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L. JAZ)IF DNA JE41), 1k B an N0 mda et 41
(a) DNA J7-41), oA, 2 SEQ 1D NO : 1 (% AF IR 741,
(b)DNA J#31), LB (a) 1¥) DNA JRHIZR4E,
(c)DNA 31, Ho 55 (a) ¥ DNA J741) %2 /b 50 % [R] U
(d) (@) 2 (c) PriRiIfEAT DNA J7 41 (1A 14, BL 2L
(e) (a) 2 (d) Bl i) DNA 731 HATAr] —F 60 S0 41
2. DNA R 1A, FErp A 2 aBCR) B SR 1 BTk I8 3 31 DNA [ 471, BL A5 iR J3 3l DNA
J7 5 ] BAE H AR IE 1) w3 4 AT P I 4 0 T3 0 BT AE BT I U5 Bl F- DNA J7 1) 458 6 T # R
1Ko
3. 1 F 40, AL RO K 2 FTad (1) DNA Fa A
4. WBCRE SR 3 Bk i rg =40 i, Hor, ok rs =40 M 72 Aspergillus.Penicillium B}
Trichoderma HJ4%f .
5. WIAA)E SR 4 R i7E E40 i, Hb, Tk Aspergillus &2 Aspergillus niger 5K
Aspergillus oryzae W4,
6. — M7, FTAEmE E4n e rh RIEFE R, ik 77 i -
(a) $PRALUTBURIZESK 2 BTk 7 DNA #4814,
(b) FH PR DNA A4 AR £ H A A 18 17 340 i, BL &%
(c) fEPTIR JA 8 DNA J o) #a i) T ik frik ZE Al o
7. —Rh5EE, HTAEAIERE B A 2K, Bk i
(a) FRALUIBCREISK 2 Pk ) DNA a2 4, 240 2 g i ik 22 IR IR 46 e 41,
(b) FHPTid DNA Ao AR 2 Ak A 18 A 3= 48 i
(e) 7EH i T TR Z KR IK 5 7 4 TR I TR G 38 17 2, LA
() WIEFEDH RIITR £ k.
8. — Mk, F TAEGRERIE £ A= IR B ARE =)
(a) P& HE AU K 2 BT ads () DNA A4 A, G A A 2 i e IR A = i) A= = vh i i
N BB S 750
(b) FHFTI& DNA #4)3 {22 B Ak 5 18 1) 15 3= 40
(c) 16A s T I IRGARE =) A2 7= IR B R 45 A T S 2 v A 18 178 8, AR
(d) MIGFRW b [BIFTR IR B A4 o
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ATERERMARPREERNERBIT

[0001] AR BHEHIE H K 2005 4F 4 H 18 H.HiE 5 K 200580011440. 6 131 4 “ F T-7F E
B PRI R A 37 B HE 2 R I

B G

[0002] A B J DNA Feal, BAKIm &, 3 Ml 7y BB R R 30 1, IR L& X 2 n
)11 DNA R AR BRI L B 1 R 40 i, b, Frik A 30 1 5 9 2 IR 4 b 41 m] 14
HAHIE . AR WIEW JRIEFERN / 84 2 IR 77

[0003] KU 5

[0004]  FEECfE A0 AP~ A 2 OB B B MR TVE S R I, Hp
205 2 KR DNA 4b T3 T 08 E 40 G 20 1 RIS IR H) T o Al Boks sld iR/ 31
HAL K RIE &S INTE F 4. AR5 Pl AE R IK S T & (KA 31 IE A A4 Dh Be P 4 B 1Y
B PR TR R a R AR E Ak A 2 Ik

[0005]  Xf4FAPE B G E A M 5, Wk H AT AN BIE B S 3 R gR 6 5 81 I 2 Ak A
2O P S g b B A 2 IR A T AR DR B B 7. CANH KERS) AR
W FA LR DhRE . T A2 A B AR ) AE AR B4 - © 0 Aspergillus
nidulans (A. nidulans) gpdA & K 1) J2 31 T 7F Aspergillus niger (A.niger) THINEE (J
Biotechnol. 1991 Jan ;17(1) :19-33. Intracellular and extracellular production of
proteins in Aspergillus under the control of expression signhals of the highly
expressed A.nidulans gpdA gene.Punt PJ, Zegers ND, Busscher M, Pouwels PH, van
den Hondel CA). H—H 1M T A niger fl A.nidulans i A. niger beta— ARHETEF
W xInD & 3 T (Transcriptional regulation of the xylanolytic enzyme system
of Aspergillus, van Peij, NNME, PhD-thesis Landbouwuniversiteit Wageningen, the
Netherlands, ISBN 90-5808-154-0), LA } Escherichia coli beta— % £ 5 % i &
1E A. niger. A.nidulans il Cladosporium fulvum &[] % i%, W. Curr Genet. 1989 Mar ;
15(3) :177-80 :Roberts IN, Oliver RP, Punt PJ, van den Hondel CA."” Expression of
the Escherichia coli beta—glucuronidase gene in industrial and phytopathogenic
filamentous fungi” ATk,

[o006]  {H&, NG E Ll ek i A sh 1, H T dl i 5 | N RIEE RIS, T 60X
Y ik PRI R R A 7K1, 370 P 56 AT ) 3 DA 4 s T 3 P 6 AT 2R, s
T Z K B TArd N A G . bt st 198 30T BL, 1 B BLRT 22 i R 2t
ke AT AT L W] AR 8 BT R S S5 S0 A B R R R £ A
I R R 2 A AR ZE R, S TR DI RE M B B FRA m . AR R E] CR e s
7B E (titration)), PUEAE H 2 R0 AN [F] B8 3, X A ARy 4 18 2k IR A — iRy
RSB T .

i (=] 354 AR
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[0007] & 1 #5i& T pGBTOPGLA F1JFURE Pl i , L2 M 5 AU A B Ve M B IR 2

[0008]  [&] 2 #fIR T pGBTOPGLA-2 (1) SR 1 , T AT 2 Sl A7 mit 1 45 R AR e T
KISEAR

[0009] 3HEIR T pGBTOPGLA-3 [ JFURE ] 3 , L2 — i35 Y A B K g R R 28, Horp
A 5 AT REE R RS 5 AT A E MU AR IE A K B R BT

[0010] A FER T B R FEYE EA AT R AN E R

[0011]  [&] 5 :WT1.WT2 FlZ Ff pGBTOPGLA A4k I Al BEUE A RS 12k o 7R IR VAL
[y e, Forn, WTL 7658 4 RIS g & 100/

[0012] & 6 $4IA T pGBDEL-PGGLAA 1 5ok P&l 3 , L2 B 40 A A8 1k

[0013] W 7THIAR T A FEBRK ~ER.

[0014] K 8 #iiA V@RI EAN S REE.

[0015]  REHFIAR

[o016] AR BH¥S K ik B B4 N9 A 4.

[0017]  (a) DNA /541, H:rh 407 SEQ ID NO :1.SEQ ID NO :2.SEQ ID NO :3.SEQ ID NO :4.
SEQ 1D NO :5 IR 741,

[0018]  (b)DNA J¥41), Hifig 5 (a) 1) DNA JPH1) AT,

[0019]  (c)DNA J¥41), H: 5 (a) [ DNA J¥41 % 2 50 % [FlJK

[0020]  (d) (&) & (c) HIFEAT DNA JPA AR M4, DL

[0021]  (e) (a) & (d) [ DNA JEAUHATAT—FF I E 741 (subsequence) o

[0022]  {EAR B R SCH, J3 307 DNA P21 A <2 91% 05 31 DNA J7 41 5 4 i e 41 ] 4R
HUAHIZE N, BE42 1% S 157 51 KIS 1K DNA J41 0 AR TE“ T HRAE HOARE” 7R A SCh Al e SO R
R Z5 6, Horp JE Bl DNA $8CE T AR 4 e 21k Ut 508 1A &, {675 8 3l DNA [ 41 RedR
SRS AN R AD 1) 2 IR AR

[0023]  RIE “gw il 741”7 L6 AR S B X ok B G 1E P 20 4 6 R, gei sk R
mRNA, BERHE A 2 BRI IR 741 o 4t 340 1K) 120 508 0 /2 ATG R ZR S 1 (% /2 mRNA 57
A ity IR FEOSEABAE () P 4f ) FHEE 2L T8 (P84 4b+ mRNA - 37 A i FF IS HE IR
W) SN . gahid e )] LA RS E AR T, ZE K121 DNA, cDNA, 24 il & A 2 IR 741 o
[0024]  BE H{kHL, RiE “BEhT7 fEARSCH 2 8 Tk DNA [741, Hie 5 RNA SR G R 45
= TH%H“A@E@Jéﬁﬁ%%ﬂi:ﬁ@éﬁﬁ%ﬁ‘ﬂﬁﬁEl@?iiﬁ%%ﬂ PLA SR AL % . RNA SR A
AL G A X I 2 DNA B8 FCAMEIME A8 RNA 220 . ARTE “ a3 30 77 g 2
ﬁﬁﬁa AL TS mRNA 2 JE TR 57 RGBS X 3K (A3 T AIEIR LG 2 (7)) V)i
[AER I s Hoo it (Blansgag ) LR R 527 RN T RITH).

[0025]  {E—Fp ik i st 77 A, AR BH IR A 3 DNA 2R 4E SEQ 1D NO :1.SEQ ID NO :
2.SEQ ID NO :3.SEQ ID NO :4 8% SEQ ID NO :5 [{I/F %),

[0026] AR 5 —FARIE it 773X, AR B S 3+ DNA JE 412 Rk SEQ ID NO =1, SEQ
ID NO:2. SEQ ID NO:3. SEQ ID NO :4 u§ SEQ ID NO :5 248 HABRARFR 5 5 7315 P 1K) DNA
JF41.

[0027] ki it “B"J% 55 8 37 ] AR O 1 R 6 7 50 S B I R TR B SR E
BTGt 80, Wl &S 307 AT AR A E 0 a5 2 R D 1) B IR I SR

4
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E B T MRS — Atk i SE i 77 2 18 I i TacZ IRAE FE ] (reporter gene)
G b5 e 51 B 3R AA Sk I 8 B iE T (KR ) (WL Luo (Gene 163 (1995) 127-131.) #R
I oy — ROk i st Uy 3, T A 2 98O B B AR b g A A0k g R Bl e (O
Microbiology. 1999Mar ;145 (Pt 3) :729-34. Santerre Henriksen AL, Even S, Muller C,
Punt PJ, van den Hondel CA, Nielsen J.Study).

[0028] b4, W LAIE ik ) & 5 Bl 45 R 7 AR IR SR 1 mRNA ZKCSE SR 08 A B 1
Pk, mRNA ZKSFER] L, #8040, if 5t Northern 2442 Eic kM= (J. Sambrook, E. F. Fritsch, and
T.Maniatus, 1989, Molecular Cloning, A Laboratory Manual,2d edition, Cold Spring
Harbor, N. Y. ) o

[0020] A% WAL 45 REAE AR AR ™ 1R B 4 F T VIR ™ 8 B2 4 A1 S Ik A5 i
FAT T AU B R SR BE D AR T R AT BL R e i AR
JESAT N SHMN TN 7 T RZIRERE 282 (27 B ) Ja 3T DNA R4, firik 73 ¥
#& (i)SEQ ID NO:1. SEQ ID NO :2. SEQ ID NO:3.SEQ ID NO :4 8% SEQ ID NO:5 58 1 &
2000 f7AZ 17 IR, Hiisthy, 55 100 22 1990 A7 4% IR, SEALLEHE, 55 200 £ 1980 1% 1T 1%, #E— 20
SEALIEH, 55 300 22 1970 L% IR, k2D A IEHE, 5 350 22 1950 A% H IR, s Uik, 55
360 £ 1900 A% HE, (11) & (1) WA 8k (ii1) & (). (i1) BEAMEE (J. Sambrook,
E.F.Fritsch, and T.Maniatis, 1989, Molecular Cloning, A Laboratory Manual,2d
edition,Cold Spri mg Harbor,N.Y.). SEQ ID NO :1.SEQ ID NO :2.SEQ ID NO :3.SEQ ID
NO :4 5 SEQ ID NO :5 HJIEFFA AT LUZ /0 100 MEH R, Lk 270 200 MEH R, EL%
F/0 300 MEZEHR, P ELIE R D 400 MEHIR, UL LB AEH, 42/ 500 MZH TR .
[0030] SEQ ID NO:1.SEQ ID NO :2.SEQ ID NO :3.SEQ ID NO :4 &k SEQ ID NO :5 s \F
FE A BIRZ IR P 50 P43 T B LR B, DL MR U 2 S0 1) 7 VR 28 5 e ek A AN TR
JE BRI BRI DNA 53l FAART & 5 ISRARET AT 4 FH T4 FEARVEE Southern 242 EICIR
FE 5 H & sUb i 5L R 4L 55 cDNA 2948, DA TE Ao B L P I R R o 2R ERET AT HE A2 G
JEHVRIARZ R K FE N S 220 15 4, ik 220 25 A, EARiE 2/ 35 MZHIR. 164t
I ZRERER RT3 FH T I PCR Ky 3E DNA 58l i PCR v )5 3l B9 - AE AR S A B
g (DLSEHE] 1. 3) o SEASHIFZRET AT LA DNAL RNA BUBRIZER (PNA) FREHRT LUAE A
WA, R BEAT PR, A TR R R R AL (14, AT @32P. @33P. @3H., @35S, ) FREk
SRR BRI SRR L ) o MR P RS AEAR R

[0031] BRI, WIS A FIR e A 15 R ZE R ZH DNA B cDNA SCPE InBASR 6, 1kt fe 5 -
IRPREF 22T FF B8 S 5 22 JIK AR DNA . 7] 38 el 3 i bk s 508 T 44 It Mg e g PRV, e 0 B AR
Iy Bk B GRS A IR 4 B S DNAL REER E SCEEFY DNA 35043 55 f) DNA %5 88 51 [
SERHIRET R Bt E A @B A i L. A%EH S SEQ 1D NO 1. SEQ ID NO :2. SEQ
ID NO:3, SEQ ID NO :4 8 SEQ ID NO :5 BH: FJF 41 [R5 i) 5 b 5 DNA, nlRF 3 A4 5
Southern Z¥AZ E[lic.

