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CN 101473032 B W F OE Kk P /13

Lo — M TAER Y HE R o & A Ve by sE M T A2 ) Rk AT & i
FREIR R 5, BTk W) 2 R G 2R, Bk I i AR ik FRZWAE pH 1-4 14k
KBS HILE » BTl A KOS A 5 R ke o Bl R 22 2> — PR M AR

2. BUORIEESR 1 (W53, Jorp T b B /KA VR ) pH Y L2 2-4.

3. BRI 182 I 732, Horp BTk R R TRk £ 44 3 I 1R 1tk SR il T8 P I 10 1
TR PEARSRER AN / s R B AR s e TR S

4. BCRVELSR 18R 2 77325, Jrh T B 1 e K7y T4 40 1 B o SR o

5. BURIER 4 1753, Horh Pk B MEve R BEIR B 25 8 16 s bk, SRR B85 S 1 A

6. BURIER 5 1751k, Sorb Bk ih 8 JB R MEVE M B /2 SEQ 1D NO :38 HH A FFI IR 1 22
A o - JER .

7. BURIESR 5 15 A prid R BB BEZ SEQ 1D NO 48 F A FF U ME
BHE o .

8. BUMIZELSK 1 8% 2 8 5 (17715, Hrp Frid BR Ve ¥ g LA 101, 000AFAU/L Ak IV W K1
FEAFAE

9. BUNEK 8 W77, Ho A Brik B Pt Ve Ky i LA 100-500AFAU/L Ab PR IR FE A7 AT

10, BURIELSR 4 (17532, Forb B i 4 v B 1 D 0 R B 28 FRURT 1 8 B PP NCIB. 12289,
NCIB 12512 NCIB 12513.DSM 9375.DSMZ 12648.DSMZ 12649.KSM AP1378.KSM K36 & KSM
K38 [ Bk o

L1, BURIEESKR 1732, Horp IR IR M VE ¥y B 2 SEQ 1D NO 48 Hh R4 G o — JEM
B, AR AM/MEESE o - JEREFRMEIR (D), Bk B 2 & fE 454k (CBD) .

12. ALK 3 (1) 753, Hor ik B M SIS 2 1R 1k SR TR 24 5 i IR T RIS 3R 5 il AT
Pt % P FURE IS FR AN / BT 2 B S IS TR A G

13, BUORIEESR 3 17712, Horh Pk g 1t SR AR RIS B 1th 2% &8 BOCF AT B E -

14, BURIELR 3 812 18 7515 b Bk P ok SR P A A 28 o B P S i T~ IRV B
YD

1

o1

C BORIEESR 18K 2 805 8112 8k 13 (07515, Foip BTk 75 vE7E 5-90°C TR 1T .

16. BURIEK 16 177325, Horb ik 77545 20-90°C R 84T .

17. BURIESR 16 (1777, HA BT 7 i4E 25-60°C IR AT 2-24 /M.

18. AURIESR 1 88 2 (9773, Horp AT 24 b AR s A SRR (1) 41 4k i3 o

19. BURESR 18 (1773, Horip ATk R4 2 A3 4R R RSO AT ERZRA 22 R R IR 41
Yt TR A B CIR AT 4 %

20. BURIEESK 18 W75, Horh PR 2349 el 2 Wt U B 41 4k il i

21. BRI R 18 i J7v2:, Hodbh BTk 24 A3 SR 5 i) SR G 41 4 il

22. BURIEESK 18 W71, Horh PR 2349 1 Je e TR R 4T 4 Bl 3R A e 41 4k i1 o

23. BURIER 18 {7732, Horh Pk 232 &0 SR BRI AR Bl th 2R AR | 100 % 1) R fR 41
FIA ) o

24. BOFVEESK 23 () 7515, Horh Prid SR ER R 2 SR BEIR S -

-~ O
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AR IR INE LR TTIE

[0001] S JFH)%K
[0002]  AHUEESHEUFEN T IEAMTFIR BRI EN TS 0E L5 HIFAAR
Lo

A AR g

[0003] AR EHIW RAEF LAY (new fabrics) [ ilis ik b A5 FH I 14 e 4 I FH L & (O g
AN £T 4k 22 Wl SRS T 1D 166« A 2R Bkl £ B S 1 AL B I R N K 77325 (combined
desizing and scouring processes) .

[0004] RS 5T

[0005] K414k (fabric) BIN4T4EZM Bl (cellulosic material) L eiREE Tok#& H
MRS RIS PR LT TP 2k (varn) s WD E G YT ZR01) (woven) BRiZRZAK) (knit)
LW R T (preparation) (L EFIFEEE (Finishing) #EfE. Tk FE = 4FEE T
Yo s R I 23, SRR LA K (W T35 ) EBAEA .

[0006] WO 2006/002034 (Novozymes) Hifiid [m] iy it S M MR 77 2%, B0 48 LB o — vk
Bl R S R B R AL BRI o AT B o — SE R AR oA I % 7 v BB (auxiliary) B
(AL YT FE T FTEL & BRIV 2 10 B S M R 5 B o

[0007]  FEGTRZ G MR BHNRIZ 584 5 B0 T8 Ja B2 R i i R e PR 45 LS B, 7 P
I e B A T X R IEAT AR IR B/ SR

[o008]  FEMiIF IR &, WFEFEN A IR (demineralization step) MM LR EEE T
Ui Mn™'\ Fe®'/Fe®. Cu® S5 f& AR, WIRAELMW) FAPAEATIA S8 B 7, "I REAER )5 1) T
SO FECA SR A, 8 B 2R REAEE A A R IE N B0 TR I R
DUVEATE K, H HLIE W BN IR 40 £ 1R B IR o

[0009] T B vk, T RIS e 2 BUD BRA A K, B an 41 & K
R, 416 1 28 A, 2406 IR FNEE L (abrasion) , LA A 41 4 1 5 R B AL

faray
3 o

[oo10] K EAfEIA

[0011] ARz B R R L 70 R 11 45 11 T R 0 B R ) ) il i 78 A A SRR S 1 7
%o

[0012]  ZE—ANJyi, AR B0 AR i R v 4568 SR B I AT AR 3R
LU AT A A KA e AP BRI 7 7%, b 7 RS AE B pH 1-7, A1E 1-5,
SR 1-4 WAL H KA PG BT IR _E 2R 230, B A 3 K S A 7 R M R B R A 2 Py
BRI R YR 2D — R L e R

[0013]  fLiEHh, {0k ATk 2L e 234 Ab 20 3R 1) BT IR L 1 8 Pk I A T P 4 4 X g R 1 S
JCTG IR 1P T D7 T R Pk A SR WA / BN ME £ . SEORE M, (R i Pk e 2R Ak 3 A0
TR (P2 TR 1 SRSl o

[0014] DL, &P T M0 I8 A2 4 P BICEL B AU KT, 497 2 22 R B R AU 1) o
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[oo15] i ik i, MR Mk vE B B VR B b & J8 (Aspergillus), i i& # B i &
(Aspergillusniger) VB A (Aspergillus awamori) K& (Aspergillus oryzae) BY
JIH 5 (Aspergillus kawachii) FIE#E (SEQ ID NO :37) ;8iiR F5JE (Rhizomucor) , I
/R B (Rhizomucor pusillus) WIEEHK ;BlZ LEJE Meripilus) MK, LIEEZ
fLB (Meripilus giganteus) FIBFE. SEARIEHE, H55 )8 e ke ki & SEQ IDNO:38 18
TR B AR o — SO, BE AR, A2 B, BR Ve M2 SEQ 1D NO :48
AN EE o - JERE, BUE ARk,

[o016] ittt , 4H b BRIt VE Ky BEIR B ZF AT 8 (genus Bacillus) WIBHR, JLILYR H 2F
AT HE B E T Bacillus sp.) IR, BALEHLAC ZE AT # (Bacilluslicheniformis)
it VE By 2F T8 AT (Bacillus amyloliquefaciens). ¥& # g i 2F 8 #4T B (Bacillus
stearothermophilus) Hi ¥ ZEFUAT R (Bacillus subtilis) SXZEFA 1 & BIFN, #0251
15 )2 B NCIB 12289.NCIB 12512.NCIB 12513.DSM 9375.DSMZ 12648.DSMZ 12649 .KSM
AP1378, KSM K36 o KSM K38 [ Bk .

[0017]  Z%E a - JERBRREERE ] TAC R . ARIEH, 244G o — JERBE T L2 Hpd MR
EBFE o - B B RE R LR SBD 28 A TE R, SLVE b V039 A T AR L R
T A ¥ () | Fs FR 4% no. PCT/US05/46725 [(146 5 .,

[0018] i, BETE o — VEKIEELL 1-3, 000AFAU/ kg 234, 11E 10-1, 000AFAU/ kg 234, 5
5l J& 100-500AFAU/ kg ZRMI IR FEAFAE LA 1-3, 000AFAU/L ARV, fILi% 10-1, 000AFAU/
L ALV 50 A2 100-500AFAU/L ALFHE R IR BEATAE -

[0019]  AikHE, o - JEkEEE SEQ 1D NO :48 Ff B R4 s o — SEMEE, Ho &k A
WRERH o - WEMBERELE (CD), Bk A B & kg4 (CBD) »

[0020] I 5 AFE PR BRI (pectic enzyme) : RALHEHE (pectesterase)
iR B (depolymerising enzyme) FlJR HILEE (protopectinase) » {Likiih, Fril BRI 5 ke
Wi 2 TR TE R IR IR AL I TR MR R IR R A T IR M 2 B FURE I TR B FN / BRI ME 2 58 - FL K
ARG 2L A (acid polygalacturonate lyase). §5A4EHL, B8 HICHES & Pectinex BEE
XXL.Pectinex Ultra ;Pectinex Yield Mash.PectinexXXL.Pectinex Smash XXL ‘&A1)
BEY .

[0021]  fLikHh, FRME R ICHEK A 122 )& (genus Aspergillus) .

[0022]  Afiktth, T LAZEVS 0BG PV A i AT~ (R INY B3 i IR e SR R A i 22 v v
[0023] DL, ¥ FTik 775 AR 5-90°C, il & 20-90°C s B KR AL AT . SEAR B, K4
R TTEAE 25-60°C IR AL AT — Be A I I IS [R), A0k 2-24 /Mo

[0024]  ffiHh, pH FIVE HlAE pH 2-4.

[0025] ik, 242 i RAR BRI SR IO 4T 4k R 234 AR SO AT (denim)  MERZEA)
(linen) \2%JK (ramie) HHERET4E (viscose) EAMELT4E (1yocell) SR LMRET4E i
[0026]  fikth, 2R ik B AR 4T 4, REn 2 22 FIB R (wool) il

[0027]  AREHE, 2390t NG BORAR RIS I FEBRET 4, Wi (W R IR & —fis ) 85K
(FLIR ) ke b INIGIRET4E (acrylic fiber) BURZBRMIAT4Eiilig . LML 2 & BB
WIFEA F 100 % SRERAL I B Y . SRERZAY) 2 R ERIR YY) (polyester blend) , 415 ME
FIET Y22 IR Y1) (cellulosic blend) , BLEER BEFRRIR ST s R BE A ERNR YY) s R BR A0
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IR SRR G R AT 4R IR G W) s R B R R IR YY) R 6. e ke MBRAEIRSTY) 5%
BEAISR ZABRIRGIY), NG YE (rayon) CREIETHYE ) , LIRATHER MK L (tencel) .

[0028]  7E 55— /N7 TH, AR B RS & BR PR VE K B AN R M 8 MR I AL &) BR TR VE R0 I
Peikds B 28 & s MR BHE BRI SY) . MLk B N4 RYELT 4E 50 IR 1
SRS R PR I 7 B PR T A R BE RN/ B M 2 1 g, A AT AL S

[0020]  AfiZHh, Ik B M AL & Pectinex®BE XXL.Pectinex®BE Colour.Pectinex®
Ultra ;Pectinex™ Ultra SP-L.Pectinex® Yield Mash.Pectinex® XXL.Pectinex® Smash
XXL.Pectinex® Smash #1 / 5{ Pectinex™ AR. ik Ee Itk SR EE 06 U5 B S 8 (1 B Rk
B i 415 4 adk— 2005 AR e 50 R T TR SR IR R 2 BT 2 A BE A7) (sequestering
agent) BCFLALH, BREATNAE .

[0030]  FEZE = A5, AR B¥0 R bR A -G H 1 IR B I 2R RN AR R A i
[0031] AR BRI SR QAT U0 BRI EE SRk A R 2 14 i BH I [R] 1) it 22 22 4
BIR LR, ANTFE R . 207 RS BRSNS A A R R/ sAE I R AR
CEAH A AL BT . SAREIRYENCR DB 220 USRI G 7 A0 L, B4 T pH Y
HR . RRE T — MEBLE T8/ BEAR Tk RN 8], BEUA 3% L A i 2247 s m] LA
RN AT o RIS ASER 4G BRI SR A AE AR DL S BT B — R AT, BRI AT, sy
WA/ BRI AR AN AN B N T RAS , BRL A 3 S 1 A G0 B Pk i 25 TR 2540 b SR 2.
() FE) pH Y P B8 o S AERRE A5 T (I [RTIN 8 2R A AL ) A B, FERR TR 45 A T BT TRT IR Jid
AV AR AL L L0 5D BRI RN iy E 8 ) 207 B R

[0032] 7 A & B b F ¢, REU 7 o= B &8 M5 1 a4 B
(facilitatedprocessing) [FJEEIIZH G, WZH A i Mt 2% A0 416 ISR A AR Pl ot 4
A 1 8 2 0 Bk 2

[0033]  TEA B bR 30, AREE “ AL A eb S 3R i R R R AL B, L Odk R A
F& (handle) FIEHMU T7 H 5 0 AR TR . AP B B B8R IR AE AT R
TETRADRE (fuzz) FHREK (pilling) , BB / 6k (gloss/luster) , U2
T 126, G IR e A PR R e W K

[0034]  FEAREIN B30, KRG “AHAER” 8AE” FE SRR G 1720 I, 88
IR A GTE— i (bath) (BRI, AH R ARSI ) T BRIIN 54T« 7EORIE I3t 77 X
i AT ES AL A E— N (BRI, AR BAR S ) A R AT

[0035]  {EACRHI) B 30, RTE M7 AT S ARTE “ 914 (textile) ” HAATH], B
S5 ATHIE I PEAC LA YAR AT 38T s 1), I R G K2R AW 41 Y\ 2D 2 B e 2R
BEpm LY. LA g s L2 (non—woven) FE/E AT YRG0, g1 200
TR B LA N (input) , LYY 2 BT LER AT 4 g5 3 (n] LUHBAUKREE L
i)

[0036] £ 21214 (wovenfabric) & fEZRANL il L AE LAY M H2 H 1 (stretched) 424
(warp yarn) Z[A)ZiZR“shizh (filling) ”s&hebe (weft yarn) #ili&. ZiZipr&eb o b
K, IR e e TR IR EmEim AL 2> (Filling yarn) W ER . ik
GO UFERDUL“ E—4 - F— (over one-under the next)” {1772 (P4
(plain weave)), 5 LL“ E—4 - FP (over one—under two)” (FIrZ (twill)) sifF
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IS TR AR (permutation) o J3JE SRR ZAM S LR R / FLE K, 1B
GIRIRIIAE K . 18H KM (dress) FIHZ W T BRI (sheeting’s) B DK / A< 1
(draperies) 25 \GTEL =1L

[0037]  #uZR (knitting) JSEMILWFIEBIN LI IERL D] — R AW . 5 HPRZE AT
e filiE I HRA VL “ R ” (ends) BT, G R & I FRAR TE L2 26427 1
S50 —F, A2 AR 0D L g 3 — ik, I B AW IR ME A T 20 8 F0 4
ZURAL, WA ETREZ (sweater) R TV IE88)42 . 1T42 (sweat shirt) %5/E NG LY
B

[0038] o4y 2 d ik AMURR KT 308 AL 22 R BRI A S0 5 TRIE RN /) sl 41 4
FieF22 (filament) MHIE IR PR FRPmT LOZ LALMAR 2544 2 A kL (laminates)
o R T . AR SRS — R B LR A B T A PR AR (surgical gown) \“3f 1
KUF” (environmental friendly) BIEF 4 Ly 8 B R T R 4E2R ) 4
(backing) A £ .

[0039]  HR4fE Ak B, AT ik 75 v m] AN A F AU AT B (G20 gmi
AT ) « HEPRATRGR R P Arde A BT/ BG 75 AR I B Bk 77
ENH T HiliE i) ERAY) . 2277 X, Frik 3 AR/ BN IE R (R 4T 4E i o
TEY5 — AN s2it 77 2, BTk 2V i sh ) R IR R 4T 4l . BRI &, Ak B A 5 v T LA A
TEH LT YRR D ET YR L), 9 QA KRG CAT 4E - NG 2T 4E 22 RO RRZR A LR 4T 4k
2= RIS AT RS 4E (Tencel™, B Courtaulds Fibers #ili% ), sCEAMIMIREY), 5%
(EATIX S e Yk 5 A 4T 4 (I S8 G SR BE L TG IR R B R & s B R (R —HR L
THERR) B3R (FLR)) —EINREY, BUE e R4, WanB R 2 —RFRESY, 1
il AT 4/ FRIR T SRR TEAT 4 / IR R IR AT 4 / B RHR YT SR TEAT 4 / Bk
BRI N/ BRHEYY) SRR (R ) (2 RAIIE T 4T 4 R AT 4 e 28, AU & 41
Ye R e 4 55 T ET e I TR SRR TR 040 TR 4T i 0 3 I 2T 4 (1) 4= 30 VR 454, 19, R e &1
Yk / ¥/ BERGTYERL /G / BENRYIYURE / MRS . ik ik U T4
HCERW, AN, 43 i A E 100 % JE MG JE el  Je R i) & R ). AE“EBRIIE R
SEATAT RN B H B8 E K 7= s B, ok B4R 38 58 7 IR EEE (lama) 1R
Kl LLEAERR A LR FE (merino wool) \IAF =T (Shetland wool) \JFA2KFE / 1L
F4% (cashmere wool) \F5EE (alpaca wool) i BENIER, It H BRI 4R 1Y)
BR o AR PTIR TR LS BRI BB E R AR, LS (top) 474k 204 (47 218k
HRBHIE A .

[0040] AR AR B 7 2AE IS o — Jek B ] DURBAEMTER It o — JEREE, (H2 k40
BCEL R SRR T o

[0041]  PLIEFRME o - VR RRR B 20 BB, Rl 2 th 55 8 iR B8 8 s 2 fL W &8 I Bk
[0042]  RIE“MRME: o — JEkyll” R &L 50°CHRIVEEE, /8 1-7, ik 1-5 e ) pH HAfF
SAEER o - JERmEE (B.C.3.2. 1. 1)

[0043]  ARiE “Widg” BALUE F7 B, BN, NS G748 230 b I 2 4P BB AT/ B2
Bk 25

[0044]  ARiE “EHIEMBIERM AT EDIRY” BRI S A VER BOE AT DA 28
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TIRIZRD), e A N ET 4R 2= (R RL 2 I 9T R R . BT iR 2R s 2 R G i, 3 HL i
FE S JRORG T 4 IV BRAEH3E o 24 A7 A T K BRE R T A4 1) 3= 28380 53 1 2 R, ARG
Rz iR ED L, WEm s HeRkREBay.

[0045]  RIE“HESE GBI (CBM) 7, 8RR “BH &GI8k (CBD) 7, R e4i& T 2 M sE
B (kAL EY)) , BEEFFAE DR 5 SRR A E (RFERR) B EL S 2K
AT .

[o046] B B AREE S 5 A BHI 5 VEAH O S AL ZR AR 1 2 DL R A FH i ik g
Bile RIE“HUE” FRXFERE, Flan, BRI AR o —jemiEE, ik 3CR1 S
A FH B g A B2 () 2P0 AH LA BTk 2R Wt e

[0047]  REHFIA

[0048]  AJ BH¥E R R AR il i e ) B R i R AT SRR R K 7

[0040]  FEAME (1) SE it T7 2, 754 & B B M 280 SR 2 S5 e A 0 IR, DLk R A8 A0 B,
DB AT P 28 0, o 5 e 49 SR B A I IR U Bl SR AL ER BN A A s R B AP
B ARk B AT i AL SN/ sl AL S AR BRI S (e AH O 1 B A T AR SR E B
No. 5, 578, 489, [H L H) No. 5, 912, 407 F135 [EEF| No. 6, 630, 342 FPHER o FH I I (5 7532
13 H £ No. 5, 851, 233,35 H L H] No. 5, 752, 980 FI1ZE [H & H) No. 5, 928, 380 rhifiik . fH<
(R 2045 A 25 B AR 19 77 546 WO 2003/002810 (Novozymes) F1 WO 2003/002705 (Novozymes)
ARE %Y

[0050]  AR¥EAIHH, LR AT LAAEAH A A AL B KSR B, — AN ) P RN e Fn 200 J5,
BUCAEAH [R) ) B A M R A PRV VR (B, — A BRI ) FAHAR IR AN L7 BT o AEDUIE I 5K
W 5 X, R SR AN R R AH F PO A B AR BRI, —AN ) AP RIS 384T . T DM A4 b3k
/ Wi &, B, RELR S (pad system) J- 48 (J-box) Wil 2% (jet) HBLAHL (jigger)
SGAT AR AW T 18 ANTHFEGIN AL BER A

[0051] R4 AR, Wit EHA pH 1-7 FALF K R E LKWk AT R B i 2K
R, Prid b KB AR YE o — JEk i, 7EO0IL R SEi 7y b, i B b i pH
A& 14, Ryl 2-4 1Y .

[0052]  Z5ZRW) (woven good) JEZRMHIE M B . YIZRTTTEE R L2« FR7 2k
PRI A A2 R . R B R PR TR 28 LA EE (PVA) VR AR 4T 4E 2% (CMC) I AT TA 4
FRASHE AT, LA E AT VR A A 3 3 1 2R B sE 5 ARE AR B BT i b 2255 m] LA
FEFE Ve I B T IR AT AR I B2, Rt n] DLE — R s LA AN IE T3 W slie by
A ERGR. B EAEAEARIESI RS T RSP9I R A G £ B
[0053]  7EAS B 1) W J7 v B o mT DAAE AR — Bl ) LAR 8 150, A dE A e ) R i v
PEF IR IE R 43 HOR - 2 0 B AR BUENTNA G . RV BRI KE
W E BRI TR L5 B R BRI o SAEIN TR TN T 7% (processing
regime) MIZRAURR T, HA] LY 15 73804k 22 JLOR, 0 48 /NEF o MBI T %8, AR K
B B T BRI AE 5-90°C, R il 7 20-90°C Jiz [l I BEHEAT o

[0054] T 75 ZEn] L2 ki slo% 82 ) H & /K b B (aqueous treating stream) $il
IR (open width) BZERIE (rope form) HIZRM).

[0055] %444 A] LT FH MU RN 2% (saturator) , HHEHE 234 i & &4 U 0l T 40 45 &

7
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BRI AL RIS ON H T2 838, B e N AR R AR N B % (heated dwell
chamber) o PRGN T AN TP BEI &3 . A T ORIE S 1R B R S Ve 1 A
ERT T4 20 R AT G, 06 5 140G 25 Bk It 2 B R0 JHL B30

[0056]  Zp4tbyiEN] AAE— AN (ARBRV ) P aEAT, TG 2R 50 L 8 1K 24 8-15
£ AL H K SR A R B2 5, HET A BRI SR VE 2R, R aA N — NI T2 B,
ANESER PB 7k (RIELYEHEE (pad-batch) 7775 ) QLR RNZE, IR W) &8
VLT AH 55 EE B AL T N FH T2 2R, Ho 5 2 BB, 78 CPB 7k (B, A 4L HEER
J5iE) BT OUT A B B R — REJLR. i, CPB J7vkn] IFE pH 1-7, YLk 4y pH
1-4, K¢ 572 pH 2-4, 7E 20-40°CREAT 8-24 /NI BEE A . BBk, PB AR LAFE pH 1-7, JLik
2y pH1-5, AL pH 1-4, K552 pH 2-4, 1E 40-90°CHEAT 1-6 /M.

[0057]  FE—ANsEgtiy A, W DME A RGE R o — ek, LRI o« - ek R s
P Bl R SR AT AR R B I IR T 15 o

[0058] i

[0050]  a - VER

[0060] A& BT E AR A o — e R B AT LU AR o« — JE ki, D014 1 s 1S
(Ko FEPLERY LT A, o — Ve B2 IR o — JE¥ I, 40 WO 2005/003311 ( Hid it
HARIL) PAFH o - JEmBEEERE o - JEMEE.

