 2%

(PASC, 2mg/m1) BEAT 45 /NI 7K AR A =Pl R (A s S 28048 FH P9 D04 6 B I <0. 056.,0. 167

& 0. 5mg & g PASC. fELL 8X12 fhfLH 2, (Pierce, Rockford, IL, USA) Jit B i 1. 1-ml

ImmunoWare Microtube "PICHEHEMLL Iml HIMIUGARFR AT Y o

[0555] 7 AN [A] B JA] f5 (1.1.5.3.6.21.27 1 45 /N 150 ), 1 FH 8 i 19 B W 25 M

RN R — a5 R, R i A B MultiScreen HV96 fL i 3 AR
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SEBUNERSS U - NS O Eil
FRTEEHE (PHBAH) X 56 V4%

(Millipore, Bedford, MA, USA) ] 25 1 12%NaOH 7, W 1 AE T
B, LA Bk PASC Bk T SZififs] 26 H BT id i6 R 4
T ik RV )3 R B

[0556] 17 Bon 5k B F B CBS494. 95 FIHHF 18 CBS495. 95 11 A V1 S BERE (0. Smg
AR g PASC) 8H 45 /NG, PASC ARG AL AR A IR (I R . AHXT AL 2R B
MAE 50°C 54071 CBS495. 95 ML E 45 /NN JE 3RAF AL I B 43 2. fEM AL E A i
2k (0. 056 1 0. 167mg Zx 1 Fi%F g PASC) A3 (ML th e HA AU TR . X FPF N
D11 SR HE I, PASC K MK AR B AR 2 50°C o

[0557]  SEjifsl] 31 :E 50°C PN V) S BT 25 Fh 2 8 I A 1 3R AIE

[0558]  7F pHb. 0 (50mM LFRENZGE MR ) Fil 50°CAE &0 2 BE I K VPR B g AR 22 55
CBS117. 6540 CBS494. 95 FI4H T CBS495. 95 [KIAifL. I N Y1 S bkl . 445 B 5|4
BN Cel 7B (EGT) WU EI ZRMERE Lh e o HOK 8 7= AR I 40 B IRR & Cel 7B (EGT) W]
R ] LUARYE Takashima 2%, 1998, Journal of Bacteriology65:163—171 4% .
[0559]  ZBEALFE AL BRI R oKHS (PCS) VIAPR —VERKET4E 2= (PASC) VR FELT 4R (CMO) -
MBELTHEZ (BC) \Avicel AZME A M SR A H B2 AL H M. A
AR LL 5mg/ml AL, B T 40 0 4 4 32, FLAE 0. 9mg/m1 {8 HH o

[0560] 7F HH Eppendorf96 % FL#K o5 (VWR Scientific, West Chester, PA, USA) #t 55 K
Eppendorf96 yRFLAR (1. 2ml, VWR Scientific, West Chester, PA, USA) e &xdi e, LA 1ml
[RIRTEE ARRUEAT 24 /NI RN . BRAE S AR, BELL Smg 85 [ URE g [ AR EEN
[0561]  7F 24 /NI )&, A3 H 8 TE#% W #45 A ZK A S e ) i B th 20 w1 1 56 3 iR, JF
o N MultiScreen HV96 L i 38 ¢ (Millipore, Bedford, MA, USA) A f¥] 180 u 1102mM
Na,CO,~58mM NaHCO, H DA 2% 1E 7K i o A6 il ok B0 25 ok i 0 NP TR L AR P o £ 38 21 1 B
S o A8 R an st 26 H BTk B R JE R AR IERE (PHBAH) 13625 73 B i v+ ()38 B o
[0562] 3K 3 o 24 /NBTEEE 5 P DD RT SN XS R 2 BE A AL R A X L R
THECR 718 CBS495. 95Ce 16A PN VI SR BRI K AR 1, 4- B -D— H #5280k 24 /DI 5 31 5%
T 2. R BREE KRR (GH) S0 5 1 A7) e SR8 X H 8 SR MR 2= L H 2 2 b
B AR R R P 5 R T A SRR A T R0 0 Bl AR AR SR B v PRI AH R, B OKR %
Ce 1 7B i A SR A ] S5 FH B o A1 A B B A AE X i R 1, (EDR T H 23 SRM R~ 3L H iR
ZEBERTE AR . GHS P 7) 3 B8 BE I S 7 X PASC ( AV ARBUR T E T 4E 2 ) KL T
X OMC ( ATV EUAR AT 4 24726 ) BI/KAR. GHS Py 1) 78 SR M It LA o B &8 o I ANV )
(A AYEER  Avicel F1PCS) HAMEME,

[0563] 3K 3. PN UIHISRHERE (5mg 21 1 BLhF g [ 14 ) X &F0 2 BEIEY) AN #4028 spHb5. 0,
50°C , 24 /N

[0564]
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i s E | 2THCBS | 2FFCBS | ZRAE
Cel5A 494.95 Cel5B | 495.95 Cel5A Cel7B
4k 32 49 1K AE(PCS) 2 6 6 10
BEBA - IR 4T ¢ £ (PASC)** 10 40 70 38
BT I Y& (CMO)** 12 12 12 14
4 4 4 & (BCY 1 5 5 5
Avicel (t&sh 4 5) 1 2 3 5
AR AR AR 0 3 2 51
[0565]
FRTAFRAE 0 1 1 87
o E AR 6 7 8 81
1,4-B-D-H & 45 70 73 100 2
K2 FHERE 52 54 62
[0566] ™ 4H & £F 4 AL IR B A2 0. 9mg/ml
[0567] ™ B HI-T* PASC T CMC 7K 11 P9 D) i SR B LA 0. 25mg o (S RF g 81 A &= A8
[0568]  SLjitifs] 32 :{E 60°C H N VI ZEBHIE K Ak B K ZZ A B — 1R
[0569]  7E pH5. 5( A 0. 02% B EALEN 50mM L TREN ) A1 60°C, 1 2 oK H g B 42 5%

