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L. JAzh ¥ DNA 71, HORZ AT R[4 W1 SEQ 1D NO 24 Bz

2. DNA F P, JLA A S AR 225K 1 Bai 8 501 DNA 431, BL A 55 BTal 3 51§~ DNA
53 F AT AR HUAH & [ 4R A0 7 40, AT BT 3 4 1 7 40 RTAE BT IR S B F DNA 4 F a8l gk
N

3. T FAIHL, BLE BRI LR 2 BT IR 1K) DNA F 1A .

4. G0 AR FE SR 3 P IR ) fE A0 M, L, ik rg R gl i J2 J8 T Aspergillus,
Penicillium 8% Trichoderma (K405,

5. QAU ZESK 4 Prik ing 40 i, For, BTk Aspergillus & Aspergillus niger gk
Aspergillus oryzae,

6. — P rvk, H TAE e L0 Mo b Rk BL ], Bk Sk A s -

(a) FRALWIBCREE SR 2 BTk ¥ DNA A8t iA,

(b) FH Pk DNA o34 K546 18 1) 4B, DL

(c) AEPTIR A+ DNA a1l T Rk ik ZE Al .

T. MO TP AEAIE R s /L= 2 1K, ik a4 -

(a) $EHLUTBORI2E5K 2 FraR ] DNA FEE 44, H P40 35 Rl ik 22 KK i = 571)

(b) FHPTIR DNA #a AR L AL -G08 1 1E E 40,

(e) LA m Tk 2 KRR IR I R4 R Rl GdE i rs &, BLA

(£) MEEFED A Inl e BT ik 22 B

8. - BhIIE, F TAEAIE TG E P AR IRGARE ) -

() PEALANABUR) B 2 FTak (1) DNA A6y 5 44, 35 A A0 25 G i 0 R A 7 4 (1) A7 o i i
K BB ) S b A1)

(b) FHPTIAR DNA AR 22 54 A8 1 7E S 40 M,

(c) 768w TP IR FARE = 2 1B R R A0 S B 2 ik & & 17 &, LU

(d) MEEFED T I P ik vk A =4



CN 1942586 B w BB 1/20 5T

RATEEEMREPREERNERBIT

K i

[0001] AU HI¥F f DNA Fea), B AR 5, W A& 7y B R B R H 3l T, JF b S5 ik 28 e
Bl 1% DNA A5 0 BART B B 1 4 e, Ho b, JIR )8 20+ 5 9 b 22 TR K 2 1 20 ] $A
HARE . AR I M SRIRFEIM / oA 7= Z BRI 777

[0002] M 5

[0003]  (EELERTE E A0 A A FLAH 2 PR LB I IR T VA e ) R R Ik A, S
#i 5 22 JINFK) DNA &b 138 1] 11008 T A M) 8 2 F R A PR 0N o« Al IE o Fok s34/ 5 1K)
AR IE S INTE FAM. AR B AR R A S P & 18 31 B R 45 Dh e A 6 2L 1
W& e F A s 4 ok A 2 K.

[0004]  Xof e i EL TR i 1= 4 Mo 1] &, 3l 1 FE AL D1 N B E B AE £ g iy 21 1R 2R IA A
ST A gD i H A 2 IR A AR 7 S SRS DI RE I 8 B . LA RE BB FARE
b F AN R DhRE . R S B AR Rl R AE A T %0 Aspergil lus
nidulans (A. nidulans) gpdA FL A K 8 30 T-4F Aspergillus niger (A.niger) ‘HWAT ZhEE (J
Biotcchnol. 1991 Jan ;17 (1) :19-33. Intraccllular and cxtraccllular production of
proteins in Aspergillus under thecontrol ol expression signals ol the highly
expressed A.nidulans gpdA gene.Punt PJ, Zegers ND, Busscher M, Pouwels PII, van
den Hondel CA). H—PW T 2H T A niger Fl A.nidulans [ A. nigerbeta— A ¥l 1
W x1nD J3 28 ¥ (Transcriptional regulation of the xylanolytic enzyme system
of Aspergillus, van Peij, NNME, PhD—thesis Landbouwuniversiteit Wageningen,
theNetherlands, 1SBN90-5808-154-0), UL & Escherichia coli beta— 75 ¥ B /2 i I 5
7 A.niger. A.nidulans f Cladosporium fulvum 9 [f] 32 iX, W CurrGenet. 1989 Mar ;
15(3) :177-80 :Roberts 1IN, Oliver RP, Punt PJ, van den HondelCA.” Expression of
the Escherichia coli beta—glucuronidase gene in industrialand phytopathogenic
filamentous fungi” FTik.

[0005] A2, AT E L ok fEsh 7, s | NREERIR Rk, W
PRIE R 2 IR 7K, F 0 PRk R 1 22 08 i LR 2 5l F T 0 5 R IR | 2R, 5O
T2 U Fard N H A E . Bl S 3l 700 BL, 451 i bl DART 20 1 5 £
FAgi e EAT ] LA T] R S T IS S &85 5 10 T B AR R R e E R R
N Bk 2 P AN ] R AL, S T AP DO RE M R sl TR E m . AP s CRpE sk
Rl ¥ I8 (titration)) , PRIEAT H 2 AN WK 5 35, X 100 A5 22 1 BE R — Fi e o
KR T .

M3 =115 BA

[0006] ¥ 1 IR T pGBTOPGLA [ J5Uky 1 , L2 35 U A MU 40 g R IR 2 1Ak o

[0007] & 2 Hfiid 1 pGBTOPGLA-2 [¥] 5k I i, Hode HLA 22 v B A7 0 IR B R0 b Ve o 1l
FRIKHA
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[0008]  [&] 3 ik T pGBTOPGLA—3 Fi’)J5ihy [ 3% , HL o — P45 0 T M Uiy B e 28 Ak, Herpr
T SRR TEA AT 5 n| B E R AR E A R B B BT

[0009] & 4 ik T i@ R RVE EAHEATE SR ER .

[0010] & 5 :WT1.WT2 A1 Z F pGRTOPGLA SR SL AL+ I I BE Ve By Vs 1t . BRI 2 AR iEfL
G e, Forb, WTL ZE26 4 RIS PERE I8 100% .

[0011] & 6 #4i& T pGBDEL-PGGLAA FJBURL K3 , Ho B e A 48 ko

[oo12] K& 7 #iA T EBh T B HIRE

[0013] & 8 #ek il ik [FIYs B H 35 n = o

[0014] > HH E R

[0015] AU EHE A2 ik B o an ™ W) U A4 BT 4. -

[0016] (a) DNA 241, Hip {35 SEQ ID NO :1. SEQ ID NO :2. SEQ IDNO :3. SEQ ID NO :4.
SEQ ID NO :5 MR IRIT 41,

[0017]  (b)DNA J3»#1), Hegty (a) HJ DNA FRal 4848,

[0018]  (c)DNA J¥%1), H: 5 (a) ¥ DNA J¥ 514 /b 50 % [A] Y,

[0019]1  (d) (a) & (c) MWMTAT DNA JFHI AR 1A, LA K&

[0020] (&) (a) & (d) FJ DNA JRHPAEA- P74 (subsequence) .

[0021]  FEAJE BR3P, B35 DNA TV AAE <2418 3+ DNA T4 5 4mbd 7 51 ] $4
HUAHZE I, BEFEHIZ G5 7S AL 1) DNA J741) o ARTE“ T HEpEHUAHIE” ZEA SC P e O T
R G5, Horp J5 3)) DNA $%J8CE T AE X 4t e 210 5K Uil -6 0@ AL 8, 1819 /3 3 DNA P01 rete
SRS H) G 1 2 IR A

[0022]  RiL “gw s /7 4)” 72 AR S P e X o8 o6 e 2 0 F, g m i
mRNA, BEFH 1A Z KL IR T4 o SR 75 114 S8 5 e ATG AT 2R 250+ (G A& mRNAS’
A T OZASHE I T 46 ) FUEE SR Z0E T P4 (TR 1AL T mRNA3” v TT JBOSZ S AE 1 F ViF )
KB o ahd A v] A FEEA R T, FLEI4] DNA, cDNA, 25 il & i B IR 75 o
[0023]  BA H.fAdh, RiE “fE3) 17 EA SO P2 X o8 N IR DNA 341, Hofe 55 RNA S840 B 45
&, e R R G R ghE 2 IR gbs )7 40 I I U ST AE A 5, SR WG L 5% . RNA SR A
Wi BE 1 A kb (1 b b ) X 3BT 1 DNA 3 B AN /5 8 RNA R0 . ARG “ B 377 i B
i A AFR] T4 308 mRNA 2 S5 U T RIPER 57 BB X L ()5 35 PRI PRAR 46 2 1] )
AAEH B RIS o (BT ) PLUERH S RE 55 kT R NV I B R T4 .

[0024]  {E—FRIE R STt 77 X, AR B A 3 DNA J2 445 SEQ IDNO @1, SEQ ID NO :
2.SEQ TD NO :3.SEQ TD NO :4 8% SEQ TDNO :5 []/F 4.

[0025]  HR¥E 5 —FhOLIE RS 7 X, AR BH I3 3+ DNA J741) A2 B8 55 SEQTD NO :1.SEQ 1D
NO :2.SEQ 1D NO :3.SEQ 1D NO :4 B{ SEQ LDNO :5 4448 HATSRAREE 5 5 T35 PEFT DNA FB41).
[0026]  fftidkid it & 5 8 Bl - A] VR HAH % (K R 6 T ) g B F) B 1K) IR B SR A E B
BTFIE M. B, W &S 8 3 n] ER R AH I 5 2R 6 3 0 2R A5 1 HT IR S SR
EJR BT IREE . WRIE P n sg i 7 2, B M E lacZ EE K (reporter gene)
G 05 7 A 1 3R IR kW e B B F s (A2 K E D) (UL Luo (Genel63(1995) 127-131.) 1R
P& 5 — POk iy St 7 2 T AT A g 22 O B VA A g 5 e 0 ok I E N B s 1 (L
Microbiology. 1999Mar ;145 (Pt3) :729-34. Santerre Henriksen AL, Even S, Muller C,

4
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Punt PJ, van den Hondel CA,Nielsen J.Study).

[0027]  UbAh, ] DLIE LI & 5 30 F 360 B AR T 00 mRNA KPR B 8 A B TS
. mRNA ZK~FER] BL, 4030, 38 3 Northern Ze42 BN K& (J. Sambrook, L. IT. F'ritsch, and
T.Maniatus, 1989, Molecular Cloning, Al.aboratory Manual,2d edition, Cold Spring
Harbor, N. Y. ),

[0028] A BHALFE BEAC AL AR ™ R 1 A 1 R ORI )™ i i 2 1T L BRI S
GAE T BRI S P R AR AR VAl 2D BRI P AR AR LA R A e R
JE AT N SAEN TR 4 T RZ R IRE 2428 (LB ) B3 1 DNA &4, Bk 7y
T2 (i)SEQ ID NO :1. SEQID NO :2, SEQ ID NO :3, SEQ ID NO :4 B% SEQ ID NO :5 [#5 1
& 2000 PLAZ IR, ik, 55 100 & 1990 A7 %R, BB, 25 200 & 1980 S IZ IR,
HE— 2 AR L, 55 300 22 1970 7% 518, 3 — A SE LB L, 58 350 &= 1950 A7 1% 5 1%, B
ik e, 58 360 42 1900 A7 4% HER, (ii) +& () W F4) ok (iii) & (). (ii) B #hgE
(J. Sambrook, E.F.Fritsch, and T.Maniatis,1989, Molecular Cloning, A Laboratory
Manual, 2dedition,Cold Spri m g Harbor,N.Y.). SEQ ID NO:1.SEQ ID NO :2.SEQID NO :
3+ SEQ ID NO :1 8% SEQ ID NO :5 [EJF4)T] LA %2 /b 100 MZ TR, ik 2 /b 200 ML 1T
g, BEALIE AR /D 300 ML TTER, #F B HEARE A D 400 ML ITER, DL A S Lk, 22/ 500 4
AR -

[0029] SEQ ID NO:1.SEQ ID NO:2.SEQ ID NO:3.SEQ ID NO :4 5% SEQ ID NO :5 m{H: W
JP AN IAZ IR 2 n 4% F - U | R IR R AT, L% HECAS S 28 S (1 7 2R 5 e AR e 12k 5 AN
J& BRI BRI DNA JE 3T~ BART &, ISEERE AT il T34 AR HE Southern 2442 EC
5 H b B sPp 25 R B eDNA 2942, DL 8 140 B LA AR B R 2R AL o BB 2R R A AT LE A K
JFAVEAR 2, (BN G 40 16 A4S, i 2 /b 25 A, iR 420 35 MR . Shob,
I EREREF T 4 A8 1 PCR k418 DNA 5 8)) T~ 18 ik PCR se 2 JH Bl T-0%) T-AEASC A BT
R (W) 1. 3) o A EREH R LA A . DNAL RNA BJIREZ IR (PNA) 4t LIS A o
T, XPEREF AT AR d, FH THRIAE N B ZR R (451 401, FH @32P. @33P, @3H. @35S, A3 ok
EAZB ORI RIRIC ) . IR IREI B RS AR KW