[o061]  EALLERISENRE 7, o — SEmBEELFE LT WO 2005/003311 71 5E SHTHE S5 A R
(CBM) , ik 4 WO 2005,/003311 Hr i SLIFI S ji% 20CBM

[0062] Ry 5 I CBM AL 553k [ T4 CBM :SEQ 1D NO :2 Fh /A P )1 3 i 2% ;SEQ 1D
NO :5 AT B ZEIAT B (Bacillus flavothermus) ;SEQ ID NO :6 S /AT ZE AT B
JE AP SEQ ID NO :7 A TTHIRERN ZE fEAT 1 (Bacillusalcalophilus) ;SEQ ID NO :8 H1
N FFH) Hormoconis resinae ;SEQ ID NO :9 P ATFHIZE 4 (Lentinula edodes) ;SEQ 1D
NO : 10 T2 FFHFLHE Ik f & (Neurospora crassa) ;SEQ ID NO :11 ") Talaromyces
byssochlamydiodes ;SEQ ID NO :12 H A JF [f) Geosmithia cylindrospora ;SEQ ID NO :
13 H FF 1Y Scorias spodiosa ;SEQ ID NO :14 52 JF 1 % 75 \F & 2 (Eupenicillium
ludwigii) ;SEQ ID NO :15 FAFFHI H A4 (Aspergillus japonicus) ;SEQ ID NO :16
TN TTHIAET HE (Penicillium cf.miczynskii) ;SEQ ID NO :17 B AFFHIMz] H & 8
Rl sSEQ 1D NO :18 H /A JF ) Thysanospora sp. ;SEQ ID NO :19 1 2 FF 1 2K 6 )6 i 2
thermoidea ZZ{A& (Humicolagrisea var. thermoidea) ;SEQ ID NO :20 "/ R 22 fh 4% ;8K
SEQ ID NO :21 "P/ A HIZ BT KE (Althea rolfsii).

[0063]  ELP{ o — JEdill

[0064]  {ESEtE /7 2\, HLBE o — SR B I BR ) s 2R L BRIV I o AR I AR St 77 2
L EE o - WY o - TERE.

[0065]  DLILF) a — vEkn MR ELHE, 440, W] LU it 25 Je T A, AR5 0l e A 8 O it 8 Ry
REHEE )N BRI o —VEKn e, 4nfEA SWISSPROT P56271 23 F, BfEWO 89/01969 (=&
JEAF) 3) AN HA IR o — VER R REVRYE o - ERBE R A 40 SEQ 1D NO 4 1Y
22-511 FioRs IR LR 741, Fo i SEQ 1D NO =3 " E7R 1K) DNA 41465 ;5 B SEQ 1D NO -
38 TR ZAZE IR o IEARIERRZ 73 5 SEQ ID NO =4 5k 38 1 7R 2 25741 AT
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T 50%, WiET 60%, mT 70%, AT 80% Bk A T 90%, AT 95%, =i T 96 %, =1 T 97%,
T 98%, BRI E T 99% [A—MEK) o - vk EE A .

[o066]  7E 5 — MRIERI ST N, o - W@k B BRI SRR o - k. B0
ML, o - JEREET A5 SEQ 1D NO <39 B R R T A R A m T 50%, dns T 60%,
E T 70%, E T 80 % HE T 90%, M T 95%, T 96 %, i T 97%, i T 98%, Bl T 99 %
A — Mk

[0067]  7E—ANSiti A, o - JEMEEE SEQ 1D NO :37 A FFI )L Eh 8 o — JERE,
HUB AR SHRFPEE R T SEQ 1D NO :2 Fhhlgs &4 (CBD) .

[o068]  FEALILI ST A, a — JEkn A2 4 55 SEQ 1D NOS :43.44.46 5 47 ' BIR[K)
RERTHIAHFL T 50%, MEZT60%, 2T 70%, 2T 80%HKL T 90%,£T 9%, 2T
96%,%2 T 97%, 2T 98%, HER L T 99% [F—MHM o - .

[0069]  « — yE W B A] LA LA 1-3, 000AFAU/ kg 234, 11t 1% 10-1, 000AFAU/kg 234, 5 ] J&
100-500AFAU/ kg ZU IR FEEAZAE ;BRLL 1-3, 000AFAU/L ARV, A& 10-1, 000AFAU/L Ab
PR Tl 42 100-500AFAU/L Ab B E FIIR FE AT AE

[0070]  4HBH a — JEX i

[0071]  FESEHET P, o — JER B2 40 BRI 1) . AEARIE s 7y Kb, Al o — JER
EMRYE o - VEKTEE

[0072]  4H B o - V&K BE UL B U B 28 FRMT B IR IR AR, G AR ZF AR B A UE B 2 A AT
T W8 I 077 24 PR BT A B 2 SR B R 2 AT R B A, 4 2 2 AR TR S R A NCTB
12289, NCIB 12512 (WO 95/26397) . NCIB 12513 (W095/26397) . DSM 9375 (WO 95/26397) .
DSMZ 12648 (WO 00/60060) . DSMZ12649 (WO 00/60060) . KSMAP 1378 (WO 97/00324) . KSM
K36 B KSM K38 (EP1, 022, 334) » fLikHIZ WO 95/26397 43 %I/E A SEQ ID NOS. 1 A1 2 4%
FFH ZE AT 1 8 B A« — SR BE, WO 00/60060 H4E K SEQ 1D NO :2 A FF i AAS60 a — JE R}
(BF, A9 SEQ ID NO :40) , f Tsukamoto 26, Biochemical and BioDhysicalResearch
Communications, 151,25 25-31 B (1988) A #707 a — JEX 1 »

[0073]  FEARBHISLHE 7 P, 4B o — JEMEEZ WO 95/26397 HHE2 SEQ 1D NO :2 A
FF SP722 a — JEK T, BX AAS60 a — JEREE ( ASCHY SEQ 1D NO :40) .

[0074]  FEARIERISEHE T A, 56 AR o — JE KB LA N A B8O N T UL M AL E BA — A48
ZANERS D183 M G184, it P TR a —JEK WAL (A3 — P AEAL B 195 BOM Y. TA7 & 195
HA A N195F ({4 SEQ 1D NO :40 455 Ik ) »

[0075]  7E 5 — DMRIER L7 X, S5 A o - e s A LLUTRE R / BRI — ek
AN T PL RS2 / BURH ) — P £ 4 :Delta (R81-G182) ;Delta(D183-G184) ;
Delta(D183-G184) +N195F ;R181Q+N445Q+K446N ;Delta(D183-G184) +R181Q,
Delta (D183-G184) FMLL AR H I — M EULA B MY T :R1L8K, N195F, R320K. R458K, %
SR H A TR R A LU R4S - A (D183+G184) +R118K+N195F+R320K+R458K (i F SEQ 1D
NO :40 4’5 757X ) o

[0076]  7E 55— MRS 7 X, o —JER A2 SEQ ID NO :40 Hh B IR 1) AAS60 a —JEXp
B, o408 DU R BUR TP I — AN B LA :MOL. M202L. V214T, M323T, M382Y . E345R ;8% %
JE HA A LU R B A560 a — JEHEF :MILM202L.V214T M323T M382Y 5 MIL.M202L.
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V2147, M323T F1 E345R,

[0077] WMk ERT A o — SERBE S B o — VeI R RS DL TR R A A
77 :NATALASE™, STAINZYME™ (NovozymesA/S) , Bioamylase—D (G) - BIOAMYLASE™ L (Biocon
India Ltd.), KEMZYM™ AT 9000 (Biozym Ges. m. b. H, Austria) , PURASTAR™ ST.PURASTAR™
HPAmL . PURAFECT™0xAm. RAPIDASE™ TEX (Genencor Int. Inc, USA), KAM (Kao, Japan) o
[0078]  FTiR a — JERTEE T LALLZT 0. 05-150KNU/L A BRI, Tk 1-100KNU/L 4b B ,
5 AAE 2-20KNU/L Ab 35 ¥ ¥R IR BE A7 AE , B3 BL 0. 05-150KNU/Kg 2347, L1 1-100KNU/ kg
23, FER A2 2-20KNU/ kg 2R IR FEAFAE o

[0079] 245

[0080]  FEPLIERISEHE 7 A o — e BT LU H BBl 45 &5k (CBD) 1) a — JE¥n . 1XFf
P CBD 1« — JERp e nT OB ARG (2 WAglan, b ) ihd ) BE R ST iR
Gl (BEEE) « ATIREI A4S B BB T SR E A TR R R LU M, M d 5
TAMEL A (CBD) WAL Ty ERR (R MM EE41) a - JEmig (BC 3.2.1.1) )
AHEBRITH .

[0081] & CBD H 2% & W, LA B A i) 28 P44k i Ve dl Hf ik 2 A3k 2 4n i [ 2 0,
1, WO 90/00609. WO 94/24158 F1 WO 95/16782, LA M Greenwood 25, Biotechnology and

Bioengineering, 1994, 44 :1295-1305] . ‘A TR LAF W@ i 4n T il 4% «F DNA # E2 1R 4k 22
T8 E AL rh, B DNA a4 2 28,5 G A B &5 -5 3T DNA 1R B, 12 Bl i sAN T8 i %
Sk 5 G IO R BT DNA P91 184 RIS R A6 AL G 40 i LIRS it & 2 . g
Hr=ty (a0 ) ARSI P ERR O “RlG S8 v DU U A -

[0082]  A-CBD-MR-X

[0083]  7EJm @A T, A-CBD A B B /AL F k4 G5k (CBD) (M2 LR 41 1) N- K iy
B¢ C- RuiX o MRAZHRIX ( “$23K7) 1M X A& H DNA JRAI RS 2 Ik 2 28 IR 2741,
FTik DNA JER4ahs 4 5 CBD MMM (sREEEA ) .

[0084] 4y A W] AHRICI) (3145 A-CBD J& CBD A< L, BV, B 441 i CBD [P Lo 2 T R ik ik
O G RIS ) , B — A BULA (BEAY) @ERERZENT4) (1E4 CBD A 5
[P A i L R FEDNRE ) » $e3k (MR) W] DL 8, B R B 5E A, AL & 40 2 245 100 Mk )i
+5 FEAE 2-40 NIRRT AATIL MR UL R L) 2 24 100 DR IFERRTREE, SEALIE 2-40 PN
FERTRES, W1 2-15 DNRIERILEEN 741 o

[0085] 373 X W] LARA Rl AN e A I C— Ao X B N- Ko X

[0086]  EAIIH AN b 3 S 17T 2 L (4T 2 B st 8 (X 2 2 () -5 Bl (%) CBD W] BAAL T2 4 i 1)

C— AR N= R Bl 5o

[0087]  $3KJF41

[0088]  4Z3KJFANRT LU AT Gl 4 Sk P40 o AEDLIL St Ty 2N, 3k 7 410 E B 20 H
KT A R VE K I 5 i 2 A BEVE M N it o - VR, ik B R AP I — e A B
SLEER) < B i AR E M 23k (TGGTTTTATPTGSGSVTSTSKTTATASKTSTSTSSTSA (SEQ 1D NO -
22), N h & o — JER BBk (TTTTTTAAATSTSKATTSSSSSSAAATTSSS (SEQ 1D NO :23) , B H
R K B B By 42 3k :GATSPGGSSGS (SEQ 1D NO :24) , F1PEPT 223k :PEPTPEPT (SEQ 1D NO :
25) o BT — MRIEH LT N, G EAZ T 10 M E A2 T 9 MIE, AZ T8
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MIEAZT T IME AZT6NMIBEAZT S MIBE AZTAME AZT 3D
PrE, AZT 2 E, SRERAZ T LA E D HAAFET SEQ ID NO :22, SEQ ID NO :23,
SEQ ID NO :24 8L SEQ 1D NO :25 7R @ FE 1R e 41 14 K P4 o

[0089] M4 &I

[oo90]  HE&EA3E (CBD) , B H RN BE LS AL (CBM) , SRR &5 & T2 B s Sl (oK
WEW)  BEAEFFAE LR 5 SR ARAE T (&) TEe S 6 N 2 I LR T
Gl

[0001] 5 B V& B fPf i ) CBD B HE K A TE K 45 5 (SBD) sy &5 A b (SBM) » SBD 42
A BEAFAE T4 78 VE K 73 fift g L 5 A BB R 18 0 1) CBD), B A7 A8 T 437 T BR R RS ] 2R 0
HEE (cyclodextrin glucanotransferase) B a — JEM B ) CBD. [RIFE, CBD [ & ¥
KA LLESS, i, ST YE R E 50 R BET4ER 7RI CBD) , e 2 M 45 51 ClEAF/E T
FCZ BEIE T CBD) , REERESE Gl (W AFAE TR HEMG -H i CBD) , H R R pESS &1 (A
W ATAE T H 22 P Y CBD) .

[0092]  JxEW CBD & HH M~ B LA 22 IR 2 S5 1R 7 41 DX 4 1 PR R 22 R B i 1 1) 28 1 1 A i
w5 (integral part), Sl EAEK R (hydrolytic enzyme) ( /Kf#RE (hydrolase)) 7,
JIT IR 7K A A0 0, 25 5 T IR /K A KD PR AT R B AL SR T 45 I i b IR R )
(R 255 180 (CBD) o X 4B AT LAAL 3 2 T — M AL AT — AN P AN B =4~ CBD, DL S ATk
WAL E A ik CBD 5 P AL BOE R — P 2 A Z KRR A X, f5— R AL (1 X 8
W TR N Bk B CBD IZKAARBERY SER] (Hh e O FOCiR I ) AT YER MR
FERE NG H 55 SRR BT AT R i B R S ERREG R 5C 2 B . th LR BRIl e AL
BERLLESE (Porphyrapurpurea) W RAAR/KARZ B 45 & 2 AR AR T CBD.

[0093]  {EA77E CBD (&R / 2 ik (ot B, 18 KAl ) b, CBD W] LA T N 8k C R
Iy B N BB A

[0094]  ZHj CBD A G £ fkek & (Flan, KRG ) MFBANER /> 1 H 12 T4 30 N IFD
T2 250 P FEBREFELA Ko

[0095]  {EA A I R SCH e “ 505 20 ()Rl 45 A A7 B CBM-20 B E o2 100
A FER W FE A, H 5 Joergensen 28 (1997) E Biotechnol. Lett. 19 :1027-1031 [
Bl 1A 2 T 2 IR B &5 A B E (CBM) B3 22/ 45 % RV . CBM AL 35 T ik 2 K 1) 3
JG 102 D E R, B, A EZEIR 582 R 2 ZE IR 683 L /7 41. A TTof N FH B £ 7K
MM FE R YT 77 5 L STk 1 8% 2 :Coutinho, P.M. & Henrissat, B. (1999)
CAZy—Carbohydrate—Active Enzymesserver,{E URL :http://afmb. cnrs—mrs. fr/ ~ cazy
CAZY/index. html 8% # Coutinho, P.M. & Henrissat, B. 1999 ;The modular structure

of cellulases and othercarbohydrate—active enzymes :an integrated database

approach. T " Genetics,Biochemistry and Ecology of Cellulose Degradation " H1,
K. Ohmiya, K. Hayashi, K. Sakka, Y. Kobayashi, S. Karita fI T. Kimura %, Uni Publishers
Co. , Tokyo, % 15-23 Wi, #l Bourne, Y.& Henrissat, B. 2001 ;Glycoside hydrolases
andglycosyltransferases ;:families and functional modules, Current Opinion
inStructural Biology 11 :593-600,

[0006]  Jii ] T A A& B R SCHP AL CBD B SE 02 o — WER g 7722 2P o — ik
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Wl 2T 4E 2 AR SR BH IS  H 25 ZRPE G B by A0 Wi il i S ERR AR SE 2 . S A R ]
AH G BB R ) e CBD AL B s B HTHE Ve #r B (EC3. 2. 1. 3) B H CGT B (EC 2. 4. 1. 19)
) CBD.

[0097] Y5 19 BT 41 T SR 420 S U5 ) CBD o T o F T AR WA R 30 IRIE A2
PR RYR ¥ CBD, SEARIE K B it 2 8 B M 25 AT B B M s IR B 1 F (Klebsiella
sp. ) BARAEJE B A (Rhizopus sp.) o LTINS, 38 170 2 AH I BT P A A2 AR A A 11
[0098] M3k FH T 4% BH 2 0 45 A A B K% 20 1 CBD. 3 FH A4S i BH IR B 25 A BT 52
e 20 11 CBD A LAYS [ Y % ih 2 (SWISSPROT Q12537) . )I|Hh 12 (SWISSPROT P23176) . 2 i
7% (SWISSPROT P04064) K 3 (SWISSPROTP36914) (¥4 vE &, V5 B )1 Hu i & (EMBL -
#AB008370) #4 # 15 (Aspergillus nidulans) (NCBI AAF17100. 1) f) a —JE¥EE, J5 B ik
R (Bacillus cereus) ) B — JEK B (SWISSPROT P36924) , By H MR ZE O B
(%) CGT W (SWISSPROT P43379) . fRIEMIAE2K B )M &K o« — JE¥y B (EMBL :#AB008370)
1 CBD UL & 5 )13 i & ) o« — yER B (EMBL :#AB008370) f¥] CBD HH £ /0 50% .60% .70% «
80 % B FL 42 42 /090 % .95 % .96 % .97 % . 98 % 5K 99 % [A]— 1 ¥) CBD, BT, 5 SEQ 1D NO :2 &
BT BA 2D 50%.60%70% 80 % B2 2 /D 909695 %96 %697 % .98 %6 B 99 %
[F]—MEf CBD. T4 & BB & B SEQ 1D NO :5. SEQ ID NO :6 1 SEQ ID NO .7
o T 78 3 4E PCT H13# no. PCT/DK2004/000456 ( 8¢ 7} 22 L& F| i PA 200300949) =43 Hil4E
A SEQ 1D NO :1.SEQ ID NO :2 1 SEQ 1D NO :3 A FF [ FE0R P 51) (H £5 A B 51 i 20 1
CBD., H.&ZALikr CBD FE : 2k @ Hormoconissp. W2k H Hormoconis resinae ( [F¥) 74
AT (Creosote) H.p B lEHE I E (Amorphotheca resinae) )% HEUE#: BEF CBD, 41
SWISSPROT :Q03045 7] CBD (SEQ ID NO :8) ;K H Fr i J& B A (Lentinula sp.) 412k H &
(ft3E et (shiitake mushroom)) [T UE A B K CBD, 41 SPTREMBL :Q9P4CS5 () CBD (SEQ 1D
NO :9) 5k [ Rk e g7 Je8 v A dan ke 151 REL RS i fed 17 170 2 B 3 H 8 (1%) CBD, 41 SWISSPROT :P14804
[¥J CBD (SEQ 1D NO :10) ;2K H 7 B 8 i A (Talaromyces sp.) WISk H 224 5 PR B 14
(Talaromyces byssochlamydioides) )% B i€ ¥ B 1) CBD, Wik B NN005220 [ CBD (SEQ
ID NO:11) ;2K H Geosmithiasp. WK H Geosmithia cylindrospora (% ¥ e 43 B ) CBD,
41 NN48286 FJ CBD (SEQ ID NO :12) ;R HR5E 5 BB A (Scorias sp.) Wik A MF4IR5T
£ (Scoriasspongiosa) ¥ % B¥ yE ¥ B X1 CBD, 41 NNO07096 ¥ CBD (SEQ ID NO :13) ;3K [
IEHE#JE R M (Bupenicillium sp.) 412K B #48E F 5 25 K03 FE VTR BE R CBD, 21 NN005968
[¥J CBD(SEQ 1D NO :14) 53k H #h %5 J&@ & Ff sk B H A< ih 2 3100 e 8 B8 1Y CBD, Wisk B
NNO01136 ] CBD (SEQ ID NO :15) 52k HE#J@ Bl (Penicillium sp.) Wik HKEFH K
HIBEVE R EE (1) CBD, £l NN48691 1) CBD (SEQ ID NO :16) ;3K H Mz 1 75 %% J& R 1) 1 B b g
[¥J CBD, {1 NN48690 [£] CBD (SEQ ID NO :17) ;3K [ Thysanophora sp. 7 8EE ¥ 8K CBD,
UWINN48711 [ CBD(SEQ 1D NO :18) ;HI3k H Ji§ i 5% J& B Fh 40 K (5 )3 i % thermoidea AF 1A
(76T BV R CBD, 211 SPTREMBL :Q12623 ) CBD (SEQ 1D NO :19) o AL CBD A4 5k
[ FHH 25 8 R L B o 2 () R RV A BT CBD, 41 SEQ 1D NO =20 s FI1SR [ Rl K B J& 1 Fob ok
[ % EE ) K B ) AT BE VE Ry B (K CBD, 401 SEQ 1D NO =21, MR A BHIAAR % () 2 5 AT Bk
CBD 2L 791 HA %57 50% .60% . 70% 80 % 8% L 45 2 /b 909 .95 % .96 % .97 % . 98 % Bk
99 % [A]— ¥ (14 EA7 CBD,

12
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[00909]  HZ-&1EHRE 4L SRS % 20 1) CBD 1] PAAE URL :http://afmb. cnrs—mrs. fr/ ~
cazy/CAZY/index. html %%,

[0100]  —H DL cDNA BRZL (K DNA (B A T sk s & (BESE 6 ) KN HER T
A, W2 m] LA L 22 A 7y O e AT 14 LUK & 5 G OB K B () DNA JP ARG . Hs
TR BN o 0 G R B 5 S TR 7 A1 1K) DNA 7 BEORH 2 5 SN R (1 B 1Y) DNA 452 o 8K
Ja v LA CL 2 7 SRR TS B4 1) DNA LUSEBRAR K

[0101]  {ESZjE /T A, A1k (hybrid) HEE o — @B R E LSO o - JEREEH
SRR o - VER R, FEPLE ST P, il o - Yk B BRI . 7R S ALIL )
SEHE T A, TR o - JEMBEIRTE o - JEE.

[0102]  ZEARIERI S Ty 2, Bl 45 A R / B3k e 40 02 B RS I o b4 AT I8 B
a — yEk B, {H 2 ] DAYE B 8 35T, 490 G, B A B E K I R (X

[0103]  ZESEHE T A, o — SRy R 15 127 I B RO B B Rk . 7E St 7 A, a - 8
FrlEs B oK A sCR B AR, B RARSE T A, o - JEREEZE SEQ IDNO :39 14 JF
K AR YE o — ek, 78RSy 2, B3k e 40 m] LAE B ith 2 & I B iR, 491 )14
e o - VEkEE (SEQ ID NO :23) s BB X B A B Ve K3 8 (SEQ ID NO :24) o 7ESEHi 77 X
v, CBD Y5 A it % )8 5P KB 8 B bk . A8 H A4St 7 7, CBD & SEQ ID NO :1 BT /R
JUHL R o — JEREEER SEQ TDNO =21 T 7% 1% % B Fl K 1 7 B e Wy

[0104] PRk s 7y =0, Hrp 24 Gl : A3 SEQ ID NO 38 1 fron 741 il B 2 i
FIRME o - JEMBHELIE o - JERBET A s/ BSEQ 1D NO :23 A s 19d5 B )1 Hi i
B o — TR EEE SEQ ID NO =24 H FroRilit 2 BB K T 4 05 Ve Ky B 1 Sk e 41) s f /B SEQ
ID NO :2 Fpf7Rys @ )18 o - JERBEA CBD. SEQ 1D NO :21 Hh Foni [ % B Fif K 1 7
BEVERI R CBD B SEQ ID NO :22 7y [ 2 ity 25 45 W vE by 1) CBD o

[0105]  FEORIESLHE 7 A, 2GR & B SEQ 1D NO =38 Hh i 7 41 (1) B it 253 1R
a - R BRI, SEQ 1D NO :23 AT n i) L4 o — e R EE: Sk, F1 SEQ 1D NO :2
P ) ih 3 o« — 3k CBD.