[0032] A& B BT &, 24A8H8 LR H) S AHMN T SEQ ID NO :1. SEQ ID NO :2,
SEQ ID NO:3.SEQ ID NO:4 BZ SEQ 1D NO :5 75 i IAZER 741 e AT B A sk 2L 0 41
22 1 BRIc AL PR R BT AR AR AR R AR W im0 B A R 2% A . G G X O B s SR 800 |
AN SRIREET AT 7 1o OB ARAT BRI A AE AT, 410 G, A 9 SR BRI B

5
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PIE M 1 (glass side) FT/ 8K DNA B B 51 75 N SCRE IR HE R . FEMS Yeast Res. 2003
Dec ;4 (3) :259-69 (Daran—Lapujade P, Daran JM, Kotter P, Petit T, Piper MD, Pronk
JT.” Comparative genotyping of the Saccharomyces cerevisiae laboratory strains
S288C and CEN. PK113-7D using oligonucleotide microarrays” HZ5 H T DNA 41 4%
AT 5o BEAE, PNA B4 T 24 A8 I A 4 38 T~ Nucleic Acids Res. 2003 Oct
1;31(19) :e119 (Brandt 0, Feldner J,Stephan A, Schroder M, Schnolzer M, Arlinghaus
HF, Hoheisel JD, Jacob A.PNA microarrays for hybridisation of unlabelled DNA
samples .

[0033]  7E—FP e 12t 77 20, MR 4T 2 SEQ ID NO :1.SEQ ID NO :2.SEQ ID NO :3.
SEQ ID NO:4 8 SEQ ID NO :5 FIZIRITH. 765 — PRIk i)y b, e 2 BA
SEQ ID NO:1.SEQ ID NO :2.SEQ ID NO :3.SEQ ID NO :4 5 SEQ ID NO :5 5§ 20 & 1980 11
PR, SEALLEHE, SEQ TD NO :1.SEQ ID NO :2.SEQ 1D NO :3.SEQ TD NO :4 5% SEQ 1D NO :
5 113 500 2 1950 SLAZTFIR, 3E— Lk h, SEQ 1D NO :1.SEQ ID NO :2.SEQ ID NO :3.
SEQ 1D NO :4 5 SEQ 1D NO :5 [1J2F 800 & 1920 frA% TR, UL R et dth, SEQ 1D NO :1.SEQ
ID NO :2. SEQ ID NO :3. SEQ ID NO :4 B{ SEQ ID NO :5 [%5 900 & 1900 f7 4% 1F BRI 741 o
PP R ET J& DNA 34756 SR AN A5 AT 47 o

[0034] X TN 20 100 MZEH R ACEREN T 5, AEHAR R AR =)™ AT 08
SR AL BRUE Southern ZYATEIICIRAE, T 42 $ [ EUHAT AT FIZL AT, 76 N ik
1T :5 f% SSPE, 0. 3% SDS, 200 b g/ml £ A& BY AR VE [y S £ 0K DNA, L Je, % F AR AR FIE ™
VR, 25 % FIERK 0T o S8R0 P R T 5 35 % ARG 5 BION T i AR =
FET 5 50 % IR .

[0035] X TCREA A2 /D 100 MZH IR FIKERENT 5 BUAM a5 =k, B:IR 15 738, 3
G 2 i SSC,0. 2% SDS, RIELE 2 /D 45 FR I (AERAR™EE ), AL 2 /D 50 4
FORE (AR 2 ), SEARILEAE 22 /b 55 R IGAE (&8 AE ), SO AE 2/ 60 $ICAE ('
RMEESE ), WP AR TE R D 65 FE (ETERE ) DLAERARIETE 70 $RICHE (AR meis
&) 7.

[0036] Xt TN KL 15 MEHIRE KL 70 MEH IR I IREN T &, M B 41 e
SR TEAT B AT FNZRAS Ja Ve 48 ELARHE Bolton and McCarthy (1962, Proceedings of
the National Academy of Sciences USA 48 :1390) HIHE A2 Tm K 5 HIKER
10 S ERVEE R, 46 0.9 NaCl.0.09M Tris HCl pH 7.6.6mM EDTA.0.5% NP-40.1 f
Denhardt”s ¥ ImM AEBEEREY . ImM B IR — 20800, ImM ATP FI&Eml 0. 2mg B#EE RNA A1, 4%
HEFRHE Southern AT EICI AR IEAT .

[0037] X FHKE N KA 15 MEHRE KL 70 MEH IR P EREN T 5 6 844 1k
Bt R 224k AEH 6 £ SSC N 0. 1% SDS ¥e—ix, 15 738, F 6 £ SSC¥EPI Ik, B:IK 15 734,
PEGAELL M T Tm € 5 2 10 SRR RE N T,

[0038]  HRHEHy—PRLIERT S 77 2, SEQ ID NO :1. SEQ ID NO:2. SEQ ID NO :3. SEQ ID
NO :4 8¢ SEQ ID NO :5 B 5Eh H T ru ks b 2 IR AR HUAHE i) RARFE K] L g b e 41) s 4
XA PAH SEQ ID NO :1.SEQ ID NO :2.SEQ ID NO :3.SEQ ID NO :4 &} SEQ ID NO :5 {Hf3C
€ I Fe RIS, FRZFF R R ET o ¥R 8 525 € 5 £ (Aspergillus niger B4

6
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R e CREAT S FOBTE 32 ) B cDNA BRIEBE A1 S0 ERAT . — BRIREER 8 7
W e, Bl Al DU R AR SCAT IR I 2 A2 S 6, FEE A B D0 2REE 25 S ok B e H R

HRIJFEHEE

[0039]  FEANRBHI bR 30, [FYREE e 5 RARFE R 220 50 % R (AHIF ) 2R
G Hh, [RIYEIE Rl B RARFE R 22 /D 55 % [RIYE, SEPL e, 227D 60 %, SEALEHE, 22 /b 65%, 4L
Wb, 220 70%, HE— 0 AR IE R, /D 75%, Rk, K2 80%, SEALIEH, K% 90%, HE—
AR, K2 95 %, LUK ettt , K4 97 % [RIVA

[0040] [ K b 7> 40 b3 () 7 0 0 A R B B B R I JB B+ B3, AT LA SEQ 1D
NO :1.SEQ ID NO :2.SEQ ID NO :3.SEQ ID NO :4 8% SEQ ID NO :5 BT 3C5E XY FEa) 2=
4 2R 5L R A B , 4 2, 45 FH AS ST TR () BLAST 803288 E o 77 322, % 5 AR % B B 3h 17 #
VEHAHTE B R ARFE BRI 7 41 6 e 1) B 2 I DA 2808 o %88 IR A1) n] e T 28 58
A P AT e B 1E 3 I B [FYR ) BRI I R 558 H R B )[R R
PRI R G 41 B P51 A R BT A R R Bl

[0041]  HR4RE I — PP LI R SE 7 X, A% & B B8 3 DNA JP 412 (455 1K) ) DNA J7
%), . 5 SEQ ID NO :1.SEQ ID NO :2.SEQ ID NO :3.SEQ ID NO:4E{SEQ ID NO :5%/>50%
FVE (AH[R] )« ftikih, i% DNA #41) 5 SEQ ID NO ;1. SEQ ID NO :2. SEQ ID NO :3. SEQ ID
NO :4 8% SEQ 1D NO :5 &/ 55 % [AIYE, AL, 2220 60 %, BALEHL, 22 /0 65%, BALEEH,
F/070%, B0 EHLEHL, 20 75%, ik, K2y 80%, BALEM, K2 90%, E— b
DLk, K2 95%, LA S A, K2y 97 % [RIi .

[0042] SR A K BIH H KME, AL IR 41 2 18] [R5 CAH R 1) R R A ik 1 i
BLAST #2 /37K # '8« F T 2E4T BLAST 23 #7 i 8k F & A Ak Tl it National Center for
Biotechnology Information(http://www.nchi.nlm. nig. gov/) 3575/, BLAST & yEZ%)
W T Rl X 52 T X () RO RIS o BLAST FEFP A% B 2, 7246 (W) 4 11, BLOSUM62 43
BHEME (W, Henikoff&Henikoff, Proc. Natl. Acad. Sci. USA 89 :10915(1989)) ttxf (B)
50, #EE (E) A 10, M = 5, N = —4, LI KA P £ B30 0 LA EE S

[0043]  7E SR —FMLE Sz 7R, B3I T2 SEQ 1D NO :1.SEQ ID NO :2.SEQ ID NO :3.
SEQ ID NO:4 8% SEQ ID NO :5 fNE 74, iZ e R B fash st . %Pt &
HED KA 100 MR, Bk, 20 K4 200 MEERR, DL sk, 570 K4 300
ML TR

[0044] 75— R OLE St 7 X, P 4172 SEQ 1D NO :1.SEQ ID NO :2.SEQ ID NO :3.
SEQ ID NO :4 8% SEQ ID NO :5 Fris & ZmeIv4) (B 72k E 57 F /8837 Kimi— Pk £
AR C B R A1), Btk DNA 74045 B A s Fis it

[0045]  7E 5 — IR SEHE T b, JA 3+ A2 “AAE ) (trimmed) ” 7471, B, Ok B
FIRAC AR AL AN / B SRR AR AL B8 ) B AR B T REAT S RE DL R T Re o i 46 1
DL Gene. 1994 Aug 5 ;145(2) :179-87 :the effect of multiple copies of the upstream
region on expression of the Aspergillus niger glucoamylase—encoding gene.
Verdoes JC, Punt PJ, Stouthamer AH, van den Hondel CA ik,

[0046]  ZEAS S B —Fh sz 5 P, 530 F DNA JE41) 2 SEQ 1D NO:1. SEQ ID NO :2.
SEQ ID NO :3.SEQ ID NO :4 8% SEQ ID NO :5 [{JAF 1A,

7
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[0047]  RiE “Ak” B AR B T AEAR SO E OV BA TR ERIF AR B3 T
PR AL T BR 7 S 3 R SR AR R B — N B AT IR B SRR AT/ Bldd N, Hor, 28 (A
A BT ZABN ISR A B BA 2 8D IStk . AR AR B )77 BRI AR
RFIARG = A2 (R R AA, AT FH A SIS A R0 IR 7 3, W0 0 28 345 745 | o 15 748 i DNA 504
(shuffling) TG BAREB)F I LLEA AR TRAL . REALTEAL R KA IR
TR B R A/ BN

[0048] AR —FIILLE I Sl 77 2, AR E B T (B A e M A 30 T 7 41 (SEQ 1D
NO :1.SEQ ID NO :2.SEQ ID NO :3.SEQ ID NO :4 85 SEQ ID NO :5) HAy % /b— kb & &A1 1)
VAL SR E BN T o SIS 2 AT DA AR 2 B el i I SRR A TR e I 58 o X
IR A Bl 7 AR AR R 428 BB DA B, AT, 910, JEAS T 408 2 26 B s . RS R B AR AA
RN SRASE AT IR A ) F AR T EP 673429 5L WO 94/04673 1, iXe&H)5@ it 5| H
FHAARIL .

[0049] 5z AR LU SE A IR R B o SEN IR AR IR S 7 P AH [F] G 0 A Ik B e 1)
LR PRl e 2 B A TR P AT R o S5 A7 0 R AR A 2 38 i RAZ R AR = A2 1, Hifg
SEABZEN. @ TR R RE ST () EAEFARK P s mER
AEH ECE AT, % DNA 5 (i) SEQ ID NO :1.SEQ ID NO :2.SEQ ID NO:3.SEQ ID NO :
4 8¢ SEQ 1D NO:5, (ii) (i) MWE/Falek (1ii) (i) (i1) MIEAMNEIAT, LLR (b) A DNA 43
BRSBTS RIPRIR S A SCATIA .

[0050] A% B 3 3+ ] LR B A4 A e Sk 8 2+, Brid Skl Tan s B <5
NREE BRI, 80 8 317 741 5 4n i 2 IK AL IR P 51 i DX sk 2 TR) 1R 3% 42

[0051]  ASCHRAERI T AIE AN Bk PR A Ay 75 B 6 Uk Bl R 25 08 RS o A SCA T
(R 70 R] 25 2 HUH T AT 22 30087, e )2 Aspergillus niger 43 25 )46 DNA JE41), FE 4
HATRE— B P90 50 87 B 58 P AR R

[0052]  BRAEY A 80, A SR ik 0k DNA 43 7354700 e 58 F BT R HF IR I A1 2 T A
) DNA I e ASG0 5 1) o PRI, AR AT S% T 18 1% H 81 7 7200 52 I TA] DNA J751) BT 20 19
SO SE AR AL IR 720 W] B & A7 —Sealist . T8 A )7 iR E A R e 7)) R 3
B e DNA 43 11 SE BRAZ 17 R e 91) 28 2 K4 90 Y AR [R], 58 S AR, 48/ K24 95 % MR 2 &
DR 99. 9% AH TR . ] LU I H e 7 v B RE ARSI A S0 B3l DNA S5 77 V255 SE B P )
HEAT BE A kG i 0 5

[0053] AT A G2 8 %502 HH Rl A R 5 0 A, 1 L Z000 J ] B G E R AR
[0054]  AJ BHALES JE B+ B D RE S (R4, SL ML AU 5 A 0% B A 3 3+ A1) D gk
M54 . R “Ihae e M7 i f4E A niger DNA P E [ [FIJEY) . A. nigerDNA JF 1) [¥)
L] IR 2 A B B o 43 B R 1), A AR ABLESORE (R A= 490 35 14 1Y DNA 741
[0055] AR BHIA )T n] MATA &8 I H 354 . AR IR B M S , A3 BT A
()5 — 25 8 RYFAH R IIATE « M eee - IR1G 7 W 3RIR < 2 M2k IE A 11, B ok B ik
PR R EE DR P A N R 4l B A 1Y

[0056]  JH B+ )7 4] LR R IFIRAT , YUk N BE B FESRAS, 4] Wl Candida. Hansenula,
Kluyveromyces. Pichia. Saccharomyces. Schizosaccharomyces B¥ Yarrowia [ B #£, 55

ik, M\ Saccharomyces carlsbergensis. Saccharomyces cerevisiae. Saccharomyces
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diastaticus. Saccharomyces douglasii. Saccharomyces kluyveri. Saccharomyces
norbensis 8% Saccharomyces oviformis HJE RIS .