[0030]  [RIUL, ATXF AN b3 T AR 4 45 9 25 R4 DNA X cDNA ST n LA ik, ik fe 5
RREF 24 AT I BESRhD 22 K IFT DNA o P 38 ik 2 B B Bl 208 TR I e e o Lk, B L2 o B R AR
B R IR A R R A B DNAL )k B SCZERYT DNA B0 B B4 DNA S5 42 91 [
SE BN RA A 2 e L E A IE R EAY R F. B %E S SEQ ID NO <1, SEQ ID NO :2. SEQ
D NO :3. SEQ TD NO :4 5% SEQ TD NO :5 m{H W ¥ 2) [F395 11 78 [ 5% DNA, n] 2 A4 i i -+
Southern Z¥AZ E[lic o

[0031]  FhAKEE BB S, A58 AZRITH S AHM T SEQ 1D NO :1. SEQ 1D NO :2,
SEQ 1D NO:3.SEQ ID NO:4 5E SEQ ID NO :5 7~ H [KAZ IRV 20 B AT IR B A Mk e H: T8 7 51
122 iE bR id M AZ R IR R HE AR R B B S 4 F T A%Al. L0 X S 2R IESRER I
R B GRZBRIREN 2225 o o B A% B n) A A, 490 4, A8 FH 9 Y SR B8 DL R 3%
B (glass side) F / BY DNA S EAVE R S FE IS AR . FEMS Yeast Res. 2003Dec ;
4(3) :259-69 (Daran—lL.apujade P, Daran JM, Kotter P, Petit T, Piper MD, Pronk

JT.” Comparative genotyping of the Saccharomyces cerevisiae laboratorystrains

5
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S288C and CEN. PK113-7D using oligonucleotide microarrays” 45 T DNASKIES) A%
TR I o Wb AN, PNABYE S 2% A8 B R I 4 R R 1 Nucleic Acids Res. 20030ct 1
31(19) :e119 (Brandt 0,Feldner J,Stephan A, Schroder M,Schnolzer M,Arlinghaus I,
Hoheisel JD,Jacob A. PNA microarrays for hybridisation of unlabelled DNA samples
H,

[0032]  ZE—FPARE s it 7 b, IR IRET 2 SEQ 1D NO :1.SEQ 1DNO :2.SEQ 1D NO :3.
SEQ ID NO :4 8¢ SEQ ID NO :5 [WZIRIT-F). 7E 7 —Mitik b sl 7 Aob, MRt 2 814
SEQ ID NO :1. SEQ IDNO :2, SEQ ID NO :3. SEQ ID NO :4 5k SEQ ID NO :5 % 20 %= 1980 {7
M, L, SEQ ID NO :1.SEQ ID NO :2.SEQ ID NO :3.SEQ ID NO :4 8¢ SEQ ID NO :
5 (58 500 2 1950 A% ER, 33— B S, SEQ 1D NO :1.SEQ ID NO :2.SEQ ID NO :3.
SEQ ID NO :4 B¢ SEQ ID NO :5 [{1%45 800 & 1920 A7 4% H1&, UL A ik, SEQ IDNO :1. SEQ
ID NO :2.SEQ ID NO :3.SEQ ID NO :4 8¢ SEQ IDNO :5 K% 900 4% 1900 fiiZ R T4, 5
— PR R S DNA B4 A7 BTG4

[0033]  XF TN 2/ 100 MZTF IR ASEET T & 5 AE AR 2 BT m )™ 8 1 4w
SN AZ B BRME Southern Z4AT ENHC AR, T 12 HE G EEBEA T PUALAT FIZLAT, 48 N k4 it Fh gk
AT 5 fiF SSPE, 0. 3% SDS, 200 1 g/m| £84% BY R4 (1) £ kg DNA, LK, X T HEFAICHTHIC™
VRPN 5 25 % MR s 6 - P S S P T 5, 35 %6 BRI s BT T s A AR e
FET > 50 % B .

[0034] X HCREN A2 /b 100 DL IR S ERET 1 5, B BT sE — IR, BRR 15 738, H
g 2 {% SSC, 0. 29 SDS, YLk 7R3 /b 45 FRICHEE (FRHEAK AL ) , HARIE /R 22 50 IR
AR A ), ALIETE 2/ 56 £ IR (TP &™), AR TE R /b 60 £ IR (P
PEVERE ), P HARETE /b 65 B (RS ) PAMCERAREETE 70 $RIRE (4R E TR
B 3T

[0035] X} K PE N KL 15 DREEFIRE KL 70 MZFH BRIV RLIRE T &, TV 44k E
N R FRGRAE S ZAS R 2448 JG Peis 7r EL AR #E Bolton andMcCarthy (1962, Proccedings of
the National Academy of Sciences USA48 :1390) &N B ERIF K5 BIKER
10 R SR T, 45 0. 9M NaCl.0.09M Tris HC1 pH7.6.6mM EDTA.O.5% NP—40. 1 %
Denhardt’ s ¥ « ImM £ERERE4N . LmM SR8 — &840, 1mM ATP F16F m10. 2mg fEEE RNA 7, %
Ha bR Southern Z%AZ FI L VUAE R AT o

[0036]  XTFKAE N R 16 DL HRE KL 70 MZH BRI R REN T &, AT 48R vt
BT 22 HE AFR 6 £% SSC D 0.1% SDS ¥e—1K, 15 4351, F 6 fi SSC BEWI K, BRI 15 434D,
PESRAEEL T M T (K 5 & 10 IR Nk,

[0037] ARYEYS  FMEEAISETT R, SEQ 1D NO :1. SEQ 1D NO :2. SEQLD NO :3. SEQ 1D
NO :4 8% SEQ ID NO :5 154 H T oalE 5 2 vl eV A& [ RAR ZE AL gmh 7 5 sl HE R 45
X WL SEQ ID NO :1. SEQID NO :2. SEQ ID NO:3.SEQ ID NO :4 @ SEQ ID NO :5 B{RT
B S L TR AR H UG, B Z PP R B IRE 545 e i £ (Aspergillusniger A
AR P o ST AT H e R e 32 ) 1) cDNA BRIE R4 SR 24 s — HRSR LR sl = 4 2
B sa e, b5 st A] DU A SO AT ab (R e Az S5, A H B SR PR AT 20Tk B e BT
T [RIEREA
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[0038] TEARBHM) BR3¢, [FPREERTE 5 RANEER 20 50 % FIE (A0 ) iEEH. 1L
HeHb, FIYRFEER 5 NARZER 2220 55 % [FIYR, EALEHE, 22/ 60%, EALEHL, 2= /b 65%, L
e, 2/ 70% , E— B EARGEM, £/ 75 %, ik, KLY 80 %, SEARLEM, KL 90%, iE—
P TARGE L, KEY 95% , DL A A L, K2y 97 % [R Y.

[0039]  [mJ LI G 0 e 4 L i 1) 2 ) 2 AR e PH T AR R 1 08 2+~ B, mI BAAT SEQ 1D
NO :1.SEQ LD NO :2.SEQ 1D NO :3.SEQ LD NO :4 B¢ SEQ 1D NO :5 8RR 3C & X HA 7o) 2
8 R BRI A EAR 2, )40, A% A SC TR 1) BLAST B3E B L s, % 5 A= B i5 5h 7] ¥
VB HIFH I R R AR L RN PP 91 9 5 ) 0 B E 50 7 I DA S50 o i 2858 H I 0 nT 4 1 T 8 0
A TE BT AT S BB A S B R [RIYE A BRI IR R . 08 HE L ) R YR A B
PRFE R G P 271) b3 0 P 270 A A BH B B AR IR B B 1

[0040]  ARYE Fj — R ALk IS it 7 X, A R BH IR S Bl DNA J¥41) 22 (28143 B 1% ) DNA J¥
), H- 5 SEQ ID NO :1.SEQ ID NO :2.SEQ ID NO :3.SEQ ID NO :45¢{SEQ ID NO :5%:/>50%
FYE (HHE]) o fLidHh, i% DNA £41) 5 SEQ ID NO :1.SEQ ID NO :2.SEQ ID NO :3.SEQ IDNO :
4 8 SEQ 1D NO :5 #2/b 55% [FlYR, SEALEH, 22/ 60%, SEALEHL, /0 65%, SR, &=
A 70%, B0 AR, 22 75 %, ikl , K2 80 %, FEALIE L, KZT 90 %, gt— B H AL
LEHl, K2y 95% , LA R s, K&y 97 % [F]U4

[0041]  FRAKRBIE WIS, MAKRITZ 8 R IE M CHEE M) R R % E T
BLAST ## ]3>k ifi 58« F T 8F 4T BLAST 79 #7 19 3Kk 14 22 A Ak ] i i National Center for
Biotechnology Information(http://www.nchbi.nlm. nig. gov/) 3R H]. BLAST & 1EES%
W T A X Afie T Be XS i) R FEEE . BLAST F2 74 H B {E, 24 (W) 4 11, BLOSUME2 43
B5ERE (W Henikoff & Henikoff,Proc. Natl. Acad. Sci. USA89 :10915(1989)) Ebxt (B) My
50, HHEE (B) 4 10, M = 5, N = —4, LA R 9 4B H8 I PALL X

[0042]  7E 5 —FPME ST X, HE) T2 SEQ ID NO :1.SEQ IDNO :2.SEQ ID NO :3.
SEQ ID NO :4 5 SEQ ID NO :5 WINEFEA, iZ 0 7 5TR B Ja sh Fid . 2 P ARk &
H KL 100 MHZFIR, BT, /0 K4 200 MZEFER, UL Sk, 5 /0 K25 300
MZHIR

[0043] &5 —FpPuak s 7y e, W41 & SEQ ID NO :1.SEQ IDNO :2.SEQ ID NO :3.
SEQ ID NO :4 B¢ SEQ ID NO :5 U &z v4) (BrT2RA 5° F1 / 58 3° Rum ) — Pk 2
MZHMR LI 41 ), BTk DNA Fea) )5 B A | sh s k.

[0044]  7& 55— ARk St 77 X, JH 37 )2 C B D (trimmed) 7 A, BE, oK
HEI PR LG AR / B AR MG AL B e o) b B XA 3 U AT 15 38 DL K T e 43 Mt 119 441)
T D Gene. 1991Augh ;115(2) :179-87 :the effect ofmultiple copies of the upstream
region on expression of the Aspergillus nigerglucoamylase—encoding gene. Verdoes
JC, Punt PJ, Stouthamer AH, van denHondel CA JTik.

[0045]  fEAR A Y —Phszi 77 =X, J33)F DNA &%) & SEQ 1D NO:1. SEQ ID NO :2.
SEQ ID NO :3.SEQ ID NO :4 8¢ SEQ ID NO :5 KJZZ{%,

[0046]  AHH “ARAR” B AR B T AR AR P HOE XA B NIRRT A BT,
Pk B IR F A SR A N B — B MZE R B B AR/ Bidd A, Hirp, A4k
JA NI AN SE A B oA 2 s s b iE PR . AREE “ B R )G 8+ 7 A RE R AR AR

7
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PR SR 7= A B AR AR, AT T AR S A SN 7 v, 9 dn 28 L5 78 | 5 15 78 A1 DNA B4
(shullling) FRAFHT. EE ST n/ ARG — B Z AR, FRALRAR ML KA AZ 1T IR
FIEAR B2/ BRAE AN .

[0047]  ARHE—PPDLIE R SEIE 77 20, 2R Bl 1A (B ) H g M R 31741 (SEQ D
NO : 1. SEQ ID NO :2,SEQ ID NO :3,SEQ ID NO :4 5k SEQ ID NO :5) HA 4 /b—b2eAB1fH 11
PIEARL R 50 1o SESSIRIRAT fOnT DA B2 [ sldi B SCR B RE BEAT iR 0 Y 9848 X
2R A B~ 2R K Y s F R B, AT, 450 20, FEAS P A PR T 5 e SRR Bl AR A
R 3RAE AT A B T 53R T EP 673 429 o W094 /04673 1, Xt Rt 5] ]
FEANALRI

[oo48]  JABHFARIAR] LULSEAIEE R R B o SEAr R AR AR, o5 4 AH [R) G (2 A4 ik K] 1)
FE A O P Fb ek 2 BB AR E 20 b TR A 2. S or JE TR AR Ab A 08 o 5 A8 R AR = AR 11, L g
FEMHFZ AN, PEE FRITERAR A B I () EARFEAR AR P A s miEk
AEH w4 TR, B DNA Y5 (1) SEQ TD NO :1. SEQ TID NO :2. SEQ ID NO :3. SEQ TDNO :
4 B¢ SEQ 1D NO:5, (i1) (i) BMEJFFIER (i) (1) (A1) MERMEAAS, LA (b) M\ DNA 53
BRSPS S I A SR

[oo40] A JA o)1 AT Ll B e A S A Sk R sh 7, Irid kAl T a0 B RS - 51
NARE 5 BRI 5 R 8 3177 91 5 S 22 BRIKIRZ IR Y 21 i X bk 2 18] 1R 32E

[0050]  AXSCERAL PR AIE BAS N A e SR R 75 B A0 45 U A B R 208 I o AR S AT
W% 8 P51 ] 25 2y M R+ N 22 308, K onll o2 Aspergillusniger 73 B JR4E DNA FRa1), #%F
HAATHE— BB 51 5347, B e PP 2 R e

(00511  BRAESATE ], AT A Al i x; DNA Jp 7 RBEAT I 0 5 1) A1 1% B IR e 21 &2 FH B
)3 DNA I ASCIN 52 1) o X1, A sk ¢ T3 12 B 201 77 VDU 22 A 40T DNA J741) BT LA
ARSI 58 WIATAT A Z IR 7 A0 Pl Re & — Lo . Bk B 3h 5 100 8 A% A 198 7 41 LR b 5
eI FE DNA 43 W SEBRZ IR T 41) 22 /0 K2 90 %6 AH TR, S s M, 42 /DK 4 95 % A R 2 42
/b R2 99. 9% AHIA . W AR I HE T, G ARSI 2 FNKI T3l DNA I3 5 V060 SEBR 2]
BEAT S ARG A HIN 5

[0052]  ACAIHHIAR A G158 %858 HY IS e bt 122 48 5 2 , I LT ey 8 1 SR R
[0053] Ak BHAUHE JA 31 K DhRE 25 R4, i I B AN 2l O br A 20 /B s e
H524r ., ARECIhRET Y 7B FE A niger DNA JRHIE I FIYEYI . A. niger DNA J&41H)
T 18] R A2 & B AR sl b 23 88t oK B BB AHARLERAR (] A= 4005 PR T DNA 41
[0054] AU HIIA B+ AT AR & s A= b 34 . AR B B T & A S0 T
(] 45— 25 5T RUFAE IR R AT« A ees oo RAT” KRR < 2 IO AZSRIR A 1T, sl R H Aok
PR R B N B 4 B A 1

[0055]  JA BT 4] B BERIE SRS, T % A BERI AR ZAS , ] 4l Candida., Hansenula,
Kluyveromyces. Pichia. Saccharomyces. Schizosaccharomyces o% Yarrowia ) B £, 55
e HL, M Saccharomycescarlsbergensis, Saccharomyces cerevisiae. Saccharomyces
diastaticus. Saccharomyces douglasii. Saccharomyces kluyveri. Saccharomyces

norbensis B¢ Saccharomyces oviformis M EHIETIE.