CBS117. 658 T CBS494. 95 A48 - [ CBS495. 95 1] P4 1) %1 28 Bl Bl 0 T2k 1 K 22 1) 7] s
B — K (PEERLEE, 230kDa, Megazyme International Ireland Ltd.,Bray, Ireland)
(gt F45 R5 BLIRREE CelTB (BGT) P VI ZEMHIE 1K 25 SR LU L. W] LA SE g 31 prik
il 2% T2 B R 2 Cel 7B (EGL) Py Y1) 7 SR W g
[0570]  7E/Kf# R N B — F 58 0% 1 40 4F W B A2 1. 0% (w/v) o 7E Eppendorf96 ¥4 FL AR
(1. 2ml, VWR Scientific, West Chester, PA, USA) Fh i PEHEAT — AR SO BL=A
AT B G 0. 05.0. 1 F1 0. 2mg B g M SERE . EGRMN R, AL S 0. 02% B4
AL 50mM 288N pHb. 5 AL HF N 1) 7 S8 B
[0571]  7E 2 /NI 24 /N K S Ay 6 H S R, 0 25 8 ok B, JFA8 A
WISE M) 26 F0 BT [0 5L 2K PR RRTERE (PHBAH) R IGVESN BT JEURE . B — 7 S0 [ AH X
WA ARG IR (2 /N 24 /N ) 2R U 3k sR 20, 2 3R T 18 AT 19 A
WEABR A 2 7R ol F g FA B8 22 45 CBS117. 65Ce15A PN U1 S8 HERE (0. 2mg 85 1 LA g i 5
B KR B - FIERHE 24 /NI S AT AR T 4
[0572] >k H4H 7B CBS494. 95 FI4H -5 CBS495. 95 1 P9 V11 ZEMEBEAE /K fif B — 1 S B I
BRARAIPERE, FEAE 2 /NI /KI5 A 7= AR SR B FE RN 8 T o AH S, o B g A 22
5 PN HL A 119 A DR SRR IBEAE 2 /5B 355 8 e TR) S5 4k 7= AR B (I S M o 2 o WE AR 22 45
WU R AE K B — A R 2R LU FH 7~ 18 CBS494. 95Ce 1 5B P4 U ] SR BH BRI 4 - B4
CBS495. 95Ce 15A P 1) 4 2 bk g S AR K T g
[0573] A=W k(I e
[0574] K4 A 1A IR AT 45 A0 19 4 3G N R I AR M KL O 2 058 T A B 5T LI & A
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B 9% W A% 3 b 0 (Agricultural Research Service Patent Culture Collection),
& X #F 3 i (Northern Regional Research Center), 1815University
Street, Peoria, [1linois, 61604, 31457 FiAKI &3S .

[0575]
PR R Pk B
KIAAT & B #& PBCel5C NRRL B-30900N 2006 42 A 23 B
KIAH & @ pCIC161 NRRL B-30902 2006 %2 A 23 B
KIAAT & B # pCIC453 NRRL B-30903 2006 %2 A 23 B
KIAAT & B # pCIC486 NRRL B-30904 2006 %2 A 23 B

[0576]  FTik AR T NI 5 AF N ORI 07 DRAE A LR HHAR R g YT IR), 1 %0 55 R b e S 4K
i 37C.F.R. § 1. 14 A1 35U. S. C. § 122 BN NBE IRATPTIA R 77 ik DRyl 4 B Ok
PR AR A B RETR . AEPEAT T % B I B, B R SE3CA I B 5K KPR 1200 &
ARERH R, W] LRAT B DR o AR T, I BE A, ORIEA 1 3RAT I AN O S A A
W RRIF R S STEAS A I SR U AT o B 7 I B RIBLRAR AR

(05771 ASCHEARUE SR ORI A S B I FANSZ R T AR SCHT 22 IR R A5 T (Y R A3
LT R AE AR LA T3 T B o AR S0 ) 7 TR AR R RV 2 Y o SRR
s ANHUTET R B R S BRAS SR SR AR 1 2 A, AR S B 110 22 BB SO T A BoR A
SURYLIE S 110 5 WL o SX A et R Bk 7 A P B O BCR ZER e N o AE PSR D0 T
B DAL 52 SR BIAS 23 0T I HE

[0578]  ASCHIH T 2S5 3GIK, AT N AR 5 | BRI
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[0001]

[0002]

<110>

120>
{130>

<150>
<181>
160>
<1763
L2107
£211>
{212>
213>

<400>

B2
WA AT IR 2 &) (Novozymes,  Inc.)
WA H) (Novozymes A/S)
BAT R BT 0 2 O R T % 2 I A% 1 R
10890, 204-¥0

60784088
2006-03-20

15

PatentIn version 3.4

1

12

DNA ,

rE MY B2 (Myceliophthora thermophila)