[0106]  FEARIESEZ 7T A, 224l 2 :SEQ 1D NO :28 ( &M o — JEMBEMEALIL - 1]
M o - JEREERE S — B HTREVE R CBD)  SEQ ID NO 30 ( %2 th&EmetE o — JEM
AR - )N o — JEMBERE Sk — % B ROK B A HE Ve MBS CBD) Bk SEQ ID NO =32 (K il
BIRYE o -y - iR o - JEm Rk - i EE o - JEREE CBD) L BY SEQ
ID NO :34 ( FRHIEEIRTE o — Ve Bl fhe A s — 27 B ] R py A BV A iR Sk — 50 L) K B i A
JERIEE CBD) « B SEQ 1D NO :36 (K AR o — Ve NI AL 35k — 25 B FA] K B T 0 e by e
Sk — % ELRA] K B AR UE R 8 CBD) H BT/ 2 JE 1R 7 A1 ) )l i 4 s sl TR A me 1k o — 3k
Btk ik (705124 SEQ 1D NO :4 2K 38) — JI 3 th & e Mg #eL (SEQ 1D NO :23) - JI|
it 25 R VK I CBD (SEQ 1D NO :2) dpli &4 s B A ST Mard 2 £ R A 2
/B 50%.60% .70 % .80 % B H- & 7> 90 % .95 % .96 % .97 % .98 % B, 99 % [F]— 1t i 2 R 1
JFA 2% G o

[0107]  7E5— ML ST X, G AEAZ T 10 M E, AZ T IMIE, AZ T
8 E, AT T MIE, A2 T 6 MIE, A2 TFHMIE, AZTAMIE, AZ T34
PE, AZ T 2ME, SR AL T 1AL E AR T TR T 275 SEQ
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ID NO :28 ( FEIEFIEYE o — ek BEfEALIL — )1 E o — JENIEHL — B M mp vE A e
CBD) .SEQ ID NO :30 (&M o —JEk B fibisl - it EE o - Jekidek - B HFTR
PR HT R VE R B CBD)  SEQ 1D NO =32 (K M MM o — Ve B LI — )M 5 o — ik il
Bk - N E o — JEkEE CBD) . SEQ ID NO :34 ( MR FEe Y o — Sk B i AL iR - & Hopw
OX B TR VE R ek — 2V BE) K B i BEVE K0 g CBD) B8 SEQ 1D NO :36 (K& IR o - JE
KA A — 2 EERR) O B B e R i Sk — 5 R ALK B B DE KD g CBD) Hh PR ) 2 R 1R
FEB) el B IR YE o - JERBEMEALIR (405004 SEQ 1D NOS =4 Bk 38) — 1| Hi i 25 4 Bl v
Kok (SEQ ID NO :23) — )1l i 25 #i 6% € #r 8 CBD (SEQ 1D NO :2) 4 SHIA & 14

[o108] ik, &5 5 SEQ ID NO:5. SEQ ID NO :6. SEQ ID NO :7. SEQID NO :8.
SEQ ID NO :9. SEQ ID NO :10. SEQ ID NO :11.SEQ ID NO :12. SEQ ID NO :13. SEQ ID NO :
14, SEQ ID NO :15. SEQ ID NO :16., SEQ ID NO :17. SEQ ID NO :18. SEQ ID NO :19. SEQ ID
NO :200r SEQ ID NO :21 Fp iR TR & BE 18 591 oA 2220 50 % .60 % .70 % .80 % ok H 28 42
1909 .95% 96 % .97 % .98 % 51 99 % [F]— P[] CBD J¥ 41, 2 BHLER Eaa s A
# SEQ ID NO :5.SEQ ID NO :6.SEQ ID NO :7.SEQ ID NO :8.SEQ ID NO:9.SEQ ID NO :10.
SEQ ID NO :11. SEQ ID NO:12. SEQ ID NO :13. SEQ IDNO :14. SEQ ID NO :15. SEQ ID NO :
16.SEQ ID NO :17.SEQ ID NO :18.SEQ ID NO :19.SEQ ID NO :20 BZ SEQ ID NO :21 H1 7R
AT CBD J¥41) o A5 53— MUk S8t 77 2, CBD JPANAEA 2 T 10 M2 SR &
AL FIMIE, AL T SMMIE, AZT 7T IMIE AL T 6 MIE, A2 T 5 MLE, i~
ZTAMIE AL T 3IMIE, AZ T 2MIBERERAZ T 1 MIE ERAAFRT TS
RIEMR A @ IR F %) :SEQ ID NO :5.SEQ IDNO :6.SEQ ID NO :7.SEQ ID NO :8.SEQ ID
NO :9.SEQ ID NO :10.SEQ IDNO :11.SEQ ID NO :12.SEQ ID NO :13.SEQ ID NO :14.SEQ ID
NO :15.SEQ ID NO :16.SEQ ID NO :17.SEQ ID NO :18.SEQ ID NO :19.SEQ ID NO :20 k SEQ
ID NO :21 7R )2 FE iR 4 o

[0109]  FEAARIERISEHE 7 X P, 24 A B AL S IR 5 2 B RA] S 1R 1 T v R B %) CBD, Wik B
FE LA No. 4, 727, 026 H 23 FF 19 % FERH KB AHU9627 1) 75 B U2 4 14 o

[o110] [ il

[0111] *EJ?EZI%Z%TWE%EH@&@%X? o FRIEZARBE AT L2 i B F4lrh—Frek 2
PIER LR « R 41 4 588 6 DTN 22 G A3 SR P IR 1 SRS (cutinase) FTEATTHIVE
G HAERI PR AR B R TP AR A5 T et pH 2 7 LUF, G 1-7, ik 5 BUF,
W 1-5, FE A2 4 LT, G 14 W, WIEAC & B B SCrh e 2 TR (1.

[0112]  ZFPEIRBEIR N -

[0113] Z R P IR EE (EC 3.2.1.15) L R ER (pectate) F1I: & 5 2 FL W
% 1% (galacturonan) T 1,4—a -D- 2 L 8 1 5 R ’{S‘% (1,4-a -D—-galactosiduronic
linkage) [JBEMLA M. 2T 4 PRI S 2 - B SR g s IR 5 N 2%~ 5L R 19 TR 1
(endopolygalacturonase) ;N — BFFLHHELERNE (endo—polygalacturonase) ;Fl1 P -FLHH
PR (endogalacturonase) o z%wh MR (1,4-a -D-PILPEREER T ) WM (poly (1,

4—a -D-galacturonide) glycanohydrolase) »

[o114] R IR A A (EC 4.2.2.10) 4L (1,4)—a-D- 5 2 7L ok B B A 55 8 (1,

4) —a -D-galacturonan methyl ester) E’J/ﬁﬁ’ﬂifﬂiﬂuﬁié MREHEE o B 4- M

14
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4 —6-0- FIEE —a -D-2kF —4- WilEEEE (4-deoxy—6-0-methyl—a -D-galact—4—enuronos
ylgroup) HIZERE. HE4THISERZ SRR ATHEREE (Pectin trans—eliminase) ;58
PP JRE 2 FUOME T R S sV B (polymethylgalacturonic transeliminase ;15 AL i o
HIRES (pectin methyltranseliminase) . BRAGLMAE (1,4)-6-0— FEE —a -D- BBF-FL Bk
IR 25 ((1,4) —6-0-methyl—a —-D—-galacturonan lyase) .

[o115]  RETRAEAH (EC 4.2.2.2) L (1,4) - a -D- FEPILREREIR K Be M D) #I LU~
LR EMARIR IR B 4- B4 — o -D- P30 —4- MR S hl . e PRI S 22
IR S A bRl 2 58 FURE I R B I Rl A0 P SR T 2k S ST BRI (endopectin
methyltranseliminase) . RALIRE (1,4)—a -D- L FL P IR 2L 51

[o116]  IRARMEEAS (EC 3. 1. 1.11) AL RN IR +n 1,0 = n FEE + IR . HE LK
S A < SRR P AR 2 8 5 RS AR JE GRS (pectin methylesterase) ;A5 fie A 2% Mk i
(pectin methyl esterase). R4 FI RIKEL/K AN (pectinpectylhydrolase) .
[01171  RIRIE —#EZLEH (pectate dissaccharide—lyase) (EC 4. 2. 2. 9) /4L MW RIR R
()3 S A o v B P DD 1) 4 (4- W40 — o -D- P30 —4- B R IE ) -D- IR A (4- (4-de
oxy—alpha-D-galact—4-enuronosyl) -D-galacturonate), Bll, Z2Feib RiK . H &L FRI 5L
il RIRIRIN Gl (pectate exo—lyase) ;HMNRIRIR K X IH BR g ;4N R IRTR R4 A
A2 TR IR - )X - BRI, RALHAE (1-4) - o -D- P ILRE IR IE R i — —
il ey

[0118]  EC 4a'5 7 22 ¥E Recommendations of the Nomenclature Committee ofthe
International Union of Biochemistry and Molecular Biology on theNomenclature
and Classification of Enzyme—-Catalysed Reactions 2 J 7E EnzymeNomenclature
1992 (Academic Press, San Diego, California) *, & Supplement 1(1993). Supplement
2(1994) | Supplement 3(1995). Supplement 4(1997) Fil Supplement 5( 4+ #] T Eur.
J.Biochem. 1994, 223 :1-5 ;Eur. J. Biochem. 1995, 232 :1-6 ;Eur. J. Biochem. 1996, 237 :
1-5 ;Eur. J. Biochem. 1997, 250 :1-6 F1 Eur. J. Biochem. 1999, 264 :610-650 # ) .

[o119]  FEARIER) LT 2, BRI SR IR A RIR TR AL 1 R AL G 22 58 1 FLBE TR
el 2 B UM IR AL 5 1 o

[0120]  RiE “ RIKHE” BRI M Ry . SR & — 4K R IRy it ( F4 5%
&1, 4-a DI HERMR T (poly-1,4-a -D-galacturonide) KHATAEY)) KIBEH B
( W22 {4 Sakai Z&,Pectin, pectinase and pro pectinase :production,properties
and applications, T :Advances in Applied Microbiology,Vol. 39, pp. 213-294(1993) ),
N T I T PR A R A B B VR B BT R S s I Thee iy B HEEAR E HA 2K
[ITE T eAh, ARTE SRR R A E R I LR 1 [FYR YY) (homologue) BRI .

(01211 DLe s, i ids e P SR e i A 10k s T BB A PR A 22 8~ U I 1R 1) RIS R
a =1, 4= FEE BRI BENLUD R B, a2 0 2 28 - FURR R IR & i (EC4. 2. 2. 2) (PGL) , th
FRAER (1,4- o -D- YR 1 ) AN, W RIKIRAE G . 1IG0IE K2 AR
oo -1, 4- BEERE BEN LA R IR, Gt o 2 B E FUREIE IR G (EC 3. 2. 1. 15) (PG),
WARA WD) —PGo UL 2 AEBE a2 AL~ SR 1R Al (EC 4. 2. 2.10) (PMGL) , th
FRA W) -PMGL, R 58 (ARSI IR 1 ) REGBE, PR RIRRES B, HoAk Al SRR

15
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Hoa -1, 4- BB REAL D) E] o AR ) SR 2 P FLERBERG (EC 3. 2. 1. 89) (P Hz{f1 58
B (EC 3. 2. 1.99) R IHERS (EC 3. 1. 1. 11) FiH ZZHERE (EC 3.2.1.78),

[0122] S A Wi 5, A0 FE SRR 5 g SRR IR 28 5 T AR SR 12 1 g ) B Py R Y AN
95, 0, BT T CASRAS E R s BB A A L 4 R SR, 0, SR B BRI RE . BT
R T LA 38 e 4o AR AT 0 (K B4 DNA AR MR BeSR 53R 15 . BTk i AT LA RAR 1K)
ol A AR, A s A H O R B M 0 S AT AT AT AR AR AR R B B, DL B i, 4 e 4
(1) (shuffledenzyme) , 1L (consensus enzyme) o BEME WA ST H BT %0, 451 40, 18
5 AR, 3 PCR (48 F & A B 5848 1) PCR T BEAE A PCR N TP IS 12— ) , sl it
BEATL 5 A2k il 46 1 Lt A8 TR . oA 81 1 K il 45 72491 i1 EP897985 Hhfiids

[0123]  SFRHEGEH] LR 4 i E W A IR R A LE I RAY BB AL 5 LR A [F 1Y
RICHE A IR S, Il SR o FL 4G DL b R A

[0124] B, FACHGRT DL B — o 1, BRI, AR BANS R A2 AE T 48 8 i A 7= A 1
R E BRCHE B BT IR B — R 0 2 A A Sy, R, W se B R A 1% R —
53 1% DNA J741), Bt Ji5 1% DNA J7 5 A0 40 B 5 701 Je b I8k = A2 . 1K 28 HI I 411,
A R IR IR BN 22 5 SR B B (140 40 WO 93/020193, WO 02/092741. WO
03/095638 F1W02004/092479 (K H Novozymes A/S) 4N, ¥ AT LAV ELFE 4R 11156
Y B 5 HIFAARSC . i EAIESR FURTE 3, (ER R 2eis o T 1 3=t ] B R A
EEp

[0125]  FEARIE I St 7y X b, SR8 AR % BH AL H 1 SR B s 1 5 )

[0126]  7ESEARIE R SEHE 77 X rh, SRRHE 2 HAT JP 11682877 (1) SEQ ID NO :1 FZ2E /R 7
A SR SIS 5 B B T8 AR PR S B 1R 7 40 P i ok U AN — D2 R EU LR
SRR A R S LR T4, JF H5 HAT JP 11682877 11 SEQ 1D NO 1 (% L me /v 41) 1) J5
T V3 M I A B LA A ] 7K 1 B R~ B8 ek R i SR g o

[0127] SRS, Wiky il S S e PR 3R & g, mT ARk LAE R 7E 1-1, 500APSU/ kg R4, R ik
10-1, 200APSU/kg 28495, 45 5] & 100-1, 000APSU/ kg 2R Ik BEAEAE

[0128]  HRPEAAKBH, Fi b _bm] I ER M R IR R 25 & B AL 52K B Novozymes A/S, Denmark
] Pectinex® BE XXL. Pectinex® BE Colour. Pectinex® Ultra ;Pectinex” Ultra

SP-L. Pectinex® Yield Mash. Pectinex® XXL. Pectinex® SmashXXL. Pectinex® Smash.
Pectinex™ AR,

[0129] i=

[0130] W DIMEAIE H TR W MEMT 8 A8 . A8 & AR 45 304 A sl E Ak
AR . E RIS AL . AR BB LB T SR 7k . R Al T] LU 22 R iR
1, D06 R T sk A=t B BB R TR SR . TR PR AR ) S A R A M TR 1 B
(subtilisin) , FEAISEIE H 4 AT 3 &8, L IR LS AT 13 (Bacillus lentus) (505 K4
AT (Bacillus clausii) FIHSLE, Gk BAT 3 & 1B Novo , i AT B &5 1 i Car1sberg,
il BLAT B 2 B 309, A BLAT B 21 g 147 RS BLAT 1R 2L A1 168 (4E WO 89/06279 i
R o

[0131]  fL & ik b mT A R A B A S DL G R R A 4 B 5 R 48 ALCALASE™,
SAVINASE™16L Type Ex.PRIMASE™. DURAZYM™ FI1 ESPERASE™ (Novozymes A/S, Denmark) , Hi

16
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Genencor International Inc., (USA) LA N 44 Hi & K AR 4E .OPTICLEAN™, OPTIMASE™,
PROPARASE™. PURAFECT™., PURAPECT™ MA F11 PURAPECT™ 0X. PURAFECT™ 0X-1 Al PURAFECT™
0X-2,

[0132]  {EA R IR 7 i ¢ st 7y =X rh, 22 g AT BALL 0. 001-10KNPU/L, {3 0. 1-1KNPU/
L, 5 5] & 249 0. 3KNPU/L B 0. 001-10KNPU/kg 24, 1%k 0. 1-1KNPU/kg 234, % 1] /& 24
0. 3KNPU/ kg 2RI FEAFAE

[0133]1  JElilE

[0134] W] LUAS A 3 FH T BRVES VLI AT AT JIE U g o 53685 110 T I 1l 55 4 oy B g ke U 1 8
28 AR BRI S AR R A 05 iy P 1 S 461) 6, 458 AR 3 e I 12 T JU il » 0466 e
Novo Industri A/S Rl _ER[3R15H Lipolase. TM. « Lipolase. TM. Ultra. Palatase. TM. A+
Palatase. TM. M fll Lipozyme. TM. o IX SR AR M2 1, 3— R FePE AR T, /K Ad =% H-
LA 3 AL I RR TR o 5 — P ARk R IR 1 i 107 16 A2 1 BE IR U7 g BCC, L HH Bio—Cat, Inc Rk
ERr3EE . XA HARIR S ERE (Candida cylindracea) HIIEFRHE L (select strain),
ST 7K = H I A =B BRI R AR S MR T

[0135]  7E A% & B (1) 77 v 1 s it 77 X oy, g U7 8 mT LA LL 0. 01-100LU/L Ak 3 ¥ ¥, T 1k
1-10LU/L A BRI, R 2 2 1LU/L AL FEES W B 0. 01-100LU/kg 234, Uit 1-10LU/kg 23
W, 5 20 1LU/ kg 2RI FEAFAE

[0136]  £f 4 2
[0137]  FEA KRBT bR 30, RiE T4/ 8 “ 2T 4E 22 o0 il ” Fa ik i i g, oAb 47
Y22 PR N 208 AT Y R B (triose) LB AT 4ESRE. A4 2 fiapamd B -1,
4- FEHBER IR G . AUERBEIL AR Z 501 WG 1 IR SR, IX SO SR P SN I
TR TRET YL T e 4T 4 32 Ak 7 250 0 B E K B LU = b 2 SR R R 41 4
W N -1, 4-B - AIEBEEE (EC3. 2. 1. 4), HEENLD)FIREAN YR 70 7h i) B-1,4- B H
B AT Y —REKfRRE (BC3. 2. 1.91) (AU SR BERG ) , H B ARSI smiH AL ET 4 2% s B — 4
BE PR (EC3. 2. 1. 21) , KR 4 —BERVIR 70 1 B LT 4R RIS ORISR 20 . K2 5T i =
it I8 Sk o IO AT 4 2 45 A5 38 (CBD) FMEAL I (CD) 2, Arid ¥k & & I 2 R A1 72
TR MR o TEA UL A FIBCR Bk A, RIE“ WU RPN B Ros R A 4R o
fEVE HERR AR N -1, 4- B — B SR BN IS O, PR BB AR Enzyme Nomenclature ( By 44
) (1992) 7394 EC 3. 2. 1.4, JF H et b 47 4 55 iR e A 28 B -D- IR B 1,
4-B -D- FEEFEE) () KM, B A A 1,3- B B -D- #EME T 1,4- 8 () K
fift o ] LU A IE T RSV AT 4T 4E 5 o 30 1 21 4 25 T 0 435 40 i k0 o SR 14 90
P AL HEAL 2F BB AR I AR R . Al AT 4E R AR L | LA No. 4, 435, 307 AT, H
ANFET WEE T i#F (Humicola insolens) PRI H 4T 4R, Frl 518 W4 4 £ e
FEHABERY (colour care) anlbiET4E =M. 1X LU 2 22 g (1) S5 2 BR YN & F FR
No. 0495257 WO 91/17243 F1 WO 96,/29397 H ik [ 47 4 Z i .

[0138]  XTHERIRAT B JE (Acetobacter) A ™ A [ 20 B8 4T 4k R 1 /K A1 5 S 1 1T R 1P
Ao =BT LAJE B L ICKREE (Trichoderma reesei) B{E 2 I € TR, BORIRER A T
SR EANIFARBR 7R WFEARSCH AT, B IRORE R % G PR T e s A4, BL A A2
T KA ARE (Trichoderma longibrachiatum) FlZ . AR%E (Trichoderma viride) % FHYJ
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AR LETh A=) o PT LAASE P EH IS BRAT B 8 40 ™ A2 B 41 4 2= K A e e PR A AT 4T 4 32 1
SlEEEY .

[0139] AR MERTELT4E Z B2 Cellulase Tr Concentrate (£T4E B Tr k454 ) £ BIE
MY 2 E 54, Hof Solvay Enzymes, Inc Mk ER] PA3kTS . Cellulase TrConcentrate
SR MR RZBE AW, FE I B ROR S LB R 5245 KRS . XA R S
HEESE (attack) RIREFYE 5 RARET Y R AT WA AT 5 1k 21 4 S5 R A i) vy D i 28
BN SO 5 SR B 2 2 X PR A R e MK AR A B AT 4R 2 CREIE HRBS FR AT
JBA I 2 B WET iR ) R BRI ERMAATEYE) B -D, 4- Biired (KEEH
No. 5, 975,095) .

[0140]  H] Solvay Enzymes, Inc. FiMk LA FRIFH) 55 —FiACR M 4k £ 2 Cellulase
TRL(O 4T 4E 5 TRL) Z2 MM ST R EZME E5W. Cellulase TRLA A RZME AU ES
Cellulase Tr Concentrate B§E -AWIAHFIN 7 3 i B RO EEAF 21, (52 LR AT 2 il 28 0
. CRIE BT AT 4R HEHY Cellulase Tr Concentrate BRG]
01411 H T AKX L E S ER RS Celluzyme Acid P B Al Celluclastl. 5L,
— % H Novo Nordisk f§ Mk b B 3K 4 ;Multifect. TM. Cellulase 300 fi, H
GenencorlInternational R Mk _E 7] 3% 13 ; Fl Rapidase. RTM. Acid Cellulase B, H
Gist-Brocades B.V. Flk ER[3R1G. AL ELT AR HRME SWEH T AR,
HEENVE AR IE N 2 R AW AT 4E 22 1) B — Bl B 8 B Re o I 7K SR 1, T Ik 22 58 4 1T 41
Y28 AR P R AT R 4w A (36 RN No. 5, 975,095) .

[0142]  FEA KRB TTE RS T7 Arh, 27 4R Z b n] DAL B [ B A8 <0, 001-10g
B 1 /L AR, AT 0. 005-5g B 1 /L AL BESSVE, el 2 0. 01-3g B ek 1 /L %8
B 0.001-10g FFER 1 /ke 234, ik 0. 005-5g FEE 1 /keg 234, F A& 0. 01-3g B &
H /kg 239, 155077 b, BLO. 1-1, 000ECU/g 234, {1k 0. 5-200ECU/g 234, ¥ 7l &
1-500ECU/ g 24 (1) FE A% FH 4T 4 32 g o

[0143]  ffiJilE

[0144]  ff)5ilE (cutinase) J&REWS FEMEA MG, 27 , il Lin T S & KolattukudyP E,
J.Bacteriol., 1978, 133(2) :942-951, Cutinases, %I, H: 5 2 iR 1l A0 A 17 2 dbAE T
16 =T R H BRI Il SRR AL (CMC) B A M 2] I & v A . [RIAE, DA A
SRR T 2 2 B REBG2E . A Gt n] DL W096,/ 13580 H A JT BVE B s 5 8 i 25 1 1 it o
F AT DL AR 4K, 31 W000/34450 ATWO 01/92502 H 23 I AR A s A8 44, o HC 3 5 | JF
AAIL .

[0145] BB SEB YR B LA wR IR R 5 i s (SR £R) No. 5, 827, 719) 8k
)& (Fusarium) BEHR, 140, KK LLHAAL (F. roseum culmorum) , B4 7 A2 9 2.1 K2 ik
il (F. solani pisi) (WO 90/09446 ;WO 94,/14964,W094/03578) . ffi il m] LLYE B 2% 4
J& (Rhizoctonia) , BIANSIAL221% 1A (R. solani) MR, BREEMS B (Alternaria) , 512
EHEKT (A brassicicola) [IEKE (WO 94/03578) , BUEATIIAZ K, 21 WO 00/34450 5] WO
01/92502 FHHR R LL A ol thm] LA 4 RV 1K, 4l 5 ML B )& Pseudomonas) , fi ik
WO 01/34899 /T 12 5 M (Pseudomonas mendocina) B #E.

[0146] A5l R LLLL 0. 001-25, 000 T v B 85 F /g Z349), ik 0. 01-10, 000 Fuf 5o i 25
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230, F5 Al 0. 05-1, 000 T se BB /g YD IR LTSN o

2 Bl
[0148] 7["%] ﬁﬁﬁ%ﬁ‘é%f’%%ﬂiﬁl R R VS AP AN T R B T B 1) A T SR P S 1 I
5 TUBMB Enzyme Nomenclature (IUBMB i fiy 44 725 ) (2003) 4 A i 58 8 g V9 25 4 EC
3.2.1.151, Pauly %% (Glycobiology, 1999,9 :93-100) 2 JF K H #i fi fh % (Aspergillus
aculeatus) WIARMI PR TN — B -1, 4- FRRENG. M34R A< B FH IR0 A2 SR i mT 95t
Efﬁﬁi%ﬁﬂﬁljéﬂﬂlo A A 1 ZRRE T 1Y S48 2 SR 12 7K AR A ] SRR 10 P 110 2 SR B
i, o ) A BB i £ B RIS IR 2K IR 12 A AR A SROME () P 1)l SRR I, 40 WO 94/14953
‘:PF)TJZS Ty R S S HHOR 3 AR A T B BRI, R0 2 BGTTT. AT B8 Bk Al ic
AT LS B 2T 1 4 T, R FEHE A ZF fUAT R Bacillus agaradharens BRUE S ZF fF B
(Bacillus firmus). A% FEFHBEE AT LU HA AR PERSG M IT B TANGS LT 4E 205
PEAR HXT T AT v P 4T A 23 1 s 16T P U7 o SR B e, 490, e 7 PN U R B e, EC A4 Gy
T R AT

[0149] K ZEBERE VT LLLL 0. 001-25, 000 T sl EE I / e 239, f1E 0. 01-10, 000 T v g
HH /g 29, HALIE 0. 05-1, 000 e lgER 1 /g 23, Fe a2 0. 5-500 f g 1 / e ]
VIR PE IS N o

[o150] AR HAIIZH &)

[0151]  7E58 —AJ71H, AR W MGG H T AR AT ERNAEY. k4 &9 Lo
WA B A (F7KET) 469, 3 Bl DU 4a A & s B H LA 5 (ready—to-use

composition) o
[0152] IJH: TESETT T A B0 S B B iR ME o — R B R T A B I AL A4
[0153] B IR DACIE A b R 5 AR B L

[0154] Efiiﬁﬂ@iﬁﬁﬁiﬁqﬂ, BRI a — EX BER B 28 FOFT 1R 8 o A B AR, DI UR 1 A
ZEHUAT B SRS K 2F AT B L IR U7 ZE 1M B L 2R SR 1R R NCIB12289, NCIB 12512,
NCIB 12513 8% DSM 9375 8% DSMZ no. 12649, KSMAP1378 5k KSM K36 8% KSM K38 [ Bikk.
[0155]  ZEFAAFEEJE o — JERleEn] LU 23 B LEAL B D183 Fl 6184 HA — A sk JLANB 2 (19747
&, 3 HT LLE— P AL B N196F BB (AT SEQ 1D NO :4 4577 :) o« ZF AT i &
a —JENTEEAZ AL T] LSRR B D183 A G184 HAg — AN LB Sk (AR 4K, IF FLIA AT DLk —
B BA UL B I — A B0LAS sR118K. N195F. R320K. R458K (f# f SEQ ID NO :6 45 5
X))o

[0156]  HL4AHE, ZEAA 15 8 A2 A n] LLAE A7 B D183 T G184 HAT WUk 2%, I Hif & LA N E
X, :R1ISK+N195F+R320K+R458K ( # H SEQ 1D NO :6 %45 /7K ) o

[0157]  PRUEZEAREIE B AT —Fhal 2 R IE R LT 4E 20 e D6 25 L £
R A R BERE R E R A .