[0056]  fE 7 — P e i St 7 2P, 30 B0 7 50 A 22 FL B AR SRAS , 1 0 Acremonium,
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Aspergillus. Aureobasidium. Cryptococcus. Filibasidium. Fusarium. Humicola.
Magnaporthe., Mucor. Myceliophthora. Neocallimastix. Neurospora, Paecilomyces.
Penicillium. Piromyces. Schizophyllum. Talaromyces. Thermoascus. Thielavia.
Tolypocladium % Trichoderma 1 R, B O %k Hb, M Aspergillus aculeatus.
Aspergillusawamori. Aspergillusfoetidus. Aspergillus japonicus. A.nidulans.
A.niger. Aspergillus oryzae (A. oryzae). Humicola insolens. Humicolalanuginosa.
Mucor miehei. Myceliophthora thermophila. Neurosporacrassa. Penicillium
purpurogenum. Trichoderma harzianum. Trichodermakoningii. Trichoderma longibrach
jatum. Trichoderma reesei B Trichodermaviride B BEIRIRTE -

00571 A% —FEiE s iE 5 0, B/ M Fusarium bactridioides. Fusarium
cerecalis. Fusarium crookwellense. Fusarium culmorum. Fusariumgraminearum-
Fusarium graminum, Fusarium heterosporum, Fusariumnegundi. Fusarium oxysporum.
Fusarium reticulatum.Fusarium roseum.Fusarium sambucinum.Fusarium sarcochroum.
Fusarium sporotrichioides. Fusarium sulphureum. Fusarium torulosum. Fusarium
trichothecioides. Fusarium venenatum 3X15 .

[oo58]  NERAEE, Xf FIRP RN 5, A K WIALHE 56 36 BRI ATAS 78 32 AR A BL S e 4 K748
[ 4, B0, etk (anamorph) , TANE EATRAE AT A & FHFNTE . AW AR A 7
B 0 AR RN LA TE o 3K LR B TR AR AR 2 AR By AN R R B 2 A SRAT T, 9]
I, American Type Cul tureCollection (ATCC) \Deutlsche Sammlung von Mikroorganismen
undZellkulturen Gmbll(DSM). Centraalbureau Voor Schimmelcultures (CBS) FH
Agricultural Research Service Patent Culture Collection, NorthernRegional
Research Center (NRRL) o

[oos9]  JbAL, mI s ] b SCHE B RIERET, IWH BRI CFE BAR S (flan, 388 ek K
&) BN ) BE T PARIE AR NI B s FIra. BT E SRR 43 B i A=A 1K)
FEASE A 2 G o P85 W] DA X B U 2 TR 2H DNA SCJAEREA T RABUT 28 SR 3R AT 44
MR)r4). — B HEEHERI T b5 5 301 BAZ IR 40, ] BAR) A A UsE R N O L
FEAR B el e iz (1, W EiR Sambrook et al., 1989) .

[0060]  FEAR BT, JH3) 1 DNA JF Ak ml LU a2 8 a1, b & AR i — ek £
B BT B35 AR B 37 1 — 3 7r LLR G4 A 8 31— &8 o, Bl an, —
HAANTHIGISF (eader) FRFRIK B HE A 301 B A UG 50 808 AR I B —Fh ek
ZAMABN I8 o UL — e 2 P e A B 11— 8 4 . Hoe R s+ 7] RO A 7L
HI LB A T 4B Bos AL SRS PRI A8 2 741, 458 4 B R 2% A2 8 3l 1, HonT A
MAGR AR T4 2 4 M SR U [ 5 s S U Al B A sl i N 22 IR 2 R 3RS . B B sh 17
HA] DL Gt 22 BRIKAZ IR 7 H1) A UL R AR I B IR IR, FF BG4t i te D AT L2 RAR (K B4k
PRHT

[oo61] 1R —Fh 1L KISt 77 2, S5 A A 3 1 B8 2L FF 21 n) B e < Rl
RSN EG, LU s e AR A s iEtE (), W MoIMicrobiol. 1994May ;12 (3) :479-90.
Regulation of the xylanase—encoding xInAgene of Aspergillus tubigensis. de
Graaff LH, van den Broeck HC, van OoijenA], Visser J. i),

9



CN 1942586 B w BB 8/20 T

[0062] BT T 54K WA B ¥ — B EIAT A 3) 1 1 HE 8 3h+ i 725 A
A. oryzae TAKA V€ ¥ . Rhizomucor miechei N 2@ W8 H E M. A. niger B alpha 3¢
¥y . A niger BR 12 52 14 alpha V& ¥ . A. niger BX Aspergillus awamori 7 ¥ VE 1 B
(glah) « A.nigergpdA. A. niger 525 Bl AL BE goxCy Rhizomucor miehei ERE. A. oryzae
gk B I A oryzae T B8 N M S /. A. nidulans & i % i #1 Fusarium oxysporum
KR AN (W096/00787) R KR53 A 8 T, LA & NA2—tpi JHah - (SRBH T
(A. niger Y 1t alpha JE#) BEFN A. oryzae i [ TN BE S5 44 I 1) 238 ERL (RS 8 B 7 1R 2 224 )
Saccharomyces cerevisiac 4 B (ENO-1) . Saccharomyccscerevisiac 2 F, ¥ %
(GAL1) . Saccharomyces cerevisiae WEHiEEE / HyHEE -3 S RERERLZ NS (ADH2/GAP) A1
Saccharomyces cerevisiae3— g H JH BN 125 PRI 3RS 19 8 31~ LA A AT T 5 28 1) 8
R FI 2L A S Bl o Hoe n] T BEE T 401 5 3 1 W Romanoset al. , 1992, Yeast8 :
423-488 FTiR .

[0063]  TEAJBHH, JH3) T DNA JEAIET] L “HR B A ) T-7. “HRBEE SN T-7 fEAR SO
5B A B A BB TR, AT R ER S Yl T )R] R U IE , X g b
F1J1a) mRNA FIEE S LAY

[0064]  EREXASN T EHE AR FEE SR o) TEA KR FMekEMEsT5
ek 2 P e T A BT, B, B CEITR I T AR AR B 3T WAL . FRECE BT
WA 2 A B )7 A0 AT LRI HE SEZ BRI 2 IR e 5% o T, R IRA B T I — P ok 2 S
BT 7] UAREERZ R T 5 7E A A R A B BCE B 22 AR A R A3 5 % .

[0065]  FEAJKEH, JA B3 T9nhd B b2 BRIt 20/ BRI RS 3= 40 oA i m] BL
SEAMIEIR o A R B IR AR AAS | A2 B3 ER TEC T B Y A g BRAE D 0 T4 i 22 IR IR 4 i oKk Ui A2 41
PR IFT, BEAS T AR 7Y )5 B0~ & G 0 ) 471) BB e s 4l R AR o

[0066] A A B AR ZeAs B e Bh T AT HlAy SEQ ID NO :1. SEQID NO :2. SEQ 1D
NO :3. SEQ ID NO :4 8¢ SEQ ID NO :5 {/ash 71 a sl g i 2 /0 R4y 20 %, ik 2 /b oK
27 40%, B HEF /DKL 60%, AL F /R 80%, BOLE S /DKL 90% , AL R /DK
25 100% , FE— 3D AR 2 /0 K2 200 %, B ik 220 K2 300% , LA Stk — ik 220 K
27 400% .

[0067] Ak BHIGIE K —Ff DNA A9 14, Horp A & 2 /b —Fp b 30w LR JA 211 DNA 37471, LA
K 5 PR JA 3 DNA J7 40 ] R EHAR ZE B 47 51, M i gm0 ) 25 2 L B e
40 i H £E JH Bl F DNA S A s ) R R ik .

[0068]  Zmhdh )y H) dmbih 22 I, HEXT T H b L B 40 ke Ul mT DU R AR B U5

[0069] A “ Z K7 7FE A SO FEAACKAE b = 00 r 2 K B, DAL L B8 IR L SR R 4
Ho ARIE“AIEEZN EAR SO E SO IFAF R M A MR 2 IR, S0 B 15 504 T R AR
TV ANRRAR 2 IR, 8 i it 40 DNA $7 AR BB 41 B AT #VE S 8ER A NS B B IR
SRZ K. i, AR Z knT DU Ik R IR U7 v s AH AR, BITIR 5 1450 4, K SR 22 IR T A1)
BT ARABITFREGIZ b, ISR Z IR E, FME S 50NIE Hbr KA 2 Tk iz i
S B ) A, ARG 4N 2 R I8 EH L 40 Bl AR 1 2 IR R ) 9 DL, LA i m] LA A
— B A DI s 2 IR a5 )74 .

[0070]  ffidkhh, 20 3> 51 G d IR ZS BCH AR AR g AL PN B 1 b i R VR M B 3T
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BIRRYW KEE > THE (chaperone) JKEFE R iz 81 A HEEALIN 7~ B sk R 1~ %2
PREH —E 7 B B — 7 BRI IE TR A

(00711  fE—F ik ) St 77 X, 22 RS2 40 &b 73 Wa FE) o

[0072] A& —FP AU IE RSl 75 b, £ 02 B, B ) 5 o2 AT 4E = g, ) o, D)
SR BE M. B — A ZROPE M £T 4E ONE K M i K B — OBl EF I 1 2T 4T 3R ORI K i
(pectinolytic) B, 4N, RZEVEEG  ABE B8 H 58 S0 NE . FIL0ENE R FLpE E g R T
eIt SRR LA R TR SR At P D) 3 - SUPR IR TR ISl L A7) B 2 FUPE IR I8 « SRS 2 FU PR
8 D22 Tt A o7 AT S0 B ISR 7 A1 PR TR A0 1 B8 T o A1 A SRR /K At~ SO 1 12 i » 2R Ak ity o
VEAD KA WIS, 19 I, A TR I, RN, ) QiR e, B K AREEE, ) W dE N, IR, kit
J g, ) B AL, A B el S A I

[0073]  BWF, wbd /320 n] LLgm A4 i iy 25 3, 0 an, 73 PR B SR R 1 X7 TR 49 1
WHEIA T Appl Microbiol Biotechnol. 19980c¢t ;50 (4) :447-54 (" Analysis ol the role
of the gene bipA, encoding the major endoplasmicreticulum chaperone protein in
the secretion of homologous and heterologousproteins in hlack Aspergilli. Punt
PJ, van Gemeren IA,Drint—Kuijvenhoven J,Hessing JG,van Muijlwijk-Harteveld GM,
Beijersbergen A, Verrips CI, vanden Hondel CA) ", iXw]H] T 440, 2 =18 4 R /E
R VA TR, WA GRS Y 2, ) G o5 - AR B SRR L a1 A PR I AL
EX R

[0074]  gmfith =2 ids vl 2 AES K] IR AR 7= W 6 e S T, B iR AU = a0,
WU RS b3, (beta- WHBLHK ) PrAER A,

[0075] 5 H b2 R 4wt 721 a] AT SR AZ A V0 EAZ A s e SRR 3RAS

[0076]  El &, 24 /3 41 AT £ X S SCRNA R/ B0 RNAT (RNA 9 ) A4 3 A4 1) 3R 3k 0F AT
g 0. 4w 0% S X -RNA [ #5) T+ UL Appl Environ Microbiol. 2000Feb ;66 (2) :775-82.
(Characterization of a foldase, protein disulfide isomerase A, in the protein
sccretory pathway of Aspergillus niger. Ngiam C, Jeences DJ,PuntPJ1Van Den Hondel
CA, Archer DB) 8% (Zrenner R,Willmitzer L,Sonnewald U.Analysis of the expression
of potato uridinediphosphate—glucosepyrophosphorylase and its inhibition by
antisense RNA.Planta. (1993) ;190 (2) :247-52) » X[k KK 1A 58 4= 0% w] [ T, 9 4,
FH 37 6 433 1) AN AR B2 (AU 18 45 SRE (G B8 2R 0, 48 2, 38 0 o 58 IR G A = (el i
(beta— WHBLIZ ) PLAERBESRIHE bR ) WE" . TRRIFIETH T/ am AR
AEWI T4 Penicil Tium T BEH 2 2 Aspergi | Tus T IIFFZ :MacDonald KD et
al, :heterokaryon studies and the genetic controlof penicillin and chrysogenin
production in Penicillium chrysogenum. ] GenMicrobiol. (1963) 33 :375-83) . &%
WA T ORI TERS » AT SealE R e il AR 3 I

[0077] AU A E 5y — A S 77 X0 RO LB A ML 8k 4T 2 ACE EE ) (reprogramming)
HEMBUE « BRI RS I/ SO AN R ZE H IR AT R AE R 3 AR 7 MR b BSUE 1 Y
g, BT IR SOE R AL S (& B e ) ) AR .