1

ctttceagea ca

<216>
211>
212>
213

<4007

2
8

DNA
Lt

2

gaaaggtc

L2102
211>
212>
213>

<4002

3
1188
DNA
WE R

3

cgacttgaaa cgecccaaat gaagtceteo atcotegeca gegtottoge

gtggetcaaa gtggtecgty geageadtgt ggtggcatey gatggeaagy

tgtgtgtogg gelacecacty cgltetaceag aavgallget geagecagly

gegeegtoga caacgetgea gacategace acgleCagee Ceaccgeean

ccteegtegt ceaccaccete gectagraag gecaagotga agtgeetegg

tegggegeeg agttegggea. gggeaattae cceggectet ggggeaagea

cogtegaett cggegattes gacgeteate aatgatggat acascatont

ttctegatgg agegletgel goecaaccag ttgacgiegt cocticgacca

cgraacctga ¢cgaggtggt caactiegty acgdacgcgg geaagtacge

cegeacaact acggetggla ctacggesae atecatcacgy acacgaangt

ttetggacea acctggetaa geoagtteger tocaactege tegteatett

aacgagtaca acacgatgga. ccagacerty gtgeteaace teaaccagge

ggeateeggg cegecggege gacetegedg tacatetteg tegaggeoaa

ggggectoga getggaacac gacraacace aacatggeeg cectgacgesa

aagategtegt acgagatgea ccagtaccte gacteggaca getogggead

tgegteagea geaceategg cgeocagege gheogtogegag ceacceagty

aacggeaage teggegtoet cggegagttc googgeggey coaacgergt

geegteaceg geeteetega ceacctecag gacaacageg acgtetgget

65

Cacgegegee
ategaccgac
cglgeetgge
cagiacegee
cageaacgag
clteatette
coggategac
gggttacete
cgtesteggar
gttecggace
cgacaccadc
cgeeategat
cgegtegage
coegeagadac
ceacgesgag
getepgogee
ctgecagcag

gggtgeeete

12

780
840
800
960
1020
1080
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tggtgegeeg ceggtecety gteggeeegae tacatgtact cgticgagee feettegpge 1140
aceggetatg teaactacasa tegatertyg aagaagtact tgeegtaa 1188
210> 4

211> 389

212> PRT

<213y MEMILL2GE

400> 4

Met Lys Ser Ser Ile Leu Ala Ser Val Phe Ala Thr Gly Ala Val Ala
1 & 10 15

Gln Ser Gly Pro Trp Gln Gln Cys Gly Gly Ile Gly Trp Gla Gly Sor
20 25 30

Thy Asp Cys Val Ser Gly Ty Hig Cys Val Tyr Gln Asn Asp Tep Tyvr
35 40 45

Ser Gln €ys Val Pro Gly Ala Ald Ser Thr Thr Leu Gin Thr Ser Thr
80 bb 60

Thr Ser Arg Pro Thr Ala Thr Ser Thr Ala Pro Pro Ser Ser Thr Thr
65 70 b 80

Ser Pro Ser Lys Glv Lvs Leu Lys Trp Len Gly Ser Asn Glu Ser Gly
85 90 95

Ala Glu Phe Gly Glu Gly Asn Tyr Pro Gly Eeu Trp Gly Lys His Phe
100 105 110

Ile Phe Pro Ser Thr Ser Ala Ile Gln Thr Leu Ile Ash Asp Gly Tyr
115 120 125

Asn Tle Phe Arg Tle Asp Phe Ser Met Glu Arg Leu Val Prg Asn Gln
130 135 1460

Leu Thr Ser Ser Phe Asp . Gln Gly Tyt Leiu Arg Asn Leu Thr Glu Val
146 150 1565 160

Val Asn Phe Val Thr Asn Ala Gly Lys Tyr Ala Val Leu Asp Pro Ilis
165 170 175

Asn Tyr Gly Arg Tyr Tyr Gly Asn Ile Tle Thr Asp Thr Asn Ala Phe
180 186 190

Arg Thr Phe Trp Thr Asn Leu Ala Lys Gln Phe Ala Ser Asn Ser Leu
195 200 206

Yal Tle Phe Asp Thr Asn Asn Glu Tyr Asn Thr Met Asp Gln Thr Leu
210 215 220

Val Leu Asn Leu Asn Glu Ala Ala Ile Asp Gly Ile Arg Ala Ala Gly
225 230 236 240

Ala Thr Ser Gln Tyr Ile Phe Val Glu Gly Asn Ala Trp Ser Gly Ala
245 250 255

Trp Ser Trp Asn Thr Thr Aso Thr Asn Met Ala Ala Leu Thr Asp Pro
260 265 270

Gln Asn Lvs Ile Val Tyr Glu Met His Gln Tyr Leti Asp Ser Asp Ser
275 280 285

Scr Gly Thr His Ala Glu Cys Val Sor Ser Thr Ile Gly Ala Gln Arg
290 295 300

Yal Val Gly Ala Thr Gln Tep Leu Arg Ala Ash Gly Lys Lew Gly Val
305 310 315 320

Leu-Gly Glu Phe Ala Gly Gly Ala Asn Alg Val Cys Gln Gln Ala Val
325 330 335

Thr Gly Leu Leu Asp His Let Gln Asp Asn Ser Asp Val Trp Leu Gly
340 346 350

[0003]
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3/9 1T

[0004]

Ala Lew Trp Trp Ala Ala Gly Pro Trp Tep Gly Asp Tyr Metr Tyr Ser
35656 360 365

Phe Glit Pro - Pro Ser Gly Thi Gly Tyr Yal Ash Tyr Ast Ser Tle Leu

370

Lys Lys Tyr Leu Pro

385

210> 5

211> 1232

212> DNA

375

213> J0-F1# (BASIDIOMYCETE) CBS

400> 5

ggatecactt agtaacggee geecagtgtge

ttgtagegac
geggeattgg
acgactatta
geaacgeace
gecgeacgee
acatceeogyg
teatgggeaa
clgecactgg
teaactacat
acaatggeea
gagtegtitaa
cegeecagace
cgacgtegea
cetetggeaa
agatgcatca
cecateggtge
gettectgge
cgttgtgtic
cgtgglgeeg
tecteeegea
210> 6