[0158]  FEAIL M) SE Ty A, MRtk SR il A SR IR PR AL il , AR IR B 2 FAT 11 J v R, 10
TR H A ZF AT TR G B ZF AT B ARG I ZE AT 1R (Baci 1 Tuspseudoalcalophilus) Fog [G
ZEFIFFE (Bacillus clarkia) , 43 7l A& M A 2RS4 B 1R P 1) B AR ) SR ISR S 5 it

[0150]  m] LIKEIE & T Frid 455 Skt 7 VA e o TR sl & AE AR R A ST . 1X
S Py S0 A S A s T R TS P A YR A 23 BRI 2 I B A R sk LA, DR E AT 4L
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4 (mixture) o

[0160]  JRAE IR a — ek AN R TR S M T LU s I, AR AR e Bl Rl B 0S4 50
BRI, T i Bl w] DA LA iR i AT A S0k, P Jek 2 BUkE (non—dustinggranulate) , ¥
A FER R AR B AR AA, JBE, SR IIE S (protected form) o RJ LA 40 136 [H L 4]
No. 4, 106, 991 1 4, 661, 452 ( 4% T Novozymes A/S) VAT I A= Toky AL ks , I H.AT LA
AT 3 b T8 o ARSIk 0 iR 7 VAR

[o161] Y& ARER 25 4 m] LU Wi U e 1 7 V208 sk v I 22 J0 R4 0 TR I B OB T
i SRR F B . TR S ARSI AN . AP IR R LURYE EP 238 216 AT
(1) T 14 o

[o162]  PHit b, A ETRIE o — JERBE A SR I A R B 2159 v] UL & A F T4 % B
WA & 7 i AT H B 15

[0163]  FEARIEMSEIE Ty b AR K A S5k B A2 bR el e
3 SR PE R R A BRI B A IR iR AeiE A T g H e
J8 A7 S A BTSN o

[0164] & idi AR v MR R ELRE B30 “ YRV & 7 rh SR R0 A Rl o VRS0 A Sk il £ 4
(R Fh I AT SRAS TR RN S (R B R . LRI R AP AE T 4T 4 B IRBi/K 2% R
FAk o 2P EGHRDT E3REU K (extracted) ZYRHUIAR T4 L. 2MEEFIARER
X AT 5 HAT B S R B 140 Ca Mg F1 Fe, (0B M SEIA S BT MEAh (S8R EY ) AR
FIK CORBREN ) o

[0165] A& HIIZA &Y H %

[0166]  7EAS —ANJ7 I, AR BHHS Jo A% S BH I 26 )7 [ I 050 R0 28 6 32, A e A B
(R 7 & . ARG I St 7 2, AR AL A T A R B T

[0167]  ASCHEAFE KA A B B ARAS R T F0 78 b 28 T 1R s S 7y Xy e, R4
X e S 7 25 AE U B AR B LA J7 T o AT 55 [ 14 S it 7 20N A FR 70 Ak BH 11991 [
o 255 b, B T A SR R R )2 F6 MR AT SOl X 4% & B 1) 22 P S A6 T AR s by
RN T2 B 2 W o IX LA Bk T A\ I B AR B R M E . ZEM SRS 00 5 BA
L8 SR A T R

[o168]  ASCHIH T Z M S35 30K, ¥IX L 22 SOk UL e N se e a5 H I .
[o169]  HARIHITT %

[0170]

[0171] - BRYEVERIE A :SEQ 1D NO :38 AR B 22 th & A R o — JERE.
[0172] - PRMEVERI G B :SEQ 1D NO :48 Hh IR S o — ickly, HA S kAWM ESE
a — ek R AL (CD) , HA >k A Rt & Rl g5 &1L (CBD) .

[0173] - F B A (Pectinex BEE XXL,Novozymes A/S) :H M5 & B A RIE IR
TR AR 29 o

[0174] - PRI FLKHE B (Pectinex Ultra ;Novozymes A/S) =i It (IS R IR EG il 25, H
R R EARE IR SR B g AT U SN AT bk ) v Saata

[0175]1 - BRI RIEHE C(Pectinex Yield Mash, Novozymes A/S)

[0176]1 - ERIERIEHE D (Pectinex XXL, Novozymes A/S)
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[0177] - BRI E (Pectinex Smash XXL, Novozymes A/S) o
[0178] fE A Ui Bl H L AWM ERPB PR LANE XS ECT) H

Recommendations (1992) of the Nomenclature Committee of the InternationalUnion of

Biochemistry and Molecular Biology, Academic Press Inc, 1992 H—3{,

[o179] 4

[0180] —460U Interlock Knits (460U ZE&i4m24) ) (Testfabrics, Inc.)

[0181] —Vlisco 24 (kA Vlisco Helmond B.V.)

[0182]  ZZpbH

[0183]  FrERIRZE M

[0184] 1) LOmM FT IR ZEME (pH 3. 0)

[0185]1 ¥4 1.954g HIFTHF R . /K-54) (Citric acid monohydrate) F10. 206g — /K & 745
li24l (Sodium Citrate dihydrate) ¥ T 1L £ /K,

[0186]  2) 1OmM FTEIRZEME (pH 4. 0)

[0187] HIBMgFFM$mA%ﬂIOBg~mAFFM% AT 1L KE TR

[0188]
[0189]

[0190] E'JEZIKZiHHﬂﬁm V4 Rk A B I 5 Ay il ik Clustal 773 (Higgins, 1989, CABIOS
5 :151-153) W52 M5 A~ U HE 1R J7 41) 18] 1) [R]— PEFR BE, ikt 7 25 A A MEGALIGN™ %
(DNASTAR, Inc. , Madison, WI) M [F—MRMELT 2 EHEXTSEL B 010 > (gap penalty)
910, FHER ] 53 (gap length penalty) 24 10, FCXTHEXT 2402 K o4l (Ktuple) =
1%Dﬁﬁ:3@u—5ﬂﬁﬁ%—5

[o191] % A t =y

[0192] éﬁﬁﬁk%ﬁ%ﬁfﬂﬂ%?a—ﬁ%%ﬁﬁﬂ%%MﬂM%ﬁEia—ﬁ%
BB ) Ay A B, JCAF T T BEARVEE SR E o g LAFAU 2 SN TE CL R HE IR I v 2% 1
AR/ B A 5. 260mg VEKY T TN £

[0193] W& a-VE R M. N —a—JE R g (1,4-a -D- 5 ZEKE — A SR 0% - K g g (1,
4—a -D-glucan—glucano—hydrolase), E. C. 3. 2. 1. 1) /KfEVEM 2 T W X B P ) a -1,
4= BE P EE LR A ARV I S BEATRIRG o 5 WU% i B 5 FE S5 T M FE e B o AT
MR e (reverse colorimetry) W E TR 2 73 1 45 AT SR W L B BRAAE A S 1

EhE.
[0194]

‘ o~ ¥ B o
A + AR > HAE + BAE

40°, pH 2.5

[0195] A = 590nm
[o196] WEfh /Rfs t=23F> Wit
[0197]  ARdESAE / OV A -

[0198] JEW) - HEUERY, 29 0. 17g/L
[0199]  ZEhK - AEREL (Citrate), %) 0.03M
[0200]  ft (1,) : 0.03g/L
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[0201]  CaCl, : 1. 85mM

[0202] pH: 2.5040. 05

[0203]  HLEES 40°C

[0204] o W] 23 1

[0205] Pk - 590nm

[0206] PRS- 0. 025AFAU/mL
[0207] W T IEVEM - 0. 01-0. 04AFAU/mL

[0208] B HEAR IX Tl 23 A7 5 7 B SO I EB=SM—0259. 02/01 W] LU 1] Novozymes A/
S, Denmark 223K M 3R 15, @i 5| ¥ SO I FETEA S,

[0209]  a — yE¥pfvEME (FAU)

[0210]  RTLMEH (4,6- W.LH (G7) —p— iEEARTE (G1)-a, D- Z2F LT (4,6-ethyli
dene (G7) —-p—nitrophenyl (G1) — a ,D-mal toheptaoside) ( W.Z.FE —G7TPNP) 1E RN JEANI E i€
W o s . SE 7 VERIE T £ 3E ~GTPNP i ik W 4o i o 7] 250 B A0 2 G G A 25 2Ky o XA
TRy BB G 0] LUE T Konelab30 W%, 3 A2 X s W F 7, R b 2 o g vy M
HIZ 7R o

[0211]  AH X T B br v 5 0 52 BEVE ME . B LFAU 52 XA AE N iR bR UE 41 N B /) i 4 i
5. 260mg Y& TV B & .

[0212]
B ZAF
-Vid 37°C
pH 7.15
& IR 1.86 mM
B K 405 nm
R B 1] S AF
)2 B 1A i
B R B 0.46 - 2.29 mFAU(F)/ml

[0213]  SEVF4HFHIRIX ol 73 B 772 ) SC 4 EB-SM=0216. 02-D 1] LAY 7] Novozymes A/
S, Denmark 223K M 3815, @ 1 5| ¥ SO I AFRE A

[0214]  RHe R ATH BB EME (UPTE) [

[0215] A DLIEIEAE W T 45 41 T B A Obipectin ¥ VAR X T B bR Skl e BR VE
TR B TE

[0216] MY :

[0217]1  JEMRE :0.5% Obipectin

[o218]  EAE  :30°C

[0219] pH :5. 4

[0220] S MVRSTH] 10 734

[0221]  WEOGRE  :238nm
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[0222] 4 1 B T BRBG AL (UPTE) € SCHAERRAESR A T R B O 7 0. 01
WO RE SR Rl 5

[0223]  BE VRN REIRIX PP 5 1R 30492 EB—SM—-0368. 02/01 A LIHEHE ] Novozymes A/
S, Denmark B3R i $ AT, Bk 5| HEZ SO A REAEA ST H .

[0224] S TP RS IR I M (PGU) A 5
[0225] W] LIGEI/E 41T 45 H i 4 1 Wit 22 B8 2 SRR R A 6T T R bvhls Sk ) 5 R
PRSI
[0226]
B L A%

Z otk Hr#g 2, 70 mM; A7HEER L 30 mM

% RA BB 19 g/L

pH 3.5

B 30 °C

B 18] 30 5-4F

% B X AR B 400 PGU/L

S RE 9 PGU/mL
[0227] 752 221 FUBH IR PR AA I, Rk RO FRAIK, L 55 R SR It vh 22 360 S0 I8 1 W v
AL

[0228] B PEARAIR X Pl 43 8 5 1 SC A EB=SM=0615. 02 W] LA ] Novozymes A/S,
Denmark BLKMERAT, Wik 5| PR ZSCFRAFRAEA ST

[0229] i (Tegewa J7¥k)

[0230] JEIDB YL E K ZAFEELR (fabric swatch) SHRFE 1-9 BOPRHERR A 48R T LBk
H I SR /N IERAR ), HoA 1R RE, T 9 A A v g Tk an R A B A
T A 10g KT HEEAE 10ml 7K1, 500 0. 635g T, 44 200mL L BRI I 22 25 B 7K, il s
ILIL W VIRIZRRE T, RN TR BOA R 60 70, F T KB /KBRS 5 7. 75
HAEM TP Z2RIKZ G, HZRDWA TN R AR ER . 25 P93, T7 i bR
WEPRE (scale) 1] M Verband TEGEWA, Karlstrasse 21, Frankfurt a. M., Germany 3K15 .

[0231] R

[0232] EEIMELY LR R RE R4S 2 RS L& u R TR R
Weslitr . W) BRI SR BT 2R EE s be s, Ho 5 Kulbelka-Munk pR%R 4k
PEEEA] (which is linearly proportional toKulbelka—Munk function) ( Bf, K/S). 7E
540nm Macbeth 11, Mode 1#CE-7000) MR AT AL YA FIZRAMIMENE RS B, FHW ™A
BHE R K/S 1A

[0233] K/S= (1-R)*/2R).

[0234] AL N AR ERE ERR % -

[0235] % - RIKEFR= 1-% IR R = 1-100% (K/S—K/S,) / (K/S,0K/S,)

[0236] A1 K/S,00 2K H HA 100 % RILHI N, 5 2 IR IG AR FLR 2, 11 K/S, K B B
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H 0% R R RY, B 2ARZ (heavily) ZBHIFEARLY. FTHKH John H. Luft
FAECE “Ruthenium red and Violet I.Chemistry” 1971 HH5A K= &, W1 & 44t
W 0. 2g/1 574001, 0g/1 EALER 2. 5ml /128 % S EAL B VAT . 1. 0g/1 Silwet L-77 Al
1.0g/1 Tergitol 15-S—12 ¥EEZS/K P Ll 238 | FH B8 B HAEAE H 22 A il 2%
PV Rt B, 4 100mL L RHEBM T 1 5oR W), KRR ET LD A
FIIRE 15 8h. TEUEAY (strainer) HOETEITRFE M, HIGAEZLMR/K (100ml/1 52234 )
HRAE 60°CTEYE 10 208, T JE I BB S5

[0237]  ZUEE

[0238]  #R¥E AATCC 15 7574 79-1995 8 FH f i i Ee (drop test) JiiZil =LA YIEVE 1k
i — K A 2 B B (Lem) % BIIIRAAE A 35 R (taut surface) o W5 7K 19458 1
SR 2R P 5 RTINS TR) 5 FF e SR AR I TR

[0239]  E4H{EAAL

[0240] G320 BLNTHEME (wicking height) s WCMERITEFRZ —  IRIRETE UMb e
25em (2P FERZET7 1) ) Xdemo WAL AT DUKAFE B/ INHEAT TS, W8 HE 5 35 DUIE NV AE
mho MEHBIK / BigekE 2 (waterproof/dye—proofpen) BUZFAE M FIIFEEEAEER TGS 1. 5em
FIPEFE SIS Sem AL 2k . AEFEAEERES 19em AL — 25 28 AR L I S o AT B R 1485k
B EAER IR . AR T B TR Y (thermometer clamp) H 4R, AT A £ 7F 2
TR B 1g/L JeRhsil (i, yEPEE ) 7 AP R KA 20 (MR L2 /b
Sem) o WIS FIATERE 2 YRR 1 5 RV 455 . FEH— B AL RI E BTty
Ao MEGBIATRAE 30 7B Ja NG EHNABR I B 40 A m AL . B AR I AP
i bR

[0241]  SKJitif4

[0242]  sEjfsl 1

[0243]  HERYERICEE A Z MY

[0244]  100% 460U FRZ [ Test Fabrics. MGZUFEHLYIEI M2 26,

[0245] DX TR STl A8 T PR ARSI GBI 1. 9548 MR TR B K- SN 0. 2068 — /KA
FrERR A T 1 THEB T /KRB 2P pH 3. 1B 1. 376 M B BR S /K & )F1 1. 015¢
KA T 1 AR EFACREIS M pH 4. H Lab-0-Mat #4788 4 40ml
B PR TS DT BRI 2R NJoE At o

[0246] 1. FUEYE S EE3EF Leophan A8 MR M 2R R 0. 25g/L. HFEE B
F A0 CHRTUEYE. 10 b2 5, HET A

[0247] 2. AEWPAEIE < 10 A OB VERI R AR BEMTE N 40m] G2y Fi B Ui B ] B4~ 62
MRS IR Rl o [, 7500 (dose) 8 —¥@iE7 Keirlon Jet B £IKE N 1g/L. K&
PeFt 2 55°CIFIRER 30 73 %P.

[0248] 3. Z¥E AEBIAPTRFIN R 2 J5, TENLAY / FEb i n Dekol NS, HofE #1872
95°CIIAT 15 438, BRI PR A 70°C, T

[0249] 4. BGEYE JENKIELE T0CIRE 10 %0,

[0250] 5. ATEYE EARIKIFIEYE 10 7380,

[0251] 6. Jig4% i (spin of f) 23 ERIZAKIF AT

24




CN 101473032 B OB B 923/26 T

[0252] 7. V&2 AL B LR )5 A% SRR I (7] o
[0253] I RRT3E 1o

[0254] 7&5@% 2

[0255] LI

[0256] ﬁu;&ﬁ&?{ﬁﬂ 1 %J%*anm,/\%ﬁﬁ%%n%«m PRtk SR B 5 BR T SIS A AH EE B
AAFIRIBEA RS REEEEBRMERR TR 1o WAESIERRTE pH 3 ER T RIFHITERE.

[0257] x1
[0258]
pH gAY i 711 = BB (%) CFEIE)
4 T 0 24.7
PR 1 SR A 9UPTE/g 21 46. 8
PR I SR S A 90UPTE/g £ |61. 8
1 SR B 13PGU/g 1 60. 4
PE I SRS B 130PGU/g Z34) |95. 6
3 Tl 0 24.0
bt o - VEWIEE B [130PGU/g 274 [91. 2
(m1/kg) 0 0.5 5. 00
, pH 4 24. 7% 46. 8% 61.8%
Pectinex Yield Mash, pH 4 [24. 7% 47. 2% 79. 8%
Pectinex Ultra, pH 4 24. 7% 60. 4% 95. 6%
Pectinex XXL, pH 4 24. 7% 30. 4% 69. 5%
Pectinex Smash XXL,pH 4 [24.7% 32.9% 88.9%
Pectinex BE XXL, pH 3 24.0% 91.2%

[0250]  SEjdsl 3

[0260] A FR kv M0 A FHER M AL T A E’J‘/‘%L%ﬁﬁﬁﬁ?ﬂ&é”ﬁ%ﬂi%%ﬁ

[0261] Vilisco 2R (100%#5 ) K H Vlisco FEVIE|RE Sem*15cm, EAESZiEH] 1 TR
J5 4 G2 E R pH 3 A pH 4o [ BERRAR N 100m] 23, s Hll KeirlonJet B &WKE A 2g/
Lo PGS N 2 B0 (impregnation solution) ' (FIEA) T3 2) FFASRE

— XTI E 2 Bk B RIZUIEE . BREHUR R 30 Fh I H I #LAL (padder)
(Mathis Inc, U.S.A.) &5, BEE—RRBEEUHRSEE 100% K5 HECE T
BUZ RS A, I 2SR AS T RCE AR iR . 24 /M2 S5, B R MRS B . R
d FH BT 2, JRREEATIAE 90 COK iRt 30 5, fE T ALALEY o B R RIS S I K.

TEA HKIK (cold tap water) HIHBEAMZE /D 60 75, FHHFHrHK. Hig TR P IHN
5 TEGEWA A% 4% B by i T A B 4 A e . iR 45 SRR T3 2.

[0262] *Eﬂﬂﬂ 4

[0263] o Y S LS f taNy )

[0264]  {if] '5 %B’ﬂﬂﬂ 3 *HI_JE’J \¢%$H7FHITIEI’J%§/FP12|S% o] AN E AR EPF‘JJD 100m1 ¥2¥v
s I B EATCETE Lab—o-Mat /1, Bz A2 60°C. BUH G, IRPEER 2 BTG
W IMBEIF 7RG . XS w 2 Pk BAHFE SRR, G FEHuR N BT 30
AR L AHENE L. B EE —REFRS R L RIEH 100% K0 HBEE TAZH
RS, BRI ES T E TR E 60°CHRIZKE . 2 /N2 5, BFE MRS EUH

RS BT [DE , IR EATIHE 90 COKE TRt 30 70, F F#LPLP e . R RIS
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Ko AER BARIKPIFTERY 2D 60 72, FFHFHrEUK . HIF T L IF I & TEGEWA SRk
F PR I R AR A0 A e R 45 R s T 2.

[0265] %% 2
[0266]
TEMEE A [SRACEEA (K e WIEE [BAE
(TEGEWA) FNS #] (#) |H (cm)
JRURERY) 0 0 1 0 >60s NA
(raw fabric)
BEL G HEE 50 36000 7 72.6% |5 9
(pH3) ;25°C  |AFAU/L UPTE/L
R ELGHEE 7 68.2% |6 9
(pH4) ;25°C
FLAHEE 9 73.3% |6 9
(pH 3),60°C
FLAHEE 6.5 69.9% |4 9
(pH 4),60°C
[0267] ;4<B@1515
[0268] Y

[0269] ﬁT@ﬁ&ﬁ%&ﬁBZﬂfﬁiﬁkﬁﬁ3*%ﬁﬁﬂ R 45 %T?%S
[0270] ;J<B@1§J6

[0271] EH i it | 5]

[0272] %Tﬁ%&ﬁ%&ﬁBZﬂfﬁiﬁkﬁﬁ4*%ﬁﬁﬂ ﬁ% %T?%S
[0273] 3£ 3

[0274]
VEATEE A | TRIEE B 2 Bl |WREER | BYME
(TEGEWA) |XFx [l (#) [H (cm)
BELHEE |50 52000 |7 76.5% |5 10
(pH 3),25°C |AFAU/L PGU/L
WL E 8 75.4% |2 10
(pH 4),25°C
S HEE 8 75.4% |5 11
(pH 3),60°C
FLAHEE 6.5 72.6% |4 9.5
(pH 4),60°C
[0275] ;4<ﬁﬁéﬁl7
[0276] Y

[0277] ﬁT%Mﬁ%%ﬁBmﬁkﬁﬁ%ﬁAzﬂCE%%*%W3*%ﬁmﬂoWﬁ
g R R TR 4.

[0278] ;J<B@1?]8

[0279]  {§ i

[0280] %T%&ﬁ%%ﬁBﬂﬁkﬁﬁ%ﬁAZﬂCE%%*%W4*%ﬁﬁﬂoWﬁ
G Tk 4.

[0281] &4
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[0282]
WEMEEB  [RREEA B Rk [REE |BE4E
(TEGEWA) ENS B (#)|H (cm)
BEL Y E 50FAU/L 36000 9 69.9% |6 9.5
(pH 3),25°C UPTE/L
RS 9 58.1% |5 8.5
(pH 4),25C
RS 8.5 71.1% |10 10
FLYHEE 9 62.1% |5 10
(pH 4),60°C
[0283] *E@fﬂ 9
[0284] i )

o205) T LS B R A R RS DA AU A 2 1
HES S 3 A, LR TR 5.

o296] i 10

[0287]  {f " i L Y% e i

o206) 1 S B LR 0 A PR S b ST AU 2 1
JES S 4 AR, WL TR 5.

[0289] %5
[0290]
WEMEEB  [REEB B3k R [REE |E4E
(TEGEWA) ENS & (#)|H (cm)
RS 50FAU/L 52000 8 74.5% |13 9.5
(pH 3),25°C PGU/L
RS 8.5 65.7% |2 10
(pH 4),25C
FLYHEE 9 75.2% |4 9.5
(pH 3),60°C
RS 7.25 69.4% |9 9
(pH 4),60C
[0291] }iﬂiﬁﬂ 11
[0292] '

[0293]  100% #3214 (270g/m") K H Bors Wafver; Kungsfors AB, Sweden, EAE 2003

(R Cupper 3/1 G AN, PRSI G 28 B /om ZUDRN 14 45 Jom H5%5, 4645 AT No
11, MEZ HA Ne 8. PIFFLb S35 0 T A K Ui . 2P BEHEHUE (drysize pick up)
M 8% . FKEFEAS Kollotex 5. Solvitose X0 FEAFLAFIHANEE (beeftallow
wax) . Kollotex 5 /2K FE DR B IEMAE. SolvitoseX0 f2& kL FEVER AR, B4 0. 07 [
o 2 E{%ﬁéﬁ%tﬂiﬂ)ﬁﬁ%?’] 25g.

[0204]  JHL I T IR pH 3 2KF 11.53g 85 % MMV T+ 4. 5 JH4liK, Ff 5NNaOH ¥
JEZ pH 2. 95, FEIN/K A 5 To EZZmM P ias N 2g/1 AEBS TR EE MR QRIET] ) 2 55, I
EAE 25 CIIZEH pH o 3. 05, 4136 6 A8 IR & .