[0078]  7EA KB T7 i, M dmbd FEA) 9 is £ BRI, BTk £ IKIE ] LR al & s e s £
WK, Forr, T — b 22 IRk -A 21 R 2 IR s B N— ARk C- Ko 1o mil-& i 22 Ik n] BLad

11
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R g — AP Z IR R A (BREL-—3841 ) milG B gnhs 5 —Fh 2 IR IR 741 (B —
Ay ) SRAEFT. HH ARG 2 IR E A S AN Ay, FaFE gt £ Ik gt v
BUAHEE, (A 1A T 6 28 HEXN (in frame) , 31 H.Eh & £ Bk i 40 T HIRE B 30+
FZE b T2 T . 228 2 IR LS MR DR AR Z K (o, —Rps 2 PpmT LA
A L AE L Y5 ) ARAS IR 4 B 2 IR A AL A

[0079]  [&/A3) T DNA JB41 22 4, DNA #a st ARt m] DU & —Fhal 2 il e 21, ‘el sefe S
B HT AR ST, Ya RS LA (Vg 40 P (R IE o 2R IE R 4 Bl B0 6E -
A7 Z KT B R AT AR 20 B, S AL FEAE AN PR T, $% 5% 8 S AU e R S A8 LA & o
Wh o — P 2 Al il e AT B AR SR ) 4 B SR RAR G o B, — Rl a2 A ) 40 mT
I8 7 271 2 i 7 MR ) — Pl el 22 P il e 20 B 4, T 4 w20 4040 40 B iR ik .
[0080]  “DNA #4314 "FEA S 58 N N IR 7+, o2 SR sOBURE I, 22 A RIRAFAE
25 IR 23 B R, B BT, DME &8 DAEE RARAFLE R 77 56 S I B %R A .
29 DNA R ERIR 5 A dn i [ 41 DL R 3R 8L GRS 7 51 BT s 1) BT A 45 1 7 20, AR TE “DNA f4) 5
IR HARE “3RIEEE” 1H] o

[0081] AR “H T )7 IEASC R o O ALES S0 TR R b 7 271) 5K v 0 B2 B30 2 IR BT
B, K BEREAR KA BB T o SRS P2 7] L2 gl 22 Bk B AZ R 21 R AR I 841
PG R EHTAEEEART, 5157 (leader) HUALINEEVIGHLTF1) (1l Kozak,
1991, J.Biol. Chem. 266 :19867-19870 Frik ) « ZR MR TFAL 21 BT IA A1 A5 5 K20 . FiE
WA A AR I B 3T (G A H RIS AR 1 BEREaS if, DL R R R B+ ) Flig%
KT 20, BT RE I FE R4 E S UL AR K HB BT (B—#55 ) %
Wl Pe g n] Bl LR, BB I H F W B 5 NSRBI £, PhBh a7 71 5 gmhs
Z WK IAZ BR 7 51 i [X 35 TR T %2

[0082] AT LS & IE 4 A, BT, A gl 3= 40 iR B LA R P 41) . 4
1T P25 gt 22 IR gm bl e 20 1 37 Ko ] B e AHE o ATAT7EAE =40 | BA Zhae i
2T ET T AR

[0083]  H T-H7 22 L B 15 =40 B AR I 24 11 F 7] M A. oryzae TAKA JE#) B+ A. niger i
PEVERIME A.nidulans Z A K FFEREL / BES Y. A. nigeralpha— fHE A . trpC ZE K DL &
Fusarium oxysporum Z&JIk &8 a5 H B L R SRS

[0084]  HI 1 1% BE1F 4= 40 M (19 0 1k 2% 11+ n] M\ Saccharomyces cerevisiae f BE fi
Saccharomyces cerevisiae 4025 C(CYC1) FH Saccharomycescerevisiae H S —3— i
PR PG o S 2 R 3R AT . e ] T RS - Al I 260~ A0 ATIA Romanos et al, 1992
Frik

[0085]  F&iill A T] LA G@G o |5 7/ 40, B, A1 3= 40 I i PRk U B 221 mRNAS” HE
EX . 51277 H) 0] 5905 2 IRIGAZIRIT#) (K 57 Rumn] e EAEE . 7eik H s 3=
A E DB S| T F Ry T A& I

[ooge]  DLIEH] T 4 FBfa FAIMIA 5T 73813 B A. oryzae TAKA JEHIME. A nidulans
TR TN B S M AT A. nigerglaA AR,

[oog7]  HI T~ W ERfE 4l i &3k i 51 F T 42 M Saccharomyces cerevisiae Hii I g

(ENO-1)  Saccharomyces cerevisiae3— f# B H i1 #§ ¥ % . Saccharomyces cerevisiae

12
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alpha— [Xl - F0 Saccharomyces cerevisiac BEEREA M / B IHEE —3— Mls RE It &= B8 (ADH2/
GAP) JERIZRTF I

[0088]  F&iill I 1L W] LU B IR R 41, i 2 S AL IR IT- 1) 37 A u i) $ AR HUAH X 1) 7410
EL RN, ORI R s AR A E T A, BT R SR mRNA I SR IR Bk Ak . TEIE FY)
T 40 DhBE AR AT SR MR P4k 2 n] T A& H o

[ooso] Uik A T3 22 F b M M SR A AL P A1 AL oryzae TAKATEHIHE.A. niger
HPEVEM . A nidulans IR FER LL / BE-& 1. Fusariumoxysporum 25 % B 22 85 | BEAN
A.niger alpha— 78 BEHZE R SRS

[0090] ] H T-®:EHG E40 A B 4L 2 4) W Guo and Sherman, 1995, Molecular
Cellular Biology 15 :5983-5990 ik .

[0001]  Fi) 21 ib A] LA 5 AN 5 D 35, Ho g i b5 22 A 2025 oK o A 3% 1 & 25 1 P 271
Fraete a0 2 B gn b s i g At . IRIT ARG A AR 57 AR ] DL AL M b
A N IRE T IR X IR, H TR AR L G A 0 2 R A i DX s T DAL ] — 1 s A AT
1177 AAHIE . BUE, bl TE )R 57 0] LLE A X gl [ 1) 3k U YMIE 5 S IRt X 3. 4
i X I TARAN A5 o IR G A X 3 AR T » T B2 i B2 /MRS 5 TR Gm i X 3. 3, 2R
15 5 IR Gm A DX AT DLTa] i B R IR S TR A DX, LA s 2 IR 43 W o {H2, ReTR 9%
FIR N 2 IKIE NI FH 1R =40 B 6 3 WA IR AR I AT 5 5 TR g X bR mT A A 81
[0092] S T-H 22 B Wi fE L4 MU =, A E T IR 05 X & M AL oryzacTAKA I Fy
B A niger PIEVEREEF . A, Cicuum fE IR . A niger BIHEVETEF . A. niger P UIARZEVERS .
Rhizomucor miehei KA IR TR HNF. lumicolainsolens £ 4E &=l [lumicola lanuginosa
T it 2k R SRAR IR A5 5 JIR G ) [X

[0093] W] F] T MREfE =40 M K115 = Bk & M Saccharomyces cerevisiae alpha |X|l+F0
Saccharomyces cerevisiae FALEEIIEE R HAFHT . HE A HE S IKX UL ETIA Romanos
et al., 1992 iFik.,

[0094] ¥ i) 5= 1) 3 W LLSRS A K 4 5 X Joi, He 2 6 57 T 22 IR 22l B2 oK i 1) 2 R BR 7 471) 0 19
BB 22 IRA AR 0 B IR BT 22 Ik (BT, FREeg O R, B3 i (zymogen) ) o T 22 IR %
HIEYE, ALIE I AT 2K B R B B A DI E T BUK, B I A R R TE MR 2 K. A
Ak gm 5 X 33 7] M Bacillussubtilis B85 A &S (aprE) « Bacillus subtilis B A B
(nprT) . Saccharomyces cerevisiae alpha [KT-. Rhizomucor miehei N & W8 ANE.
Myceliophthora thermophila % (W095,/33836) FU A. niger WHIARZEMEN (endol) HIE
RIZR1S .

[0005] Y "5 KR AR PSS BB AT A1 T 22 R 2l 25 R v I, 017 R P33 A7 T 22 ik 2 5 oK o 46
0, 5 5 IR XIS, T F DR X e 2k A i 0 ] o

[0096] ¥ L S VT4 fi = 40 A KA OC 22 IR IR a8 13 AT YA 8 () 1 4287 21t nT Re R AT 75
T A RG], T ECRERRIZR IR VA T A T ORI (RS A AR )
BT H B RS . R4 R e MRS R AAHE lac F1 tep ¥R T RS, WERET,
ADII2 ZR4eEL GALL REn] LG H . A2 B, TAKA alpha— JERMEF/E )T+ A niger HiHE
VR BRI B A oryzae BIMHIE R BT 3 A tubingensis WU ANZRBERE (xTnA) i3
T A niger BB THICIRNE (hiaD) 3z 1-. Trichoderma reesei 4[4 ¥ /K ffilE )2 51 F0
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A.nidulans BEFIES RS (435128 alcA Tl aldA) B3 (41 US5, 503, 991 ik ) A TI4E
RS REF A ES TR AR EY ISR, FEEZAS T, ENERE A
WFPRAE TR B IE Al (A8 2R AE AR I DL R A 1S ) BL A e it 2R A (AR & 8 A7 AE
TGO RG34 ) o FERXESR U, g hd 2 IRAZ IR 7 71K S ] R 32 10 P4 Al R E AR 2
[0007] BT BEAE F IR creA £ G AL (WIBLETTE EP 673 429 TR, T Vi 4 i
il )5 4% pacC il areA (FHXT pH FIETE ) .

[0098] AU BHIEW J AR IBFAM, Horp AL & A R B 8 37 g b 2 KK g b 17 2 4
KM ELALE T F ORI 2 g b A4 & 4 #T LL— g o, P A s — ph o 2
A7 9 1) PR AR A7 A 1 B 2H R IR A, TR A7 S T R B s T/ B £ IR dR )7
FULE AL S HE AN R A . 83, b P 2 F0 8 3l 1~ & nl s i, 90 an, s A PCR EAT 7
B E S GEH (SOE-PCR) SkiH4T, 40 Gene. 1989Apr15 ;77 (1) :51-9. Ho SN, Hunt HD, Horton
RM,Pullen JK,Pease LR” Sile—directed mulagenesis by overlapexlension using the
polymerase chain reaction” iR, BB T H Gateway ™ veff 524 (Invitrogen) JTJE vt
R AT . BN, AT DUE LS ge i Fr 2 86 & B 3 7 R0/ 8GR AL 7 51 11 DNA 44 22 A4 4 N 3]
HTRIER-GEBAR D, SRR IEGADTF) o 77§ R I AR KRR D, GRS 7 510 8 0CE T2
PR, G 1S 9hE Fr 2 5 AR B R Bl 7R FhEl 2 R T AR08 15 38 158 ) P 41 ] AR H A
SLI

[0099]  HEZH AR IANZARTT LRk (aan, Jokioimss ) , HomT 7 4 [ F2H DNA i
T2, FEn AR gas P2 2RIk o HUAYHE, X B R BRI T B0tk S8 Ak 9 | N IKITE d248
M Z TR M o AT DL 2 Mk i Bl P & B R

[o100]  #fAkm] LA B EE M3k, BE, AE 0 QL (RSN i BEAR A 7, H S 0 AR T4 (44
=i IR T o aVANE YA SR N AT SN B S S SR N ) NI D7 (S S N e = T T = Az ST
FReAT AR H e F 4 e B EEHIFERIIR A (origin) o R H TRERHME F40 g
PR S5 ) DR A PR ) - 2 TR S I D 0. ARSI, ARS4. ARS1 Fll CENS3 f{J2H 4 LA A ARS4 Fil CEN6
HIZH 5o 52 I i sl nT LA — Pl B A SR I i e, A 45 LR 7 = 40 O o 1) B B T L S A s
( W, 430 Ehrlich, 1978, Proceedings of the National Academyof Sciences USA 75 ;
1433) o (EH 2ILH T B ERFF TR IR IH 7 2 B S AVMAL SR A se R4k . AMAL &
M A.nidulans 432[ 6. Okb [FIZEEIZH DNA J B, Higg A TR #F T Aspergillus # ( JL, #
I Aleksenko andClulterbuck (1997), Fungal Genet.Biol. 21 :373-397) .