211> 397
212> PRT

cgtegegete
cttecagegea
cteteaatge
gteeggeact
gtteeagtice
tglitctggec
gggaatgaat
catcacagga
caccggeaaa
gacgatetee
ategaacagt
cgtgtiecaa
geteattety
cagegatgea
gtacctggat
cgageggttg
cgagategge
gatgcageaa
cgactactac

gpceetgety

agetegeeag
dgcacegtet
caacecoggeg
tegacggeet
Tteggtgtea
accgactaca
acetteegta
cectetegace
gecegettty
agtacecageg
cacgteatet
ctgaaceaang
gtegagggea
tteggtgeca
agegatgget
caggetgega
gecggetcta
tetggtgtat
cagtecateg

cogttegegt

<213> -7 (BS 495.05

400> 6

495,95

tgegasageat
tattetetgt
glgatgcagg
cteecactge
cggececete
acgaatecgg
cotggoegte
ttecgttcet
agacgtacit
cteteattga
acttceagaa
tegatgttat
cegetgtean
caagetggae
ttaaggatee
ctggeacttc
cteaatggtt
dctecgettyg
ggoetegeege
ageggecete

aa

Met Lys Ser Leu Phe Leu Ser Leu Val Als Thy
1 5

10

Pro Val Phe Ser Val Ala Val Trp Gly-Gln Cys
25

Ser Gly Ser Thr Val Cys Asp A

35

20

4

Ia Gly Ale Gly €ys V
0]

Asp Tyr Tvr Ser Gln Cys Gln Pro Gly Ala Pro

67

380

gaagtetete
cgoagtotgg
cgecaggett
tacateogeg
clecagectt
cgegeaghite
gecatocage
catggagegt
gggcggeety
ceggeacaac
gttetggeag
gaacgageet
tggeatecgt
tggageetgg
cAaCaacAAn
geagacetee
gaageagaac
catcageget
tetetggtieg

tggeeeggeg

tteetgteac
gggraatgeg
gltgaagcetea
gogecaagta
tgctetggea
ggeaacctga
attgactict
cttgteccee
cagacgattg
titatgatet
aacctegeag
cacgatatte
gegagegatyg
acctggacga
glegegatee
gtgteteeca
azccteaagg
glgeagsgty
getgegggee

gtgtcegega

Val Ala Leu Ser Ser

18

Gly Gly Ile Gly Phe
30

45

al Lys Leu Asn

Thr Ala Thr Ser Ala

B0
120
180
240
300
360

780
840
900
960
1020
1080
1140
1200
1232
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[0005]

50

Ala Pro
65

Ser Ser

Val Asn

Leu Gly

Met Gly
130

Leu Val
145

Leuw Gly

Phe Ala

Tle Ser

Val Phe
210

His Asp
225

Asn Gly

Gly Thr

Asp Ala

Met His
290

Val Ser
305

Leu Lys
Ser Asn
Gln Gln
Trp Trp

370
Yal Ser

386

<210>
211>

Ser 5

Ser

Glu

Pro
Gly
Leu
Ser
195
Lys
Ite
Ile
Ser
Phe
275
Gln
Pro
Gln
Ser
Ser
3565

Gly

Ata

=

7
1303

£212> DRA

213> HHFHICBS 494.95

<400> 7
ggaaagegtc. agtatggtga aatttgeget tgtggeaact

Len
Ser
100
Asp
Gly
Pro
Leu
Tle
180
Thr
Ser
Pro
Arg
Trp
260
Gly
Tyt
Thr
Asn
Ala
340
Gly

Asp

e

Asn

Cys S

85
Gly

Tyt
Met
Ala
Gin
165
Asp
Ser
Asn
Ala
Ala
245
Thr
Ala
Leu
Ile
Asn
325
Cys
Yal

Tyr

Len

Ala
70

Ala
Thr
Asn
Thr
150
thr
Pro
Asp
Ser
Glin
230
Ser
Gly
Tie
Asp
Gly
310
Leu
Lie
Trp

Tyr

Pra
390

Pro
Gly
Glu
Trp
Thr
135
Gly
Lle
His
Phe
His
215
Thr
Gly
Ala
Lys
Ser
295
Ala
Lys
Ser
Leu
Gln
375
Gin

Ser Gly Thr

Ser
Phe
Pro
120
Phe
Ile
Val
Asn
Gl
200
Val
Val
Ala
Trp
Asp
280
Asp
Glu
Gly
Ala
Gly
360

Ser

Ala

Arg
Gly
105
Ser
Arg
Thic
Asn
Phe
185
Lys
Lle
Phe
Thr
Thy
265
Pro
Gly
Arg
Phe
Yal
345

Ite

Leu

Thre
90

Asn
Pro
Lle
Gly
Tyr
170
Met
Phe
Phe
Gln
Ser
250
Trp
Asni
Ser:
Leu
Leu
330
Gln
Leu

Glu

Len

Ser
75

Pro
Léu
Seyr
Prao
Pro
155
e
Tle
Trp
Asp
Leu
235
Gln
Thr
Asn
Gly
Giln
315
Gly
Gly
Trp

Pro

Pro
395

ttetgeggee agtgeggett ctatetaces geaatelega

cactgtttge gacgeeggte tegettgegt tatcctoaat

68

60

Thr Ala Ser

Phe

Asi

Ser

Phe

140

Leu

Thr

Tyr

Gln

Val

220

Asn

Leu

Thr

Asn

Thr

300

Ala

Glu

Ala

Trp

Pro

380
Phe

gteggtgoasa tottgagege
ggcattggal getetgegte

gegtactact tteagtgett

Gln
Lle
Ile
126
Let
Asp
Gly
Asn
Asn
205
Vet
Gln
{le
Ser
Val
285
Ser
A ].:&
Ile
Leu
Ala
366
Ser

Ala

Phe
Pro
110
Aspi
Met
Glu
Lys
Gly
199
Lett
Asn
Ala
Leu
Gly
270
Ala
Gln
Thr
Gly
Cys
350

Ala

Gly

Ala
Phe
95

Gly
Phe
Glu
Thr
Gly
175
Gln
Ala
Glu
Ala
Val
255
Asn
Ile
Thi
Gln
Ala
336
Ser

Glv

Pro

Pro
80

Gly
Val
Phe
Arg
Tyr
180
Gly
Thr
Gly
Pro
Val
240
Glu
Ser
Gln
Cys
Tep
320
Gly
Met

Pro

Ala
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[0006]