[0057]  fE 5 — Rtk i) st 75 20, B 301 Fe 9 A 22 F0 B IR 3RS, B 41 Acremonium,
Aspergillus. Aureobasidium, Cryptococcus, Filibasidium. Fusarium. Humicola,
Magnaporthe. Mucor. Myceliophthora. Neocallimastix. Neurospora. Paecilomyces.
Penicillium. Piromyces. Schizophyllum. Talaromyces. Thermoascus. Thielavia,
Tolypocladium 8% Trichoderma ] BE, B 4L ik Hb, M Aspergillus aculeatus.
Aspergillus awamori. Aspergillus foetidus. Aspergillus japonicus. A.nidulans.
A.niger. Aspergillus oryzae(A. oryzae) . Humicola insolens., Humicola lanuginosa.
Mucor miehei. Myceliophthora thermophila. Neurospora crassa. Penicillium
purpurogenum. Trichoderma harzianum. Trichoderma koningii. Trichoderma
longibrachiatum. Trichoderma reesei BX Trichoderma viride HIFEIEIRIS .

[0058]  1F % —Ftik i sciE 7 =, B sl FJE )M Fusarium bactridioides. Fusarium
cerealis. Fusarium crookwellense. Fusarium culmorum. Fusarium graminearum.
Fusarium graminum. Fusarium heterosporum. Fusarium negundi. Fusarium oxysporum.
Fusarium reticulatum.Fusarium roseum.Fusarium sambucinum.Fusarium sarcochroum,
Fusarium sporotrichioides. Fusarium sulphureum. Fusarium torulosum. Fusarium
trichothecioides. Fusarium venenatum 315 .

[0050] RV FEAE, X FIRPR 5, A K I ALHE 58 56 AN SE S PR LR B 73 5 5%
[F, 0, et AY (anamorph) , MTANE EATTRAE N A2 FPHATERT . AT AN 7
GRS RN LSS A2 o IR EEY ) BRI AT 23 AR By OK B ) 55 7 B SRAT 1, 491 2t
American Type Culture Collection(ATCC). Deutsche Sammlung von Mikroorganismen
und Zellkulturen GmbH(DSM). Centraalbureau Voor Schimmelcultures (CBS) Hl
Agricultural Research Service Patent Culture Collection, Northern Regional
Research Center (NRRL) .

[0060] b4, WIAE A SCER BIAERET, B RYE CRLFEMN BAR G (Hidn, 3% kLK
) EEIAEY ) B AR AR A B e HT N ARG 7 B A AE
BRI A F ) o AR5 AT LI N HE T A W) R R 2H DNA SCIZEREAT R ABL0T 18 SRR 154X
MFe)o — B RREHRIN L T 95 8 3 17 BIRZ B P 91), 50RT AR A AR G Tl A RN 52 B
IR AR > B iz 741 (flan, WL Ei& Sambrook et al., 1989) .

[0061]  {EACKR W, JA 3N+ DNA JEAlie n] LU 2258 I 8, i B8 A R T —Fr ek £
FiA B 153 s AR B R 31 8865 LA G140 B CUA 31— 43, 49, —Fif
R TH515 T (leader) FFAIMIK B H B A3 TR SRR IAA, /L 8 AR U — ek
ZMBEN TR — &R UL M M B e T — . B R B R DU AR
O EC TR 2 4l i b s VR SRE MR R 30 1R 91, B AR R VR R 28 A8 R B, FERT A
MG 0 R [R5 S U R L 4 A h A i ) 2 IR R R 345 . e B Bl 1P
FAT LI 4 0 20 JTR FRAZ I 20 20 U R AR AT MR IR 5 I ELGE A0 I >R mT L R AR ) i 4rh
PEH o

[0062] 44— Lk i St 77 =X, 28 5E AR 3 1 ) B 5 e A m) DL e 2kl A
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BTG, IR eI A s it (0, WMol Microbiol. 1994 May ;12(3) :479-90.
Regulation of the xylanase—encoding xlnA gene of Aspergillus tubigensis. de
Graaff LH, van den Broeck HC, van Ooijen AJ, Visser J. Fiid ).

[0063] W H] T 5 A W1 A 81— e d 1 2 A8 A 3 1K H e 8 B 1 ) 1 AL A
A.oryzae TAKA VE ¥y B . Rhizomucor miehei K 4 2 B8 % (1 i A. niger P 1k alpha &
¥y B A.niger B8 Fa 5 M alpha JE ¥ B« A. niger 8K Aspergillus awamori 4 BE 3€ ¥
(glah) . A. niger gpdA. A.niger %2 HEEALEE goxCy Rhizomucor miehei EEE. A. oryzae
il Pk 2T B A. oryzae R TR B S M BB A. nidulans £ Tt 1% B A1 Fusarium oxysporum
KIESFEREAR W0 96/00787) MZEEFZRIFHE 3 F, LA NA2-tpi JAsh+ (CRAM T
(A. niger H % alpha JE ¥y g FI A. oryzae B IR PN B 7 F4) I8 1) 225 IR 16D )8 800 B 2 A2 4K )
Saccharomyces cerevisiae /4 i lf (ENO-1) . Saccharomyces cerevisiae ¥ 5L Bl 1%
(GAL1) . Saccharomyces cerevisiae FEiZE N / B -3 RNt & K8 (ADH2/GAP)
Saccharomyces cerevisiae 3— Bl H MiBs e I FE R SRAT ) R 3 1 DL BEATT IR ALY <
BB B+ o HenT TR 40 M1 A 35+ W, Romanoset al. , 1992, Yeast
8 :423-488 ik,

[0064]  TEAREHH, A 5T DNA JRAIEm] L2 “ B BCE 377 “HREE3I 77 fEASC
E SUNPRAERZ AN A 3 1 R80T R — A0 S g b e 21 AT AR A MU ARG , 0 4w i
A7) mRNA 1% 3% I LA

[0065]  HREK/E BN T EE AR TR A B Bl A 2 B K —Mek 2 MR s 75—
Rk 2 AL e A B B, A, FSCER I TR AT A B T RS . BRI S BT
PP e 2 B 3 e A1) AT AR IR BE AL R e ) I e Sk B, B IR 3 1 I — Bl ek 22 b
B 7 AT DR AL R 7 41 7F 40 AN [R] AR A B sl B 22 AR AN [R) TR AL I e 5%

[0066]  FEA I HIH, JA 51X T-4ahd B bR 2 IR 4w e 210/ SR 1 1 32 4 R 5 ] B
SEANIRIN o A B (WA P AT BOAR B A B I S BRAE R < 06 T4 22 JIR ) i ke v A2 41b
Y5 ), RS R A2 7Y J5 Bl e 6 e 41 B B T 32 40 B R AR

[0067] AR W KAR K JAT BRI fS B 1 AT AT SEQ 1D NO :1.SEQ 1D NO :2.SEQ 1D
NO :3. SEQ ID NO :4 8 SEQ ID NO :5 B33 KB 8) TR 220 K2y 20% , ik 2/ K
2140%, HHE R /DKL 60%, FHLER D KA 80%, HALESR /DKL 90%, BLLR /DK
29 100% , kD TR 2 K2 200% , ik 20 K4 300% , DL #E— Dt =0 K
251 400% .

[0068] AUk BHIAVE e — i DNA A A4, Forp A & &2 /b —Ff b 305 YR A 3J)+- DNA J741, LA
J2 5 BT A 37 DNA J7 51 m] S Ve HUAH & 9w b5 7 51) , AT i 4 3 0 ml 45 52 I E i1
AL LE S 3T DNA J7 5 4 F ik

[0069]  Zb 5145 % ik, JLXS T H AR L w1 32 40 MR 1 ) LA R AR A B U5 o

[0070]  Rif “ ZAK” FEA S AR G 0D ™ P e e KR, PRI AL FE IR Sk A &
Ho RiE“HIEZIN AP HOE O JFIER AR Z IR i B 7 RA
FEHIRARZ IR, Bt i 54 DNA A HLw L EAT A S BOR A B ER AR R
IRZ R BT, RARZ BKAT LAl I IR T VR B A0 A 7™, Bk 7 V40040, K 4 i 22 K IR 41
BT ARWAE) TGN, LIS 2 IR, FE 5 780 s B bRk R 2 ikt iz
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NI FE , DA RIS N2 6 28 5 FHAZ 40 M AR 1 22 IR OSSR R 4 DL, ELmi 4 i v L&
— AR AHE DL Db 2 IR g i 741

[0071] DLkt 4w 721 4 6 TR 2R B AR A4 (I 4l e P B 1 il i R i s A
S K E A TR (chaperone) (JRZIEIR 418 8 1 VRESEAL Rl 1 Ve PRl 1 %%
e 70 PR B — 7 SR TE L A

[0072]  {E—Fi ik i St 77 A, 22 R 40 M b b5 Wb )

[0073]  fF—Fi BE A0 2 (1) 5L it 7 A, 22 B B B 1 o= AT Y R, B, Y
B B — A S LT Y T OREOK AR G B - ABE B B R T 4k 2 B R K iR
(pectinolytic) Fg, 4, AZEHEEE ANE TG H % S0 1SRN B - FL0% i P
PRl SR R AR BR AL ARG A U 38 - FURE IR IR I AU 2R~ FUME IR g B 2= ~F- Sk
VR T3 8 IO 7 A1 S0 g SR 7 AT PR R B BTz A1 A SR A A Bl = L0 T TR T, R A il g
VERD KRB BRI, ) 40, FE RIS, MR, 19 IR, B K AR, ) 40 2 e, AT, AL
Ji B, 49 G A A, RS B S A B

[0074] B3, 4 bt e 40 W] LA g A 40 0 N 2 3, 490 2, - AR s SR R . X T T
15 7 4% #5 iR T Appl Microbiol Biotechnol. 1998 Oct ;50(4) :447-54(" Analysis of

the role of the gene bipA, encoding the major endoplasmic reticulum chaperone

protein in the secretion of homologous and heterologous proteins in black
Aspergilli.Punt PJ, van Gemeren IA, Drint—-Kuijvenhoven J, Hessing JG, van
Muijlwijk-Harteveld GM, Bei jersbergen A, Verrips CT, van den Hondel CA) H', iXH]
T A, B2 e =4l AE o B 8 AR B ROR, WA SRS FE 51, 4 Gy R AR B SR
PRl ¥ O 02 2 3 AR R ERL R 1 i

[0075] 4 hih > 413 W Gt i AT 8 B IR ZRAR U 710 6 1P s B g, BTl A 7= 4 19 a1
LR KEHE N, (beta- WBEIZ ) PLAER 4EEH.

[0076]  Ztidh H b5 2 Ik i) 9 e 41 T AT AT SR A% A4 ELRZ AE ) s e SRS 3R AR

[0077] B, 4 05 77 5 W] &1 Xt [ SCRNA R/ 5 RNAT (RNA “F 8 ) 4 2 7 1% & 1K AT
9. 4%t 2 SC-RNA 9] 1 W Appl Environ Microbiol. 2000 Feb ;66(2) :775-82.
(Characterization of a foldase, protein disulfide isomerase A, in the protein
secretory pathway of Aspergillus niger.Ngiam C, Jeenes DJ, Punt PJ1 Van Den
Hondel CA, Archer DB) Y (Zrenner R, Willmitzer L, Sonnewald U.Analysis of the
expression of potato uridinediphosphate—-glucose pyrophosphorylase and its
inhibition by antisense RNA.Planta. (1993) ;190 (2) :247-52) . %[ FER LKA TERRIE ]
FH T 46040, FH 3756 8 il AN ABLEE (R A A 42 S B 110 266 AT 2R3, 4910 4, 368 006 s S IR R AR ™
Wy (Bt (beta— WBERZ ) STAERSEEIE b2 KA. 584 KEIE R T b3 sl A
RMER AR 4 (Penicillium F )35 75 25 % Aspergillus FHJE 1 & :MacDonald
KD et al, :heterokaryon studies and the genetic control of penicillin and
chrysogenin production in Penicillium chrysogenum. ] Gen Microbiol. (1963)33 :
375-83) o SEARKIGILA] T BB AEMRITEAS, AT BSCk A el AR AT 3 I L

[0078] A BHI I3 — Mt 75 208 SO BB 40 b AT 2 AR B2 (reprogramming)
B THRHOE o B AR B AR T I N/ B8Ot AN AR R 3 A28 ARG W o e St e e 1 50 i £
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AL, iR BSOS E R E S Y (Bl A B ) A .