01011 BF, AR LR W R4k 299 | ANT8 4 M, e s &SRR A, bl & H gl
AP EA— R E . ek, 7T DUE R SRh AR Bk, Bl — S T N BTE &
20 B J25 DR A Fr) 50 3 DNA PR P9 b Bl 22 il iR sl ok, BJ05 o

[0102]  AAKHIIEMAIRIE SR el MR EErEbsid, B ARVEXH AL 4 fhn LLE 2 1)
EFE. fm 0] gk 2 bR AR R AL Ak, Ho b — R B ik B bR Id . IR RS I — PP AL
Kl =R L X AR W) R KRN B B R W X B 4 i o B XS IR SR BRI RS R Y
o, RS 40 M-S S bR iC 2 ADE2, HIS3, LEU2. LYS2, MET3. TRP1 #I1 URA3. FH
A 22 TR 1E E A e B AR IC R FREA R T, andS ( ZBLIEHES ) « argB ( 55201 24 5% AL
A ) | bar (IR S WAL A0 )  hyeB (#1 5 R EHREE M ) « niaD (A B Ehid 5l ) |
pyrG (FLIG B -5 — BEER WM ) « sC (Bl th IR Er 5 )  trpC (AR H R +h / BE-5 W)
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VLA ELZE R o W4T X80 an, 65 s 3 45 2% B B G418 Lyl bmid e nI s 1] o AR T T
Aspergillus 2 HI A2 A. nidulans 8¢ A. oryzae B amdS F0 pyrG 2[R, LA Streplomyces
hygroscopicus ] bar 3E[Kl. amdS bRic L% 4 R TP635574 Bk W097,/0626 AT A 3 AR Kk
A o ARG EEARICIEEE 5 A nidulans gpdA J3)FRAG T A nidulans amdS 4w 57
7] (EP635574) » >R OB 2 E 1) amdS FEBHB WA (W097/06261) o

[0103]  CA4&-Ga0ErE E 4 oSk K40, 0 PR m] DK T /8 o)) T e 210 F / Bémhsd 22 IR i) b
071515 A NI R B X 1 ot o S e e i B 1 Y0 | S Y RS B o= R S e s e 01 0 M P A = =9
] LLE B 8ANAZ R e 4, FH T4 il ot IR 20 ) fa A M B PRI i 385 . BAMIKIA%
TR ST /R A S A 15 3 a4 B 3L R ZH 4 ik BRI E . IS INTERS AL S FEEE 11
AR, G TN A E A R E e ) S AE R H AR A R RIUR R, 49 4 100 3
1500 EFERS, ALIEH, 400 22 1500 S EEEX], FEALIEHY, 800 4= 1500 M EEX], LL A s ik
Hu, 4270 2kb, DI KRS E AP Rt . BEA ot n] BT 518 40 A 2R N 40 19 B AR A
il TG e 4 o B E Tl LR ARG IS B gm S AL IR P4 . AR AL 38 A, PLIETETS
s 40 2 AT SE AU EAT R AL . LR MEALDLIE R AT 2 N IRRR R AEAE R A
7 b BG4 0 P v ) A 3 ER A 5 H bR R LA [RS8 741

[0104]  fRILHE, sk T 5 H bR 2 KR [FIYE 1 455 Tk B e BE AR OE 1 228 R R, 1K &
WEE E AR B REfE B MG 40 Sk P RIS WAL Al . B 7K PR IR ZE A, R RE SR IR
AIEEAL, 78 2 e h 4l 2 Xk H: mRNA (5 40 S mRNA B9 270 0. 5% (w/w) BIEERL, B0, 7815
FA B, BOCE B e O E ) A S EmE AR 1% (w/w) IR, 8, 7E453 W
A ZE R = G GL R, Al i 22 2 /0 0. 1g/1 7K (4n BP357127B1 ik ) o T [ 25 4]
g T KEMNIE R S ERIANEWERE KRB Aspergil1i B¢ Trichoderma [RJUE A7 I« 7 B
VEA I B S A SR L H T — IR S o S BT A N KA R . B IR H
FRITIT & 5 S DI 1Y 5 P Rk P IR AT BE e B 18] (DRt th, A. niger RTHEVE# BEEER ) ,
A. oryzaeTAKA VEWEEIEA, A. nidulans gpdA JE[Al, SEQ ID NO :1.SEQ IDNO :2.SEQ ID NO :
3.SEQ ID NO :4 @ SEQ ID NO :5 HJZEE[XJSE, SEQ ID NO :1.SEQ ID NO :2.SEQ ID NO :3.SEQ
ID NO :4 8¢ SEQID NO :5 ] A. niger LA, 8K Trichoderma reesei #T4E B /KAREEIEA .
[0105] 55— 1Hl, o] 18 i dF R YR T 40 3 A 0 ng =40 B it S R 4

[o106] T LAA S — 5 DL ga i 2 IR RAZ IR )72 4 4 A\ 2178 = 4i b, DL hn 25 A
PR A X n] LB N IR TR SN kb, B DNA A B4 DU G U IR R A, B
PLIEHE, i DNA 727 45 A 31 i5y B A 158 8] s, DL ade b, 48 A 20 780 0 VoK Bk (R JAs BY SEQ - 1D
NO :1+ SEQ TDNO :2. SEQ TD NO :3. SEQ TD NO :4 8¢ SEQ TD NO :5 3 A pE., s, XA LA
T N IR VRS ST e R AR 0 R A S B R T8, AR AL, S IE RS G
S [P G EE DL LA SRR R 7 41 B A 415 DL 4 B AT gl 048 HH o, I 2 il 7 A00E B B iR
FAAFAE AR G0 A 40 i DABE R SEBRIE o AalE— 20 1 s 4 B 22 18 (1) DNA TP 20 (15 DL
A, 4 W098/46772 th FITIR IR HE L AL R AR W] DA H &

[0107]  F 4K IR oo 5 A o DUAS T AS e BH 1) B2 2H 3R IR 80 1 IR LA A A Bl RN
A UL, TR Sambrook et al., 1989) .

[0108] AU EHIEW A EEAH fim LA e, Hop 5 5 9RA0 2 IR g hD 73 0 AT 5 E HUAR E 1 4
KU A 501 FE5), Fri’kdl Mo AR M H A= 2 0K, A8 5908 2 BRI 98 0872 v B 4E
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HUATZE (R4 R B IR JE B IR A% 5 | NTE T 2 M, AR A2 2 AR DR 3 R B 2 A4 il 73 B AT AT
CPRTIR R 3 EE IR G ARSI AR . RIE T8 4EM” A5 b TR R R AR SRR, )
T 5 26 A< 40 B AS A [R]8 « S8 AR4H B AT S5 AR . 0 2 40 Bl R Bl AR IR R RS EAROE T
G it 22 IR 5k BR) B HE RV

[0109] AU PHIGW M2 rg =40 Mo, P A0 7% 2 T — A &k BH %) )3 2)) + DNA J7 51, fe A
JABN T-#B 5 gmb 2 TR gm bl P 4 n] SR E AR o I 28E T2 40 i mT DU R R A X 22 2> —Fif
ZIRIGEHA . Puikh, Bk P A e 20— M A sh+ M ARGS9 BRI
B fE F LML, A H B ORAr oA G 044 3 73 BN AT SCATIR (1 B 32 52 ) B gL (0 A 4 B f4
[o110]  ARYE 55— PP PLidk i St 77 =X, i =g M gl A T AR 7 R 8 W R BaR AR 4
i, (beta— WBEHE ) Pz i 2l M=,

[o111] g T4 Mo m] URE T T AR IR 7 i h AT B s A M . A S A8 T )« sl ™
A$5 phyla Ascomycota.Basidiomycota.Chytridiomycota F1 Zygomycota ( 41 Hawksworth
et al., Ainsworth and Bisby ' s Dictionary of TheFungi,8th edition, 1995,
CAR International, University Press, Cambridge, UK 1 52 X 1) LL B Oomycota ( 40
Hawksworth et al., 1995, supra, pagel71 FH+2RNK ) PLETH NG 22702490 728 Cai
A Hawksworth et al.,1995),

[0112]  ZE—FRPRIk (0 s Jy X0 b, BoEfs Ea e e Rrgi i, A P I “mEhE” A
= 12/ 5 (Endomycctales) HH 1= 2 (basidiosporogenous) BEREFIJE T Fungi
Imperlecti IERE (Blastomyceles) . [FAXTIERER R K n] BESH 2, BiA K I
HHIM =, BRI Biology and Activities of Yeast (Skinner, I'. A. , Passmore, S. M. ,
and Davenport,R. R. , eds, Soc. App. Bacteriol. Symposium Series No.9,1980) e X,
[0113] A& — B 50 Pt 2k w9 SE i 77 X, 8% BEfE EE 40 il &2 Candida., Hansenula,
Kluyveromyces. Pichia. Saccharomyces. Schizosaccharomyces B¢ Yarrowia 4l Jid.

[0114]  7r—FPi iRty 20 |1, B RRE =9 & Saccharomycescarlshergensis.
Saccharomyces cercevisiac., Saccharomyces diastaticus. Saccharomyces douglasiis

Saccharomyces kluyveri.Saccharomyces norbensis Bk Saccharomyces oviformis 44 .
L85 — P R R IE W SETE T 2R rh, RGN Kluyveromyces lactis ANfd. 57 —Ff
T B RS 7 X, BE RS T 40 Yarrowia lipolytica 4MfE.

[0115] 7B —Fp Lk sE /7 s Arh, e RN 21 2 w4, “ A2 mA”
§% Cumycota Fl Qomycota Y[ JHIFTA A 2 (AR llawksworth et al., 1995 A E X
1) o AL H B A NRAE il LT IR A 422 R e R e e %
BH AL AT TR 22 P BE o 8 7R AR KR 10 I B 22 AR A T 1, AU B MR o S AHR, B
B, )41 Saccharomyces cerevisiae {5 75 ALK T I 41 M SRR (A 2 keadBAT 1, B AR
AT DA IR o

(01161 & — Rtk i S 77 2P, 49 22 WA 1 3= 40 Mo B R R g 48, (B AN PR T -
Acremonium. Aspergillus. Fusarium, Humicola. Mucor. Myceliophthora. Neurospora.
Penicillium. Thielavia. Tolypocladium 8% Trichoderma.

[o117]  #E — Ab & 0 28 9 =€ 5 77 A\ P, A 22 B A A 2 Aspergillus awamori
Aspergillus foetidus. Aspergillus japonicus. A.nidulans. A. niger 5k Aoryzae HJ4H
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Moo 7B — Pl e R =25t 77 X, A 22 B 41 i /2 Fusariumbactridioides. Fusarium
cerealis. Fusarium crookwellense., Fusariumculmorum, Fusarium graminearum.
[Fusariumgram inum. [Fusariumheterosporum, [fusarium negundi. [Fusarium oxysporum.
Fusariumreticulatun. Fusarium roseum. Fusarium sambucinum. Fusariumsarcochroum.
Fusarium sporotrichioides. Fusarium sulphureum. Fusariumtorulosum. Fusarium
trichothecioides 8% Fusarium venenatum 40 M. ZEF —Fr et oo 5, 54
B g 4 i 42 Humicola insolens. Humicolalanuginosas Mucor miehei. Myceliophthora
thermophila. Neurosporacrassa~ Penicillium purpurogenum. Thiclavia terrestris.
Trichodermaharzianum. Trichoderma koningii. Trichoderma longibrachiatum.
Trichoderma reesei BY Trichoderma viride BJ4NHE.

[0118] R LAFIAS LY CLRN B+ A, 3 i 3R 77 V2 R A Lo 40 i, P ik 77 0 A B st T
PRI B S A AR S AL DL M A R B i AR . A3 9 A T35 4L Aspergillus 15 3= 40 M) 77 v
WA AR T EP238023and Yelton et al., 1984, Proceedings of the National Academy
of Sciences USA 81:1470-1474 . & i& K. H Agrobacterium tumefaciens #% {k
Aspergillus FIHEG 22 FLE 1R 40 BRI A vE# R T, %) 41 Nat Biotechnol. 1998Sep ;
16(9) :839-42. Erratumin :Nat Biotechnol1998Nov ;16(11) :1074. Agrobacterium
tumefaciens—medlated transformation of filamentous fungi, de Groot M]J, Bundock
P, Hoovkaas PJ, Beijersbergen AG. Unilever Rescarch Laboratory Vlaardingen, The
Netherlands 77, &3&E K 15548 Fusarium BFP ) 778 /iR 1 Malardier et al. , 1989,
Gene78 :147-156 Fll W096,/00787 #7, 1] UL H] Beckerand Guarente, In Abelson, J.N. and
Simon, M. 1., editors, Guide to YeastGenetics and Molecular Biology, Methods in
Enzymology, Volume 194, ppl182-187, Academic Press, Inc., New York. [to et al.,
1983, Journal ofBacteriology 153 :163 F Hinnen et al., 1978, Proceedings of the
NationalAcademy of Sciences USA 75 :1920 iR IV FE R AL EERE .

[0119]  AJAILH K Arfe R A rh R IE gL =0 1 77 % . TR ik s - 5%

[0120]  (a) $2f—Fh DNA A EE 04, Frad fa i A & A R W S 301 DNA P41 DA A Bk Jﬁﬁfﬂ
FF4),

[0121]1  (b) FIIPrak i) DNA R AR Z A A5 0 i -4 A, WA %

[0122]  (¢) ZEFTJE BT DNA JP 2 4] N R IEH D751 .