SACHCCCEEE gepRgteagsa cascgacesy

tcactcaacg gicactacgg

aactaccact ccgtegacca cecacgaceet

ctetggetee aggacgaagt teaagttett

gaacdctget tggecaggge agetegggaa

ggactactte atgggggetyg gatteaatac

gageceteeg getaceggae teactggeece

caceattgte gactacatca cgaacaaagg

catgegttac aacmacggea tantcageag

tttggecact glattcaaat ccacgaagaa

cggaategal gegeagaceg tatacgaact

cgetggeget acglcacagt tgattetget

gtgggteteg fecgganacg gagetgettt

ggeaattgas atgeaccaat acctegacag

ctectecace attgggtege aacgtatcca

dcteaaggga ticctcggag agacgggtge

gttegatgaa ctitgetata tgeaacagea

ggetgegget cectggtggg geacgtacat

tatcecagaa gtecttocte agggtetege

210> 8
211> 429
212> PRT

<213y 4H-FPH CBS 494.95

400> 8

cticgggegea

ggageteaca cledaacaace

acecgeeate
cggtgtgaat
agactataca
attecgtate
atteaacecag
aggatacget
cacatotgac
egeeatette
gaatlcaaget
tgaaggaasg
cgoggoogtt
cgacggttot
agetgecact
tgggtegaat
aggogectce
ttactogatt

tecatteete

Met Val Lys Phe Ala Leu Val Ala Thr Val Gly
1 5 1

Ser Ala Ala Asn Ala Ala Ser Ile
20

Trp Ser Glv Ser
35

Asn Ala Tyr Tyr
50
Thr Gly Ser Gly
fitss
Thr Thr Gly Ser
Tkr Thr Thr Pro
100

Gly Arg Val €vys
115

Asn Glu Ser Gly
130

Gly Lys Asp Tyr
145

Thr

Phe

Ala

Ser

85

Ser

Ser

Ala

Thr

Val Cyvs Asp
40

Gln Cys Leu
55

Pro Ala Ser
70

His Ser Thr
Thr Thr Thr
Gly Ser Arg

120

Glu Phe Gly
135

Trp Pro Ser
150

0

Tyr Gln Gln
25

Ala GLly Leu

The Pro Ala

Thr Ser Thr
15

Thr Gly Thr
90

Thr Leu Pro
105
Tht Lys Phe

Asn. Thr Ala

Pro Ser Ser
155

69

cdggegtcaa
SEEACEACRE
tetgtgtotg
gaaagegeey
tggeottege
accticttga
acgtacetet
cttattgace
ttegeogactt
gacatccaga
gceatcaatt
teatacacty
acggatectt
gEgacanacy
gegtggetee
teceagtgea
tggategety
padcetecga

tag

Ala Tle Leu
Cys Gly Gly
30

Ada Cvs Val
45

caticaaccte
cgacgaaaac
gtegegtoty
cegaattegy
ctageagegt
tggagegtat
cgggeeteacn
cecacaactt
gelagageaa
acgagecgla
cgatecgege
gagetiggae
acaataacac
aagactgtgt
adcaancagy
tcegacgeegt
cagtetggte

geggtgeege

Ser Ala
15
Ile Gly

Lle Leu

Ala Glv Gin Thr Thr

60

Ser His Ser Thr Val

80

Thr Ala Thr Lys Thr

95

Ala Tie Ser Val Ser

110

Lys Phe Phe Gly Val

125

Trp Pro Gly Glu Leu

140

Yal Asp Tyr

Phe Met
160

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260

1303
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[0007]

Gly Ala Gly Phe
Ser Pro Pro Ala
180

Ser: Gly Leu Thr
195

Ala Leu Tle Asp
210

Ser Ser Thr Ser
225

Phe Lys Ser Thr
Gly Ile Asp Ala
260

Ser Ile Arg Ala
275

Thr Ser Tyr Thr
290
Ala Phe Ala Ala
305
His Gln Tyr Leu
Ser Ser Thr Ile
340

Gin Gln Thr Gly
355

Asn Ser Gln Cys
370

Gin Gln Gly Gly
385

Trp Trp Gly Thr

Ile Pro Glu Val
420

210> 9
<211> 1488
<212> DNA

Asn
185
Thr
Thr
Pro
Asp
Lys

245

Gln

Ala

Gly
Val
Asp
325
Gly
Leu
Ile
Ser
Tyr

405

Leu

Thr Phe Arg

Gly ‘Lew Thr

Ile Val Asp
200

Tle

Gly
185

Tyr

Hig ‘Asn Phe Met

215

Phe Ala The
230

Asn Ala Tle
Thr Val Tyr
Gly Ala Thr

280

Ala Trep Thr
295

Thr Asp Pro
310

Ser Asp Gly

Ser Gln Arg

Lys Gly Phe
360

AspAla Val
37h

Trp
Phe
Glu
265
Ser
Trp
Tyr
Ser
Lo
345

Leu

Phe

Trp 1le Cly Ala

390

Ile Tyr Ser

Pro- Gl Gly

Ile

Thr Phe
170

Pro Phe
Ite The
Arg Tyr
Trp Ser

236

Asp Tle
250

Leu Asn
Gin Leu
Val Ser

Asn Asn
315

Gly Thr
330

Gl Ala
Gly Glu
Asp Glu
Lew Trp

395

Glu Pro
410

Lew Ala Pro
425

<913> P78 (PENTCILLIUM BRASILTANIM)