[0079]  FEACK W7V, B4 741 9t 22 IR, BTk 22 e m] DAL F5 Bl sl Al 2
JIR, Ferby, Ty 2 SRR B AR 22 ks H R B N- R Bl C— A b o fis i 22 ikon] LA
¥ gt — R 2 IR IR 4 (B —H0 ) Rls 20405 5 — M 2 IRIKZ IR 7 51) (B —
o) R H T ARG 2 BRI B AU Y O 01, FEAL HER 2 A 22 IR IR 9 0 7>
FIVFE, AFAF 14 TR — B HERN (in frame) , 7 Hal& 2 KR EL T FFERJE 3+
MEZ LT IIEEIZ T o 22882 AT ELA S A DR AN R 2 ik ( Horp, — Rl 2 Arm] LA
ST FLIR A SR ) ) RIFIR 4 B 2 I A 4L 5 .

[0080] [ /H 3+ DNA J41)22 41, DNA R R A4 ad w] LIRS & — Pk 2 Fdzs il i 41, ‘AT REAE S5
FEHIP I BT, 18 S9ubd) e 7 e 518 118 E 4 M IR IE o RIE NP PRAF A 4 -
A7 2 BRI B AR P B, AL FRH AR T, B 5% VG S SR B B0 VB SR 1B LA B
Wh o — el 2 Mg i 21 RT LA G i e 91 lrs AR o B, — sl 22 s il 41 m] AT
IR 75U A MR I — el 2 M il e 41 B 4, T4 dn id e 0 7E1E R4 e b 3R
[0081]  “DNA MR IEA L A oA T IRAL IR 73 1 Hoad B RE s XUBRE I, 7 N RIRAFAE
R ER 73 B SR, s g i B i, DTS AAERIRAF AL 77 NG 6 SO E IR o
4 DNA A4 A & b )7 41) DL R 3R R i 4 i 7 0 B i () B A 4 ) 1 10 IR, AR T ““DNA ) 7
7 AR Rk & 7 X

[0082]  ARIE“FEHFAN " FEA S P E O RFE TR IE G5 751 K Ui 06 22 8H 7 1 B
AAM, K EFEAR R RSN T BRI GFE51)A] DU 90 22 IR AL IR 2 91 R AR ) s A1
PRI MR H A EFEEAR T, 5137 (leader) IUALIENIFERILE4L P A (U Kozak,
1991, J.Biol. Chem. 266 :19867-19870 ITik ) \ ZE MR H AL 51 A K91 15 5 ke 41 Edi
W F I AR AR B 1 CELFE WNHRAF IR 7R BORIZR SR, DL R B E 301 ) Tl
KL 20, BHF SRR LG T AR RN B35 (R—#5) . 1%
HF A ] BRSO, TR Bk T U s B 5 INREE BRHIAL i, Prihds il e 41) 55 4
Z IR IAZ IR 7 51 4 X 35 1] ()

[0083] % 5HIFP A AT LIS A a4 b7 40, B, A0 5 40 M U 1) DA BB SR R ) o 28
1B 0 5 9 2 IR G5 e 21 1K 37 A ] A E HUAHTE o AR F-40 i T B ThRE Y
b HPTH T AR M.

[0084]  FH T 22 ELpTE F 40 ML LR A A oryzae TAKA JEX3HE. A. niger ik
VERI I A nidulans ZIER TR E / BEAHE. A niger alpha— #iME FFBE. trpC & [ LA K&
Fusarium oxysporum J&Ji &2 & FBEHIZE K 3RAT .

[o085] A T % BFfm = 40 i 119 {0 1% #% 11 1~ 7] M Saccharomyces cerevisiae ¥ BE I
Saccharomyces cerevisiae 4l ffiff 2% C(CYC1) Fl Saccharomyces cerevisiae T s —3— 1
R e Mt E B R R S AT . Hoe n] T Bk 32 40 M A 2% 11 QA& Romanos et al, 1992
Tk o

[oose]  f&ihilFFAn] DL & & mI 5| 74, B, 57 35 40 e B 2E ke Ul B 221 mRNA 57 3
B8 519 TR S 9mid 2 IREZ IR P AU 57 At il A E I ARTE . £k F )1 =
ML DR RATAT 513 7 A0 A T AR

[oo87]  fLIEH] T L F R 1E L4511 T 7313 B A oryzae TAKA JE¥IEE. A. nidulans
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TR AL B S R BRI AL niger glaA [ZEA

[oos8] I TP BEf 4= 4l i i) 5 3 () 51 3§ 42 M Saccharomyces cerevisiae il i
(ENO-1) | Saccharomyces cerevisiae 3— & H i 5 ¥ 8. Saccharomyces cerevisiae
alpha— [A 7 f1 Saccharomyces cerevisiae BNt E NG / H B —3— w5 BR s it &0 (ADH2/
GAP) JELAZRAFHY o

[0089] il AiE n] LU SR MR FAL 41, 1K 02 5 LR 740 37 R ml $ /R HUAHIZE 1K 741,
SN, AT A e A MR AR S R, B T R A SR ) mRNA WS INZRE IR k2 . AEE I
16 =40 M P D RE AT SR MR AL 7 S T T AR B

[oo90]  RLEH T L F w1 A LRI SRR AL P92 A, oryzae TAKAVER;HEA. niger
HHEVERI B A nidulans ZIER TR / BEG M8, Fusarium oxysporum 5 & 5% 8 FH G
A.niger alpha— FiiH 1 B FEE R SRAT G o

(00911 W H T HEmE 40 i 2B IR 4L 2 ) IL Guo and Sherman, 1995, Molecular
Cellular Biology 15 :5983-5990 ATik .

[0092] il J7 418 ] LU 5 IR g X I, Ho g b 55 22 R 2 26 R o AH 3 I 2 B 1R 741,
HEets SRS Z IRk 40 M rh 3 W Rt . IRIT A GRS E A0 57 At ] LU A 1t
T T IAME T IRGAS X I, HRIREE 5 b 4 530 22 R R 4 0 X35y B DA [] — B 1R s A HE
()77 AHIE . B G b 7011 57 0] L&A gn b5 7 412K Ui A2 SR RS 5 IRgm A X 5k, 4
G X B RAIRAEE 5 RG0S X B S 00, 7 e 77 EEAMNEME 5 Ik gm g X k. 838, 4
155 IR g b5 X B0nT LA S B 30 TR 5 IR gmg X I, DUER @ 2 TR 73 Wk o HA2 , Rede 24
FIE 22 IR Nt FH T 3= 40 W ) 43 WA AT AT AT 5 5 IR G i DX RS mT FH T A R B .
[0093] X T 2 H B fa A MM 5, A IS T IR G 5 X 4802 M AL oryzae TAKA &
Py M A niger TP PEVER B A, Ficuum A5 FR B A. niger ] B VK B A. niger W V) K5
Bl B Rhizomucor miehei K 4% B8 81 (. Humicola insolens £T 4E 2 i FIl Humicola
lanuginosa g2 RIRTS (S 5 KR AL X k.

[0094] W] FH TR EEE =40 M 191 5 Ik & M Saccharomyces cerevisiae alpha [Kl
Saccharomyces cerevisiae #ALBFIFERIZRIF R HEH H G S KX IEILAETIA Romanos
et al., 1992 flTik.

[0095] 41l ¢ 41) i ] DA mi R 4 B X 35, e i A7 T 22 IR 2 FE AR i i 2 R 7 4. 19
B 2 PR R 0 B IR B AT 2 06 (B, LG OL R, IR IR (zymogen) ) » T 2 IE W &H
T T, WTIEGE AET 22 IR EAEALE B S AL DI EN R BUAK, B AL AR E M Z K. BTAR
Za b X 35 7] M Bacillus subtilis B & A8 (aprE) « Bacillus subtilis J M85 A6
(nprT) » Saccharomyces cerevisiae alpha [Kl T+ Rhizomucor miehei K 4% /& &% B«
Mvceliophthora thermophila %R (WO 95/33836) Fi1 A. niger WHIARZEMES (endol) HFE
ESEFRE

[0096] 415 5 KA Y IR DX SCHS A7 A8 T 22 IR 2 55 K v ) 5 A7 IR DX B T 22 R 2l 5 K o 4B
], A5 5 R DR B T Ak DX s R A i &0

[0097] N SRVERIAE 3 40 i A KA O 22 IR IR R Rk R AT TR 428 1 45 1 41l R ] e AT 75
B IR RGH 12, FEEERRENE T s s R (BRI S Y RIAEAE)
AT I B RS . JRAZ4E L R P 4% RG4S lac 1 trp P T RE. BELET,

13
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ADH2 BB GALL RA R LA . AL A, TAKA alpha- JEMREH3) T A niger HifE
VENTIE S 3l T A oryzae TIHEVER BE/E 3T\ A. tubingensis WYIARZERERE (xInA) 53]
T A.niger HEERELIA RN (niaD) JB3) T\ Trichoderma reesei #I4E — K /K il 5 3) 1 F1
A.nidulans BERIEE SR (209004 alcA flaldA) H3h+ (W US 5,503,991 Frik ) w] F{E
AR P e e F] 1t R VPR RIS R . R RS, BT A
PRI SR B R (FE R 2R AE IR O N4 1) DA Rt AR (B E & @ A7 1L
IGO0 A 38 ) o AEXEEIH T, Gt 22 IR IAZ IR 7 41 5 m] 458 16 P 91 Rl SR A O o
[0098]  EEEIKIT] REAE ZFR creA G5 G il (WILARTAE EP 673429 th BTk, B4 ie il )
2048 pacC Al areA (&% pH AR )

[0000] AU BHIEW e A B BA, b A& AR WY A 3 1 4 b 22 IR ) 4 5 e ) M
AT LGS . EICITR ) 2 Frgmbs A il e s m] L—i s, A — e 2
b 77 A6 () R il P A7 A B R R Ak, BTk 7 s FH T SRVT S 3 80/ B bs 2 IR ) 4 6 )7
FILEIL AL R A B B3, gD A 3 7 i B -G m] i, 4440, 485 H PCR 1E4T P
H) ¥ S AEfH (SOE-PCR) SKHEAT, 41 Gene. 1989 Apr 15;77(1) :51-9.Ho SN, Hunt HD,Horton
RM, Pullen JK, Pease LR” Site-directed mutagenesis by overlap extension using
the polymerase chain reaction” i, Biiliid i Gateway™ 7o[% R 4% (Invitrogen) JT &
SORERIEAT . B, W] LA R g 65 e A1 sl R Bl AT/ g 5 R 4 1R DNA A4 AR S A
B TR G EEAAN, KRR IE G 751 o 75 HIE KB BRI T, 9P 7O E T
BARR, A3 95 9 B AR B R R 31 A — b e A ] TR B Sl 5 e 21 ] ER R
HHIE.

[0100]  EEARIAHAMT] LLRATATE R (0, Foki sl ss ) , Hn] 77 S 22 s 20 DNA i
P2, FFATAEAF Gt P A e i o B AR, SOF 0 B B PR OB T B i B UK 8 5 TN )T =4
Nz TR R SHEAE 1 o PR T L B ME ) s A& FOR Bk

[0101]  ZefAn] Lt 3 S Ek, B, VR4 Qe R SR RAR AT A8, JLE A T G (A Ak
S, 50, R B ARG T IR R B AR BN T (k. 6 B BRI, #4mT LA
B BEAT B AT A E 4 B ERHIR S HR AL (origin) o BT T REREE 40
952 R A T2 2 K A B A5 . ARS T, ARS4. ARST I CEN3 fI4H 4 LA & ARS4 i1 CENG
WG o S R s AT DU — i By SR ) D o, A 45 A0 = 40 i F) 2y e o i ek
( W, #4n Ehrlich, 1978, Proceedings of the National Academy of Sciences USA 75 :
1433) o {EA 22 H B IRFFH SRR BRI 12 5 AMAL P21 ) se 3k, AMAL &
M A nidulans 73 B[] 6. Okb [ 2 DNA B, Hifg B B4R FF T Aspergillus 1 (I, 51
i Aleksenko and Clutterbuck (1997), Fungal Genet.Biol. 21 :373-397) »

[0102] B3, R m] LU W Rk a5 | NTE 40 My, SLRe RS UESE R 41, JF Bl E Ho
ARG AR — R H. BRAL, T LUE SR A B AR BTk, B — B S AR T IR 3
20 W BE PR ZH 1 56 € DNA ) Y A 2 2 R 28 AR s BORE , B0 R

[0103] A% BB & — Ml 2 Bl et b, JE Suvexs S 4k 5 40 i on LA 55 1Y
MeHE. A 0] LA 2 D PR B AR IL AL, Jorh — A B S R bR D . IEPEPERR I 2 — Rl
s FLPE AR AR X AR 2% KGR Bl 25 I BT YE N EE 4 S BT ME BT X SR I R R A
2, FFBEREE L4004 IS bR id /2 ADE2, HIS3. LEU2. LYS2. MET3. TRP1 F1 URA3, H T
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A2z FwfE 40 Mk e MR I RS EAR T, amdS ( ZBEIEHEE ) | argB ( 2 Rz % Bt
MRl ) | bar ( SLZBE S WAL ) | hyeB (W5 R BRI ) « niaD (AR ER IS IR ) |
pyrG (LG -5 - B MR )  sC (MR ERMR T I ) « trpC (2R PR EL / Be Gl )
DA S ILEE R o T 4, 8 5 3 45 25 B B G418 Pt bR ic e A o PR T
Aspergillus 402 /& A. nidulans 8% A. oryzae ) amdS F1 pyrG FE[A], LM Streptomyces
hygroscopicus ] bar F£[K . amdS FricAtE % EP 635574 5% WO 97/0626 FTHEA [IH AR
KA o LR IEREFRICEERIE 5 A nidulans gpdA JB3)FRl& 1 A nidulans amdS 44
J74 (EP 635574) o >k HHEA 2 E K andS ZEEHBA{EH (WO 97/06261) .