[0123] AR BIEW M—Fh 5k, F TAEGIE R B WG 3 T A4 9 b e 21 i 9 i 161 22 IR
Jirid gy )AL T AR B R B F I E T o I iR RE N AR

[0124]  (a) $2A—Fh DNA A 14, Frad A s A6 35 A I B S 307~ DNA P41 A R 4w Eak
AR WA T BT il BB PP 271

fo125]  (b) FHJITIR 1K) DNA R AR 25 Ak A 0 (K BB g R4 i, LA AL

[0126]  (c) BT wl T3RIEPTIR 2 IR G B 3 4 N R R ik O il I e 1 =,

[0127]  (d) ABEFRP T EIITIR £ k.

lo128] A BHIL W N —Ah 7k, Fl TAE & @& W16 3= A7 IRBARE 7= ), v id 77 v 4
5 -

[0120]  (a) $&AL—THl DNA A 1A, B e s A5 4 U IH Y5 25~ DNA P41 DA A i 132
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2 X RIBE T8

[0130]  (b) AHPTIRI DNA PR AR Z3 8640 G0l 00 B IR e R4, L&

[0131]1 (o) 7B TA /I IR 7= W) & 1& B 78 4 A0 T 85 72 P i 5 0& 1) L i 1
B

[0132]  (d) AXEZEMH Il ik 2 ik .

[0133]  FEAABHR L5, 4 gl b o F18 6 T AR O A i 5k A =2 ik
sl AR = (W8 e 5 b o B an, nlE I AE A G N I R 50 b T VT e T A48 LR IR RN /
2 IKAT LA 43 B8 iR 25 A0 T BEAT RIS 78 L S0 2 B TV e B e P 1) /) BASE 1l R A e T
(ELFEE L o RE R BRI S R B ) RIS TR e kA T8 & A E IR LA EHL
AL E R A T, A ARSI A R SR AT B . A IE R FRAE T DU R A
W4T, B e A I I A o B 7 R il & (B0, 7F American TypeCulture Collection ¥ H
SEH) o ISR 2 IRBAE - 0 43 21 RS g AR b, ] DL R A IR 3 B 22 R EA
). ISR 2 BRECAES = AN I3 T LA M 2R AR A7) oot HeadE AT [RTIRC

[0134] W] LLAAH AN AN VIR o2 FH T 2 IR 7 122 40800 22 JiK o 3k PR 77 72 m] LAALEE -
A5 355 e PR A S Il 0 VR T R B S A B9 2K

[0135] W] LA ACSER O 0 i) T v ke [ A3 31 ) 22 IR BAR )™ 90 4l i, m] DL AL eint
T, HALFEEA R T, B0 I U8 ZER L W 55 088 2R R BRUE » B i3 7 5 b B £ ik Bk
AR o

[0136]  nf LLAHAEL AN 2 Pt ek alife 2 Ik, AR MA AR -, ik (Fl, 8558
i SR IR K BT SR AR R T HERR ) KRR (B, A TSR LR ) L E R (B
L, TR UTUE ) « SDS-PAGE B ZEHY (WL, 5 4n Protein Purification, J. —C. Janson and
Lars Ryden, editors, VCH Publishers, New York, 1989) .

[0137] AU BHIE#P A DNA A4y gde R, HCFH T o504 B0 B 1 3= 40 M PN 0 190 9 i 22 JEK 1) 4 B
FIHZRIE o TR s AR m] DLE A F 22 P U S R 3R 08 il 75 1) e /N B IR 4L 4

[0138]  7E—Fpsiifi 7 X, AR AL S (@) EMFEY), (b) &K KIS 3+ DNA
S8, (e) PR (d) BYEAARAT flo KRR RAN R AR 5 | N0 ML )i, 12 i 14 1 ) (] U
ZHAE AR A B S R A B IR ZE RGBS R o (@) — (d) #EAE IR, AE
3ot (b)) —(d) 5 W IRFEEIREREHATE

[0139]  7E% — Ml 7y A, IR R IE & F (@) B4 75, (b) RKRHEEBIT
DNA J741, (c) 4b8F, (d) BURALIRR i, (o) Wi F UL () BYREZ RN, Hordr, B A7
N1 RE T () - () A TS IO (b) - (1) SNSRI EHARE . (E2, Il
BARIET] LS BN JoF, A an e BEME AR Id . BT SC VIR T S B sE B AR I o

[0140]  FEPHAPSLIE T A, X LTS I N SECT Hr A = oo A, Horp, Y2 A
Ry T Al A o PR b, 3BT () 4 i B T 2 e T A TR AR 5 [N TR 20 F P Y0 i ERL [ ik 5 74 » A
— s 7y 2, AR P YR SRR R AR, FE IR B R vR AL . AEIZ St T 2, ek i N R R
A, [FIR B2 g B e T W el R ISR IR TG DG b 55 25 A 4 M P 90 355 [RAH 0% i i 48 X B,
K FE e AEAE R S A B A L, SR IR DL BT SR KPR R A

(01411  EALFH)A] LIAL T WIREE R Y, BB IE A, 70 B ip Ak b, BRAE PR 2E B B3 T
S5HA—REE. nJLMEH RSP ). flhn, AR DNA Fr Bkt {6 A
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Al B FEA , 1 2R TR Bk DNA P BEAK358 4s I P 52 1 e 471

[0142]  MJERMARM & WIEIER B — AR 7o SR8 O B IR DNA 731 B
SHEE UUA RNA, FFAFAE T ) #4 mRNA 5370, 413 40 8 5 2 41 b5 P USR] ) 4 1 P 21 Ak
[F]—1EALHE . AP B 7 Al ] LLS A b — e 2 D a3 AR R AN/ BEE 47 g s 2 AR IR 1) DNA .
W&, AN E AN T 57 AR XK DNA. 44N B 1 a4 B P aRid— D2 A E 5k
FRAN / BXZ S IR ) — BB N, AZ B A ARBVTE R R S B2 )5, WA Ly ) )i 5k K] 7R
B DX A T[] — 1A , AT AR A — A A1 S A1) mRNA [R5 73 1K) A A A 4 D08
R AR BT AN fFEe N — DA R 735 — B TR R, L, S — AR T
AT AN TR 57 M, S HAWEE T 28— D051 37 A BT R AL s UM AR 28
AN R 5T N B TR AN B R BT RS A R BTSRRI BT AL R —
F, BB TR S DA 72 5 — AN BB A . B S BRI AR A R
GAEH, A By RS2 AR AT RR SN & 1 2SR

[0143]  H T-o&AR 45 € DNA J7 41 2208 AR SRS A 4G <R 245 78 1 DNA Fea il / s 245
TR A B DNA JEA, B an A B K JE 8, 258 #4552 DNA T3 H1) WA 87 e 1) L1k
it EP 0 357 127 i 2R DA e fd AR UEA R R ATE e o D0IEAE ) amdS 5 A by e 4
FricdH AL EP 635574 PTad KEEAT XL / 808 2 7 Fe 2 R S Rk 2% . 18 BP 635
574 JITIR K TE TR S WEIE 35 75 B AT (K B m) ik £ » 45 30 IR B PR 2 AN & e PR 1k, HomT
E— 2 B L A

[0144]  AEAEAL, 805 BHHZ B ARA 5, ik v IMEHEE 1R E. coli T RIRA W
FEHPIFEAR, U1 A rapid method for efficient gene replacement inthe filamentous
fungus A.nidulans (2000) Chaveroche,M—K. ,Ghico, J-M. andd’ Enfert C ;Nucleic acids
Research, vol 28, no22 Jrik. AT H T HEH 25, Hl Ul A niger. AICHHIIARIF
BRI A AL WA PR T A ST 23 JT iy 28 STt 7 =X T 5 1 Ay 3 286 5 i 7 XA A
TR A K T TN CATR I o AR 25 (] F i iy SR A B AR AT AR B IR [ N o s
b, FETRTIR B U I A, B AR SC R 2R R o 1) 22 46, AR IR IH 1) 22 e ROJE 2008 A2 A 9 Il
AN LRI 2 WA 2 R A WAL T AR ZR VG B N . B FRATE LT, &
KB FF A, A e X P A iR .

[0145] AT PTA L AR H A, 06538 L8R8 H R P BT o BT A TR 5 R 7
5, #SE I 9 AR B AR N AL IR LR H AR ELEE (EP 357 127, EP 673 429, EP
635 574.W097/06261.W098/46772, W094/04673.

lo146]  SEjiEfs

[0147] sEHfEHE

[0148]

[0149]  WTL :1% A. niger BIARKE AV N B A AU RIPR . R ORI T CBS WFITT , RIS
b CBS513. 88,

[0150]  WT2 :iZ A. niger BIREE L& S FBR DE BRI EE A (glad) BRRHGWTL BEAR. WT2
EIUMEP 0 635 574 il fd H “MARKER-GENE [REE” iAo fRixEH)H, I iz Hifh
IR T Ao AE CBS 513, 88 ZRAIZH A2k glad Ky 5wt DNA FFH 7 V5. AR AL T AN E bR
WFER Y glaA B A niger CBS513. 88 BAK, iZ% B Ak I 4 FE AN A (T 41 DNA JF41)
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[0151]
[0152]  $%ZHE W098/46772 Tk, AH I ATIHIE A8 a-D— MLIG #IHE 11 (Sigma) SKINE HIPE K
PRV T

[0153]  Zjffifsl] 1 gt DNA R gk, Hdb A & 5 gt e 4 ol e AR I 11 AS 2 B ¥ S 8)) 1
[0154]  ASZHEBIHTIR | X EAS K H S 81386 T IR A AR KA o st b A A R 4
72 BARE ) i@ R 2 gm b AL niger FIMEVERY BRI glaA FLIRl. THBEVE Ky B Ak FHAE A Be il &
A0 B A Bl 1 TR R E B -

[0155] 1.1 Xef#&75 TGN Gr A eS8 A 4 f& (DGBTOPGLA) [ 4

[0156]  F5 i Bl Ve ¥y B B B+ Fok [ A niger WHIBETEM BERASILR glad wfEUERIAE
A& pGBTOP—8 ( JLH IR T W099/32617 ) o T8 CLANIFE FI R HIL 5a I H AR SR AT v, 15
TR pGBTOPGLA ( WL 1) o AAE b, iR 1A 3 A0 5 i BRI R0 B 0 3 1 S 5 3 21 R 2%
T3 B AT E. coll BAHET 37 M 3”7 glaA EALTFA .

(01571 1.2 AT 22 sl s MCS [958 A 700 5 B Ve 1) Wil 28 A 4R K (pGBTOPGLA-2)
[0158]  {#7HH SEQ ID NO6 7)< Hi I B 1%

[0159] &5’ -

[0160]  AlgCggCCgCClCgAgTTAATTAAggCCAggCCggClggCgCgCCICAgGCAAT G g TCCgA—3’
[0161]  F1 SEQ ID NO7 7~ Hi[¥)

[0162] 5’ —AGCCATTGACTTCTTCCCAG-3’

[0163] DL 1ng pGBTOPGLA ZARAE NEAR, /=4 T &8 glaA b7 /74— 1 PCR B .
A Xhol F BglIT AyH ALY BL, ¥ H 51 AN F) Xhol F BglI1 yH4bid i# A& pGBTOPGLA H1, 15
RIZ% AR pGBTOPGLA-2 ( W1 2) o JH k541 434, UESE T AL MCS 1 glaA Zahs 341 — & 43 11 <
S| N PCR F BXHIF41) o

[0164] 1.3 WLﬂ?ﬁZIK i H’JF Bf) "W H G MR IKR AR (pGBTOPGLA-3) , FTik e A -5

[0165] XTIEIHE CBS513. 88 [#JFL (A1 ZH DNA HEAT I P M43 #r o AW 22 o IR S R% B ER 41
&8 CEAZTIM SEQ ID NO &), B EE CBS513. 88 ¥ 3R 2H DNA E A B H, W ik PCR 47 1
B 15 1 PR AL S EBIASR B B 3 T b #7524 SEQ ID NO : 1. SEQ ID NO:2,SEQ ID
NO :3. SEQ IDNO :4 8% SEQ 1D NO :5 [JFFIA & N2 2kb 3R R/ BFF1, 40 B R s
FH Ascl F1 Xhol X yE4b4# A B 200 F B e A9 ABIH Ascl 1 Xhol y§ AL 2%
& pGBTOPGLA-2 77, 15 31| %% & pGBTOPGLA—4. pGBTOPGLA-5. pGBTOPGLA—7 . pGBTOPGLA-9 BE
pGBTOPGLA-10, W~ R~ (#fhsg ) . LB 3, W] DL R A T Ul B A 30 FRP 2804 AT J
R . WA T, UFSE T 2 M E AR S 315 NE PCR A BT .

[0166]

=N 48 73 FEAZ TR SEQ Bk #f v AR ) S Bl
SEQ 1D NO ; ID NO : Y[ 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] ] i
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[o168] 4 7 WI2 & 3| A pGBTOPGLA. pGBTOPGLA—4. pGBTOPGLA-5+ pGBTOPGLA-7 .
pGBTOPGLA—-9 5X pGBTOPGLA—10 Z14, 1% HE W098,/46772 FI1W099,/32617 Frid , AT #:AL A1 B8 5
FIEb 1. JREE b, /R Notl Jib 2 J5, 73 B (B T A 3R 261 DNA, 5 &7 amdS &
FEHEAR GBI (B 42 0 pGBAAS—T, % i FP635574 Pk KA HE ) — AT H A1k
W RR AR ERD 5T 5 AL niger 15 LB AK glaA &K R [RI95 K 9 Bh DNA 254435k, AYE S M) WT2 H
BRI glad SLERIBE B WGEAL . FZIRPRAEMIFE, 76 S Wi g5 EXTIR4L T- 3T IE 4+, IF
XML AL IR R S e 7228 B, AR T amdS FRid (Y Bk X 7E
glaA FLPRIEE 3 R8s DB XHAE KB I L2 W Mo 26 HH B AR RLVE AL 5 DUER
pGBTOPGLA pGBTOPGLA—4 . pGBTOPGLA-5 pGBTOPGLA-7 . pGBTOPGLA—9 B pGBTOPGLA-10 [¥j#%
AT o e HE, 5 H B DL D S AT (LAL IBL LC) LA KL, ] Betth, A 2488 TRk 7
(24) .