<400> 9

atgaaatace ctctaetcet ggeaaccage

ttctecaage gagectctic tittgtitet

aactgacety aattittagy gtiteggtace

aacattcegg gtgttttegge gacggactac

etacgeaacy cgggtatgaa catelitegg

acecacattga ceteaactce ggattegacg

ceteglcaae aalgeaacee glgelanarg

ceggegeata tgetattegte géacccecata

tctaaccdat attgaaaatc tectieacggg

acaagtgact ttgetgeatt tiggaceace

getgoeetegg

atetglagag

agegaAgtety

atttzggeceg

gtegeattit

tatetgeaag

atctoeagae

acttiggacg

tgtattaget

glcgeaaage

70

Agn Ly
20

Leu Met Glu

Asn Gln Thr

Arg Met
178

Tyr Leu

190

206

Ash, Asn Gly

220

Asn Lew Ala

Gln Asn Glu

s Gly

Gly Tyr

Tle 1le

Thr Val
240

Pro Tyr
2655

Glu Ala Ala Tle Asn
270

Ile Leu Val

285

Ser Gly Asn

300

Thr Ala Ile

Asn Glu Asp

Glu Gly

Gly Ala

Glu Met
320

Cys Val
335

Ala The Ala Trp Lou
350

Thr Gly Ala

365

Leu Gys Tyr

380

Trp Ala Ala

Phe Leu

chettgetgy
cecataagan
gggeggagtt
acactteage
tgatggages
acelgaagag
agligaclac
atagtasgts
atggeaatat

agtttgeate

Gly Ser

Met Gln

Gly Pro
400

Pro Ser Gly Ala Ala

415

gecteaagge
taagageige
tggeeateay
eatteanacy
attegtteer
tgtacgttat
ateavglicga
gaacetitea
aatcaactoc

gaatgacaag

60
120
180
240
300
360
420
180
540
600
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gteatctttg acacgagtga geatcactac ttcactadet ttgttcccee actaactgac 660
atctgeagac aacgaattca dcacagaggd coaaacgett gtactgaace tcaatcaage 720
ggcecattaat gecatecgag ctgeoggage caccteteag tatatettty tggaagegaa 780
ttegtggagt ggtgectgga cgtggacgte ggteaatace aatctegtea gettgacgga 840
ccecaacaae aagatagtot acgagatgea ccagtatott gacteggatg gatetggeao 900
atcegacaca tgtgteaget cgaccategg ceaggagegt gthvcaategg cgacegagty 960
getgaaaage aatggeaaac ttggattett gegegaattt gegggegety etascteget 1020
ctgleagage geegtgactyg gaatgetgga otatatgeas gegaatagtyg acgtetgget 1080
cggegeatee tggtggpeag caggaecaty gtgggeaace tatatatatt egattgagee 1140
gocateggeg actgettatt cttactatct caacatetty totgectact tececteeag 1200
ctcgggaagt tecacaacca caactacetc cactaccace egetetacal cgacaageac 1260
tacagtatce accacaaaal caacaageac cactacaage geecacgaaal cgacaageac 1320
cacgacaage accaccagesa cogggletac tgotaetgea acageatete avtgggeaca 1380
gtotggecgee attggctpga cggeggegae gacgtptgce ageecgtata cetgeeaggt: 1440
ccagaatgeg tattattege agtgleteta atgeagaagt atcagaaa 1488
210> 10

21> 421

812> PRT

213> UEEE

400> 10

Met Lys Tyr Pro Leu Leu Leut Ala Thr Ser Ala Ala Leu Ala Leu Ala
1 5 10 15

Gly Pro Gln Gly Phe Ser Lys Arg Ala Ser Ser Phe Val Trp Phe Gly
20 25 30

Thr Ser Glu Ser Gly Ala:Glu Phe Gly Asn Gln Asn Ile Pro Gly Val
35 40 45

Leu Gly Thr Asp Tyr Ile Trp Pro Asp Thr Ser Ala Ile Gln Thr Leu
50 55 60

Arg Asn Ala Glv Met Asn Ile Phe Arg Val Ala Phe Leu Met Glu Arg
65 70 75 80

Leu Val Pro Thr Thr Leu Thr Ser Thr Pre Asp Ser Thr Tyr Leu Gln
85 90 95

Asp Leuw Lys Ser Val Leu Asp Tyr Ile Thr Ser The Gly Ala Tyr Ala
100 105 110

Ile Val Asp Pro His Asn Phe Gly Arg Tyr Tyvr Gly Asn Ile Tle Asn
115 120 125

Ser Thr Ser Asp Phe Ala Ala Phe Trp Thr Thr Val Ala Lys Gln Phe
130 135 140

Ala Ser Asn Asp Lys Val lle Phe Asp Thr Asn Ast-Glu Phe Asn Thr
145 150 155 160

Glu Asp Gln Thr Lew Val Lew Asn Leu Asn Glh Ala Ala Ile Asn Ala
166 170 175

Ile Arg Ala Ala Gly Ala Thr Ser Gln Tyr Ile Phe Val Glu Gly Asn
180 185 190

Ser Trp Ser Gly Ala Tep Thr Trp Thr Ser Val Asn Thr Asn Lew Val
195 200 2056

[0008]

71
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Ser Leu Thr Asp Pro Asn Asn Lys Tle Val Tyr Glu Met His Gln Tyr
210 216 220