[0104]  H¥EGRrE = 4 Mo DRI, B4R T LUK T /8 sl 7 R 210/ Bid i 22 ik 4 b 7
VBRI AR o, T i R BCE RIR A Sk ie e B4 R A . B0, 2
AL E A RHSMOZIR TS, H T4 Sl [FYs =4 ) fa 240 2t A e G . Bnah %
& 7 A e AT B AR5 10 s 3= 40 M S R AL e (kbR RS AL B A INAERs A B B3R5 1)
A REME, A TN AL A R B A E 1 S AHN B bRT A R FR LR, a0 100 &
1500 NIRRT, i, 400 2 1500 AMREEXS, UL, 800 2 1500 AMFEHEEXT, LK ik
#hi, /0 2kb, DI K AR AL AT BeME . #EE ot nT LU 518 R4 MR R4l b i1 B bR
TR EA . BEE T T LR AR i B i AL IR T4 o ARk e AL 3G, IR TR A%
A =40 Mo BN v B BRI T Ee itk o B IRIE R 1EAT 22 T IRFR AT A5 ve FE LAY
22 /D AR A% A 9 i KT RS 5 1 B T R B (R ) 1

[0105] ARk, sifE g th 5 H bR 2 R RS R R HEG ook B s B2 R IR RS R B, 1K
KEEAR B BRI EA M mKCERIE IR . BE /KR IE IR, B 2 Rk
HIFE R, ZEA SCHP A SO H mRNA (5 41 S mRNA [ 220 0. 5% (w/w) BIZEA, B, 7215 S
ZAFE IR, B B SO R H A S B E R 1% (w/w) BISER, B , 785 W
H AP SR, T 2 4 /0 0. 1g/1 KIZKF (W BP 35712781 ik ) o R i Zs 4l
g T REAIER S ERIEM AR 2k H Aspergilli 8¢ Trichoderma [¥I3E 8 B . b
VER B T S R SRR B L TS — IR IR Ml S B AT A R KRR 2R . B EIR H
(R 5 » e DU 1 e 2R P 25k R B e K B 2 ] (PLdE L, A, niger FIBHUERDREIEIAD) ,
A. oryzae TAKA VEKIBEIEIA, A. nidulans gpdA JE[A, SEQ ID NO:1. SEQ ID NO :2. SEQ ID
NO :3.SEQ 1D NO :4 8 SEQ ID NO :5 [ ZE[A )&, SEQ 1D NO :1.SEQ ID NO :2,SEQ ID NO :3.
SEQ 1D NO :4 8¢ SEQ ID NO :5 [ A. niger JE[R FE, 8 Trichoderma reesei 14k —#l /K il EE
=975

[0106] 53—y 1, 2 ARV I8 o A (Rl R AR 3 Gk s 3= 4 ) SR R 4

[0107] W] DAA R — 95 DU G 2 IR AZ IR 4 Al 4 N 217 F= 40 i rhr, DAE B 2 (R
PRI . IX AT DAL TR 7 VR SR A, o DNA SR A 45 D S R R A, o
PLIEH, 5 DNA J7 40 HE5 21 5 B 3208 B 5 R e, DUk b, -5 1) 30 Ve Ky 25 IR R B SEQ - 1D
NO :1.SEQ ID NO :2.SEQ ID NO :3,SEQ ID NO :4 8k SEQ ID NO :5 [{FE K JfE, sk, iX W] LA
i R TR S TP G e B AR L IR S BI IR A, AR AL, A IR FEbR D
FEDRY 38 #E UL UL SAZ IR 4 80 145 U1K 40 i m] Bl e £ HH ok, i il il AE A Al s K
FUAFAE IGO0 TR 4 I AR FR R SEIRIR) o DAk — 25 38 0ok 4 1k 2R 15 1 DNA 74710 1 4% DL
B W0 98/46772 Hh T YL A B AL S AR W] LUAE A
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[o108]  FH T ik o iRt ok AR A R B IR B 2 AR IR SR IR TR A2 AT E RN
TNEIR COL, B ATATIR Sambrook et al., 1989) .

[0109] AU BHIGW M FE 41 40 e, Horb A3 B 9w 22 IR K b e 1) ml 5 b AH S 1) AR
RERE 375, riR el AR A T4 2 k. A8 5909 2 Ik 4 s 741 nl 1k
b PRI A B IR S 2 IR B 5 N T 40, (0152380 (At D 5 by e 5 A 1l 43 B i
SCHTIRI B = SIS RSN R . AR “fE S0 M A <l TR IR R AR SRR,
T 55 S ARG B AN AR TR S A4l B AT fE A X fE =40 B s BB AE IR KA AR T
i 22 R PR AR AT B HER U

[o110] AR WL K EAE FA M, K& 2 T—F AR R WIS 3+ DNA J741), &4
JA B85 G b 2 IR a7 A0 T R E AR o 1SS TE 340 M ] DU IR %0 22 b —Ff
IR EAA . RikH, Bk 2 /b —Ma g7 LHAER gD P o). BEpTIA
BI1E 40, A1 LA ORAF B O AR B 43 BN A SCHTIR () 32 52 I B G (AR M A4
[o111] R4 5 — PP (%) S 77 =X, 18 = 4 Mgk A T4 7 R 08 I e SR AR = 4,
#ian, (beta— WBE ) PrAZR EAERBEEHE MR,

[o112]  fE 4 n] oA H T AR 77 % AT S B 4. A ST A8 R ) “ 2w 7
45 phyla Ascomycota.Basidiomycota.Chytridiomycota fll Zygomycota ( U1 Hawksworth
et al., Ainsworth and Bisby ' s Dictionary of The Fungi,8th edition, 1995,
CAB International, University Press, Cambridge, UK AT %€ X HJ ) L & Oomycota ( 41
Hawksworth et al., 1995, supra,page 171 FE3IH) ) PLAFTAERIA L0 3MFEE (§7
A Hawksworth et al.,1995) .

[0113]  fE— PP By se it 7y N rp, B e E 4 e e R . A A ST i “ e BE” A9
F& 7= 7 2R RF (Endomycetales) (A3 F 7= 2E ) (basidiosporogenous) FEEEFIJE T Fungi
Imperfecti FIMELF (Blastomycetes) o [KIAXIEEREI /3R AR T HESHA R, HUA K I I
Hm S, BFERE U Biology and Activities of Yeast (Skinner, F. A. , Passmore, S. M.,
and Davenport,R. R. , eds, Soc. App. Bacteriol. Symposium Series No.9,1980) HfriE X,
[0114] £ — Ff 86 40 2k 1 56 il 77 X b, B% BF 15 F 40 ) 72 Candida. Hansenula,
Kluyveromyces.Pichia. Saccharomyces. Schizosaccharomyces BY Yarrowia 40,

[0115]  E — b & 4 A0 2k # SE 0l 77 X b, B BE f5 E 40 i 2 Saccharomyces

carlsbergensis., Saccharomyces cerevisiae., Saccharomyces diastaticus.

Saccharomyces douglasii. Saccharomyces kluyveri. Saccharomyces norbensis BY
Saccharomyces oviformis 4 Mfl. £F 55 — P fe A D0k B9 S 77 =0, % BR T 40 i 2
Kluyveromyces lactis @fid. 7E 5 — Pl MCIERSLHE 7 2, BERRE 340 i & Yarrowia
lipolytica ZHfiE.

[o116] {55 — R Puuk i Lt 77 U, BT A A L B, “HL B mamn” 4
i Eumycota F Oomycota V[ JIFTA A A, (M7 Hawksworth et al., 1995 frE X
(1) o AW BA W TRAE LT R AP 438 i SR e R R R e B 2
B PR R 22 AR BE o 8 R AR R Al T 22 R IEAT Y, AR T MR . AR,
BE, 40 Saccharomyces cerevisiae 74K i 55 40 o I bE A4 HH 2ok 1EAT 1, B AR
AT LR R o
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[0117]  FE—FROLIE R St 77 A0, B 22 FOB e E 40 B2 T~ R YR i g e, (E AR F 1t -

Acremonium. Aspergillus. Fusarium, Humicola. Mucor. Myceliophthora. Neurospora.

Penicillium. Thielavia. Tolypocladium B Trichoderma.

[0118]  fF — Ff 5 A 2k Y 52 Jli 77 X b, B 22 30w 40 M 2 Aspergillus awamori.
Aspergillus foetidus. Aspergillus japonicus.A.nidulans.A.niger 8¢ A oryzae [K4
Mo 785 — PP Ak i s ity i, 5 2 4 i & Fusarium bactridioides. Fusarium
cerealis. Fusarium crookwellense. Fusarium culmorum. Fusarium graminearum.
Fusarium graminum. Fusarium heterosporum. Fusarium negundi. Fusarium oxysporum.
Fusarium reticulatun.Fusarium roseum.Fusarium sambucinum.Fusarium sarcochroum,
Fusarium sporotrichioides. Fusarium sulphureum. Fusarium torulosum. Fusarium
trichothecioides 8% Fusarium venenatum (400, 78 5% — P &ALk s 7P, 54
B 40 i & Humicola insolens. Humicolalanuginosa. Mucor miehei. Myceliophthora
thermophila. Neurospora crassa. Penicillium purpurogenum. Thielavia terrestris.
Trichoderma harzianum. Trichoderma koningii. Trichoderma longibrachiatum.
Trichoderma reesei ¥ Trichoderma viride HJZH L.

[0119]  WIRLHIA & CANRIHOA, L N IR 75 R FAL LB 40 i, il 7 V208 K 3 I A o
PTG 1 TR A A 5 A0 L R 4t B 7 A . 50 I T4k Aspergillus 15 32 40 M 1) 77 2%
WHEIA T EP 238023 and Yelton et al., 1984, Proceedings of the National Academy
of Sciences USA 81 :1470-1474 . & I& K. H] Agrobacterium tumefaciens ¥ {k
Aspergillus FHEH 22 Hpa 40 i 7 yE g 1, a0 Nat Biotechnol. 1998 Sep ;
16 (9) :839-42. Erratum in :Nat Biotechnol 1998 Nov ;16(11) :1074. Agrobacterium
tumefaciens—medlated transformation of filamentous fungi, de Groot MJ, Bundock
P, Hooykaas PJ, Beijersbergen AG.Unilever Research Laboratory Vlaardingen, The
Netherlands T, & 3@ [ T-# 4L Fusarium [RIRN () 7 245 363K T Malardier et al. , 1989,
Gene 78 :147-156 F1WO 96/00787 1., n] LLH] Becker and Guarente,In Abelson, J.N. and
Simon, M. I., editors, Guide to Yeast Genetics and Molecular Biology, Methods in
Enzymology, Volume 194, pp 182-187, Academic Press, Inc., New York., Ito et al.,
1983, Journal of Bacteriology 153 :163 1 Hinnen et al., 1978, Proceedings of the
National Academy of Sciences USA 75 :1920 T IV FEREEALIEBE

[0120] AR WILHE o AETE E 40 h R IE ISP T IR Ik A P 5R
[0121] () & fit—7Fh DNA R RAA, ik A (A 255 A B 3 30 7~ DNA P2 41 DA K b ik 4%
Fe4,

[0122]  (b) HIJITIR I DNA R AR L BEAL A T E 400, BL&

[0123]  (c) TEJITIR A Z)F DNA JR A0 45 il B R IA iP5 o

[0124] AR HIEW F—MT7i%, I TE6 18 BB g 9 A7 g i 210 T 4 B ) 22 I
TR gt R AL T AR R B FRIER T o ik 5k a R T AR IR

[0125]  (a) 2 fit—7h DNARE AR, FT i AL i MB35 A B 4 JA 311~ DNA PP 91 DA K B3
BT P~ A7 Th BT B BT 21

[0126]  (b) HIJITId ) DNA oy A 25 B Ak 0l KU B 1 1 40, BL AL
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[0127]  (c) 16t TRIE T Z IR G 1E 8 7540 T B R iR G i 1 2w 1 &,

[0128]  (d) MIEFEH I TR £ ik

[0129] AR BHIEW K —Fh 7%, F TAEG I8 48 b A2 7 IR G AR 7= 4, Biv ik 7 14,
5 -

[0130]  (a) f&fft—7l DNA REJ A4, BTk A4 A4 E, 25 A S W 14 i3 311 DNA J 1) A K i 3T
5 SRR,

[0131]  (b) FHITIRIK) DNA F4%R 7R L A0 & a8 I B B T R 40, BLAC

[0132]  (c) A ai T4 P IR AR 7 W IR & T 85 T8 4 R 15 95 DTk & 08 1 L B 1
+,

[0133]  (d) MEEFEYIPEIGTIAZ K.

[0134]  FEAS B A J7 v, 4l f gl 5 7% Tl & H T ARSI L i ik A 2 Ik
SR RS FR R IR o N, WE AR A 1A R R T T ARV g e 445 LR IA R /
B2 IRAT LA 73 B (R 45 AT RS 9% L S0 3 B T b R TRERE o ) /) RS B8 R RIS e T
CRLFEESE Al A 3 ALl A 8% ) RIS TR, B oR R A TR0 B M U LA A ETL
A EE R IR, A AR 2 A AR R AT B 5 . A IE IR EE T LN Ak
W45, 8RB T I 4 7 e 7 kil 4% (914, 76 American Type Culture Collection [1)
H ) o iR 2 JIREA = W04 o b B R B gy, ] DL AR 75 56 b Al 22 TR sl AR
W F 2 IREACE ™ AN 731k, W] DL A B 22 A4y b o HeE AT [RT0

[0135]  m] LA ARSI U AN VR o2 T 22 BRI 5 2RI 22 IR o 3K e300 77 v ] LA HE
A5 FHARE S PR S B 0 AT S B R A 1) 7 2R

[0136] W] DAAH AR 0 A0 1 77 V2R (R 4 21 1) 22 IR s A M =4 . 90 4n, Wl L A% ge i
P, HALFEEHANPR T, B0 U8 AR HL W 25 T4 2 R BUTTE , INE TR 5722k R £ Tk ek
BT o

[0137] W] DARASIE OV AN 2 P R i fb 2 K, HLAFREA R T, (i (B, 5748
o ALK ET ARG HERR ) VK LRE (i, st B AR ) VE R (41
W, Wi PR UTUE ) « SDS-PAGE BRAEHL (L, &1 Protein Purification, J.-C. Janson and
Lars Ryden, editors, VCH Publishers, New York, 1989) .