[0295] Wi AbFELE Lab—o—mat (Werner Mathis) " iHAT. fEFE DM ENIN 250ml 22
. ININge 2 el o - JEME. fERDEEM PIICE — RV (250) o RHGEM S A I
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JCEAE Lab—o—mat . 1HiL Lab—o-mat WAL LA INHAR G LLEE 7381 5 CREEM I 2
50°C . 7E 50°C LA 30rpm FEXEHEt 45 7380 TEREALTE Y J5 , AHARTEAH R FRIBEAE 43 SIAE 95
75 F1 40°C F K BB W FE e

[0206]  fEZS/S P TR A, FIBUA RS AR, B SR B AEMSE L 5 Fr
FE 1-9 (1) TEGEWA AR e LU, Hor 120, i1 9 WA Bt s o PR AR o IR B 7R 588
UFRIVER 2B AUAEVEAL H 20 = A b N 58 1, 3 B B FE il 25 HESF- 34 TEGEWA
. ZiRRTEKE6,

[0207] BV T E GRS THRRW . HeB2WH Thomas—Wiley #LAL (mill) i@
i 1mm GHEY)E. B LWREE (Fabric mash)4.00(+/-0.01)g 5 80mL1g/L EDTA %R S -
B TR IR S IAERE IR (B Brunswick Scientific Co. Inc,Series 25) H1£E 70°CH1 200rpm
JLE 15 /NI, AEIZ 30 23802 5, 78 20°C BL 2500rpm BB A B0 10 438 e B A
T-LA Perkinelmer Ji W s GG BT G 8 & & o

[0298] X6
[0299]
Bl KA [B&] TEGEWA {4 BT
(AFAU/kg £49) | (F3%14) (mg/L)
Mn Fe
F B 0 1.3 0.23 3.91.
BRME o-ZA0BE A | 27.5 2.3 o n/a n/a
275 3.8 020 |2.72
1100 5.2 n/a n/a

[0300] n/a =AM (not measured) .
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110> #4EfEdb3E v 7] (Novozymes North America, Inc.)
Y5 v w) (NOVOZYMES A/S)
<120> WIS IT %
<130>10939-W0O
<160>48
<170>PatentIn version 3.4
<210>1
<211>396
<212>DNA
213> NN #h#E (Aspergillus kawachii)
<220>
<221>CDS
<222>(1).. (396)
<223> JI| i £ CBD
<400>1
act agt aca tcc aaa gcc acc acc tec tet tet tet tet tet get get 48
Thr Ser Thr Ser Lys Ala Thr Thr Ser Ser Ser Ser Ser Ser Ala Ala
1 5 10 15
gct act act tct tca tca tge acc gca aca agce acc acc ctce ccc atce 96
Ala Thr Thr Ser Ser Ser Cys Thr Ala Thr Ser Thr Thr Leu Pro Ile
20 25 30
acc ttc gaa gaa ctc gtc acc act acc tac ggg gaa gaa gtc tac ctc 144
Thr Phe Glu Glu Leu Val Thr Thr Thr Tyr Gly Glu Glu Val Tyr Leu
35 40 45
agc gga tct atc tcc cag ctc gga gag tgg gat acg agt gac gecg gtg 192
Ser Gly Ser Ile Ser Gln Leu Gly Glu Trp Asp Thr Ser Asp Ala Val
50 hh 60
aag ttg tcc gcg gat gat tat acc tcg agt aac ccc gag tgg tet gtt 240
Lys Leu Ser Ala Asp Asp Tyr Thr Ser Ser Asn Pro Glu Trp Ser Val
65 70 75 80
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act gtg tcg

Thr

gtc
Val

tat
Tyr

acg
Thr

Val

gat
Asp

act
Thr

tgg
Trp
130

<210>2

<211>131
<212>PRT

Ser

gag
Glu

gtg
Val
115
agg
Arg

ttg

Leu

gat
Gly
100
cct

Pro

tag

<213> )1 Hh il 27

<400>2

Thr
1
Ala
Thr
Ser
Lys
65
Thr
Val

Tyr

Thr

Ser

Thr

Phe

Gly

50

Leu

Val

Asp

Thr

Trp
130

Thr

Thr

Glu

35

Ser

Ser

Ser

Glu

Val

115
Arg

Ser
Ser
20

Glu
Tle
Ala
Leu
Gly

100

Pro

ccg
Pro
85

gga
Gly

gaa
Glu

Leu
Ser
Asp
Pro
85

Gly

Glu

gtg
Val

agt
Ser

tgt
Cys

Ala

Ser

Val

Gln

Asp

70

Val

Ser

Cys

888
Gly

gtg
Val

888
Gly

Thr

Cys

Thr

Leu

55

Tyr

Gly

Val

Gly

acg
Thr

act
Thr

aat

Asn
120

Thr

Thr

Thr

40

Gly

Thr

Thr

Thr

Asn
120

acc
Thr

tgg
Trp
105

g88

Ser

Ala
25

Thr
Glu
Ser
Thr
Trp

105
Gly

30

ttc
Phe
90

gaa

Glu

agt

Ser

Ser

10

Thr

Tyr

Trp

Ser

Phe

Glu

Ser

gag
Glu

agt
Ser

888
Gly

Ser

Ser

Gly

Asp

Asn

75

Glu

Ser

Gly

tat
Tyr

gat
Asp

gag
Glu

Ser

Thr

Glu

Thr

60

Pro

Tyr

Asp

Glu

aag

Lys

ccg

Pro
acg

Thr
125

Ser

Thr

Glu

45

Ser

Glu

Lys

Pro

Thr
125

ttt
Phe

aat
Asn
110

gtg
Val

Ser
Leu
30

Val
Asp
Trp
Phe
Asn

110
Val

att
Ile
95

agg
Arg

Val

Ala
15

Pro
Tyr
Ala

Ser

Ile

095

Arg

Val

aag

Lys

gag
Glu

gat
Asp

Ala

Ile

Leu

Val

Val

80

Lys

Glu

Asp

288

336

384

396
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<210>3

<211>1533

<212>DNA

213> B4 (Aspergillus niger)

<220>

<221>CDS

<222>(1).. (1533)

<223> BMERRME o - JEME

<220>
221> IR
<222>(64).. (1533)

<400>3
atg aga tta tcg act tcg agt ctc ttc ctt tcc gtg tct ctg ctg ggg 48
Met Arg Leu Ser Thr Ser Ser Leu Phe Leu Ser Val Ser Leu Leu Gly

-20 -15 -10
aag ctg gcc ctc ggg ctg tcg get geca gaa tgg cge act cag tecg att 96
Lys Leu Ala Leu Gly Leu Ser Ala Ala Glu Trp Arg Thr Gln Ser Ile

tac ttc cta ttg acg gat cgg ttc ggt agg acg gac aat tcg acg aca 144
Tyr Phe Leu Leu Thr Asp Arg Phe Gly Arg Thr Asp Asn Ser Thr Thr

15 20 25
gct aca tgc gat acg ggt gac caa atc tat tgt ggt ggc agt tgg caa 192
Ala Thr Cys Asp Thr Gly Asp Gln Ile Tyr Cys Gly Gly Ser Trp Gln

30 35 40
gga atc atc aac cat ctg gat tat atc cag ggc atg gga ttc acg gcc 240
Gly Ile Ile Asn His Leu Asp Tyr Ile Gln Gly Met Gly Phe Thr Ala
45 50 bh
atc tgg atc tcg cct atc act gaa cag ctg ccc cag gat act get gat 288
Ile Trp Ile Ser Pro Ile Thr Glu Gln Leu Pro Gln Asp Thr Ala Asp
60 65 70 75
ggt gaa gct tac cat gga tat tgg cag cag aag ata tac gac gtg aac 336
Gly Glu Ala Tyr His Gly Tyr Trp Gln Gln Lys Ile Tyr Asp Val Asn
80 8b 90

tcc aac ttc gge act gca gat gac ctc aag tcc ctc tca gat geg ctt 384
Ser Asn Phe Gly Thr Ala Asp Asp Leu Lys Ser Leu Ser Asp Ala Leu

95 100 105
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cat gcc cge gga atg tac ctc atg gtg gac gtc gtc cct aac cac atg 432
His Ala Arg Gly Met Tyr Leu Met Val Asp Val Val Pro Asn His Met

110 115 120
ggce tac gcc gge aac gge aac gat gta gac tac age gtc ttc gac ccc 480
Gly Tyr Ala Gly Asn Gly Asn Asp Val Asp Tyr Ser Val Phe Asp Pro
125 130 135
ttc gat tcc tce tece tactte cac cca tac tge ctg atc aca gat tgg 528
Phe Asp Ser Ser Ser Tyr Phe His Pro Tyr Cys Leu Ile Thr Asp Trp
140 145 150 155
gac aac ttg acc atg gtc caa gat tgt tgg gag ggt gac acc atc gta 576
Asp Asn Leu Thr Met Val Gln Asp Cys Trp Glu Gly Asp Thr Ile Val
160 165 170
tct ctg cca gac cta aac acc acc gaa act gcc gtg aga aca atc tgg 624
Ser Leu Pro Asp Leu Asn Thr Thr Glu Thr Ala Val Arg Thr lle Trp
175 180 185
tat gac tgg gta gcec gac ctg gta tcc aat tat tca gtc gac gga ctc 072
Tyr Asp Trp Val Ala Asp Leu Val Ser Asn Tyr Ser Val Asp Gly Leu
190 195 200
cge atc gac agt gtc ctc gaa gtc gaa cca gac ttc ttc ccg gge tac 720
Arg Ile Asp Ser Val Leu Glu Val Glu Pro Asp Phe Phe Pro Gly Tyr
205 210 215
cag gaa gca gca ggt gtc tac tge gtc gge gaa gtc gac aac gge aac 768
Gln Glu Ala Ala Gly Val Tyr Cys Val Gly Glu Val Asp Asn Gly Asn
220 225 230 235
cct gee ctec gac tge cca tac cag aag gtc ctg gac gge gte ctc aac 816
Pro Ala Leu Asp Cys Pro Tyr Gln Lys Val Leu Asp Gly Val Leu Asn
240 245 250
tat ccg atc tac tgg caa ctc ctc tac gcec ttc gaa tcec tce age gge 864
Tyr Pro Ile Tyr Trp Gln Leu Leu Tyr Ala Phe Glu Ser Ser Ser Gly
255 260 265
agc atc agce aat ctc tac aac atg atc aaa tcc gtc gca age gac tge 912
Ser Ile Ser Asn Leu Tyr Asn Met Ile Lys Ser Val Ala Ser Asp Cys
270 2'7h 280
tcc gat ccg aca cta ctc gge aac ttc atc gaa aac cac gac aat ccc 960
Ser Asp Pro Thr Leu Leu Gly Asn Phe Ile Glu Asn His Asp Asn Pro
285 290 295
cgt ttc gee tee tac acc tce gac tac tcg caa gee aaa aac gtc ctce 1008
Arg Phe Ala Ser Tyr Thr Ser Asp Tyr Ser Gln Ala Lys Asn Val Leu
300 305 310 315
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agc

Ser

gaa
Glu

tgg
Trp

acc
Thr

att
Ile
380

Met

aaa

tac

Tyr

acc
Thr

ccg
Pro
460
g8C
Gly

tac

Tyr

cag
Gln

ctt

Leu

acg
Thr
365
acc
Thr

cgce

Arg

g8¢C
Gly

aca
Thr

gtg
Val

445

aga

Arg

888
Gly

<210>4

<211>511
<212>PRT

atc
Ile

cac
His

tca
Ser
350
aac

Asn

tac

Tyr

aaa

Lys

tce

Ser

tce
Ser
430
gac

Asp

gtt
Val

agc

Ser

213> B i

ttc
Phe

tac
Tyr
335
g8cC
Gly

gcg
Ala

gCcg
Ala

g8C
Gly

tca
Ser
415

g8cC
Gly

tcg

Ser

ctt

Leu

g8a
Gly

cte
Leu
320
tce

Ser

tac

Tyr

atc
Tle

aat

Asn

acc
Thr
400
gga
Gly

acg
Thr

age

Ser

ctg

Leu

aga
Arg
480

tce

Ser

g8cC
Gly

gac

Asp

cge

Arg

gat
Asp
38h
tca

Ser

agc

Ser

aag

Lys

g8C
Gly

cce
Pro
465
aca
Thr

gac

Asp

g8cC
Gly

acc
Thr

aaa
370

gca

Ala

g88
Gly

agc

Ser

ctg

Leu

gat
Asp

450

gCcg
Ala

acce
Thr

g8C
Gly

aag

Lys

tce
Ser
3bb
cta

Leu

ttc
Phe

agc

Ser

tac

Tyr

atc
Ile
435
att
Ile

tee

Ser

acg
Thr

atc ccce
Ile Pro
325
gtg ccc
Val Pro
340
gca gag
Ala Glu

gce atce
Ala Ile

tac act
Tyr Thr

caa gtc
Gln Val
405
acc ctg
Thr Leu
420
gaa gcg
Glu Ala

cce gtg
Pro Val

gtc gtc
Val Val

acc aca
Thr Thr
485

33

atc
Ile

tac

Tyr

ctg

Leu

tca

Ser

gac
Asp
390
atc
Ile

acc
Thr

tac

Tyr

ccg

Pro

gat
Asp
470
act
Thr

gtc
Val

aac

Asn

tac

Tyr

gct
Ala
37h
agce

Ser

acce
Thr

ctc

Leu

aca
Thr

atg
Met

455

age

Ser

gct
Ala

tac

Tyr

cge

Arg

acc
Thr
360
gac

Asp

aac

Asn

gtc
Val

agc

Ser

tge
Cys
440
gCg
Ala

tet

Ser

gct
Ala

gce

Ala

gaa
Glu
345
tgg
Trp

tcg

Ser

acc
Thr

ctc

Leu

gga
Gly
425
aca
Thr

tcg

Ser

tcg

Ser

act
Thr

g8C
Gly
330
gCg
Ala

ata
Ile

gce

Ala

atc
Ile

tce
Ser
410
agc

Ser

tce

Ser

gga
Gly

ctc

Leu

agt
Ser
490

gaa
Glu

acc
Thr

gce

Ala

tac

Tyr

geca
Ala
395
aac

Asn

g8¢C
Gly

gtg
Val

tta

Leu

tgt
Cys
475

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1533
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<400>4

Met Arg Leu

Lys
)

Tyr
Ala
Gly
Ile
60

Gly
Ser
His
Gly
Phe
140
Asp
Ser
Tyr
Arg
Gln
220
Pro

Tyr

Ser

-20

Leu
Phe
Thr
Ile
45

Trp
Glu
Asn
Ala
Tyr
125
Asp
Asn
Leu
Asp
Ile
205
Glu
Ala

Pro

Ile

Ala

Leu

Cys

30

Tle

Ile

Ala

Phe

110

Ala

Ser

Leu

Pro

Trp

190

Asp

Ala

Leu

Ile

Ser

Ser
Leu
Leu
15

Asp

Asn

Ser

Ser

Thr

Asp

175

Val

Ser

Ala

Asp

Tyr

255

Asn

Thr

Gly

Thr

Thr

His

Pro

His

80

Thr

Met

Asn

Ser

Met

160

Leu

Ala

Val

Gly

Cys

240

Trp

Leu

Ser

Leu

Asp

Gly

Leu

Ile

65

Gly

Ala

Tyr

Gly

Tyr

145

Val

Asn

Asp

Leu

Val

225

Pro

Gln

Tyr

Ser
-15
Ser
Arg
Asp
Asp
50

Thr

Tyr

Leu
Asn
130
Phe
Gln
Thr
Leu
Glu
210
Tyr
Tyr

Leu

Asn

Leu

Ala

Phe

Gln

35

Tyr

Glu

Trp

Asp

Met

115

Asp

His

Asp

Thr

Val

195

Val

Cys

Gln

Leu

Met

Phe
Ala
Gly
20

Ile
Ile
Gln
Gln
Leu
100
Val
Val
Pro
Cys
Glu
180
Ser
Glu
Val
Lys
Tyr

260
Ile

34

Leu

Glu

Arg

Tyr

Gln

Leu

Gln

85

Asp

Asp

Tyr

Trp

165

Thr

Asn

Pro

Gly

Val

245

Ala

Lys

Ser

Trp

Thr

Gly

Pro

70

Ser

Val

Tyr

Cys

150

Glu

Ala

Tyr

Asp

Glu

230

Leu

Phe

Ser

Val
-10
Arg

Gly
Met
55

Gln
Ile
Leu
Val
Ser
135
Leu
Gly
Val
Ser
Phe
215
Val
Asp

Glu

Val

Ser

Thr

Asn

Gly

40

Gly

Asp

Tyr

Ser

Pro

120

Val

Tle

Asp

Arg

Val

200

Phe

Asp

Gly

Ser

Ala

Leu

Gln

Ser

25

Ser

Phe

Thr

Asp

Asp

105

Asn

Phe

Thr

Thr

Thr

185

Asp

Pro

Asn

Val

Ser

265

Ser

Leu
Ser

10
Thr

Thr
Ala
Val
90

Ala

His

Tle
170
Ile
Gly
Gly
Gly
Leu
250

Ser

Asp

Gly

Ile

Thr

Gln

Ala

75

Asn

Leu

Met

Pro

Trp

155

Val

Trp

Leu

Tyr

Asn

235

Asn

Gly

Cys
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Ser

Arg
300

Ser

Glu

Trp

Thr

Ile

380
Met

Tyr

Thr

Pro
460
Gly

Asp
285
Phe

Tyr
Gln
Leu
Thr
365
Thr
Arg
Gly
Thr
Val
445

Arg

Gly

<210>5

<211>102
<212>PRT

270

Pro

Ala

Ile

His

Ser

350

Asn

Tyr

Lys

Ser

Ser

430

Asp

Val

Ser

Thr

Ser

Phe

Tyr

335

Gly

Ala

Ala

Gly

Ser

415

Gly

Ser

Leu

Gly

Leu

Tyr

Leu

320

Ser

Tyr

Ile

Asn

Thr

400

Gly

Thr

Ser

Leu

Arg
480

Leu
Thr
305
Ser
Gly
Asp
Arg
Asp
385
Ser
Ser
Lys
Gly
Pro

465
Thr

<213> w2 (Bacillus

<220>

<221> ZEifeig

<222>(1).. (102)

<223>CBD

<400>5

Gly

290

Ser

Asp

Gly

Thr

370

Ala

Gly

Ser

Leu

Asp

450

Ala

Thr

275

Asn

Asp

Gly

Ser
355
Leu
Phe
Ser
Tyr
Ile

435
Ile

Ser

Thr

280

Phe Ile Glu Asn His Asp Asn Pro

Tyr

Ile

Val

340

Ala

Ala

Tyr

Gln

Thr

420

Glu

Pro

Val

Thr

Ser

Pro

325

Pro

Glu

Ile

Thr

Val

405

Leu

Ala

Val

Val

Thr
485

flavothermus)

35

295

GlnAla Lys Asn Val Leu

310

Ile Val Tyr

Tyr

Leu

Ser

Asp

390

Ile

Thr

Tyr

Pro

Asp

470
Thr

Asn

Tyr

Ala
375

Ser

Thr

Leu

Thr

Met

455

Ser

Ala

Arg

Thr

360

Asp

Asn

Val

Ser

440

Ala

Ser

Ala

315

Ala Gly Glu

Glu
345
Trp
Ser
Thr
Leu
Gly
425
Thr
Ser

Ser

Thr

330
Ala

Tle

Ala

Ile

Ser

410

Ser

Ser

Gly

Leu

Ser
490

Thr

Ala

Tyr

Ala

395

Asn

Gly

Val

Leu

Cys
475



CN 101473032 B F 3 *x

8/77 1T

Ile Ser Thr Thr Ser Gln Ile Thr Phe Thr Val Asn Asn Ala Thr Thr
1 5 10 15
Val Trp Gly Gln Asn Val Tyr Val Val Gly Asn Ile Ser Gln Leu Gly
20 25 30
Asn Trp Asp Pro Val His Ala Val Gln Met Thr Pro Ser Ser Tyr Pro
35 40 45
Thr Trp Thr Val Thr Ile Pro Leu Leu Gln Gly Gln Asn Ile Gln Phe
50 55 60
Lys Phe Ile Lys Lys Asp Ser Ala Gly Asn Val Ile Trp Glu Asp lle
65 70 75 80
Ser Asn Arg Thr Tyr Thr Val Pro Thr Ala Ala Ser Gly Ala Tyr Thr
85 90 95
Ala Ser Trp Asn Val Pro
100

<210>6

<211>99

<212>PRT

213> W E WA Bacillus sp.)
<220>

221> Z5HaI,

<222>(1).. (99)

<223>CBD

<400>6

Thr Ser Asn Val Thr Phe Thr Val Asn Asn Ala Thr Thr Val Tyr Gly

1 5 10 15

Gln Asn Val Tyr Val Val Gly Asn Ile Pro Glu Leu Gly Asn Trp Asn

20 25 30
Ile Ala Asn Ala Ile Gln Met Thr Pro Ser Ser Tyr Pro Thr Trp Lys
35 40 45
Thr Thr Val Ser Leu Pro Gln Gly Lys Ala Ile Glu Phe Lys Phe Ile
50 55 60

Lys Lys Asp Ser Ala Gly Asn Val Ile Trp Glu Asn Ile Ala Asn Arg

65 70 75 80

Thr Tyr Thr Val Pro Phe Ser Ser Thr Gly Ser Tyr Thr Ala Asn Trp
85 90 95

36
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Asn Val Pro

<210>7

<211>102

<212>PRT

<213> WER % (Alcaliphilic Bacillus)

<220>
221> #hfe i,
<222>(1).. (102)
<223>CBD

<400>7

Thr Ser Thr Thr Ser Gln Ile Thr Phe Thr Val Asn Asn Ala Thr Thr
1 5 10 15
Val Trp Gly Gln Asn Val Tyr Val Val Gly Asn Ile Ser Gln Leu Gly
20 25 30
Asn Trp Asp Pro Val Asn Ala Val Gln Met Thr Pro Ser Ser Tyr Pro
35 40 45
Thr Trp Val Val Thr Val Pro Leu Pro Gln Ser Gln Asn Ile Gln Phe
50 55 60
Lys Phe Ile Lys Lys Asp Gly Ser Gly Asn Val Ile Trp Glu Asn Ile
65 70 75 80
Ser Asn Arg Thr Tyr Thr Val Pro Thr Ala Ala Ser Gly Ala Tyr Thr
85 90 95
Ala Asn Trp Asn Val Pro
100

<210>8
<211>112
<212>PRT

{213>Hormoconis resinae

<220>
221> HifHs,
<222>(1).. (112)
<223>CBD
<400>8

37
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Cys
1
Glu
Ile
Pro
Tyr
65

Thr

Thr

Gln Val

Asn Leu

Ala Asp
35

Leu Trp

50

Gln Tyr

Val Asn

Thr Asp

<210>9
<211>95
<212>PRT

213> &4 (Lentinula edodes)

<220

221> HERYIE

Ser Ile
5

Tyr Val

20

Ala Tyr

Ser Ala

Val Arg

Arg Thr
85

Asp Ala
100

<222>(1).. (95)
<223>CBD

<400>9

Val Ser Val Thr Phe

1
Val

Tyr Leu

Thr Gly
20

Asn Ala Ile Leu Leu

Val

Asp
65
Thr

35
Asp Leu
50
Gly Ser

Thr Pro

Pro Gly

Gly Thr

Ala Asn

Thr Phe

Ile Gly

Pro Leu

Ala Ile
55

Gln Glu

70

Leu Thr

Trp Met

Asn Val

Ala Val

Ser Ser

Ser Thr
55

Val Thr

70

Gly Thr

Asn
Asn
Ser

40

Pro

Val

Gly

Ile

Ser

25

Ala

Leu

Cys

Pro

Pro
105

Asn
10

Ser

Ser

Asn

Asp

Ala

90
Val

Asp Ala Ser

10

Asp Ala Leu

25

Ala Asn Tyr

40

Asp Val Gln

Trp Glu Ser

Tyr Ala Thr

38

Ala Thr
Asp Leu
Ala Tyr
Ala Gly
Gln Pro
75

Cys Gly

Gly Ser

Thr Leu

Glu Asp

Pro Thr

Tyr Lys
60

Asp Pro

75

Asn Asp

Thr
Gly
Thr
45

Glu
Tyr

Gly

Ser

Glu
Trp
Trp
45

Tyr

Asn

Thr

Tyr
Ala
30

Gln
Val
Ile

Ala

Gly
110

Gly
Ser
30

Ser
Ile

Met

Trp

Tyr
15

Trp
Asp
Ile
Tyr
Ala

95

Asn

Gln
15

Thr
Val
Lys

Glu

Arg

Gly

Asn

Arg

Ser

Glu

80
Val

Asn

Asp

Thr

Lys

Ile
80
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<210>10
<211>107
<2125PRT

85

213> HKE K E (Neurospora crassa)

220>

221> SEMIK

222> (1)
<223>CBD

<400>10

Cys Ala
1
Thr Ser

Gly Asn

Ser Ser
50

Thr Ser

65

Lys Trp

Ala Ser

<210>11

<211>115
<212>PRT

.. (107)

Ala Asp

Tyr Gly

20
Trp Ala
35

Ser Asn

Phe Lys

Glu Asn

Thr Ala
100

His

Gln

Pro

Pro

Tyr

Asp

85
Thr

Glu

Thr

Ala

Leu

Lys

70

Pro

Leu

Val

Val

Ser

Trp

55

Tyr

Asp

Asp

Leu

Ser

Val

Arg

Asp

Val

Val

25

Val

Thr

Val

Ser

Thr
105

90

Thr
10

Val
Thr
Thr
Val
Tyr

90
Trp

Phe Asn
Gly Ser
Leu Ser
Ile Ala
60
Asn Ser

75
Ala Val

Arg

95

Glu Lys Val Thr
15
Ile Ala Ala Leu
30
Ala Lys Gln Tyr
45
Leu Pro Gln Gly

Asp Gly Ser Val

80

Gly Thr Asp Cys
95

213> Z RN (Talaromyces byssochlamydioides)