Leua Asp Ser Asp Gly Ser Gly Thi 8er Asp Tht Cys Val Ser Ser Tht
225 230 238 240

Ile Gly Gin Glu Arg Val Gln Ser Ala Thr Glu Trp Leu Lys Ser Asn
245 250 255

Gly Lys Leu Gly Phe Leu Gly Glu Phe Ala Gly Gly Ala Asn Ser Val
260 265 270

Cys GIn Ser Ala Val Thr Gly Met Leu Asp Tyr Met Gln Ala Asn Ser
276 280 285

Asp Val Trp.Leu Gly Ala Ser Tryp Trp Ala Ala Gly Pro.Trp Trp Gly
290 296 300

Thr Tyr Ile Tyr Ser Ile Glu Pro Prou Ser Gly Thr Ala Tyr Ser Tyr
305 310 315 320

Tyr Leu Asn Ile Leu Ser Ala Tyr Phe Pro Ser Ser Ser Gly Ser Ser
325 330 336

Thr Thr Thr Thr Thr Ser Thr Thr Thr Arg Ser Thr Scr Thr Ser Thr
340 345 350

Thr Yal Ser Thr Thr Lys Ser Thi Ser Thr Thie Thr Ser Ala Thr Lys
3565 360 365

Ser Thr Ser Thr Thy Thr Ser Thr Thr Ser Thr Gly Ser Thy Ala Thr
370 375 380

Ala Thr Ala Scr His Trp Ala Gla Cyvs Gly Gly 1le Gly Trp Thr Gly
385 390 395 400

Ala Thr Thr Cys Ala Ser' Pro Tyr Thr Cys Glo Val Gln Asn Ala Tyr
405 410 415

Tyr Ser Gln Cys Len
420

2105 11
Q11 29
<9125 DNA
213 BENEE

£220>

221> misec feature
2225 (21).. (21)
42235 N= A, G, GERT

<2207

<221> wisc feature
€922>  (24).. (24)
2235 N=ACGET

220>

<221> mise feature
<2225 (27).. (27)
223> R= ARG

400> 11
tteggtacet cigagtetegg ngengartt 29

1y 12
@1i> 35
212> DNA
213> BNHE

220>
€221> mise feature

[0009]

72



CN 103740674 A

ool %

9/9 I

222>

223>

220>
221>
222>
€223>

<220%
221>
L2222
223>

£220%
221>
222>
£223>

<400>

(24). . (24)
ReA B8R G

mise feature
@27).. @2
N=A, GG EET

mise feature
(30). .. (30)
R=A B G

misc feature

(33).. (33)
R=A NG
12

tgatecatat ceglggtacte gtirtingtr {eraa

<210>
£211>
212>
<213>

220>
221>
222>
223>

L2200
221>
222>
L2232

<2202
2212
222>
<223>

<220>
<221
K222»
£223>

<400>

13
29

DNA

RS

mise feature
(18).. (18}
R=A 8L G

misc feature
@21).. @1)
REA BR G

misc_ feature
(24).. (24)
N=A, €, GEY T

misc feature

@7).. @D
R=AER G
13

cegttgtage gaccgtartt rtgnggrtc

210>
211>
212>
213>

400>

14

39

DNA
B

14

aattggatec accatgaaatl acccletact cetgegcaae

210>
£211>

15
38

<212> DN

<213
400>

DNA
ENHEE
15

ttaactegag ttacagacac tgegaataat apgeatte

73

35

29

39

38
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F1 ORI pGAL1

Hindlll (503)
BarmH (521)
BstXl (548)

ek L E celSa

2 MICRON

pCIC161

BstXIl (1821)
7310 bp

Nofl (2032)
Xbal (2050)

CYC1TT
URA

PMB1 ori

CEACTIGRRACGUCCCARRTERAGTCCTCCATCCTCGCCAGCOTCT TUGCCADGGOLGL 3 ARG TEECAGCAATCTOEIUGT
MKSSILAS??%'&‘G-P«V&&SGPWGQCGG
ATCGCATCECARCEATCRACCEACTEIGLOT CORECTACCACTRUGTUTACCAGRACGATTEGTACAGCCAGTRCRTCCOTGE LeCREOC TOSACA
L & % 0 6 87T B C WV 5 G ¥ HCV Y QN DWY S QW P& AARST
ACGCTCCAGACATCCACCRCCTOCAGGCOCACCCCCACCACCACCECCCOTCOETOAT COACCACU TCCCCTASCARCCECARE CTEARGTORCTC
TLQ T E T T SR PEPITAT ST AP PSS BTT S P E KE XKL KW L
GOCAGCRAUGAGTCGEGUECCCAGTTUGEERABGECANT TACCCCGEUCTC TEERGCRAGUACT TCATCT TOCOETCEACTTCEECERTTCRAGALE
¢ 8 N E 8 G A EBF ¢ B8 8 NN Y PG L HGEKEPFIFPS T S8 AIQH?Z
CICATCARTGAT GEATACARCATC TICCGGAT CERCT TC TCORTECABCHTCTIGEIGCCCARCCALTIGADGICE TCLT TOGALCAGGETTACCIC
L I ¥ 38 ¢ ¥ &8 I F R I ¥ 8 MM B R VY P ¥ Q BT S5 8 F p Q &6 ¥ L
CECARCCTGACCGRGGTGETCAACTTICETIGACGRAUGUGEGUAAG TALCCORTCOIGEACCCEUACRACT ACCECUGCTACTACGECARCATCATC
RN L T EY ¥ H FY T UHFEAGHRYAY LD PESNEY R Y ¥ 8 I I
AR CBOG T TCOGRACCT ICIGGACUARCE TERUCARGUACT TUGLCTCCARCTUOU IO TUATUITCOACACCARCRAACGRAETALAAL
T B T N A F R TPF ® T H L A K Qg FASENSBILY I FDTHNHW¥YEZYXYH
RCGATGEACCAGRCCCTGETIGCTCARLCTCAACCAGEUCGCCATOCALGECATCORGTCOCCUGCOGUGACCTCRCASTACRTCTICCTUGRSEET
T E DS T L V L B L NXN4QA-BI DEIRAA-BRBRIEGATITSQE?YTIFVYE @
ARCGCBTORAGCGERGECTERAGCTGRARCACGACTAACACCARTATOEUCGUCCTGACGERICCECAGRACARGATCCTCTRCCAGATOCALCAR
¥ & 8 8 € 2 W 8 %W N9 THNTHNMAATLDGTD Z2UPQgH® XK I Vv Y E N HQ
TACCTCEACTOGEACAGCTCEEECACCCACGUCCAGTRUBTCAGCAGCALCATCRECACCCAGUCLETORTCEEAGCCACCOARTERCTOCRIBIT
¥ L D € Db S8 8 T HAREOLGCVY S 8T IO AQRUYY E ATOQUW® L RA
ARCGCCARGCTCCEOCTCCTORGIGASTICGCCGEUGELGCRACCUIGTCTOCOAGTAGLCOGITACCOEUTTITCTUGACCACOTCCAGGACARD
B ¢ K L @ VL € EF A ANAY L OQAY T S L L D E LD H
AGCGACE T CTEECTGEETECCCTOICETERGCCECCGETCCCTEETCEEEUGACTACRT BT AL TUST TCERCCCTCCITCOECCACIGCCTIRTGIC
8§ DV W L 6§ A L W W AAGDPRWY¥ DY MY & F B P P s @ T & ¥ VY
ARCTACARACTCGATCTTGARGARGTACTTIGCCGTAR
N ¥ s I L EK YL P