[0138] AR B ALl K DNA #a) A4, FLH] T 020 B0 TR 1 3= 40 I PN 305 1) 4 B 22 IR I) 4 ) )
IR IE o PR AT DL F T 25072 Py 0 22 DR 3R i 7 ) e /DB R T AL 7 o

[0130]  {E—Fpsicili 7 X, MIRAEAIRIE & (a) EALFH, (b) AR WA 31 DNA
FEo), (o) AMRF LUK (d) BYELBHAN flo BB RS | NG5 , 12088 A4 T8 i [R] ) B
A A g B SR LA R IR SRR e BT AN R T (a) - (d) BEA P PRZE R AT
2ot (b)—(d) 5 N IEFER AT R E AR

[0140] {55 — i 77 b, IR RIRIE & () EALFA, () AR A 3T
DNA 41, (c) AhRF, (d) BIEAUAN A (o) WE FRLA (F) BYREZARAL i, o, AL 7
FI51RE o (@) - () BEE, ST (b) - () 5 WIREEF T EAEHARE . (H2, Frikid
g ] LS ESN ofE, W g B AR id . BT S ORI R DA A IR B AR I .

[0141]  FEMRPSLE 7 X, IR LT 5 | NS 20T H i s oo iy A4, Hodr, YR 2E A
[RIZRIERE A o AR b, 3B B S B G A 0@ AR A 5 LN R 91 R R 2 DR R 5 7 4 o A
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— sty b, b YRS R B A, R R RIS AL . AEIZ Sy S, Gl R N
A, [R5 FE 2 A T T IR T AR TR I O T 5 2% AN 40 e P R ERLRH R ) T 48 DI
X FE AR N SR AN B P IR 0, FEDR LB v iR K P Al R ik

[0142]  SEALFAA] LAAL T W URZE R P, SRR EE ], 75 L2k R, e PO RE BT i O
HHA—BEER . w] DT — Ml 2 Mg A7 4. 140, BRRJTORE B DNA B B 126 458 F 52
FlEALIT A, R TR 5 DNA F BEPLIE A FH I Rl 2 AL 741

[0143] Ry AAIL & WIREE R — D e 2 AN 1o AR FH0E O TR DNA J41) < 3L
SR #E DR RNA, FFAFAE T i mRNA 731, 48145 41 51 P 91) 55 A U RE R ) 2 B e 1) Ak T
[F]— TS HE . AP 7~ AT e A] LS A b — e AN IR R / 85 g 2 FE IR 1) DNA
W, AN BT EEANT 5 AEgRIE X IR DNA. 4 4NEAN B aksh BT RS — A2 AR I
BRI/ SR FEIR ) — 8B 73 I, AR AR A VLTt ol SO Jm , LS HE b5 P U2k R 1
By DX AL T [R])— A HE , 543 AR AN A0 1~ 3RAG ) mRNA F- 3873 5 18 B A HE AN 250
R AR B AL IR S AN T B S — AN TR U, S M R T
AT AR TR ST M, S HANE TR AN T 37 MR BRI A B YU AE 2
AN T 57 U R TS AN BT S R BT SZ AR S, MBI R AR
FE, #R B AN B2 5 —A B RIBTRFA . BYUREAEE B BRI RN Rk
EAEH A B R ARAL KORSEIR N & I K B

[0144]  HI T 253845 7€ DNA P23 1A H ORI SREmS B0 45 < BRRZ5 5E 1 DNA JR81 1/ sl 215
W SR 301 DNA Fe 1), 46 A e B JA 3 1, 25 B #0457 DNA P2 W R 3 141 ik
ML EP 0357127 Jrid B PR E B AR R IEAT SR AR ANE e o DA ] amdS Z& BRIE ) e FEbr
FE AL I EP 635574 Pk RUEAT XS FE R / 808 Bl 1P 91 i) S 1tk 2K o T EP 635574
JITIR I 9 S I 5 97 55 L EAT 1) S 1) 8 8, 45 20 I B RR 2 AN & e PEbRid 1, JEnT F T2k
— MG o

[0145] AR NAX, B R B ARA S, ] DAE A ZE T1E B coli AT R k1A
BT A, WA rapid method for efficient gene replacement in the filamentous
fungus A.nidulans (2000)Chaveroche, M—K. , Ghico, J-M.and d ' Enfert C;Nucleic
acids Research, vol 28, no 22 ik, ZH AR H THEGH L EE, B A.niger. X
A SRR B A S AN R T ARSI 24 IT R 78 St 75 R L PR A 3 46 5t 77
A T8 A S B AR A T T I AL o AT 45 (] ) i it 7 T A 0 A i W ) 9
Mo FL b, BT RTIR AU S, BRSO /R R IR 1K 2 A, A B (1) 2 Fh i R 0f 2
AN 51 B0 2 W) o ek R A AT BT RUR EL SR TS N o 72 e i
DUT s AR WA TF SO, A5 E S ¥ e

[0146] A SCHE B A & A H R A, A0 553X 285 R R H Ry i BT 22 I 18 B A e 1) A
J7id, HOEE 51 IR I E AR L. IRLE R RIFN AT SCARAE (EP 357127, EP 673429, EP
635574, W0 97/06261,W0 98/46772,W0 94/04673,

SCHE {5
[0147] SEEE
[0148] %
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[0149]  WT1 :1% A. niger WIFRAEFHVE N AT BRIRE . 12 W ARIE O T CBS WFST I, IR
“k CBS 513. 88,

[0150]  WT2 :1% A. niger BIREHL & gD AIHE VR B ) EA (glad) BRR I WTL BFR. WT2
JEHIE EP 0635574 FTik{d ] “MARKER-GENE FREE” J5 it . fE1%EH, iz ik
T AT AE CBS 513. 88 LRI 2k glaA F5 57 DNA JP 911 77 e T A& Frid
SR glaA E?EA niger CBS 513. 88 K, 1% K & FH A HA(EATHME DNA [7471)
[0151] ] ity

[0152] ?“H” WO 98/46772 BT, A8 XS AR A a-D- ML A p EF (Sigma) Sl e A BE Ve Ky
BEvE T

[0153]  SLjfiffl] 1 AL13E DNA #A g, L b0 & 5 95 )P 41 ] A A % [ A O BH (1) )
I

[0154]  ARSCHEBIHGAR T XAEA R B G 3 T4 T RSB ARAg . A s F 0 4mis
J74) BCHE R AR 2 40 A niger HIHEVE R BB glad ZEPR . AN VE D BEHE R A Rel =
AR A B35 M R TE R

[0155] 1. 1 XP#A RO B Ve Ky I 58 IR 24K (pGBTOPGLA) (14

[0156] A4 BEVE KRG 5 31 HIoK B A niger W AIHEVER BEA IS IER] glaA va e iF R IA 3
A pGBTOP-8 ( HLAHFHIA T WO 99/32617 1) o & HE O AN REFNH FI 5w FE H AR AT el , 15
25Uk pGBTOPGLA ( WLIE] 1) o KA b, xR IS A B A B ve ¥ B 5 3)) 7 b e A f 2% 1
T, 3 E. coli 2R 37 F 37 glad ELL T4

[0157] 1.2 #ag 1 2 e A 55 MCS ()38 & 0 R BEUE AR R IR 448 (pGBTOPGLA-2)
[0158] {41/ SEQ ID NO 6 7 H B 1R

[0159] 5’ -

[0160] ATgCggCCgCCTCgAgTTAATTAAggCCAggCCggClggCgCegCCTCAgCAATgTCETTCCgA-3’
[o161] I SEQ ID NO 7 7~ Hi

[0162] 5’ ~AGCCATTGACTTCTTCCCAG-3’

[0163] L% Ing pGBTOPGLA Zk AAE R BR, ;=28 T & glad 4ahid /351 —if 4 1 PCR v B
F XhoT F1 Bl 1T vtk iz B, B 5] A2 XhoT Fl Bg1 1T yH AL (Y214 pGBTOPGLA H, 13
F# & pGBTOPGLA-2 ( ILIE] 2) o T IL 74143 M7, UESE T 45 MCS F glaA 4alid) 74— 73 1.
I PCR Fr BRI 741 o

[0164] 1.3 Wiﬂ?ﬁﬂﬁiﬁﬂ E’JF‘ZJJ?B’J HL R K IR E A (pGBTOPGLA-3) , TR B Eh -5

[0165] Sﬁnﬁi CBS 513. 88 [f12& K41 DNA JEAT I /7 F0 73 #r o S T R B R I B A% P IR
WAy (ERTR SEQ 1D NO ;) , FHEFE CBS 513. 88 [{I3L K41 DNA 75 Mtk , @it PCR -
B A G PR R SOEBIA R I3 7 L. #7724 SEQ 1D NO:1. SEQ ID NO :2. SEQ
ID NO :3.SEQ ID NO :4 B¢ SEQ ID NO :5 IS & KLY 2kb [FZRAF 1 Fr BUF 1), i SR
7No H AscI Hl Xhol KiHALAER BT B B B B9 IANEIH AscT M Xhol VH AL (K]
# 4k pGBTOPGLA-2 v, 15 32144 pGBTOPGLA—4 . pGBTOPGLA-5 pGBTOPGLA-7 . pGBTOPGLA-9 B,
pGBTOPGLA-10, T N fror (#ifk4a ) o R 3 77, Wl LA 2 A 10k B4 88 T A Bk i A1 )
iR o L RGBT UESE T 2 AL E AR A B IS N PCR B8
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[0166]
EERHER | E%ERK SEQ s e T B A BRI B B
SEQ ID NO: ID NO: FH) SEQ ID NO:

8 9 pGBTOPGLA-7 1
10 11 pGBTOPGLA-9 2
12 13 pGBTOPGLA-4 3
14 15 pGBTOPGLA-10 4
16 17 pGBTOPGLA-5 5

[0167]

[o168] 4 #F WI2 /1 5| A pGBTOPGLA. pGBTOPGLA 4. pGBTOPGLA-5. pGBTOPGLA-7 .
pGBTOPGLA-9 B, pGBTOPGLA-10 # 44, # HE WO 98/46772 FIWO 99/32617 FTiR, Bk AT # AL FIpE
Ja AL FaEHe. JREE b, fEH Not T W42 I, 73 B T A B8R 4 1% DNA, 5 5 amdS i
FEVEAR DR 8 (idv 4 0 pGBAAS—1, #% M8 EP 635574 TRkt ) — & T Li L.,
PR AR AL B 5 AL niger 15 E RIME glah 5 BB [R5 P A DNA g5 f43k, LLER 3 W) WT2 H
B glaA FERI R B eAr. R IBPRHERTE, 75 SRS 7728 b AL T AT I8 88, JF
XTHEVE I LAAiAL . T iR A0 B9 S e 7R 2k b, et 528 T amdS ARid B RR . BT AR
glaA BEER R I (R GF085 DL, AR I B VR N LAS W Al o e B HA AR AP 45 DLEUR
pGBTOPGLA . pGBTOPGLA—4 . pGBTOPGLA-5. pGBTOPGLA-7 . pGBTOPGLA-9 BX pGBTOPGLA-10 [{j%%
7o Ak, B HY B DL DR (LAVIBL1C) DL, A REME, B 24N DL EAL 1
(20) .
[0169]  BhAb, WEHEMEFRICIE R R K B E ) T Hl BEAr R O fER —M g4k B, X T
) — M s TE 4
[o170]  SZjifsl] 3 7F L pe i -4 o rp AR P AR Ve R R 2 IR, PR 2 IR glaA Zebd)T 414
5, %S AN A T A e B JE B 145 T
[0171] A% b SO IR ()3 tH B K 58 WT2 I AL+~ DL A RIRR WT1 R WT2 ke dh A7 35 i 5K
55, Horh, 48 A 500ml w7 PEAREE L, T 34°CH 170rpm T35 R HE K b, #% M EP 635574, 7E
100m1 35 FRFE P RIAT IR SLR o 4 M5 RRMEZ I, HUFE ke Il i 4 8 Ve B 1, o 1
SCPTIR o ¥ THE VE KD S PERRAEAL D WTL 7E55 4 RIVIE k. Bl 5 E7R T WTL, WI2 FIER Xt
pGBTOPGLA. pGBTOPGLA-5. pGBTOPGLA-7 Fl pGBTOPGLA-10 {11 HH [ K Ak T (K bRtk 1
PEo
[0172] KT A ARSI (1) 380 B e R B I 0 v o mT AR i, AR B T H FEE W
A mKCPER IR BARZERI R 8 31 [RIFE, ARG T B w4l e Sk RIS H
PRI R AR JE B 7 8BS B 30 1.
[0173]  SLjifs] 4 R & AR B A 3l 1 ¥ 8 21 B 460 44 3 4K pGBDEL-PGLAA
[0174] k7R e LRI M 40 M b 1R IE AP, AR B JE 3 1 1] B BT ik 25 e R A
RN IR BT o AEASSETA) o, AR WIS 3 5 8k 7 011 = 0 M S 6 e B U A 1 1)
glaA LRI BB T SLHtf) 4.5 F1 6 fiid T iz BT H R EA R .
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[0175] 4% MR AN R BE R v h FH T30 BEVE K0 B JE 3 1) B e B A, 2 U 0 e B AL K
XA T (LK 6) o KK E, glad B3 B #2& pGBDEL-PGLAA £ glaA A3 1%
A1) CHO 3 ok 78 P e ZE PR 2 DR e B AT (R EE 4 B SEQ 1D NO =4 P& (M A & B 3)) +
PrE# ) K2 1000bp N 3R X 8. A8 A AR A0 38X 8 ( WLIE] 6) J2 glaA JE 8T 1K 5’
3 DI g laA Gahs 741 1 —3 4 o SEAh, B EARE A A nidulans XA amdS EFEFRIC,
KA TIEMERZ W T A5 1 1E 0] TR glad gl e I — 5. X R Ekok
FAKRIH T E EP 635574 1 WO 98/46772 Hh A Hiik

[0176]  SZjfiffl] 5 fF BUGEfE 40 i b F A & BHIK R &) 12 B glad JHA) T

[0177] 73 &5t NotT v 4k it 1 6k 2% 48 & pGBDEL-PGLAA [#) £& 1 DNA, F 2L I T %% fk
WT1(CBS 513.88) . 1%Z&ME DNA REFE G ALY glad JEREE, LA & amdS FA K B
JA B TR AREUAR glad ) F X4 (WK 7)o %R PRUERIFEAE QB G R 7R bk ieds
7, KR TE AT 440 o JE I PCR, £ %] glaA FE K EAR B, 6 2B KK B 7% L2 B 3 4
W BA AR B3 TR ORI 4 1, BLA glad B3 FREAA &I R K,
ALAF glaA JA B+ BIE R LA . IR R QB 7R3k b, B B R T amdS A
IR R H Southern 7347, BF 4 A BEVE ¥ 88 i3 30+ B IEFA SR, LA R ES)F (H
SEQ ID NO:4f7) MIEMAE R, AL AR N LU S . BRE dPGLAA #1E1E N glaA JB3))
THAKH B FER I RAERN RN glad HbS P AR EKR (WK 7).