<220>

<221> HEifig

222> (1)
<223>CBD

.. (11b)
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<400>11

Thr Thr Thr Gly
1

Thr Phe Asp Glu

20
Ser Gly Ser Ile
35
Ala Leu Ser Ala
50

Thr Val Asn Leu
65

Gln Gln Thr Asp

Tyr Thr Val Pro
100
Ser Trp Gln
115

<210>12
<211>115
<2125PRT

Ala

Ile

Pro

Val

Pro

85
Ala

Ala

Val

Ala

Asp

Ala

70

Thr

Asn

Pro
Thr
Leu
Tyr
55

Gly

Ile

Cys
Thr
Gly
40

Thr
Thr

Val

Gly

<213>Geosmithia cylindrospora :

<220>

221> #hfe i
<222>(1).. (115)
<223>CBD

<400>12

Thr Ser Thr Gly Ser Ala Pro

1

5

Thr Phe Asp Glu Ile Val Thr

20

Ala Gly Ser Ile Ala Ala Leu

35

Ala Leu Ser Ala Ala Asp Tyr

50

95

Thr

Thr

25
As

Se

Se

n

r

r

Trp

Gl
10

n
5

Thr
10
Tyr

Trp

Ser

Phe

Glu

90
Thr

Pro
Gly
Asp
Asn
Glu
75

Asp

Thr

Thr

Glu

Thr

Pro

Ala

Thr

Thr

Ser

45

Leu

Pro

Ile

Cys Thr Thr Pro Thr Thr

10

Thr Ser Tyr Gly Glu Thr

25

Gly Asn Trp Asp Thr Asn

40

45

Thr Ser Asn Asn Asn Leu

40

60

Val

Val

30

Ser

Trp

Phe

Asn

Ile
110

Ala
15
Tyr

Ala

Tyr

Phe

Arg

95
Asp

Val

Leu

Ile

Val

Val

80

Ser

Asp

Val Ala Val

15

Val Tyr Leu

30

Ser Ala Ile

Trp Tyr Val
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Thr Val Asn Leu Ala Ala Gly Thr Ser Phe Gln Tyr Lys Phe Phe Val
65 70 75 80
Lys Glu Thr Asp Ser Thr Ile Val Trp Glu Asp Asp Pro Asn Arg Ser
85 90 95
Tyr Thr Val Pro Ala Asn Cys Gly Gln Thr Thr Ala Ile Ile Asp Asp
100 105 110

Thr Trp Gln

115

<210>13
<211>139
<212>PRT
213> 4RI 5 (Scorias spongiosa)

<220>
221> HifHhs,
<222>(1).. (139)
<223>CBD

<400>13

Ala Lys Val Pro Ser Thr Cys Ser Ala Ser Ser Ala Thr Gly Thr Cys
1 5 10 15
Thr Thr Ala Thr Ser Thr Phe Gly Gly Ser Thr Pro Thr Thr Ser Cys
20 25 30
Ala Thr Thr Pro Thr Leu Thr Thr Val Leu Phe Asn Glu Arg Ala Thr
35 40 45
Thr Asn Phe Gly Gln Asn Val His Leu Thr Gly Ser Ile Ser Gln Leu
50 55 60
Gly Ser Trp Asp Thr Asp Ser Ala Val Ala Leu Ser Ala Val Asn Tyr
65 70 75 80
Thr Ser Ser Asp Pro Leu Trp Phe Val Arg Val Gln Leu Pro Ala Gly
85 90 95
Thr Ser Phe Gln Tyr Lys Tyr Phe Lys Lys Asp Ser Ser Asn Ala Val
100 105 110
Ala Trp Glu Ser Asp Pro Asn Arg Ser Tyr Thr Val Pro Leu Asn Cys
115 120 125
Ala Gly Thr Ala Thr Glu Asn Asp Thr Trp Arg
130 135

41
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<210>14
<211>126
<2125PRT

<213 I EH4 (Bupenicillium ludwigii)

220>

221> g

222> (1)
<223>CBD

<400>14

Ser Thr
1
Thr Ser

Ala Thr

Gln Leu
50

Asp Tyr

65

Ala Gly

Ser Tle

Ala Cys

<210>15

<211>116
<212>PRT

.. (126)

Thr Thr
Cys Thr
20
Thr Tyr
Gly Asp
Thr Ser
Thr Val
Glu Trp
100

Ala Thr
115

Thr

Thr

Tyr

Trp

Ser

Phe

85

Glu

Thr

Ser

Pro

Gly

Asp

Asp

70

Glu

Ser

Ala

Thr

Thr

Glu

Thr

95

His

Tyr

Asp

Val

Thr

Ala

Asn

40

Ser

Leu

Lys

Pro

Thr
120

Val
25
Ile

Asn

Tyr

Asn
105
Glu

Thr
10
Ala

Ala
Phe
Tle
90

Arg

Asn

213> HAEF (Aspergillus japonicus)

<220>

221> g is

222> (1)
<223>CBD

.. (116)

42

Thr

Val

Ile

Val

Val

75

Arg

Ser

Asp

Thr

Thr

Ala

Ala

60

Asp

Ile

Tyr

Thr

Thr

Phe

45

Leu

Ile

Glu

Thr

Trp
125

Ser
Asp
30

Ser
Ser
Asp
Ser
Val

110
Arg

Thr
15

Leu

Ile

Ala

Leu

Asp

95

Pro

Thr

Ile

Ser

Ala

Pro

80

Gly

Ala
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<400>15

Lys Thr Ser Thr Thr Thr Ser Ser Cys Ser Thr Pro Thr Ser Val Ala
1 5 10 15
Val Thr Phe Asp Val Ile Ala Thr Thr Thr Tyr Gly Glu Asn Val Tyr
20 25 30
Ile Ser Gly Ser Ile Ser Gln Leu Gly Ser Trp Asp Thr Ser Ser Ala
35 40 45
Ile Ala Leu Ser Ala Ser Gln Tyr Thr Ser Ser Asn Asn Leu Trp Tyr
50 55 60
Ala Thr Val His Leu Pro Ala Gly Thr Thr Phe Gln Tyr Lys Tyr lle
65 70 75 80
Arg Lys Glu Thr Asp Gly Ser Val Thr Trp Glu Ser Asp Pro Asn Arg
85 90 95
Ser Tyr Thr Val Pro Ser Ser Cys Gly Val Ser Ser Ala Thr Glu Ser
100 105 110
Asp Thr Trp Arg
115

<210>16
<211>133
<212>PRT
213> X475 % (Penicillium cf.miczynskii)

<220>
221> #hfet
<222>(1).. (133)
<223>CBD

<400>16

Thr Thr Thr Gly Gly Thr Thr Thr Ser Gln Gly Ser Thr Thr Thr Thr
1 5 10 15
Ser Lys Thr Ser Thr Thr Thr Ser Ser Cys Thr Ala Pro Thr Ser Val
20 25 30
Ala Val Thr Phe Asp Leu Ile Ala Thr Thr Val Tyr Asp Glu Asn Val
35 40 45
Gln Leu Ala Gly Ser Ile Ser Ala Leu Gly Ser Trp Asp Thr Ser Ser
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50
Ala Ile Arg Leu
65
Tyr Val Ala Val

Ile Arg Val Ala
100
Leu Ser Tyr Thr
115
Ser Asp Thr Trp
130

<210>17
<211>116
<212>PRT

Q21Mz1 FEEWE A Mz1 Penicillium sp.)

<220>
221> &kl
<222>(1).. (116)
<223>CBD

<400>17

Thr Lys Thr Ser
1

Val Thr Phe Asp

20
Ile Ala Gly Ser
35
Val Ala Leu Ser
50

Val Thr Gln Ser
65

Arg Val Glu Ser

Ser Tyr Thr Val
100
Asp Thr Trp Arg

95

60

Ser Ala Ser Gln Tyr Thr Ser Ser Asn

70

75

Ser Leu Pro Ala Gly Gln Val Phe Gln

85

90

Ser Ser Gly Thr Ile Thr Trp Glu Ser

105

Val Pro Val Ala Cys Ala Ala Thr Ala

Arg

Thr

Leu

Ile

Ala

Ile

Asp

85

Pro

Ser
Ile
Ala
Ala
Pro
70

Gly

Ala

Thr

Ala

Ala

Asp

55

Ala

Thr

Ala

120

Ser
Thr
Leu
40

Tyr
Gly

Ile

Cys

Cys
Thr
25

Gly
Thr
Thr

Glu

Ala
105

44

Thr
10

Thr
Ala
Asp

Val

Trp
90
Thr

Thr

Tyr

Trp

Ser

Phe

75

Glu

Thr

Pro
Gly
Asp
Asp
60

Glu

Ser

Ala

125

Thr

Glu

Thr

45

His

Tyr

Asp

Val

His Leu Trp

80

Tyr Lys Tyr

95

Asp Pro Asn

110

Val Thr Ile

Ala

Asn

30

Asp

Leu

Lys

Pro

Thr
110

Val
15

Ile
Asp
Trp
Tyr
Asn

95
Glu

Ala

Lys

Ala

Phe

Ile

80

Arg

Ser
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115

<210>18
<211>114
<212>PRT
<213>Thysanophora sp

<220>

221> #hifet
<222>(1).. (114
<223>CBD

<400>18

Phe Thr Ser Thr Thr Lys Thr Ser Cys Thr Thr Pro

1 5 10

Val Thr Phe Asp Leu Ile Ala Thr Thr Thr Tyr Gly
20 25

Leu Val Gly Ser Ile Ser Glu Leu Gly Asp Trp Asp

35 40
Ile Ala Leu His Ala Thr Asp Tyr Thr Asp Ser Asp
50 55 60

Val Thr Val Gly Leu Pro Ala Gly Ala Ser Phe Glu

65 70 75

Arg Val Glu Ser Ser Gly Thr Ile Glu Trp Glu Ser

85 90

Ser Tyr Thr Val Pro Ala Ala Cys Ala Thr Thr Ala
100 105

Asp Thr

<210>19
C211>111
<212>PRT
213> KRN Ji4F thermoidea Z2{A (Humicola grisea

<220>
221> &kl
<222>(1).. (111)
<223>CBD

45

Thr

Glu

Thr

45

His

Tyr

Asp

Val

var.

Ser Val Ala
15

Ser Ile Arg

30

Gly Ser Ala

Leu Trp Phe

Lys Tyr Ile
80
Pro Asn Arg
95
Thr Glu Ser
110

thermoidea)
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<400>19

Ala Asp
1
Ala Trp

Asn Trp

Ser Asn
50

Ser Ala

65

Thr Trp

Ser Ala

<210>20

<211>108
<212>PRT

<213> B h%E

<220>

221> g

Ala
Gly
Asp
35

Asp
Val

Glu

Gly

Ser

Glu

20

Thr

Pro

Gln

Ser

100

<222>(1).. (108)

<223>CBD
<400>20

Cys Thr

1

Thr Thr

Gly Asp

Thr Ser

50
Glu Ser

Thr
Tyr
Trp
35

Ser

Phe

Pro

Gly
20
Glu

Asp

Glu

Glu

Thr

Ser

Leu

Tyr

Asp
85

Thr

Glu

Thr

Pro

Tyr

Val

Ile

Lys

Trp

Lys

70

Pro

Ala

Ala

Asn

Ser

Leu

Lys

Tyr

Lys

Ala

Ser

55

Tyr

Asn

Ala

Val

Ile

Asp

Trp

55
Phe

Val

Val

Val

40

Tle

Ile

Arg

Gln

Thr

Val

25

Thr

Thr

Lys

Ser

Thr
105

Phe
10
Gly

Leu

Val

Val

Ile

90
Val

Ala Val Thr

10

Tyr Leu Val

25

Gly Ile Ala

40

Tyr Val Thr

Ile Arg Ile

46

Asn
Asn
Ser
Pro
Gly
75

Thr

Asn

Phe

Gly

Leu

Val

Glu

Glu
Val
Ala
Ile
60

Thr

Leu

Asp

Ser

Ser

Thr

60

Ser

Arg

Pro

Ser

45

Asn

Gln

Ser

Leu
Ile
Ala
45

Leu

Asp

Val
Ala
30

Gly
Ala
Gly

Thr

Trp
110

Thr
Ser
30

Asp

Pro

Asp

Ser
15
Leu

Tyr

Thr

Ala
95
Arg

Ala
15

Gln
Lys

Ala

Ser

Thr

Gly

Gly
Ile

80

Ser

Thr

Leu

Tyr

Gly

Val
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65 70 75 80
Glu Trp Glu Ser Asp Pro Asn Arg Glu Tyr Thr Val Pro Gln Ala Cys

85 90 95
Gly Thr Ser Thr Ala Thr Val Thr Asp Thr Trp Arg
100 105
<210>21
<211>97
<212>PRT
213> ZHFTKE (Althea rolfsii)
<220>
221> HERyI,
<222>(1).. 97)
<223>CBD
<400>21
Val Glu Val Thr Phe Asp Val Tyr Ala Thr Thr Val Tyr Gly Gln Asn
1 5 10 15
Ile Tyr Ile Thr Gly Asp Val Ser Glu Leu Gly Asn Trp Thr Pro Ala
20 25 30
Asn Gly Val Ala Leu Ser Ser Ala Asn Tyr Pro Thr Trp Ser Ala Thr
35 40 45
Ile Ala Leu Pro Ala Asp Thr Thr Ile Gln Tyr Lys Tyr Val Asn Ile
50 55 60
Asp Gly Ser Thr Val Ile Trp Glu Asp Ala Ile Ser Asn Arg Glu Ile
65 70 75 80
Thr Thr Pro Ala Ser Gly Thr Tyr Thr Glu Lys Asp Thr Trp Asp Glu
85 90 95
Ser
<210>22
<211>38
<212>PRT

213> B ihE

<220
221> HERYIE

47
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<222>(1).. (38)
<223> Fe3k

<400>22

Thr Gly Gly Thr Thr Thr Thr Ala Thr Pro Thr Gly Ser Gly Ser Val
1 5 10 15
Thr Ser Thr Ser Lys Thr Thr Ala Thr Ala Ser Lys Thr Ser Thr Ser
20 25 30
Thr Ser Ser Thr Ser Ala
35

<210>23
<211>31
<212>PRT
<213> )1 Hh i 2

<220>

<221> by
<222>(1).. (31)
<223> 3k
<400>23

Thr Thr Thr Thr Thr Thr Ala Ala Ala Thr Ser Thr Ser Lys Ala Thr
1 5 10 15
Thr Ser Ser Ser Ser Ser Ser Ala Ala Ala Thr Thr Ser Ser Ser

20 25 30

<210>24

<211>11
<212>PRT
<213> B HF KB

<220>

<221> ZEifeig
<222>(1).. (11)
223> ¥:3k

<400>24

48
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Gly Ala Thr Ser Pro Gly Gly Ser Ser Gly Ser
1 5 10

<210>25
<211>8
<212>PRT
213> ANTHY

220>
223> NT.H

<220>

221> &b,
<222>(1).. (8))
<223> P23k

<400>25

Pro Glu Pro Thr Pro Glu Pro Thr
1 5

<210>26
<211>498
<212>PRT
213> K4 (Aspergillus oryzae)

<220>
221> 5%
<222>(1).. (20)

220>
221> AR
222> (20). . (498)

<400>26

Met Val Ala Trp Trp Ser Leu Phe Leu Tyr Gly Leu Gln Val Ala Ala
-15 -10 -5

49
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Pro Ala Leu

Phe
Thr
30

Ile
Trp
Asp
Asn
Glu
110
Tyr
Ser
Asp
Leu
Asp
190
Ile
Lys
Ala
Pro
Met
270

Asp

Phe

Leu
15

Cys
Ile
Ile
Ala
Tyr
95

Arg
Asp
Ser
Gln
Pro
175
Trp
Asp
Ala
Tyr
Tle
255
Asp

Ser

Ala

-1

Leu

Asn

Gly

Gly

Gln

Thr

160

Asp

Val

Thr

Ala

Thr

240

Tyr

Asp

Thr

Ser

Ala Ala Thr

Thr

Thr

Pro
65

His
Thr
Met
Ala
Asp
145
Gln
Leu
Gly
Val
Gly
225
Cys
Tyr
Leu

Leu

Tyr

Asp

Ala

Leu

50

Val

Gly

Ala

Tyr

130

Tyr

Val

Asp

Ser

Lys

210

Val

Pro

Pro

Tyr

Leu

290
Thr

Arg
Asp
35

Asp

Thr

Tyr

Leu
115
Ser
Phe
Glu
Thr
Leu
195
His
Tyr
Tyr
Leu
Asn
275

Gly

Asn

Pro
Phe

20
Gln

Ala

Trp

100

Met

Ser

His

Thr
180
Val
Val
Cys
Gln
Leu
260
Met

Thr

Asp

Ala

Ala

Lys

Ile

Gln

Gln

85

Leu

Val

Val

Pro

165

Lys

Ser

Gln

Ile

Asn

245

Asn

Ile

Phe

Ile

Asp Trp Arg

Arg

Tyr

Gln

Leu

70

Gln

Lys

Asp

Asp

Phe

150

Trp

Asp

Asn

Lys

Gly

230

Val

Ala

Asn

Val

Ala

50

Thr

Cys

Gly

55

Pro

Asp

Ala

Val

Tyr

135

Leu

Val

Tyr

Asp

215

Glu

Met

Phe

Thr

Glu

295

Leu

Asp
Gly
40

Met
Gln
Ile
Leu
Val
120
Ser
Phe
Gly
Val
Ser
200
Phe
Val
Asp
Lys
Val
280

Asn

Ala

Ser
Gly
25

Gly
Gly
Thr
Tyr
Ser
105
Ala
Val
Ile
Asp
Lys
185
Ile
Trp
Leu
Gly
Ser
265
Lys
His

Lys

Gln
10

Ser
Thr
Phe
Thr
Ser
90

Ser
Asn
Phe
Gln
Asn
170
Asn
Asp
Pro
Asp
Val
250
Thr
Ser

Asp

Asn

Ser

Thr

Trp

Thr

Ala

75

Leu

Ala

His

Lys

Asn

155

Thr

Glu

Gly

Gly

Gly

235

Leu

Ser

Asp

Asn

Val

Ile

Thr

Gln

Ala

60

Asn

Leu

Met

Leu
Tyr
220
Asp
Asn
Gly
Cys
Pro

300
Ala

Tyr
Ala
Gly
45

Ile
Gly
Glu
His
Gly
125
Phe
Glu
Ser
Tyr
Arg
205
Asn
Pro
Tyr
Ser
Pro
285

Arg

Ala
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Phe
Gln
Leu
350
Ala
Thr
Arg
Gly
Thr
430
Val

Arg

Ser

Ile
His
335
Ser
Asn
Tyr
Lys
Ala
415
Ala
Gly

Val

Ser

<210>27
<211>1860
<212>DNA

213> AT

220>

<223> NLIF

<220>

<221>CDS
<222>(1).. (1860)

Ile
320
Tyr
Gly
Ala
Lys
Gly
400
Ser
Gly

Ser

Leu

305

Leu

Ala

Tyr

Tle

Asn

385

Thr

Gly

Gln

Asp

Tyr
465

Asn

Gly

Pro

Arg

370

Trp

Asp

Asp

Gln

Gly

450

Pro

Asp
Gly
Thr
355
Asn
Pro
Gly
Ser
Leu
435

Asn

Thr

Gly
Asn
340
Asp
Tyr
Ile
Ser
Tyr
420
Thr

Val

Glu

Ile
325
Asp
Ser
Ala
Tyr
Gln
405
Thr

Glu

Pro

310

Pro Ile Ile

Pro

Glu

Ile

Lys

390

Ile

Leu

Val

Val

Leu
470

Ala

Leu

Ser

375

Asp

Val

Ser

Ile

Pro

455
Ala

Asn

Tyr

360

Asp

Thr

Leu

Gly

440

Met

Gly

Tyr
Arg
345
Lys
Asp
Thr
Ile
Ser
425
Cys

Ala

Ser

Ala
330
Glu
Leu
Thr
Thr
Leu
410
Gly

Thr

Gly

315
Gly

Ala

Ile

Ile
395

Ser

Ala

Thr

Ile
475

Gln

Thr

Ala

Phe

380

Ala

Asn

Gly

Val

Leu
460

Glu
Trp
Ser
365

Val

Met

Tyr

Thr
445

Pro

Ser

<223> HABMERE o - VO BRI o - JERBEEL - BilEwE e

i CBD

ARSI A 1

<400>27

o1



F

5

CN 101473032 B 24/71 ;T
ctg tcg gect geca gaa tgg cge act cag tcg att tac ttc cta ttg acg 48
Leu Ser Ala Ala Glu Trp Arg Thr Gln Ser Ile Tyr Phe Leu Leu Thr
1 5 10 15
gat cgg ttc ggt agg acg gac aat tcg acg aca gct aca tge gat acg 96
Asp Arg Phe Gly Arg Thr Asp Asn Ser Thr Thr Ala Thr Cys Asp Thr

20 25 30
ggt gac caa atc tat tgt ggt ggc agt tgg caa gga atc atc aac cat 144
Gly Asp Gln Ile Tyr Cys Gly Gly Ser Trp Gln Gly Ile Ile Asn Hi s
3b 40 45
ctg gat tat atc cag ggc atg gga ttc acg gee atec tgg ate tecg cect 192
Leu Asp Tyr Ile Gln Gly Met Gly Phe Thr Ala Ile Trp Ile Ser Pro
50 5h 60
atc act gaa cag ctg ccc cag gat act gct gat ggt gaa gct tac cat 240
Ile Thr Glu Gln Leu Pro Gln Asp Thr Ala Asp Gly Glu Ala Tyr His
65 70 () 80
gga tat tgg cag cag aag ata tac gac gtg aac tcc aac ttc ggc act 288
Gly Tyr Trp Gln Gln Lys Ile Tyr Asp Val Asn Ser Asn Phe Gly Thr
85 90 95
gca gat gac ctc aag tcc ctc tca gat gecg ctt cat gece cge gga atg 336
Ala Asp Asp Leu Lys Ser Leu Ser AspAla Leu His Ala Arg Gly Met
100 105 110
tac ctc atg gtg gac gtc gtc cct aac cac atg ggc tac gecc gge aac 384
Tyr Leu Met Val Asp Val Val Pro Asn His Met Gly Tyr Ala Gly Asn
115 120 125
ggc aac gat gta gac tac agc gtc ttc gac ccc ttc gat tce tece tcee 432
Gly Asn Asp Val Asp Tyr Ser Val Phe Asp Pro Phe Asp Ser Ser Ser
130 135 140
tac ttc cac cca tac tgc ctg atc aca gat tgg gac aac ttg acc atg 480
Tyr Phe His Pro Tyr Cys Leu Ile Thr Asp Trp Asp Asn Leu Thr Met
145 150 155 160
gtc caa gat tgt tgg gag ggt gac acc atc gta tct ctg cca gac cta 528
Val Gln Asp Cys Trp Glu Gly Asp Thr Ile Val Ser Leu Pro Asp Leu
165 170 175
aac acc acc gaa act gcc gtg aga aca atc tgg tat gac tgg gta gcc 576
Asn Thr Thr Glu Thr Ala Val Arg Thr Ile Trp Tyr Asp Trp Val Ala
180 185 190
gac ctg gta tcc aat tat tca gtc gac gga ctc cgec atc gac agt gtc 624
Asp Leu Val Ser Asn Tyr Ser Val Asp Gly Leu Arg Ile Asp Ser Val
195 200 205
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ctc gaa gtc gaa cca gac ttc ttc ccg gge tac cag gaa gca gca ggt 072
Leu Glu Val Glu Pro Asp Phe Phe Pro Gly Tyr Gln Glu Ala Ala Gly

210 215 220
gtc tac tgc gtc gge gaa gtc gac aac gge aac cct gee cte gac tge 720
Val Tyr Cys Val Gly Glu Val Asp Asn Gly Asn Pro Ala Leu Asp Cys
225 230 235 240
cca tac cag aag gtc ctg gac ggc gtc ctc aac tat ccg atc tac tgg 768
Pro Tyr Gln Lys Val Leu Asp Gly Val Leu Asn Tyr Pro Ile Tyr Trp
245 250 255
caa ctc ctc tac gcc ttc gaa tcc tecc age gge age atc age aat ctce 816
Gln Leu Leu Tyr Ala Phe Glu Ser Ser Ser Gly Ser Ile Ser Asn Leu
260 265 270
tac aac atg atc aaa tcc gtc gca age gac tge tcec gat ccg aca cta 864
Tyr Asn Met Ile Lys Ser Val Ala Ser Asp Cys Ser Asp Pro Thr Leu
275 280 285
ctc ggc aac ttc atc gaa aac cac gac aat ccc cgt ttc gee tec tac 912
Leu Gly Asn Phe Ile Glu Asn His Asp Asn Pro Arg Phe Ala Ser Tyr
290 295 300
acc tcc gac tac tcg caa gcc aaa aac gtc ctc age tac atc ttc cte 960
Thr Ser Asp Tyr Ser Gln Ala Lys Asn Val Leu Ser Tyr Ile Phe Leu
305 310 315 320
tcc gac ggc atc ccc atc gtc tac gee gge gaa gaa cag cac tac tcc 1008
Ser Asp Gly Ile Pro Ile Val Tyr Ala Gly Glu Glu Gln His Tyr Ser
325 330 335
ggce gge aag gtg ccc tac aac cge gaa gcg acc tgg ctt tca gge tac 1056
Gly Gly Lys Val Pro Tyr Asn Arg Glu Ala Thr Trp Leu Ser Gly Tyr
340 345 350
gac acc tcc gca gag ctg tac acc tgg ata gcc acc acg aac geg atc 1104
Asp Thr Ser Ala Glu Leu Tyr Thr Trp Ile Ala Thr Thr Asn Ala Ile
355 360 365
cge aaa cta gee atc tca get gac tcg gee tac att acc tac geg aat 1152
Arg Lys Leu Ala Ile Ser Ala Asp Ser Ala Tyr Ile Thr Tyr Ala Asn
370 37h 380
gat gca ttc tac act gac agc aac acc atc gca atg cge aaa ggce acc 1200
Asp Ala Phe Tyr Thr Asp Ser Asn Thr Ile Ala Met Arg Lys Gly Thr
385 390 395 400
tca ggg agc caa gtc atc acc gtc ctc tcc aac aaa gge tcc tca gga 1248
Ser Gly Ser Gln Val Ile Thr Val Leu Ser Asn Lys Gly Ser Ser Gly
405 410 415
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agc age tac