K 2

74
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Xbal (1)
Notl (19)

AMG 4.t F BstXI (238)

ML E celSa

pA2C161
5677 bp

BstX1 (1511)

BamH1 (1530)
Hindlll (1548)
Barmt] (1568)

amp

TAKA &3T

ORI

K 3

75
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F1 ORI

HindlIl (503)
& BamHl (521)
BstX| (548)
CBS 495.95 cel5a
BamHI (1394)

2 MICRON

Nofl (1845)

Xbd (1863)
CYCITT

URA

76
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Xbal (1)

BamHl! (470)
CBS 495.95 cel5a

BstX! (1324)
B 5amHI (1343)
Hindlll (1361)
BamHI (1381)

pA2C453
5490 bp

ampR

TAKA 3T
EcoRI (1992)

Kl 5

7l
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GEATCCACTTACTARCEECCECCACTOIOCTGOARAGCATGARE T O TCTC T IO T O T CACT IO TAGCCACCETOGCECTCAGC TOGT
M K 8§ L F L § L. vV BTV AEL S 8
CAGTATTCTCTETCCCACTCTCECEECAATGCECCERLATTCECTICAGCECARGIACCGTCTGTEGATCCACCLECTGGCTIATETGA
vasvavwcgcmaxa?saax‘van&eaqcv
AGCTCARCGACTATTACTCICARTGCCARCCCGECGCTCCCACTEUTACATCCECEGCEUCRAGTAGCARCECALCS T
&LNDYYSQCQPGAPTATER&PSSHAPSGT
CERCGGLCTCEECLCCCTCCTICCAGCCITICCTCTECCACCCGCACCUUGT T CAGTICT TCOGTGICARCGART COCGLGUBERET
g8 T A € A P § B S LEC S8 G S8 RT PR QPP OGO VYNESG A E
TCEGCAACCTEAACATCCCCGGTICTICTGEECACCCACTACACTTERCCETCECCATCCAGUATTSACTTCT TCATGEECARGGGAR
FE@G N L N I PGV L & T DYOTW¥W PSS PSS &8 I DFFMWMOEEKG
TGARTACC T TCCG AT T CCR T IO T AT CEAGCE T TG OO TGO CAC T GEC AT CAL ASBACT T CTOCACCABRIGTACTTGR
M ¥ T F R I P F L M B R L Y P P ATGSGIG@?P?PLDOTTYL
GLEGCCTECAGACCATTOTCAACTACATCACCCGCABAGGUGOCT TTCC T CICAT TGACCCOUACARCTT TATCATCTACRATGACT
€ ¢ L g T I VN Y I TG K606 P &LI DPHEYF® I Y ¥ @
AGACGATCT CCAGTACCAGCEACT TCCAGAAGTTE TRECAGAACC TCGCAGGAGTH I TTAAA TCEARCAGT CACGTCATCTTICHATS
QTISﬁTSHFQKFWQNLAGVPKSKSEIVI?E
P ATGARCCAGCCTCACGATATTCCCECCCAGACCET O TCCARCTGRACCRAGCCBU TG TOARTGEC GOGRGCECTEOGE
V!ﬂIREPKBIPAQTV?QLRQ&&VNGth&G&
CeTCECAGCTCAT TCTEETCGAGCCCACARGUTEERACTEEARCCTEEACCTGERCCRCOTCTCCCAACAGCORTEEATTOGETHECT
quuzzLvﬂe?swreawrwrrsessnafsx
ITARGEATCCCARCAACARCETCGCRA T COR BN T A TR G T ACC I GEA TAGC CATGRCTOTEECRCTTCECAGACCTECETEICTC
I KX P P BN B Y A I g8 0Y LDEBEDIDG S GT B¢ TOCVYS
AN P CEG T GUCEAGCEa T TCCAGGC TO AR CTCAATCETTGARGCAGAR AR C TCARAGEOCTICCTGOBRGAGAT CEGUE00G
T I & A E R L O A AT QW L KGgHUNLKO® GT PPL G E I & &R
B TCIRAC TOCEC T TR TCAC O B A GG T E UG T TG TGy T A T A U AR T TCOTC TETEGC TOREUCCTCIC TN
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W F @ T 8 B 8§ 66 A EF G N QW I
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L M 8B R LY 292 TL TS TP DHS§TY L G L ESV
TGCAACCCETGC TAARCGRTCTCCAGACACTTCACTACAT CACG TCEACCACUGCATATCCTAT TETEEACCCOCATARC TTTCGACGATACT
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¢ AT 8§ 2 Y L FYEGY¥N BW¥ & 8 AVWT¥H¥T ESESVYVETEHLYSIL T
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