[0178]  SCjfiff] 6  7F ELpfE AN, AL glad Zhith 40 4 B (1) A B Ve b 22 K, 1%
Hhih Jr 51 A T E AR S B I B e ) PR T

[0179] 1% H i) dPGLAA (WT1 [ IEff pGBDEL-PGLAA #:4k 1, 7E S fs] 5 tH 43 B i ) I
PEWTL H T AT #5258, Forb, {8/ 500m] Hy $5aRkcBE i, T 34°CHI 170rpm TREFRFEIK |,
I EP 635574, 7 100m1 35783 P RAT I S50 o e 45 ARV MR & U7 v 0 S i3] 3
FITiR o 75 W Fh A TR BOBURE DI & IS, 26 1A WTL ) pGBDEL-PGLAA #5 4k, b, Ak v by B S
PR BT WL S VEPE T & CEAR KRR )

[0180]  SEjfifsl] 7 fE FLER 1 AN I NERAM L Ab AR B R Bh AT glad FEA]
[0181]  ShTSCAR4A e FE IRIAE Mg =40 M rp i 3R K AT, WBE 5 A R BH JE 3l mT R4 HURH 2 1)
BTk S5 R () 2 A EA M % TUI N B P YR ES 2 IR R EASZ ), AR B A 3) T (SEQ
ID NO :4 WK, 5 glad Zibd e nl # e AR ) 8% 91 N BB 18 £ 40 i N7 E R
glaA LR (4D EINEVC R B ) 5510, SRl 7 F0 8 ik T AR K& P IR

[o182] &t &l 8 Fros BRI A4, 4L WTL (CBS 513.88) o %41 DNA Re¥45
BIEEEIA T glad galdJFHIAL, HIEMAL T AR H B3 (FEEFEPESRIC andS 5714 ) 45
HF B A glad ZEP (WA 8) o 12 HEFRHETAE, 78 W 7528 IR0+, X B v&
ILhgtifh . i PCR, £ X TE glaA ZEH BEANFIRE A, X AE K WY& N L2 Wi 73 M. il PCR
F Southern 73 HT, BRIMFBILE glad FEF AL FIFE A . FAE P2GLAA #5IE N KA A3 glad
SEDREE B AR R B FHE R IR A glad ZEFARR E K.

[o183]  Sjffs] 8  7E BB 40, Ak 7= l AL T Ak B JF 2 TR N IR glad Jo 3 145
T glaA 4ahd 41 4 At () S0 vk i 22 ik

[0184]  SEZjififs] 7 A 3B H A 2k HE FK) P2GLAA BE AR, FIBE AR WT1 4 FH T 30E4T BRI 5256, %52
IAE 100m] 55 7R EE A 32 B S 3 Brid sk AT . 4 A1 6 R R S , BURE SRl 2 s e by

22




CN 102286483 A w P 21/21
BEvE M. U TRARRE)G, B 0 WT BT IS BI85 R, B I WT1 P2GLAA 4L+
FTRE DA T P 18 00 o A Ay 00 1) T B D A TR B v P 2 B, A B ) A B R AL T AE
HW e p ik — D n AR SR A B RIAW B AR EE R R IE W 71
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[0001]
Fr % &
<110> FHEHVFRRTEBFRAT
<120> MTHEEEARFTREERNVEESHT
<130> 24111W0
<160> 17
<170> PatentIn version 3.1
<210> 1
<211> 2000
<212> DNA

<213> Aspergillus niger

<400> 1

ttttccaget gecagattcgg agtgcagacg agecgatgac cacattecta aaggtgggtg 60
cgcaccagcg gcttvatgc'gg tt‘ctcatgca_ tctggcectga catgctﬁ:tgcrtgattgcggt 120
tgacagtgta ccacgtgtgg tgcccgatgg agagagaact gaag:ctactc ;:attattaga 180
gttttggaaa tccctggaga acaatgtgtg ttgttcaaat aatagagggg cgggggataa 240
cgtagaggat gaacgcgaag ggtagaaggg gacacgaaaa aggaaggctg gtgctacggt 300
gtatgattag gacgatgatc tgggccecect gecgattgtga ttgtteccat ftgcgatgat 360
ttgcatctaa attactagag atacccctceca atggatgatg acaccaatcce atagecactac 420
tatacaagag tggttaaact acacgcctac tcectattga g}ggagctaa;g aaa.agtatgt 480
cagattaagc gcaaaagaag aaattttctt ceccgectegt tgatccaatt tatgattttt 540
tttttttttt ttttttagta cttaattatt ttttgattaa tttttttcgg ttectatccce 600
ccccectecta caaaatttge cgeccgcgaac atactctacg tactaactat. téatggtaac 660

ctggcaacgg caaataatgg cccgattggyg attggccaga tccaggtaag ctaccaagtt 720

agtaggagta tagtactttg taggaaggat cctttgtgtg tgttgtttct ggtacggtac 780

24
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2/12 3T

[0002]

[0003]

caaatcttga gtcatttttt tttctectet cttetettat cctctaataa ccactgtegg
ggtcccaaag aggaaggggt tggtcaaggg tgggaaaaga aaaaagacaa aaatgagaga
aaagagéaag gctagatacc taaccgtact gtcaggtcaa gacactgagt gaggggcagt
gttgatggca aaaaaagacg tgggcaagaa aaaaagattt tccctcacat gttttgeege
accagccatc ccactatcaa aaagcgatga tgtttgagat tgtcgggtgt-ccacatcttt
tagtgtgaat cgctagtaga atttgggata ttattgagca tcatc?:éétg atagcéagta
caagccccga gtaaatacca acattgetat gectgetgtge tgctatcetag tttgctacgt
tggtcgttga cctcacaggg atttccacca aaaagtggac ¢cgggcgggcyg ccactcggec
gtgccacagc agcctgagag cggacaaata acaacagcceg cctgecgegyg ggttcggttg

caaacatgac caacaggcca ggccatcatc aacccaccge tgegttgatg cccaggattt

cagtccaata atccacaatt taccaacgga tagagectagg tgaattagat agacaggagg

gccagagggda ggggaccgag atgaaaaatt ttcgatgaaa gagtggtcéa ggtﬂg_gggt“cg
tagttcggcg ctccgagggc gaggaaccaa ggaaaggcga ggaaaggaca ggctgatcgce
gctgcgttgc tgggetgcaa gegtgteeag ttgagtctgg aaaaggctcc gccgtgaaga
ttctgegttg gtcccgecacc tgegeggtgg gggcattacc cctecatgtce caatgatttc
aagtcaaagc caagggttga agcccgeccg cttagtcgcec ttctcgettyg agccctccat
ataagtattt cccctectcec coctcccaca aatttttect ttcecetttee tcc’ct‘cgtcc
gcttcagtac gtatatcttce cceccectete tettecttet cactcttctf: tcct:_tctttc
ttgattcatc ctctctctaa ctgacttctt tgctcagecac ctectacgegt tctggccgta

gtatctgagc aatttttcta cagacttttt ctatctaatt ccaaaaaaga acttcgagtt

cattcacaac cgtcatcatg 2000

<210> 2
<211> 2000

25
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[0004]

3/12 51
<212> DNA
<213> Aspergillus niger
<400> 2
cctcaagctg tggcccagec ttectcacce agecattite gagctggttg gactccccaa 60
gtactacgac agtttgatcg aagaggccaa ccgtcggcegyg téccccaagt cgaagaagga 120
gcttagcgat cccagcatct gtctcttcﬁg tggagatatt ttctgctcge aggéagtatg 180
ctgcatggag aacé.agctgg gcggatgcaa ccagcacgtt caaaagtagg tccattecca 240
cctctttggg gagtatctgg agaactctte taacaacgaa tagatgtgge aagaatatcg 300
gtttgttcat caacatccgc aagtgcactg tgctcectactt gcacaaccac aatggatcat 360
ggcactacgc accgtacctt gaccgacatg gegaggtcega ccegggtcectce cggecgcaace 420
gccagctgat cctcaaccag aagcgctacg accgacttct tcgggatgtg tggttgtegce 480
acagcatccc ggccaccatce agteggaage tggaggcgga catcaacaac ggcgggtggg 540
agacgatcta gacattggtc cctgggagtt attgtgttce gtgtttcagc ‘athtgttgtgt 600
atcctgattt ggcttgatga cccgtgeccaa aagetcatga tgactttgea tgcattttat 660
cgaactgttt gttcettgaaa ataatttaca tatatgtatc tacgatgcag agggcccttg 720
ttcttgttga tggeggttga tactatatag tactctatgce gttgtgcttg gcgagattea 780
ctgatgctgt cggtaatggt tgtttgacag tgtgaatctt gatctgaatc gtgatttatc 840
ctatcctgca cactgaacta ggtattgatc tacatgtaga cctcgattcg aaaccagatc 900
agccgtgtga ctcacatgga gcgggtgtct cgcaaggata actttagecc tggtactagce 960
ccecatacge actgtcatta gtgaggtget gagacaattt aagctttege ttcagecceata 1020
gcttataaac agtaagatta tgagaggggg aaaagcttca accaagacta t:ttcacceg 1080
tctttaggtt gttcataatg ggctacgget tcatggetct catgectcca tcgtataatc 1140
gtcccttgta gacagtagec agctacttac tagttageac agtggacaca agccagcgaa 1200
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tcggggtgaa gccaattage attggatatc cacgaagtat gatcgtcacc ctccatgact 1260
tcacacggtt gectgcategg ttcaccgggt tgaacctage cgggcaggat cggagcaagt 1320
cgctggatee ctcacggatc acagagctee agctccacga agaaaagcag gatgcgatcce 1380
ccgcacatcg gagaattgca taccgttgaa gcaatccaag caattggcag :g’tgtcatctc 1440
cattacgtac cgtgaccttc ataccctecg tatttatace tgccecctecece teceecccgett 1500
ctectgettt cttectetet ctttectetet tecatcaact caacttecat ctacttcactA 1560
acttcctgtec aagtcttcca tecgactttea tcacaagtca tectetecca tgtttgtatt 1620
ccctgtatag accgtactga cctecttecct agaaaccctce gtgcaatgta attccacctg 1680
cgtcggecccee tececececggggt ctegtetcaa tacttecatta cacacgatgg aagtcatgca 1740
atgcctttgg ctggactctc tcaatgatca ggtatctcag gtaaatcttg ggcgtggacc 1800
ggtgttcgtt cctatcegtt ggttgtgeag cattgctage at;tgctgcct gccatcg.gct_v 1860
ctgggttcgt tctgagatta tacggttaaa cttgatctgg ataataccag cgaaaggatce 1920
atgccttcce tegtttecce ccacttgatyg gaatggctaa caattcccag tcccacctac 1980
cacaccctta aagcaacatg 2000
<210> 3

<211> 2000

<212> DNA

<213> Aspergillus niger

<400> 3
ctcagtcaat caactgacgg aattcatgtt caacttcace cagaagagtc ggcgccagceg 60

gatcaaccag cggaaccgga cagagcgtet gagtgaccte ctggactgga aacgcatggg 120
ccttgagtat gtcaaggctc ggcagttgge actcegtega ggtatgtgta tttccaagee 180
actattgatt agattgctca cacgttcatg cagcctatee ttcgtctttc ggcacgcectg 240

atgatgttta cgacgtaatc ggtggcacgg agcagaagat atcgcgacca ttatccgtac 300
[0005]
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F