Ser

aag

Lys

g8C
Gly

cce
Pro
465
aca
Thr

acc
Thr

acc
Thr

acc
Thr

gac
Asp
545
tce

Ser

tcg

Ser

tgg
Trp

acg
Thr

Ser

ctg

Leu

gat
Asp
450
gCcg
Ala

acc
Thr

tce

Ser

act
Thr

tac
Tyr
530
tgg
Trp

age

Ser

ttt
Phe

gag
Glu

tcg
Ser
610

Tyr

atc
Ile
435
att
Ile

tce

Ser

acg
Thr

tct

Ser

cce
Pro
515
g8cC
Gly

gaa
Glu

gac

Asp

gag
Glu

agt
Ser
595
acc
Thr

acc
Thr
420
gaa
Glu

CCC

Pro

gtc
Val

acc
Thr

tet
Ser
500
acc
Thr

gag
Glu

acc
Thr

ccg

Pro

tac
Tyr
580
gat
Asp

gcg
Ala

ctg

Leu

gCcg
Ala

gtg
Val

gtc
yal

aca
Thr
485
tet

Ser

gce

Ala

aac

Asn

age

Ser

cte
Leu
565
aag

Lys

CcCC

Pro

acg
Thr

acc
Thr

tac

Tyr

ccg

Pro

gat
Asp
470
act
Thr

tet

Ser

gtg
Val

atc
Ile

gac
Asp
550
tgg
Trp

ttt
Phe

aac

Asn

gtg
Val

cte

Leu

aca
Thr

atg
Met
455
age

Ser

gct
Ala

tet

Ser

gct
Ala

tac
Tyr
535
g8C
Gly

tat
Tyr

atc
Ile

cga

Arg

act
Thr
0615

agc

Ser

tge
Cys
440
gCg
Ala

tet

Ser

gct
Ala

gct
Ala

glg
Val
520
ctg
Leu

ata
Ile

gtc
Val

cge

Arg

gaa
Glu
600
gac

Asp

gga age ggce

Gly
425

aca
Thr

tcg

Ser

tcg

Ser

gct
Ala

gct
Ala
505
act
Thr

gtc
Val

gct
Ala

act
Thr

att
Ile
h8h
tac

Tyr

acc
Thr

54

Ser

tce

Ser

g8a
Gly

cte

Leu

act
Thr
490
gct
Ala

ttc
Phe

gga
Gly

ctg

Leu

gtg
Val
570
gag
Glu

acce
Thr

tgg
Trp

Gly

gtg
Val

tta

Leu

tgt
Cys
475
agt

Ser

act
Thr

gat
Asp

tcg
Ser

agt
Ser
bbb
act
Thr

age

Ser

gtt
Val

Cgg
Arg

tac

Tyr

acc
Thr

ccg
Pro
460
g8C
Gly

aca
Thr

act
Thr

ctg

Leu

atc
Ile
540
gct
Ala

ctg

Leu

gat
Asp

cct

Pro

tag

aca
Thr

gtg
Val
445
aga

Arg

888
Gly

tce

Ser

tet

Ser

aca
Thr
525
tct

Ser

gac

Asp

ccg

Pro

gac

Asp

cag
Gln
605

tce
Ser
430
gac

Asp

gtt
Val

age

Ser

aaa

Lys

tca
Ser
510
gct
Ala

cag
Gln

aag

Lys

gct
Ala

tce
Ser
590
gC8
Ala

1860

g8¢C
Gly

tcg
Ser

ctt

Leu

gg8a
Gly

gce
Ala
495
tca

Ser

acc
Thr

ctg

Leu

tac

Tyr

ggt
Gly
SYE)
gtg
Val

tgc
Cys

acg
Thr

agce

Ser

ctg

Leu

aga
Arg
480
acc
Thr

tgt

acc
Thr

ggt
Gly

act
Thr
560
gag
Glu

gag
Glu

gg8a
Gly

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776

1824
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<210>28
<211>619
<212>PRT
213> AN TLHY

<220>
<223> & AR AR

<400>28

Leu Ser Ala Ala Glu Trp Arg Thr
1 5
Asp Arg Phe Gly Arg Thr Asp Asn
20
Gly Asp Gln Ile Tyr Cys Gly Gly
35 40
Leu Asp Tyr Ile Gln Gly Met Gly
50 55
Ile Thr Glu Gln Leu Pro Gln Asp
65 70
Gly Tyr Trp Gln Gln Lys Ile Tyr
85
Ala Asp Asp Leu Lys Ser Leu Ser
100
Tyr Leu Met Val Asp Val Val Pro
115 120
Gly Asn Asp Val Asp Tyr Ser Val
130 135
Tyr Phe His Pro Tyr Cys Leu lle
145 150
Val Gln Asp Cys Trp Glu Gly Asp
165
Asn Thr Thr Glu Thr Ala Val Arg
180
Asp Leu Val Ser Asn Tyr Ser Val
195 200
Leu Glu Val Glu Pro Asp Phe Phe
210 215

Gln

Ser

25

Ser

Phe

Thr

Asp

105

Asn

Phe

Thr

Thr

Thr

185

Asp

Pro

55

Ser
10
Thr

Thr
Ala
Val
90

Ala
His
Asp
Asp
Ile
170
Ile

Gly

Gly

Ile

Thr

Gln

Ala

75

Asn

Leu

Met

Pro

Trp

155

Val

Trp

Leu

Tyr

Tyr

Ala

Gly

Ile

60

Gly

Ser

His

Gly

Phe

140

Asp

Ser

Tyr

Arg

Gln
220

Phe

Thr

Ile

45

Trp

Glu

Asn

Ala

Tyr

125

Asp

Asn

Leu

Asp

Ile

205
Glu

Leu

Cys

30

Ile

Ile

Ala

Phe

110

Ala

Ser

Leu

Pro

Trp

190

Asp

Ala

Leu
15
Asp

Asn

Ser

Gly

Gly

Ser

Thr

Asp

175

Val

Ser

Ala

Thr

Thr

His

Pro

His

80

Thr

Met

Asn

Ser

Met

160

Leu

Ala

Val

Gly
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Val Tyr Cys

225

Pro

Gln

Tyr

Leu

Thr

305

Ser

Gly

Asp

Arg

Asp

385

Ser

Ser

Lys

Gly

Pro

465

Thr

Thr

Thr

Thr

Tyr

Leu

Asn

Gly

290

Ser

Asp

Gly

Thr

Lys

370

Ala

Gly

Ser

Leu

Asp

450

Ala

Thr

Ser

Thr

Tyr

Gln
Leu
Met
275
Asn
Asp
Gly
Lys
Ser
355
Leu
Phe
Ser
Tyr
Tle
435
Tle
Ser
Thr
Ser
Pro

b1b
Gly

Val
Lys
Tyr
260

Tle

Phe

Tle
Val
340
Ala

Ala

Gln
Thr
420
Glu
Pro
Val
Thr
Ser
500

Thr

Glu

Gly
Val
245
Ala
Lys
Tle
Ser
Pro
325
Pro
Glu
Ile
Thr
Val

405

Leu

Ala

Val

Val

Thr

485

Ser

Ala

Asn

Glu
230
Leu
Phe
Ser
Glu
Gln
310
Ile
Tyr
Leu
Ser
Asp
390
Ile
Thr
Tyr
Pro
Asp
470
Thr
Ser

Val

Ile

Val

Asp

Glu

Val

Asn

295

Ala

Val

Asn

Tyr

Ala

375

Ser

Thr

Leu

Thr

Met

455

Ser

Ala

Ser

Ala

Tyr

Asp

Gly

Ser

Ala

280
His

Tyr
Arg
Thr
360
Asp
Asn
Val
Ser
Cys
440
Ala
Ser
Ala
Ala
Val

520

Leu

Asn Gly Asn

Val
Ser
265
Ser
Asp
Asn
Ala
Glu
345
Trp
Ser
Thr
Leu
Gly
425
Thr
Ser
Ser
Ala
Ala
505

Thr

Val

56

Leu
250
Ser
Asp
Asn
Val
Gly
330
Ala
Ile
Ala
Ile
Ser
410
Ser
Ser
Gly
Leu
Thr
490
Ala

Phe

Gly

235

Asn
Gly
Cys
pro
Leu
315
Glu
Thr
Ala
Tyr
Ala
395
Asn
Gly
Val
Leu
Cys
475
Ser
Thr

Asp

Ser

Pro

Tyr

Ser

Ser

Arg

300

Ser

Glu

Trp

Thr

Ile

380
Met

Tyr

Thr

Pro

460

Gly

Thr

Thr

Leu

Ile

Ala
Pro
Tle
Asp
285
Phe
Tyr
Gln
Leu
Thr
365
Thr
Arg
Gly
Thr
Val
445
Arg
Gly
Ser
Ser
Thr

525

Ser

Leu
Ile
Ser
270
Pro
Ala
Ile
His
Ser
350
Asn
Tyr
Lys
Ser
Ser
430
Asp
Val
Ser
Lys
Ser
510

Ala

Gln

Asp
Tyr
255
Asn
Thr
Ser
Phe
Tyr
335
Gly
Ala
Ala
Gly
Ser
415
Gly
Ser
Leu
Gly
Ala
495
Ser

Thr

Leu

Cys
240
Trp
Leu
Leu
Tyr
Leu
320
Ser
Tyr
Ile
Asn
Thr
400
Gly
Thr
Ser
Leu
Arg
480
Thr
Cys

Thr

Gly
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530 535 540
Asp Trp Glu Thr Ser Asp Gly Ile Ala Leu Ser Ala Asp Lys Tyr Thr
545 550 555 560
Ser Ser Asp Pro Leu Trp Tyr Val Thr Val Thr Leu Pro Ala Gly Glu
565 570 575
Ser Phe Glu Tyr Lys Phe Ile Arg Ile Glu Ser Asp Asp Ser Val Glu
580 585 590
Trp Glu Ser Asp Pro Asn Arg Glu Tyr Thr Val Pro Gln Ala Cys Gly
595 600 605
Thr Ser Thr Ala Thr Val Thr Asp Thr Trp Arg
610 615
<210>29
<211>1827
<212>DNA
213> NTHY
220>
<223> N Ty
<220>
<221>CDS

<222>(1).. (1827)

223> T RMEIRYE o - JORRRHEALIL - It E o - SRRk - 2 BB R

HEVE R BE CBD
fKIzk & 14

<400>29

ctg tcg gct geca gaa tgg cge act cag tcg att tac ttc cta ttg
Leu Ser Ala Ala Glu Trp Arg Thr Gln Ser Ile Tyr Phe Leu Leu
1 5) 10 15
gat cgg ttc ggt agg acg gac aat tcg acg aca gct aca tge gat
Asp Arg Phe Gly Arg Thr Asp Asn Ser Thr Thr Ala Thr Cys Asp

20 25 30
ggt gac caa atc tat tgt ggt ggc agt tgg caa gga atc atc aac
Gly Asp Gln Ile Tyr Cys Gly Gly Ser Trp Gln Gly Ile Ile Asn
35 40 45

ctg gat tat atc cag ggc atg gga ttc acg gcc atc tgg atc tcg
Leu Asp Tyr Ile Gln Gly Met Gly Phe Thr Ala Ile Trp Ile Ser

57

acg
Thr

acg
Thr

cat
His

cct

Pro

48

96

144

192
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50 55 60
atc act gaa cag ctg ccc cag gat act gct gat ggt gaa gct tac cat 240
Ile Thr Glu Gln Leu Pro Gln Asp Thr Ala Asp Gly Glu Ala Tyr His
65 70 75 80
gga tat tgg cag cag aag ata tac gac gtg aac tcc aac ttc ggc act 288
Gly Tyr Trp Gln Gln Lys Ile Tyr Asp Val Asn Set Asn Phe Gly Thr
85 90 95
gca gat gac ctc aag tcc ctc tca gat gecg ctt cat gee cge gga atg 336
Ala Asp Asp Leu Lys Ser Leu Ser Asp Ala Leu His Ala Arg Gly Met
100 105 110
tac ctc atg gtg gac gtc gtc cct aac cac atg ggc tac gcc gge aac 384
Tyr Leu Met Val Asp Val Val Pro Asn His Met Gly Tyr Ala Gly Asn
115 120 125
ggc aac gat gta gac tac age gtc ttc gac ccc ttc gat tce tec tce 432
Gly Asn Asp Val Asp Tyr Ser Val Phe Asp Pro Phe Asp Ser Ser Ser
130 135 140
tac ttc cac cca tac tgc ctg atc aca gat tgg gac aac ttg acc atg 480
Tyr Phe His Pro Tyr Cys Leu Ile Thr Asp Trp Asp Asn Leu Thr Met
145 150 155 160
gtc caa gat tgt tgg gag ggt gac acc atc gta tct ctg cca gac cta 528
Val Gln Asp Cys Trp Glu Gly Asp Thr Ile Val Ser Leu Pro Asp Leu
165 170 175
aac acc acc gaa act gcc gtg aga aca atc tgg tat gac tgg gta gcc 576
Asn Thr Thr Glu Thr Ala Val Arg Thr Ile Trp Tyr Asp Trp Val Ala
180 185 190
gac ctg gta tcc aat tat tca gtc gac gga ctc cgc atc gac agt gtc 624
Asp Leu Val Ser Asn Tyr Ser Val Asp Gly Leu Arg Ile Asp Ser Val
195 200 205
ctc gaa gtc gaa cca gac ttc ttc ccg gge tac cag gaa gca geca ggt 0672
Leu Glu Val Glu Pro Asp Phs Phe Pro Gly Tyr Gln Glu Ala Ala Gly
210 215 220
gtc tac tgc gtc gge gaa gtc gac aac gge aac cct gee cte gac tge 720
Val Tyr Cys Val Gly Glu Val Asp Asn Gly Asn Pro Ala Leu Asp Cys
225 230 23b 240
cca tac cag aag gtc ctg gac ggc gtc ctc aac tat ccg atc tac tgg 768
Pro Tyr Gln Lys Val Leu Asp Gly Val Leu Asn Tyr Pro Ile Tyr Trp
245 250 255
caa ctc ctc tac gce ttc gaa tcce tece age gge age atc age aat ctce 816
Gln Leu Leu Tyr Ala Phe Glu Ser Ser Ser Gly Serlle Ser Asn Leu

58
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260 265 270
tac aac atg atc aaa tcc gtc gca age gac tge tcc gat ccg aca cta 864
Tyr Asn Met Ile Lys Ser Val Ala Ser Asp Cys Ser Asp Pro Thr Leu
275 280 285
ctc ggec aac ttc atc gaa aac cac gac aat ccc cgt ttc gee tce tac 912
Leu Gly Asn Phe Ile Glu Asn His Asp Asn Pro Arg Phe Ala Ser Tyr
290 295 300
acc tcc gac tac tcg caa gcc aaa aac gtc ctce age tac atc ttce ctce 960
Thr Ser Asp Tyr Ser Gln Ala Lys Asn Val Leu Ser Tyr Ile Phe Leu
305 310 315 320
tce gac gge atc ccc atec gte tac gee gge gaa gaa cag cac tac tcc 1008
Ser Asp Gly Ile Pro Ile Val Tyr Ala Gly Glu Glu Gln His Tyr Ser
325 330 335
ggc gge aag gtg ccc tac aac cge gaa geg acc tgg ctt tca gge tac 1056
Gly Gly Lys Val Pro Tyr Asn Arg Glu Ala Thr Trp Leu Ser Gly Tyr
340 345 350
gac acc tcc gca gag ctg tac acc tgg ata gcc acc acg aac geg atc 1104
Asp Thr Ser Ala Glu Leu Tyr Thr Trp Ile Ala Thr Thr Asn Ala Ile
355 360 365
cgc aaa cta gece atc tca get gac tcg gee tac att acc tac geg aat 1152
Arg Lys Leu Ala Ile Ser Ala Asp Ser Ala Tyr Ile Thr Tyr Ala Asn
370 375 380
gat gca ttc tac act gac agc aac acc atc gca atg cgc aaa ggc acc 1200
Asp Ala Phe Tyr Thr Asp Ser AsnThr Ile Ala Met Arg Lys Gly Thr
385 390 395 400
tca ggg agc caa gtc atc acc gtc ctc tcc aac aaa gge tcce tca gga 1248
Ser Gly Ser Gln Val Ile Thr Val Leu Ser Asn Lys Gly Ser Ser Gly
405 410 415
agc age tac acc ctg acc ctc age gga age gge tac aca tcc gge acg 1296
Ser Ser Tyr Thr Leu Thr Leu Ser Gly Ser Gly Tyr Thr Ser Gly Thr
420 425 430
aag ctg atc gaa gcg tac aca tgce aca tcc gtg acc gtg gac tcg agce 1344
Lys Leu Ile Glu Ala Tyr Thr Cys Thr Ser Val Thr Val Asp Ser Ser
435 440 445
ggc gat att ccc gtg ccg atg geg teg gga tta ccg aga gtt ctt ctg 1392
Gly Asp Ile Pro Val Pro Met Ala Ser Gly Leu Pro Arg Val Leu Leu
450 455 460
cce geg tee gte gte gat age tet tcg cte tgt gge ggg age gga aga 1440
Pro Ala Ser Val Val Asp Ser Ser Ser Leu Cys Gly Gly Ser Gly Arg
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465
aca
Thr

acc
Thr

gag
Glu

tat
Tyr

ggt
Gly
545
gct
Ala

g8¢C
Gly

acg
Thr

tag

acc
Thr

tce

Ser

gtc
Val

atc
Ile
530
gtt
Val

ctc

Leu

agc

Ser

CCcC

Pro

<210>30

<211>608
<212>PRT
213> NTH

<220>

<223> B A AR

<400>30

acg
Thr

tct

Ser

act
Thr
51h
acc
Thr

gca

Ala

CCC

Pro

acc
Thr

gce
Ala
595

acc
Thr

tct
Ser
500
ttc
Phe

cte

Leu

gct
Ala

Val
580
agce

Ser

aca
Thr
485
tct

Ser

gac

Asp

gat
Asp

tet

Ser

gac

565
atc
Ile

g8C
Gly

470
act
Thr

tct

Ser

gtt
Val

gtg
Val

tet
Ser
550
acg
Thr

tgg
Trp

aca
Thr

gct
Ala

tet

Ser

tac

Tyr

agt
Ser
53h
gct
Ala

aca
Thr

gag
Glu

tac

Tyr

gct
Ala

gct
Ala

gct
Ala
520
gag
Glu

aac

Asn

atc
Ile

gat
Asp

acc
Thr
600

gct
Ala

gct
Ala
505
acc
Thr

cte

Leu

tac

cag
Gln

gct
Ala
585
gaa
Glu

475
act agt
Thr Ser
490
gct act
Ala Thr

aca gta
Thr Val

gge aac
Gly Asn

cce acc
Pro Thr
555

tac aag

570
atc agc
Ile Ser

aaa gac

Lys Asp

aca
Thr

act
Thr

tat
Tyr

tgg
Trp
540
tgg
Trp

tat
Tyr

aat

Asn

act
Thr

tce

Ser

tet

Ser

gge
Gly
525
aca
Thr

agt

Ser

gtc
Val

cgc

Arg

tgg
Trp
605

aaa

Lys

tca
Ser
510
cag
Gln

CcCccC

Pro

gce

Ala

aac

Asn

gag
Glu
590
gat
Asp

gce
Ala
495
tca

Ser

aac

Asn

gce

Ala

acg
Thr

att
Ile
575
atc
Ile

gaa
Glu

480
acc
Thr

gtc
Val

atc
Ile

aat

Asn

atc
Ile
560
gac

Asp

acg
Thr

tct

Ser

Leu Ser Ala Ala Glu Trp Arg Thr Gln Ser Ile Tyr Phe Leu Leu Thr

1

5

60

10

15

1488

1536

1584

1632

1680

1728

1776

1824

1827
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Asp Arg Phe

Gly
Leu
Ile
65

Gly
Ala
Tyr
Gly
Tyr
145
Val
Asn
Asp
Leu
Val
225
Pro
Gln
Tyr
Leu
Thr

305

Ser

Asp
Asp
50

Thr
Tyr
Asp
Leu
Asn
130
Phe
Gln
Thr
Leu
Glu
210
Tyr
Tyr
Leu
Asn
Gly
290

Ser

Asp

Gln
35

Tyr
Glu
Trp
Asp
Met
115
Asp
His
Asp
Thr
Val

195
Val

Cys

Gln

Leu

Met

275

Asn

Asp

Gly

Gly
20

Ile
Ile
Gln
Gln
Leu
100
Val

Val

Pro

Glu
180
Ser
Glu
Val
Lys
Tyr
260
Ile
Phe

Tyr

Ile

Arg

Tyr

Gln

Leu

Gln

85

Asp

Asp

Tyr

Trp

165

Thr

Asn

Pro

Gly

Val

245

Ala

Lys

Ile

Ser

Pro

Thr
Cys
Gly
Pro
70

Lys
Ser
Val
Tyr
Cys
150
Glu
Ala
Tyr
Asp
Glu
230
Leu
Phe
Ser
Glu
Gln

310
Ile

Asp
Gly
Met
55

Gln
Ile
Leu
Val
Ser
135
Leu
Gly
Val
Ser
Phe
215
Val
Asp
Glu
Val
Asn
295

Ala

Val

Asn
Gly
40

Gly
Asp
Tyr
Ser
Pro
120
Val
Ile
Asp
Arg
Val
200
Phe
Asp
Gly
Ser
Ala
280
His
Lys

Tyr

Ser Thr Thr

25

Ser

Phe

Thr

Asp

Asp

105

Asn

Phe

Thr

Thr

Thr

185

Asp

Pro

Asn

Val

Ser

265

Ser

Asp

Asn

Ala

61

Trp
Thr
Ala
Val
90

Ala
His
Asp
Asp
Ile
170
Ile
Gly
Gly
Gly
Leu
250
Ser
Asp
Asn

Val

Gly

Gln
Ala
Asp
75

Asn
Leu
Met
Pro
Trp
155
Val
Trp
Leu
Tyr
Asn
235
Asn
Gly
Cys
Pro
Leu

315
Glu

Ala
Gly
Ile
60

Gly
Ser
His
Gly
Phe
140
Asp
Ser
Tyr
Arg
Gln
220
Pro
Tyr
Ser
Ser
Arg
300

Ser

Glu

Thr
Ile
45

Trp
Glu
Asn
Ala
Tyr
125
Asp
Asn
Leu
Asp
Tle
205
Glu
Ala
Pro
Ile
Asp
285
Phe

Tyr

Gln

Cys
30

Ile
Ile
Ala
Phe
Arg
110
Ala
Ser
Leu
Pro
Trp
190
Asp
Ala
Leu
Ile
Ser
270
Pro
Ala

Ile

His

Asp

Asn

Ser

Ser

Thr

175

Val

Ser

Ala

Asp

Tyr

255

Asn

Thr

Ser

Phe

Tyr

Thr

His

Pro

His

80

Thr

Met

Asn

Ser

Met

160

Leu

Ala

Val

Gly

Cys

240

Trp

Leu

Leu

Tyr

Leu

320

Ser
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Gly Gly Lys

Asp
Arg
Asp
385

Ser

Ser

Gly
Pro
465
Thr
Thr
Glu
Tyr
Gly
545
Ala

Gly

Thr

Thr
Lys
370
Ala
Gly
Ser
Leu
Asp
450
Ala
Thr
Ser
Val
Ile
530
Val
Leu

Ser

Pro
595

<210>31
<211>1863

<212>DNA

Ser

355

Leu

Phe

Ser

Tyr

Ile

435

Ile

Ser

Thr

Ser

Thr

515

Thr

Ala

Pro

Thr

Ala

Val
340
Ala

Ala

Gln
Thr
420
Glu
Pro
Val
Thr
Ser
500
Phe
Gly
Leu
Ala
Val

580

Ser

325

Pro
Glu
Ile
Thr
Val
405
Leu
Ala
Val
Val
Thr
485
Ser
Asp
Asp
Ser
Asp
565

Ile

Gly

Tyr
Leu
Ser
Asp
390

Ile

Thr

Pro
Asp
470
Thr
Ser
Val
Val
Ser
550
Thr

Trp

Thr

Asn

Tyr

Ala

375

Ser

Thr

Leu

Thr

Met

455

Ser

Ala

Ser

Tyr

Ser

535

Ala

Thr

Glu

Tyr
600

Arg

Thr

360

Asp

Asn

Val

Ser

440

Ala

Ser

Ala

Ala

Ala

520

Glu

Asn

Ile

Asp

Thr

Ser
Thr
Leu
Gly
425
Thr
Ser
Ser
Ala
Ala
505
Thr
Leu
Tyr
Gln
Ala

585
Glu

62

Ile
Ala
Ile
Ser
410

Ser

Ser

Leu
Thr
490
Ala
Thr
Gly
Pro
Tyr
570

Ile

Lys

Tyr

Ala

395

Asn

Gly

Val

Leu

475

Ser

Thr

Val

Asn

Thr

555

Lys

Ser

Asp

Trp
Thr
Ile
380
Met
Lys
Tyr
Thr
Pro
460
Gly
Thr
Thr
Tyr
Trp
540
Trp
Tyr

Asn

Thr
605

Leu
Thr
365
Thr
Arg
Gly
Thr
Val

445
Arg

Ser

Ser

Gly

525

Thr

Ser

Val

Arg

Trp

Ser
350

Asn

Tyr

Ser
Ser
430
Asp
Val
Ser
Lys
Ser
510
Gln
Pro
Ala
Asn
Glu

590
Asp

335
Gly

Ala
Ala
Gly
Ser
415
Gly
Ser
Leu
Gly
Ala
495
Ser
Asn
Ala
Thr
Tle
575

Ile

Glu

Tyr
Ile
Asn
Thr
400
Gly
Thr
Ser
Leu
Arg
480
Thr
Val
Ile
Asn
Tle
560
Asp

Thr

Ser
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<213> ALY

<220

<223> NI

<220>

<221>CDS
<222>(1).. (1863)