[0169]  UbAL, KEREME bR i SRR A AR B S 378 Hi i B ARl C7E R — ik b, T
B — ) T8 T E 4 .

[0170]  sEHffl 3 (1 PR A 1 4n i A PR BT BRI 22 K, FTIR L K olad ZRA0 51 4R
0, e AL T A R B IR A S I

(01711 A3 M b SCPTIR Ik B B R & W2 54k 7 DL S BRI R WL FIT W12 e db AT 8 i 5
o, Hob, A% 500ml HFR4ARFR I, T 34°CH1 170rpm T-B5 5542 K L, 342 /8 EP635574, 7E 100m1
R R EE T R UTIZ S0 . 4 R0 5 ROREEZ S, HORE & i I s 767 B o8y B 14 4 B S Pk
PRI R S ARV S WT L ZE268 4 NiE M. B 5 s T WTL. WT2 FHE % pGBTOPGLA ,
pGBTOPGLA-5. pGBTOPGLA—7 Fl pGBTOPGLA—10 [#3% H [ K B 4540 F AR vEAL vE 1

[0172]  MASKE FH AR $B I8 1A AT A e A e A I 295 P T DAAS R 658, AR R IR T H /e B
4 fu b = 7K 2R B ARFE S 5SS [FIRE, AR THER L 1 7R TL R Al Ao s KR Ik B
PRAEEI PR JE B T8N E B T,

[0173]  sSCjffs] 4 MBS A e BH I 2 F 11 et &) F B 46 i 2 4R pGRDEL-PGLAA

[0174]  HERARYY B EL AR AR Al (3R 18 /KT, A WG 3h 7 0] B 30 BT ik 4 s =k 1A
IR A BT o TEARSSHE] T, AR R 37 B #e T H w35 40 M gm b 400l v 8 B g
glaA ZEF BB T SEHER 4.5 F1 6 iR TiZid 2P H I K E AP,

[0175] & LN 3R v v b T 760 B U2 40 I J5 30 90 B e 1A, e o5 B0 e [ AR o
KB TR (LK 6) o KAE I, glaA JA 87 B #E A& pCBDEL-PGLAA £ glaA 3817
FN CHA I8 T AR 70w SR IR 2 5 R B3R AT RIYR B 4040 SEQ 1D NO 4 P & A K B R 371
JIEHL) Ky 1000bp I 32 D38, M A A FH i 38 DX s ( DLKET 6) 2 glaA A3+ 5’
BV IR glaA 9RhE A I —58 4 o SEAh, B IR S A nidulans XA amdS ZEEEFRIC,
HAL TE M EE 2 0. T ARSI 1 1B glad gid /PN #6455 X LiRERI
HAR I T £E EP635574 F W098/46772 Y1 AT ik

[0176]  SCHfif] 5 76 B Be 1 E A e b A R TR e 2 1 2 B glad BB

[0177] 43 &5 H FH NotT V8 4k i 1) 6k 25 2 {4 pGBDEL-PGLAA 1) £ 4 DNA, ¥ H FH 144 1k
WT1(CBS513. 88) » 1%k DNA RE¥E &3 FE R 4111 glaA FER PE, HIL & A amdS FIA & B
BRI AR glah FZ)F R (WE 7)o FRRHERUTRAE S Wi I dt BIE$4%
A1, AR AT 4liAk . L PCR, &1 3T glaA Fh 8 8 Ab 3 E, 3 A K B 3 7% I LS W o o
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L BAT AR WA 305 Irsa 0 /N B9 261 T 88, LR glad i 30 5~ A 1 254 1 25 2%
AR glad JASN T RSN AR o R 907U A0 B9 S WEHE G 77k B, B 2558 T amdS b
WK PR, H] Southern 73 #T, # X RIRHUER 88 B T IERA SR, LA R A3 (H
SEQ TN NO :4 A5 ) MYIERAE i, MHRIL AR DAL S: . WAR dPGLAA $21E4EN glad 113
f%&ﬁ?ﬁ%f‘@d‘ﬁ?ﬁ% #Eﬁﬁiﬁ’ﬂb el glaA ﬁﬁ%fﬁﬂﬁ’]ﬂ%lﬂi ( )ulgl 7)

B 7 A b A K I H/Jﬁfﬁ%F‘ZjJT}Lﬁ%J_F

[0179] ¥4k i) dPGLAA (WT1 f¥J IE A pGBDEL-PGLAA 34k 1, 7ES2iife] 5 T /r BI A ) i
FRWTL A TREATRE RS2 50, Horb, A 500m] W $9AR#5H, T 34°CAL 170rpm T 5785 IK L,
T2 EP635574, /£ 100ml B g A iRl AT I 5000 . e 4 A Fnvd e 5 7 2 an < i) 3 op
Pk o 7EPA Bl R B R B BRI & B, 398 HE Y WTL Y pGBDEL-PGLAA B4k 7-H, 7 e b Bl %
PRI B X WTL A s PE TR (Bl Ron ) .

[0180]  =SZiffs] 7 76 BL B 15 L 4n AP NN F) L Ab AR BH I Al T3] T glad JEA
[0181] ey e ZERITEfa L 40 i b 3R 15 K7, W 5 AR B 8 807 n] S MR E 1
BT IR L LM ) 22 B4 95 U B IR 25 T IR R o AEAS St i) o, AR B G 307 (SEQ
1D NO :4 51, 5 glaA 95 /7 AU AT ERAE HUAHE ) B 5 1N B 5 b 1 3240 i W PR A7 7E 1
glaA ﬁl (Gl AT VE R ) 5510 . SEHER) 7 F1 8 IR T ARILFR P (A K2 P IR

[0182] 43 ESHHEl 8 Fros IR AL i 14, HH 44k WT1 (CBS513. 88) o 1% ZE 1k DNA é%/ﬁfﬂ
FLR A glaA S/ H)4L, LA AR BE B3 ¥ (7EEEEVESR I amdS 55710 ) 54
TR A glad FER (WK 8) o fu FARVEVLTE, 76 SBLIG T 738 Pk B4 7, X wv&
Llatifh . JHid PCR, £ X T 7E glan F&EEAL 34, XA K B 7% i Lz Wi 43 81 . @ik PCR A1l
Southern 73 #7, BRI B AE glad FEIA AL IFEA . BIRE P2GLAA B LN G ¥4 21 glaA 3%
s R A A B JE Bl T3 R 2D 8 A glad FERIPICR L

[0183]  =Cjffifs] 8 /T EC P fE 4 |1, A= AN T A R B ) FRIN IR glaA s P48 EH T
(] glad 2 F 4] 2 A 1) A0 ook I 22 IR

[0184] Sl 7+ 43 2y HA 9 IE 1Y) P2GLAA BB, FRRAE WT1 4% FH T BT R SE 50, 15K
IS4 100m] 1538 A f B S e 51 3 BT ik SR UEAT o« 4 1 6 RIS » TURE &t Sk 0 o 487 b e )
BEEVR VL. PUBK TR REEIG, 802 %) WTL BEAT I A5 B 00 45 2R, 126 HH 1 WT1P2GLAA #4461~ H %
PEGCR S S 0. VB A HRIE B0 TR VR R N vE MR B, AR B A 3 TRt T 7R
B4 ot — B N CAE R E B TR RIE R B AR R R A B TV
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1/9 ;T

EAIES

110> 77 g FH = R 7 BEAT PR 2w

120> A TAEREANM b KA R N E B8+
<130>24111W0

<160>17

<170>Patentln version 3.1

<210>1

<211>2000

<212>DNA
{213>Aspergillus niger

<400>1

ttttccaget gecagattcecgg agtgecagacg agecgatgac
cgcaccageg gettatgegg ttectcatgea tcectggectga
tgacagtgta ccacgtgtgg tgcccgatgg agagagaact
gttttggaaa tccctggaga acaatgtgtg ttgttcaaat
cgtagaggat gaacgcgaag ggtagaaggg gacacgaaaa
glalgallag gacgalgalc lgggecceceel gegallglga
ttgcatctaa attactagag atacccctca atggatgatg
tatacaagag tggttaaact acacgcctac tccctattga
cagattaagc gcaaaagaag aaattttctt cccgectegt
tttttttttt ttttttagta cttaattatt ttttgattaa
cceectecta caaaatttge cgecgegaac atactcectacg
ctggcaacgg caaataatgg cccgattggg attggecaga
agtaggagta tagtactttg taggaaggat cctttgtgtyg
caaatcttga gtcatttttt tttctcecctet cttectettat
ggtcccaaag aggaaggggt tggtcaaggg tgggaaaaga
aaagagaaag gctagatacc taaccgtact gtcaggtcaa
gttgatggca aaaaaagacg tgggcaagaa aaaaagattt
accageccate ccactatcaa aaagegatga tgtttgagat
tagtgtgaat cgctagtaga atttgggata ttattgagca