¢l

&=

5/12 5T

ccggatccce gecgagategt tctggtatga tgactecegg ggattttgcc tectttgecagg

aggtgaaaga aggcctgagt acggaggact atgtcgcatg gecgactgccg taagtccacce

accccaccee cttgggtgaa tgaatgacac aaggageget gatgctgata aactggctgt

ctagaactag cgaggaagag gagccagatg accagtattt
agaagaatac cgaccgtceg gecgtegeege tcgatcaget
gatcgactgg tgagatagcg cggtgcgaca gtctggaatt
aggtaccgtt cttggtggaa tgatcgtgtt cgcgtttact
gtgtgaaata ctgcttttgg tcacccacct gctattgtta
gaaaagatgg tagctgattt agcccatcga gectctgatcea
gttccatttt tttcatcttg cattgectegt ttcctecatt
ctttgcatat gtcatcactg ttgtagccag cgaattgtat
cagtaggtcc aggttgagat agtcgaatgc acgatgaata
accatcacga gcteccgtget cecegtecate gtatecagec
attcgtgctg ttgagagcga cgatgcacaa gcagctagge
gagccaagca gatccttect caagagtgtce tagacccgee
ggttgttgag actagcctgg ccaaccatat agagttgagt
tgcttcecgag cgggtctcga agegggggag aggatgagac
tactgctgga gaaccggaaa agaacgccag gagcacacca
atgaggcatc tgcttcegttt tegtgggggt cctggatgtg
acaatcgcgg atcctaactt agtagtgggg gtttagtcca
gcttcccatt tatgccacgt cttcecteecte cteteteget

ttcccatcett ctcactatct atcttcagtt atattgttte

[0006]

28

cccgctcacce ctgecgcacga

gtcggtcaat ggtgacagty

ctgaatagcc tgcatatEcg
tgctctcact aatcgcecege
tccaaagcaa gcttcattca
gcatggcatt tcactttgtt
cttgcattgt tttatcccectt
cttctgattg gattctaccg
ttgtatccct acagtaacat
cgccgacgcyg gtadccgata
tgatcatccg atccgaagea
agccaggacc gaagacatcce
cataataacc ttgtccgttg
aaggttcatg ét.gaggtggt
ctccggcgac aggatcteca
tttctcggtg agggaagacyg
gggtctcgcet tgacceccget
tgctttcctt tcecttcatce

cgaataactt acttcttctt

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620
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ccccaacaac ttecctegtta acegtecggt acgactcaca atgaggccgc gcacgcagga 1680
tcagactecg ggtetttteg ctatgggtte agatgggtca aggtatcgta caatagtata 1740
acagtcactg ctcgegecatg acaggtgtte ggctcgtget tctgttectt tecttetggt 1800
ttggacagga gcgeggtegt tectgagatta tactgtcaaa acttgatcta gataatacta 1860
gcgaaaggac atgcgtggca ctgattgtec cctactattt gacctacaga aga‘g-_gagagg .~1920
gatctcgeat ccectetetgt tgectgacagt ttccagacct ttgcaattac cctegacctg 1980
agtgtatttg tgccaaaatg 2000
<210> 4

<211> 2000

<212> DNA
<213> Aspergillus niger

<400> 4
ttccaacaac tttaacccaa tcaacatgct acaaatccca attttgacca cacccaagac 60
acctaaacca cacccgaacc taccgttgcet ggcacaacag gcgtagatga aaggtggtat 120

ccccatgttt tttagegggt gggtecegga cgaaaaggaa agagtttgtc aggtttgccec 180
gcccegtega acaaacaaaa agatcaagaa ttaaaaataa aaattgaaaa aaaaggagga 240
aaggaagaag aaaatcgaaa gacagaaaga ggaggaccaa ggtggaaaat gaaactagtc 300
acattcgagc agaaacagtg ggtccecggcet ggaacaatte ctgtttgggt'gatgtaggtc 360
tcgtgtctte tttggctgea tacgaaaata tgatgeegge acctgaaaag tgtggaagaa 420
tatctggatc ggacagatac actggtcgeg tgtatatctce ttgtatctac tgatatagcg 480
tggctattca gaacatgaag agtggtgata attgaatcaa ttaccectta glcacgcacat 540

aagactacta cctgcgatct tcggacacta ggatgaggga taaaaaggag tacggtctga 600

ggtatataac ctctaggaac aagcatatgc tactgctgtg cccttgccta cgaaatgcag 660
[0007]
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catagccatg tagtgtactc cgtagaaaaa ctaagcttgg acaatagcga ctgatattta 720
accggagaga gtatgataga gaccaaccta tgggatactt catattaccg acgttgcecg 780
tgtttgcgat cgetcecttyg geegeccect tctgtctcte tetctegetce teteteogta 840
cctgagaact tccgceccgga gcaagaaaaa cggggaaatc gcggcatgtce agccgaaaga 800
c€gccgcacgce acctgatcag tcecggtgge gegtatgaag g_cccagaagae_cgf.-ggactcc 960
gtttggatgc tgcagataga taagtagtag cgtagatatt taagtaactg agtt:;ttgtg; 1020
gttgtcttca aacaatttct acacaggagg ccgatgcaaa tttacaattt cggtcttgca 1080
attgtcgttg tgcacgagta agtcaagtac acagtaggag gctgagaggc aagcgttttg 1140
ccatcggata tccgggacca-gatggaaaga aggggcggtt ccccatggat ggagcgegaa 1200
ggtgtggact ccaagaaaac gectttggtte ggtcaagacg gggaaatggg agaggaatgg 1260
atatcttacg aagccgaatt acggagaaag ggcccaaaca tgtaaattat ggcctgtagg 1320
tcaatcagca aagggccgag cggtgattgce gagtacaccg atcggtagac tacggaaggg 1380
atgaaaaaga caggaaaata gcgagagcta catgccgttt cagaggctat cgaaatgata 1440
ttccaaagtatcaccagtagccataaccactataataaaggacgaagatgagagtgcctt 1500
cgttctcttt gaccagaaat tcactcatag tatcaaaggg tatttcccaa taatgtcagce 1560
ggtcggagtt ggttactggc gecgatcggga gatatcgget cttegttgec tgggcecagea 1620
ttagcgccgg gtccaggttt tttttttgca aatttttttt tcttttecctg gectatgtttt 1680
ttttcgttec cectaacaat gggaaggacce tcectactec gtaccgggec aaccaatccg 1740
gccaatggaa actgggcegg gacgcccate geegecgetg ccactgcaaa ttcaggccag 1800
cgaaaaaccc aagagcgtcce tagcgtctee getegettet tececegettac aagagecctt 1860
cgctcgctat tttttettee ctececttece ttetetette ttttectttee atcccctttg 1920

aagtgtcctg tttgactggce actatcatcec atctectete tttettteet tagttttegt 1980
[0008]
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8/12 1T

tcatcacagc cgtcaaaatg 2000

<210> 5

<211l> 2000

<212> DNA

<213> Aspergillus niger

<400> 5

gaccgacctc ggaaatggat aggttaggaa aattgggggg gaagggccac acagaa}a_.a.ttA
agcaagaaat taggagaaga gtgaaagaat tttgcceegg aatectetec ctgatccagg
tataagtagc agacggatgt cttcttggga agatgggaag aaaaacgggc tggcaggtga
gcaagaggat aaaaattaca caatgggttc ¢cgaagggat tctcecttggtg gaaaggggtg
gtggccacga taacaagcaa caacactgca gggaaaaacc gcgagcaagc cagccactag
cggctgactg tgtgggatat gctttegtce ggttttccag aggccacggg atgatgtega
tgggagggat tgggttggct tgcgccgege cgecccacttt toctecectat ccagcttgeg
ccgcgecgac cecceccectga gatttgetece ttattceccecce gagagggatc aatttctctg
atgtatccaa aaagctatat aacccgtgea ccacccacgg agacaagcgce getgaggeat
tgggggaagt cgtttttttt ttttctacca tagcgccaga ggtgtgtgga ctaacattte
tgtgctattt gcgagctage tcagggagcet acggatcgtce gcgcgtt;cc ccggcgaaag
gcgctecgta cggageeggg ttgtcccaaa acggcagata cccaatacga tgagtcggtg
aggcatttcc cgagggagca gaccaggagce acagcaacag aacacaattg gggaagcttc
cctccttceca geccgacgegg cgcaaacctyg cttgcgtcectc agaagtggga attttcttge
tcagaaactc cggtgctggt ggagccgeat gcccgatteg geceggtttg attgegaceg
agaagctggc catcatatta gectgggectt ggetgetteoc cattggcttc cgggacaccg
ccaagtygggg gtgtaccact ctatcggace catttggatg cagggaccca ccegcacgte

tggttttttc ccttetttge ggtctcecegt tttgctgtga aaattttgea taccgtagcet

[0009]
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ggtctctatt gcttgtctet tgtettgtee tgtettttee ggtctgttgc tgggttaggt 1140
ggcccggtgt cagaagcgga agggagaagg ggacaattta tatgtaagga aagaatgaag 1200
ggagggacce gtagagacaa gacaagaatg tttttttcte tectttttgt gacgacacga 1260
gggaaaaaag gaattgaacg gaagggatcg gttcatacaa gtgtaaaatal cacacacgac 1320
tacggaataa tcccatc;aga tgcagcaatg ggttatctga aggggaég'gja gatg}:gt_:gag 1380
tgaatgagag agtaagccaa tgctccatcg cggaccagca cggtcaggtg aagaccctga 1440
aaccattggc tgtaccagta gtaactcccece tggttaccec catccegagt gatcccgaag 1500
ggtgtgtatg tgtgtatgtyg tacacagtat gtgtaaggaa gtgtggtaag tgtgtatgtg 1560
cggtggaatg cccactgctt tcccggggga aggaaaaagg atgatgagcc aaaaacgagg 1620
cgccaaacac ggtgtaaggg aaaaagaagg gaaaggataa actagggata acggatgata 1680
ccaaagacag acacaaacag gaaaaacagg aacaatacaa tacaaacaaa cggtgccaaa 1740
acaccaaaca aaaaagtagg tagggcetttt ttttctggtce ccaacaaagc gcactaacac 1800
ccgacggggg ggctgggtgg gaaaagggca aaaaaccgcyg aaaatttagc gggagagtat 1860
ttatgtcccg gggggcette tgttgtcact tttectecag ctttttecte cagaaaagtt 1920
ctcctteett ctttcectte ccaatcccat cattttctag agaaactect ctctcagaac 1980

caccacaaac catcacaatg . 2000

<210> 6
<211> 63
<212> DNA

<213> HREEE

<220>
<223> WIFKRME PCR B ER S BEER KN T4 DN KB EZ TR

<400> 6
atgcggccgce ctcgagttaa ttaaggccag geeggeegge gcgcctcage aatgtegttce 60
[0010]
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[0011]

cga

<210>
<211>
<212>

<213>

<220>
<223>

<400>

63

7
20
DNA

BRI

RIFRAE PR FIMLIER GBS R AT H = DA A BB R

7

agccattgac ttcttcccag 20

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

<220>
<223>

<400>

8
28
DNA

&R

Bt RAE pCR FIYLUER S BEGERR N 774 DNA KRBT

8

atctcgagag attcggagtg cagacgag - 28

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

<220>
<223>

<400>

9
30
DNA

&R

WitRIE PR SIY U AER SBEH AR N P74 DNA FENERES

9

atggcgcgcce cggttgtgaa tgaactcgaa 30

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

<220>
<223>

10
27
DNA

ERAE

WURIE pCR SIYUER BN R M F P24 DNA KR INBAL E
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[0012]

<400>

10

atctcgagct tcctcacceca gccattt

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

<220>
<223>

<400>

11

30

DNA
AR E

BATRAE pCR SIMLUER S MR R4 DNA B BRI R

11

atggcgcgec agggtgtggt aggtgggact

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

<220>
<223>

<400>

12
30
DNA

& R

Wit RE pCR SV AR A BEHR RN D=4 DA KB ESEB

12

atctcgagtc aactgacgga attcatgttc

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

<220>

<223>%

<400>

13
30
DNA

SRR

VFRAE PCR 31 UATER & BERE R R I P P 4E DNA K B AR BR

13

atggcgcgcc ggtcgagggt aattgcaaag

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

<220>
<223>

14

28

DNA

&Rk

RITRIE pCR SILUTER S BB R 774 DNA B BB R
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<400> 14

atctcgagtt ttgaccacac ccaagaca 28

<210> 15
<211l> 30
<212> DNA

<213> AMHEk

<220> -
<223> RIPRAE PCR SIMUER S WAL RN P4 DNa L ENER SR

<400> 15
atggcgcgece ttttgacggce tgtgatgaac 30

<210> 16
<211> 28
<212> DNA

<213> ARHEE

<220> .
<223> WiRME PR EIMUERSIER RN P4 DN FRWERT S

<400> 16
atctcgagac cgacctcgga aatggata 28

<210> 17
<211> 30
<212> DNA

<213> %Eﬁzﬁ]ﬁﬁi

<220>
<223>WIR{F PCR 1Y UIER S BERERN R F/4 DNA H BB TR .

<400> 17
atggcgcgece ttgtgatggt ttgtggtggt 30
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Notl

Not|

pGBTOPGLA
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pGBTOPGLA-2

Bglll E. coli 3} {&

3" giaA

Notl

K 2

Notl

E. coli # &

pGBTOPGLA-3

3'glaA

Bglll

K 3
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~—L ] - IAEEE

3’ glaA 3"glaA

BREIFRES

.\ —N
L | ] 1 v} 1 A Il ]
3 gisA 37 glaA Popaa amds RBEziF BEr 3' glaA 3" glaA
&
K 4
BRI
300

HiE % 4K
BiE T H5K

$ YO F ¥ O F TR OF

s s £

7S

Kl 5
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4/5 1T

Notl, g8

E. coli & &

deltaglaA§
pGBDEL-PGLAA Bgl i

Notl_|

Bolll

K] 6

JtglaAi TR B F B

1) 5 Xt | BshF | GlaA amaS>GlaA >

(2) essest 5 [X i3 " P glaA GlaA 3 X {...-

(3) wmmeet 5° X5 | 2HF | GlaA amoS>GlaA> 3 X J---

(4) eecasss 5 [X i) "Eiﬂ]% GlaA > 3 X F.-o
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J\

S — 31— glaA B & &

PglaA glaA
BERESH

——L | I 1 X i -

PglsA GlaA Pepaa amdS Bz ¥ glaA

Kl 8
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