caagccccga gtaaatacca acattgctat gectgectgtge

23

cacattccta aaggtgggtg
catgectttge tgattgeggt
gaagctactc cattattaga
aatagagggg cgggggataa
aggaaggctg gtgctacggt
Llgltcecal Ligegalgal
acaccaatcc atagcactac
gggagctaag aaaagtatgt
tgatccaatt tatgattttt
tttttttcgg ttcctatccce
tactaactat tcatggtaac
tccaggtaag ctaccaagtt
tgttgtttct ggtacggtac
cctctaataa ccactgtcgg
aaaaagacaa aaatgagaga
gacactgagt gaggggecagt
tccectecacat gttttgecge
tgtegggtgt ccacatettt
tcatcccatg atagecgagta
tgctatctagt ttgctacgt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1110
1200
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tggtcgttga cctcacaggg atttccacca aaaagtggac cgggegggeg ccacteggee 1260
glgccacage ageclgagag cggacaaala acaacagecg ccelgeegegg gglicggllg 1320
caaacatgac caacaggcca ggccatcate aacccaccge tgegttgatg cccaggattt 1380
cagtccaata atccacaatt taccaacgga tagagctagg tgaattagat agacaggagg 1440
gccagaggga ggggaccgag atgaaaaatt ttcgatgaaa gagtggtcaa ggtggggteg 1500
tagttcggeg ctccgagggce gaggaaccaa ggaaaggega ggaaaggaca ggcetgatcge 1560
getgegttge tgggetgeaa gegtgtecag ttgagtcectgg aaaaggetce gecgtgaaga 1620
ttctgegttg gtcececgeace tgegeggtgg gggeattace cctecatgte caatgattte 1680
aagtcaaagc caagggttga agcccgeccg cttagtcecgee ttectegettg acccctecat 1740
ataagtattt cccctcctee cccteccaca aatttttcecet ttcecetttee tcecectegtece 1800
gcttcagtac gtatatcttc cccccetete tettecttet cactettete teettettte 1860
ttgattcate cletetetaa clgactietll tgelcecageace cletlacgegl telggecgtla 1920
gtatctgage aatttttcta cagacttttt ctatctaatt ccaaaaaaga acttcgagtt 1980
cattcacaac cgtcatcatg 2000
<210>2
<211>2000
<212>DNA
{213>Aspergillus niger
<400>2
cctcaagetg tggeccagee ttectcaccee agecatttte gagetggttg gactcecccaa 60
gtactacgac agtttgatcg aagaggccaa ccgtcggegg tgccccaagt cgaagaagga 120
gcttagegat cccageatet gtetettetg tggagatatt ttcetgetcecge aggecagtatg 180
ctgcatggag aacaagcetgg geggatgecaa ccagecacgtt caaaagtagg tccattcecca 240
cctectttggg gagtatctgg agaactcttc taacaacgaa tagatgtgge aagaatatcg 300
gtttgttcat caacatccgc aagtgcactg tgctctactt gcacaaccac aatggatcat 360
ggcactacgc accgtacctt gaccgacatg gecgaggtcecga cccgggtete cggegecaace 420
gceccagelgal cceclcecaaccag aagegelacg accgaclicl tegggalglg Lgglilglege 480
acagcatccc ggccaccatc agtcggaage tggaggcecgga catcaacaac ggegggtggg 540
agacgatcta gacattggte cctgggagtt attgtgttcee gtgtttcage attgttgtgt 600
atcctgattt ggecttgatga cccgtgecaa aagetcatga tgactttgea tgeattttat 660
cgaactgttt gttcttgaaa ataatttaca tatatgtatc tacgatgcag agggcccttg 720
ttcttgttga tggeggttga tactatatag tactctatge gttgtgettg gegagattca 780
ctgatgetgt cggtaatggt tgtttgacag tgtgaatctt gatctgaatc gtgatttatce 840
clatcelgea caclgaacla gglatlgale Lacalglaga cclegallcg aaaccagalce 900
agccgtgtga ctcacatgga gecgggtgtet cgcaaggata actttagceccce tggtactage 960
cceeatacge actgtecatta gtgaggtget gagacaattt aagetttcge ttcagecata 1020
gcttataaac agtaagatta tgagagggegg aaaagecttca accaagacta ttttcaccceg 1080
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tctttaggtt gttcataatg ggcectacgget tcatggetcet catgectcca tecgtataatce 1140
gleeetllgla gacaglagee agelacttlac tagllageac aglggacaca agecagegaa 1200
tcggggtgaa gecaattage attggatate cacgaagtat gatcgtcacce ctccatgact 1260
tcacacggtt getgeategg ttcaccgggt tgaacctage cgggeaggat cggageaagt 1320
cgcetggatee ctcacggatc acagagetcce agetccacga agaaaagcecag gatgegatce 1380
ccgcacatcg gagaattgca taccgttgaa gcaatccaag caattggcag gtgtcatctc 1440
cattacgtac cgtgaccttc ataccctccg tatttatacc tgecccctcecce tecccecgett 1500
ctecetgettt cttectetet ctttetetet tecatcaact caacttccat ctacttcact 1560
acttcctgtec aagtcttcca tecgactttca tcacaagtca tcctectccca tgtttgtatt 1620
ccctgtatag accgtactga cctcttccect agaaaccctcec gtgcaatgta attccacctg 1680
cgtcecggeecee teeceggggt ctegtetcaa tacttcatta cacacgatgg aagtcatgea 1740
algeetltilgg clggactele teaalgalceca gglatelcecag glaaatlellg ggeglggace 1800
ggtgttegtt cctatcegtt ggttgtgecag cattgetage attgetgect gecategget 1860
ctgggttegt tetgagatta tacggttaaa cttgatctgg ataataccag cgaaaggatce 1920
atgcettece tegttteceee ccacttgatg gaatggetaa caattcccag tcccacctac 1980
cacaccctta aagcaacatg 2000
<210>3
<211>2000
<212>DNA
{213>Aspergillus niger
<400>3
ctcagtcaat caactgacgg aattcatgtt caacttcacc cagaagagtc ggcecgecageg 60
gatcaaccag cggaaccgga cagagegtet gagtgaccte ctggactgga aacgecatggg 120
ccttgagtat gtcaaggctc ggcagttgge actccgtcecga ggtatgtgta tttccaagec 180
actattgatt agattgctca cacgttcatg cagcecctatee ttcegtettte ggcacgectg 240
atgatgttta cgacgtaatc ggtggcacgg agcagaagat atcgcegacca ttatccgtac 300
ccecggalecece gegagalegl telgglatlga Lgacleeegg ggaltlilgee Leliltlgeagg 360
aggtgaaaga aggcctgagt acggaggact atgtcgcatg gcgactgecg taagtccacc 420
acccecaccee cttgggtgaa tgaatgacac aaggageget gatgetgata aactggetgt 480
ctagaactag cgaggaagag gagccagatg accagtattt cccgetcace ctgegeacga 510
agaagaatac cgaccgtccg gcecgtcgecge tcecgatcaget gtcecggtcaat ggtgacagtt 600
gatcgactgg tgagatagcg cggtgcgaca gtctggaatt ctgaatagcecc tgcatattcg 660
aggtaccgtt cttggtggaa tgatcgtgtt cgegtttact tgetectcact aatcgeccge 720
glglgaaala clgetlitlgg Lcacccaccel gelatlglla Lceccaaagcaa gelicallca 780
gaaaagatgg tagctgattt agcccatcga gctctgatca gecatggecatt tcactttgtt 840
gtteccatttt tttecatettg cattgetegt ttcectceccatt cttgeattgt tttatccett 900
ctttgecatat gtcatcactg ttgtagccag cgaattgtat cttctgattg gattctacceg 960
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cagtaggtcc aggttgagat agtcgaatge acgatgaata ttgtatccct acagtaacat 1020
accalcacga geleeglgel ceceglecale glatcecagee cgecegacgeg glaacegala 1080
attcgtgctg ttgagagcga cgatgcacaa gcagctagge tgatcatccg atccgaageca 1140
gagccaageca gatcctteet caagagtgte tagacccegece agecaggace gaagacatcce 1200
gottgttgag actagectgg ccaaccatat agagttgagt cataataacc ttgtcegttg 1260
tgecttecegag cgggtectega agegggggag aggatgagac aaggttcatg atgaggtggt 1320
tactgetgga gaaccggaaa agaacgccag gagcacacca ctccecggegac aggatctcecca 1380
atgaggcatc tgecttegttt tecgtgggggt cectggatgtg ttteteggtg agggaagacg 1440
acaatcgegg atcctaactt agtagtggge gtttagtcca gggtctcecget tgacccceget 1500
gcttcececatt tatgecacgt cttetececte ctectetecget tgetttecett tecctteate 1560
ttcccatett ctcactatet atcttcagtt atattgttte cgaataactt acttcttett 1620
ccecaacaac Liceleglla accgleeggl acgaclecaca algaggecge geacgeagga 1680
tcagactccg ggtcttttcg ctatgggttc agatgggtca aggtatcgta caatagtata 1740
acagtcactg ctcgegeatg acaggtgtte ggetegtget tetgttectt tecttetggt 1800
ttggacagga gcgeggtegt tctgagatta tactgtcaaa acttgatcta gataatacta 1860
gcgaaaggac atgecgtggea ctgattgtee cetactattt gacctacaga agacgagagg 1920
gatctcgecat ccctetectgt tgetgacagt ttccagacct ttgcaattac cctcgacctg 1980
agtgtatttg tgccaaaatg 2000
<210>4
<211>2000
<212>DNA
{213>Aspergillus niger
<400>4
ttccaacaac tttaacccaa tcaacatgct acaaatccca attttgacca cacccaagac 60
acctaaacca cacccgaacc taccgttget ggcacaacag gegtagatga aaggtggtat 120
ccececatgttt tttagegggt gggteccecgga cgaaaaggaa agagtttgte aggtttgece 180
geeceeglega acaaacaaaa agalcaagaa lLlaaaaalaa aaallgaaaa aaaaggagga 240
aaggaagaag aaaatcgaaa gacagaaaga ggaggaccaa ggtggaaaat gaaactagtc 300
acattcgage agaaacagtg ggtccegget ggaacaatte ctgtttgggt aatgtaggte 360
tecgtgtette tttggetgea tacgaaaata tgatgecgge acctgaaaag tgtggaagaa 120
tatctggatc ggacagatac actggtcgecg tgtatatctc ttgtatctac tgatatagcg 480
tggectattca gaacatgaag agtggtgata attgaatcaa ttacccctta gcacgcacat 540
aagactacta cctgecgatct tcecggacacta ggatgaggga taaaaaggag tacggtctga 600
gglalalaac cleclaggaac aagealalge tactlgelglg ccecelilgecla cgaaalgeag 660
catagccatg tagtgtactc cgtagaaaaa ctaagcttgg acaatagcga ctgatattta 720
accggagaga gtatgataga gaccaaccta tgggatactt catattaccg acgttgcecceg 780
tgtttgegat cgeteeettg geegecceeet tetgtetete tetetegete tetectececgta 840
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cctgagaact tccgeccecgga gcaagaaaaa cggggaaate geggeatgtce ageccgaaaga 900
cgeegeacge acclgatecag tececegglgge geglalgaag geccagaaac cglggaclee 960
gtttggatge tgcagataga taagtagtag cgtagatatt taagtaactg agttttgtga 1020
gttgtetteca aacaatttet acacaggagg ccgatgecaaa tttacaattt cggtettgea 1080
attgtcgttg tgcacgagta agtcaagtac acagtaggag gcectgagagge aagegttttg 1140
ccatcggata tccgggacca gatggaaaga aggggeggtt ccccatggat ggagcecgegaa 1200
ggtgtggact ccaagaaaac gectttggttce ggtcaagacg gggaaatggg agaggaatgg 1260
atatcttacg aagccgaatt acggagaaag ggcccaaaca tgtaaattat ggectgtagg 1320
tcaatcagca aagggccgag cgrtgattge gagtacaccg atcggtagac tacggaaggg 1380
atgaaaaaga caggaaaata gcgagagcta catgecgttt cagaggectat cgaaatgata 1440
ttccaaagta tcaccagtag ccataaccac tataataaag gacgaagatg agagtgectt 1500
cglletetltlt gaccagaaal Lcaclcalag talcaaaggg talllcccaa taatglcage 1560
ggtcggagtt ggttactgge gegatcggga gatatcgget cttegttgee tgggecagea 1620
ttagegeegg gtecaggttt tttttttgea aatttttttt tettttecetg getatgtttt 1680
ttttegttee ccecctaacaat gggaaggacce tccctactcece gtaccgggece aaccaatcecceg 1710
gccaatggaa actgggeccgg gacgcecccatc geccgecgetg ccactgcaaa ttcaggecag 1800
cgaaaaaccc aagagcgtcc tagegtctce getecgettet tcecegettac aagageccett 1860
cgetegetat tttttettee cteecttece ttetetette ttttetttee atceeetttg 1920
aaglgleelg titgactlgge actatcalcee atetectete titettiteet tagttittegtl 1980
tcatcacage cgtcaaaatg 2000
<210>5
<211>2000
<212>DNA
{213>Aspergillus niger
<400>5
gaccgacctc ggaaatggat aggttaggaa aattgggggg gaagggecac acaaaaaatt 60
agcaagaaal laggagaaga glgaaagaal Lllgeccegg aalceclelee clgatecagg 120
tataagtagc agacggatgt cttcttggga agatgggaag aaaaacggge tggcaggtga 180
gcaagaggat aaaaattaca caatgggttc ccgaagggat tctecttggtg gaaaggggtg 240
gtggccacga taacaagcaa caacactgca gggaaaaacc gegagcaage cagecactag 300
cggctgactg tgtgggatat gectttcgtece ggttttccag aggccacggg atgatgtcga 360
tgggagggat tgggttgget tgcgecgege cgeccacttt tcectceccectat cagettgeg 420
ccgegeegac ccecececccectga gatttgetee ttattececceccee gagagggatce aatttcetetg 480
alglalccaa aaagceclatal aacccglgea ccaccececacgg agacaagege gelgaggeal 540
tgggggaagt cgtttttttt ttttctacca tagcgccaga ggtgtgtgga ctaacatttce 600
tgtgetattt gegagetage tcagggaget acggatecgte gegegtttee cecggegaaag 660
gecgetecgta cggageeggg ttgtecccaaa acggecagata cccaatacga tgagtceggtg 720
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aggcatttcec cgagggageca gaccaggage acagcaacag aacacaattg gggaagettce 780
celeettleea gecgacgegg cgeaaaccelyg cligegletle agaaglggga attttettige 840
tcagaaactc cggtgetggt ggagccgecat geccegatteg geceggtttg attgegacecg 900
agaagctgge catcatatta getgggeett ggetgettee cattggette cgggacaccg 960
ccaagtgggg gtgtaccact ctatcggace catttggatg cagggaccca cccecgecacgte 1020
tggtttttte ccttetttge ggtctececgt tttgetgtga aaattttgea taccgtaget 1080
ggtectetatt gettgtetet tgtettgtee tgtettttee ggtetgttge tgggttaggt 1140
ggceccggtegt cagaagegga agggagaagg ggacaattta tatgtaagga aagaatgaag 1200
ggagggacce gtagagacaa gacaagaatg tttttttcectc tcectttttgt gacgacacga 1260
gggaaaaaag gaattgaacg gaagggatcg gttcatacaa gtgtaaaata cacacacgac 1320
tacggaataa tcccatcaga tgcagcaatg ggttatctga aggggaagga gatgtgtgag 1380
lgaatgagag aglaagecaa tgcelcecatleg cggaccagea cggleaggly aagaceetga 1440
aaccattgge tgtaccagta gtaactcccce tggttaccce catcccgagt gatccecgaag 1500
ggtgtgtatg tgtgtatgtg tacacagtat gtgtaaggaa gtgtggtaag tgtgtatgtg 1560
cggtggaatg cccactgett tccecggggga aggaaaaagg atgatgagece aaaaacgagg 1620
cgccaaacac ggtgtaaggg aaaaagaagg gaaaggataa actagggata acggatgata 1680
ccaaagacag acacaaacag gaaaaacagg aacaatacaa tacaaacaaa cggtgccaaa 1740
acaccaaaca aaaaagtagg tagggetttt ttttctggte ccaacaaage gcactaacac 1800
cegacggege ggelggelge gaaaagggea agdaaaccegeg aaaalllage gggagaglal 1860
ttatgtcceg gggggeette tgttgtecact tttecteccag ctttttecte cagaaaagtt 1920
cteettectt ctttecette ccaatcecat cattttectag agaaactcct ctetcagaac 1980
caccacaaac catcacaatg 2000
<210>6
<211>63
<212>DNA
213> & b ik
<400>6
atgcggccge ctcgagttaa ttaaggccag gceccecggeegge gegectcage aatgtcegtte 60
cga 63
<210>7
<211>20
<212>DNA
<213 & Uk A
<400>7
agccattgac ttcttcccag 20



CN 1942586 B F O3 3% 7/9

<210>8

<211>28
<212>DNA
213> A pliAa AR

<400>8
atctcgagag attcggagtg cagacgag 28

<210>9

<211>30
<212>DNA
<213> G AR

<100>9
atggcgegee cggttgtgaa tgaactcgaa 30

<210>10

<211>27
<212>DNA
213> B AR

<400>10
atctcgaget tcetcaccca gecattt 27

<210>11
<211>30
<212>DNA
213> & Al g A

<400>11
atggegegee agggtgteggt aggtgggact 30

<210>12

<211>30
<212>DNA

213> Bk

<400>12

29
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atctcgagtc aactgacgga attcatgttce 30

<210>13

<211>30
<212>DNA
213> A kA iR

<400>13
atggecgegee ggtcecgagggt aattgcaaag 30

<210>14
<211>28
<212>DNA
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