<223> H K A AL - )1 2R o - SR Bk - I EE o - SR EE CBD 4L

<400>31

gca acg cct

Ala
1

gat
Asp

gCcg
Ala

ttg

Leu

gtt
Val
65

g8C
Gly

gca

Ala

tat
Tyr

ggt
Gly

tac

Thr

cga

Arg

gat

gac
Asp
50

aca
Thr

tac

Tyr

gat
Asp

ctt

Leu

agc
Ser
130
ttc

Pro

ttt
Phe

cag
Gln
35

tat
Tyr

gee
Ala

tgg
Trp

gac

Asp

atg
Met
115
tca

Ser

cac

gCcg
Ala

gca
Ala
20

aaa

atc

Ile

cag
Gln

cag
Gln

ttg
Leu
100
gtc
Val

gtc
Val

ccg

gac
Asp
5

agg
Arg

tac

Tyr

cag

Gln

ctg

Leu

cag
Gln
85

aag

Lys

gat
Asp

gat
Asp

ttc

tgg
Trp

acg
Thr

tgt
Cys

g8a
Gly

cce
Pro
70

gat
Asp

gcg
Ala

gtg
Val

tac

Tyr

tgt

cga

Arg

Asp

ggt
Gly

atg
Met
55

cag
Gln

ata
Ile

ctc

Leu

gtt
Val

agt
Ser
135
tte

tcg

Ser

g88
Gly

gga
Gly
40

g8¢C
Gly

acc
Thr

tac

Tyr

tet

Ser

gct
Ala
120
gtg
Val

att

caa tcc
Gln Ser
10

tcg acg
Ser Thr
25

aca tgg
Thr Trp

ttc aca

Phe Thr

acc gea
Thr Ala

tct ctg

Ser Leu
90

tcg gcce

Ser Ala

105

aac cat

Asn His

ttt aaa
Phe Lys

caa aacC

63

att
Ile

act
Thr

cag
Gln

gee

Ala

tat
Tyr
()

aac

Asn

ctt

Leu

atg
Met

ccg

Pro

tat

tat
Tyr

gcg
Ala

g8C
Gly

atc
Ile
60

gga
Gly

gaa
Glu

cat
His

g8C
Gly

ttc
Phe
140

gaa

ttc
Phe

act
Thr

atc
Ile
45

tgg
Trp

gat
Asp

aac

Asn

gag
Glu

tat
Tyr
125
agt

Ser

gat

ctt

Leu

tgt
Cys
30

atc
Ile

atc

Ile

gce

Ala

tac

Tyr

agg
Arg
110
gat
Asp

tce

Ser

cag

cte
Leu
15

aat

Asn

gac

Asp

acc

Thr

tac
Tyr

g8C
Gly
95

888
Gly

gg8a
Gly

caa
Gln

act

acg
Thr

act
Thr

aag

CCC

Pro

cat
His
80

act
Thr

atg
Met

gCcg
Ala

gac

Asp

cag

48

96

144

192

240

288

336

384

432

480
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Tyr Phe His Pro Phe Cys Phe Ile Gln Asn Tyr Glu Asp Gln Thr Gln
145 150 155 160
gtt gag gat tgc tgg cta gga gat aac act gtc tcec ttg cct gat cte 528
Val Glu Asp Cys Trp Leu Gly Asp Asn Thr Val Ser Leu Pro Asp Leu
165 170 175
gat acc acc aag gat gtg gtc aag aat gaa tgg tac gac tgg gtg gga 576
Asp Thr Thr Lys Asp Val Val Lys Asn Glu Trp Tyr Asp Trp Val Gly
180 185 190
tca ttg gta tcg aac tac tcc att gac ggc ctc cgt atc gac aca gta 624
Ser Leu Val Ser Asn Tyr Ser Ile Asp Gly Leu Arg Ile Asp Thr Val
195 200 205
aaa cac gtc cag aag gac ttc tgg ccc ggg tac aac aaa gcc geca gge 0672
Lys His Val Gln Lys Asp Phe Trp Pro Gly Tyr Asn Lys Ala Ala Gly
210 215 220
gtg tac tgt atc ggc gag gtg ctec gac ggt gat ccg gee tac act tgt 720
Val Tyr Cys Ile Gly Glu Val Leu Asp Gly Asp Pro Ala Tyr Thr Cys
225 230 235 240
ccc tac cag aac gtc atg gac gge gta ctg aac tat ccc att tac tat 768
Pro Tyr Gln Asn Val Met Asp Gly Val Leu Asn Tyr Pro Ile Tyr Tyr
245 250 2565
cca ctc ctc aac gece ttc aag tca acc tcc gge age atg gac gac ctc 816
Pro Leu Leu Asn Ala Phe Lys Ser Thr Ser Gly Ser Met Asp Asp Leu
260 265 270
tac aac atg atc aac acc gtc aaa tcc gac tgt cca gac tca aca ctc 864
Tyr Asn Met Ile Asn Thr Val Lys Ser Asp Cys Pro Asp Ser Thr Leu
275 280 285
ctg ggc aca ttc gtc gag aac cac gac aac cca cgg ttc get tet tac 912
Leu Gly Thr Phe Val Glu Asn His Asp Asn Pro Arg Phe Ala Ser Tyr
290 295 300
acc aac gac ata gcc ctc gece aag aac gtc geca geca ttce atce atc ctce 960
Thr Asn Asp lle Ala Leu Ala Lys Asn Val Ala Ala Phe Ile Ile Leu
305 310 315 320
aac gac gga atc ccc atc atc tac gcec gge caa gaa cag cac tac gcc 1008
Asn Asp Gly Ile Pro Ile Ile Tyr Ala Gly Gln Glu Gln His Tyr Ala
325 330 335
ggec gga aac gac ccC geg aac cge gaa gea acc tgg cte teg gge tac 1056
Gly Gly Asn Asp Pro Ala Asn Arg Glu Ala ThrTrp Leu Ser Gly Tyr
340 345 350
ccg acc gac agce gag ctg tac aag tta att gcc tece geg aac gea atce 1104
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Pro Thr Asp Ser Glu Leu Tyr Lys Leu Ile Ala Ser Ala Asn Ala Ile
355 360 365
cgg aac tat gcc att age aaa gat aca gga ttc gtg acc tac aag aac 1152
Arg Asn Tyr Ala Ile Ser Lys Asp Thr Gly Phe Val Thr Tyr Lys Asn
370 375 380
tgg ccc atc tac aaa gac gac aca acg atc gcc atg cge aag gge aca 1200
Trp Pro Ile Tyr Lys Asp Asp Thr Thr Ile Ala Met Arg Lys Gly Thr
385 390 395 400
gat ggg tcg cag atc gtg act atc ttg tcc aac aag ggt gct tcg ggt 1248
Asp Gly Ser Gln Ile Val Thr Ile Leu Ser Asn Lys Gly Ala Ser Gly
405 410 415
gat tcg tat acc ctc tce ttg agt ggt geg ggt tac aca gec gge cag 1296
Asp Ser Tyr Thr Leu Ser Leu Ser Gly Ala Gly Tyr Thr Ala Gly Gln
420 425 430
caa ttg acg gag gtc att ggc tge acg acc gtg acg gtt ggt tcg gat 1344
Gln Leu Thr Glu Val Ile Gly Cys Thr Thr Val Thr Val Gly Ser Asp
435 440 445
gga aat gtg cct gtt cct atg gca ggt ggg cta cct agg gta ttg tat 1392
Gly Asn Val Pro Val Pro Met Ala Gly Gly Leu Pro Arg Val Leu Tyr
450 455 460
ccg act gag aag ttg gca ggt agc aag atc tgt agt age tcg gga aga 1440
Pro Thr Glu Lys Leu Ala Gly Ser Lys Ile Cys Ser Ser Ser Gly Arg
465 470 475 480
aca acc acg acc aca act gct gect get act agt aca tcc aaa gcc acc 1488
Thr Thr Thr Thr Thr Thr Ala Ala Ala Thr Ser Thr Ser Lys Ala Thr
485 490 495
acc tcc tet tet tet tet tet get get get act act tet teca teca tge 1536
Thr Ser Ser Ser Ser Ser Ser Ala Ala Ala Thr Thr Ser Ser Ser Cys
500 505 510
acc gca aca agc acc acc ctc ccc atc acc ttc gaa gaa ctc gtc acc 1584
Thr Ala Thr Ser Thr Thr Leu Pro Ile Thr Phe Glu Glu Leu Val Thr
515 520 525
act acc tac ggg gaa gaa gtc tac ctc age gga tct atc tce cag ctc 1632
Thr Thr Tyr Gly Glu Glu Val Tyr Leu Ser Gly Ser Ile Ser Gln Leu
530 535 540
gga gag tgg gat acg agt gac gecg gtg aag ttg tce geg gat gat tat 1680
Gly Glu Trp Asp Thr Ser Asp Ala Val Lys Leu Ser Ala Asp Asp Tyr
545 550 555 560
acc tcg agt aac ccc gag tgg tct gtt act gtg tcg ttg ccg gtg ggg 1728
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Thr Ser Ser Asn Pro

565
acg acc ttc gag tat
Thr Thr Phe Glu Tyr

580
act tgg gaa agt gat
Thr Trp Glu Ser Asp
595
aat ggg agt ggg gag
Asn Gly Ser Gly Glu
610

<210>32
<211>620
<212>PRT
213> NTH)

<2205
<223> & Rk AR

<400>32

Ala Thr Pro Ala Asp
1 5
Asp Arg Phe Ala Arg
20
Ala Asp Gln Lys Tyr
35
Leu Asp Tyr Ile Gln
50
Val Thr Ala Gln Leu
65
Gly Tyr Trp Gln Gln
85
Ala Asp Asp Leu Lys
100
Tyr Leu Met Val Asp
115
Gly Ser Ser Val Asp

Glu

aag

Lys

ccg

Pro

acg
Thr

Trp

Thr

Cys

Gly

Pro

70

Asp

Ala

Val

Tyr

Trp

ttt
Phe

aat

Asn

gtg
Val
015

Asp

Gly

Met

55

Gln

Ile

Leu

Val

Ser

Ser

att
Ile

agg
Arg
600

Val

Ser
Gly
Gly
40

Gly
Thr
Tyr
Ser
Ala

120
Val

Val

aag
Lys
585

gag
Glu

gat
Asp

Gln
Ser
25

Thr
Phe
Thr
Ser
Ser
105

Asn

Phe

66

Thr
570
gtc
Val

tat
Tyr

acg
Thr

Ser
10

Thr
Trp
Thr
Ala
Leu
90

Ala

His

Lys

Val

gat
Asp

act
Thr

tgg
Trp

Ile

Thr

Gln

Ala

Tyr

75

Asn

Leu

Met

Pro

Ser

gag
Glu

gtg
Val

ageg
Arg
620

Tyr

Ala

Gly

Ile

60

Gly

Glu

His

Gly

Phe

Leu

ggt
Gly

cct
Pro

605
tag

Phe
Thr
Ile
45

Trp
Asp
Asn
Glu
Tyr

125

Ser

Pro

gga
Gly
590
gaa
Glu

Leu
Cys
30

Ile
Ile
Ala
Tyr
Arg
110

Asp

Ser

Val
b75
agt
Ser

tgt
Cys

1863

Leu
15

Asn
Asp
Thr
Tyr
Gly
95

Gly

Gly

Gln

Gly

gtg
Val

288
Gly

Thr

Thr

Lys

Pro

His

80

Thr

Met

Ala

Asp

1776

1824
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Tyr
145
Val

Asp

Ser

Val
225
Pro
Pro
Tyr
Leu
Thr
305
Asn
Gly
Pro
Arg
Trp
385
Asp

Asp

Gln

130
Phe

Glu

Thr

Leu

His

210

Tyr

Tyr

Leu

Asn

Gly

290

Asn

Asp

Gly

Thr

Asn

370

Pro

Gly

Ser

Leu

His

Asp

Thr

Val

195

Val

Cys

Gln

Leu

Met

275

Thr

Asp

Gly

Asn

Asp

355

Tyr

Ile

Ser

Tyr

Thr
435

Pro

Cys

Lys

180

Ser

Gln

Ile

Asn

Asn

260

Ile

Phe

Ile

Ile

Asp

340

Ser

Ala

Tyr

Gln

Thr

420
Glu

Phe
Trp
165

Asp

Asn

Gly
Val
245
Ala
Asn
Val
Ala
Pro
325
Pro
Glu
Ile
Lys
Ile
405

Leu

Val

Cys
150
Leu
Val
Tyr
Asp
Glu
230
Met
Phe
Thr
Glu
Leu
310
Ile
Ala
Leu
Ser
Asp
390
Val

Ser

Ile

135
Phe

Gly
Val
Ser
Phe
215

Val

Asp

Val
Asn
295
Ala
Ile
Asn
Tyr
Lys
375
Asp
Thr

Leu

Gly

Ile

Asp

Lys

Ile

200

Trp

Leu

Gly

Ser

280

His

Lys

Tyr

Arg

Lys

360

Asp

Thr

Ile

Ser

Cys
440

Gln
Asn
Asn
185
Asp
Pro
Asp
Val
Thr
265
Ser
Asp
Asn
Ala
Glu
345
Leu
Thr
Thr
Leu
Gly

425
Thr

67

Asn
Thr
170
Glu
Gly
Gly
Gly
Leu
250
Ser
Asp
Asn
Val
Gly
330
Ala
Tle
Gly
Ile
Ser
410

Ala

Thr

Tyr
155
Val
Trp
Leu
Tyr
Asp
235

Asn

Gly

Pro
Ala
315
Gln
Thr
Ala
Phe
Ala
395
Asn

Gly

Val

140
Glu

Ser

Tyr

Arg

Asn

220

Pro

Tyr

Ser

Pro

Arg

300

Ala

Glu

Trp

Ser

Val

380

Met

Lys

Tyr

Thr

Asp

Leu

Asp

Ile

205

Ala

Pro

Met

Asp

285

Phe

Phe

Gln

Leu

Ala

365

Thr

Arg

Gly

Thr

Val
445

Gln
Pro
Trp
190
Asp
Ala
Tyr
Ile
Asp
270
Ser
Ala
Ile
His
Ser
350
Asn
Tyr
Lys
Ala
Ala

430
Gly

Thr
Asp
175
Val
Thr
Ala
Thr
Tyr
255
Asp
Thr
Ser
Ile
Tyr
3356
Gly
Ala
Lys
Gly
Ser
415

Gly

Ser

Gln

160

Leu

Gly

Val

Gly

240

Tyr

Leu

Leu

Tyr

Leu

320

Ala

Tyr

Tle

Asn

Thr

400

Gly

Gln

Asp
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Gly Asn
450

Pro Thr

465

Thr Thr

Thr Ser
Thr Ala
Thr Thr
530
Gly Glu
545
Thr Ser
Thr Thr
Thr Trp
Asn Gly
<210>33

<211>176
<212>DNA

213> AT

220>

<223> NLIF

<220>
<221>CDS

<222>(1).. (1767)

Val

Glu

Thr

Ser

Thr

515

Tyr

Trp

Ser

Phe

Glu

595

Ser

7

Pro
Lys
Thr
Ser
500
Ser
Gly
Asp
Asn
Glu
580

Ser

Gly

Val

Leu

Thr

485

Ser

Thr

Glu

Thr

Pro

565
Tyr

Glu

Pro

Ala

470

Thr

Ser

Thr

Glu

Ser

550

Glu

Lys

Pro

Thr

Met
455
Gly
Ala
Ser
Leu
Val
535
Asp
Trp
Phe

Asn

Val
615

Ala Gly Gly Leu

Ser Lys

Ala Ala

Ala Ala
505

Pro Ile

520

Tyr Leu

Ala Val

Ser Val

Ile Lys
585

Arg Glu

600

Val Asp

Ile
Thr
490
Ala

Thr

Ser

Thr
570
Val

Tyr

Thr

Cys
475
Ser
Thr
Phe
Gly
Leu
hbh
Val
Asp

Thr

Trp

Pro
460
Ser
Thr
Thr
Glu
Ser
540
Ser
Ser
Glu

Val

Arg
620

Arg

Ser

Ser

Ser

Glu

525

Ile

Ala

Leu

Gly

Pro
605

Val
Ser
Lys
Ser
510

Leu

Ser

Leu

Tyr

GlyArg

Ala
495

Ser

Val

Gln

Asp

Val

575

Ser

480
Thr

Thr
Leu
Tyr
560
Gly

Val

Gly

223> R IMEFIRYE o - JORIEE - & HRUK MO Bk - % B RR i A
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<400>33
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ctg
Leu
1

gat
Asp

ggt
Gly

ctg

Leu

atc
Ile
65

gga
Gly

gca

Ala

tac

Tyr

g8C
Gly

tac
Tyr
145
gtc
Val

aac

Asn

gac

Asp

tcg

Ser

Cg8
Arg

gac

Asp

Asp
50

act
Thr

tat
Tyr

gat

ctc

Leu

aac
Asn
130
tte
Phe

caa
Gln

acc
Thr

ctg

Leu

gct
Ala

ttc
Phe

caa
Gln
3b

tat

gaa
Glu

Trp

gac

atg
Met
115
gat
Asp

cac
His

gat
Asp

acc
Thr

gta
Val
195

gca
Ala

gat
Gly
20

atc
Ile

atc
Tle

cag
Gln

cag
Gln

cte
Leu
100
gtg
Val

gta
Val

cca

Pro

tgt
Cys

gaa
Glu
180
tce

Ser

gaa
Glu

agg
Arg

tat

cag
Gln

ctg

Leu

cag
Gln
85

aag

gac

Asp

gac

Asp

tac

Tyr

tgg
Trp
165
act
Thr

aat

Asn

tgg
Trp

acg
Thr

tgt
Cys

88C
Gly

cce
Pro
70

aag

Lys

tece

Ser

gtc
Val

tac

Tyr

tgc
Cys
150
gag
Glu

gce

Ala

tat tca gtc gac gga ctc cgec atc gac agt gtc

cgce

Arg

gac

Asp

ggt
Gly

atg
Met
5h

cag
Gln

ata
Ile

ctc

Leu

gtc
Val

age
Ser
135
ctg

Leu

ggt
Gly

gtg
Val

act cag tcg att tac ttc cta ttg acg
Thr Gln Ser Ile Tyr Phe Leu Leu Thr

10

15

aattcg acg aca gctaca tgc gat acg
Ser Thr Thr AlaThr Cys Asp Thr

Asn

g8cC
Gly
40

gga
Gly

Asp

tac

Tyr

tca

Ser

cct
Pro
120
gtc
Val

atc
Ile

gac

Asp

aga

Arg

25

agt tgg
Ser Trp

ttc acg
Phe Thr

act gct
Thr Ala

gac gtg

Asp Val
90

gat gcg

Asp Ala

105

aac cac

Asn His

ttc gac
Phe Asp

aca gat
Thr Asp

acc atc
Thr Ile

170
aca atc
Thr Tle
185

caa
Gln

gce

Ala

gat

7H
aac

Asn

ctt

Leu

atg
Met

cccC

Pro

tgg
Trp
155
gta
Val

tgg
Trp

gg8a
Gly

atc
Ile
60

ggt
Gly

tce

Ser

cat
His

gg8cC
Gly

tte
Phe
140
gac

Asp

tet

Ser

tat
Tyr

atc
Ile
45

tgg
Trp

gaa
Glu

aac

Asn

gce

Ala

tac
Tyr
125
gat
Asp

aac

Asn

ctg

Leu

gac

Asp

30
atc aac
Ile Asn

atc tcg
Ile Ser

gct tac
Ala Tyr

ttc ggc
Phe Gly

CgC gga
Arg Gly
110

gce gge
Ala Gly

tce tee

Ser Ser

ttg acc
Leu Thr

cca gac
Pro Asp

175
tgg gta
Trp Val
190

cat
His

cct

Pro

cat
His
80

act
Thr

atg
Met

aac

Asn

tce

Ser

atg
Met
160
cta

Leu

gce

Ala

Tyr Ser Val Asp Gly Leu Arg Ile Asp Ser Val

200

69

205

96

48

144

192

240

288

336

384

432

480

528

576

624
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ctc gaa gtc gaa cca gac ttc ttc ccg gge tac cag gaa gca gca ggt 072
Leu Glu Val Glu Pro Asp Phe Phe Pro Gly Tyr Gln Glu Ala Ala Gly

210 215 220
gtc tac tgc gtc gge gaa gtc gac aac gge aac cct gee cte gac tge 720
Val Tyr Cys Val Gly Glu Val Asp Asn Gly Asn Pro Ala Leu Asp Cys
225 230 235 240
cca tac cag aag gtc ctg gac ggc gtc ctc aac tat ccg atc tac tgg 768
Pro Tyr Gln Lys Val Leu Asp Gly Val Leu Asn Tyr Pro Ile Tyr Trp
245 250 255
caa ctc ctc tac gcc ttc gaa tcc tecc age gge age atc age aat ctce 816
Gln Leu Leu Tyr Ala Phe Glu Ser Ser Ser Gly Ser Ile Ser Asn Leu
260 265 270
tac aac atg atc aaa tcc gtc gca age gac tge tcec gat ccg aca cta 864
Tyr Asn Met Ile Lys Ser Val Ala Ser Asp Cys Ser Asp Pro Thr Leu
275 280 285
ctc ggc aac ttc atc gaa aac cac gac aat ccc cgt ttc gee tec tac 912
Leu Gly Asn Phe Ile Glu Asn His Asp Asn Pro Arg Phe Ala Ser Tyr
290 295 300
acc tcc gac tac tcg caa gcc aaa aac gtc ctc age tac atc ttc cte 960
Thr Ser Asp Tyr Ser Gln Ala Lys Asn Val Leu Ser Tyr Ile Phe Leu
305 310 315 320
tcc gac ggc atc ccc atc gtc tac gee gge gaa gaa cag cac tac tcc 1008
Ser Asp Gly Ile Pro Ile Val Tyr Ala Gly Glu Glu Gln His Tyr Ser
325 330 335
ggce gge aag gtg ccc tac aac cge gaa gcg acc tgg ctt tca gge tac 1056
Gly Gly Lys Val Pro Tyr Asn Arg Glu Ala Thr Trp Leu Ser Gly Tyr
340 345 350
gac acc tcc gca gag ctg tac acc tgg ata gcc acc acg aac geg atc 1104
Asp Thr Ser Ala Glu Leu Tyr Thr Trp Ile Ala Thr Thr Asn Ala Ile
355 360 365
cge aaa cta gee atc tca get gac tcg gee tac att acc tac geg aat 1152
Arg Lys Leu Ala Ile Ser Ala Asp Ser Ala Tyr Ile Thr Tyr Ala Asn
370 37h 380
gat gca ttc tac act gac agc aac acc atc gca atg cge aaa ggce acc 1200
Asp Ala Phe Tyr Thr Asp Ser Asn Thr Ile Ala Met Arg Lys Gly Thr
385 390 395 400
tca ggg agc caa gtc atc acc gtc ctc tcc aac aaa gge tcc tca gga 1248
Ser Gly Ser Gln Val Ile Thr Val Leu Ser Asn Lys Gly Ser Ser Gly
405 410 415
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agc

Ser

aag

Lys

g8C
Gly

CCC
Pro
465
ggt
Gly

gac

Asp

gat
Asp

tct

Ser

gac
Asp
545
atc
Ile

g8C
Gly

agc

Ser

ctg

Leu

gat
Asp
450
gCcg
Ala

gct
Ala

gtt
Val

gtg
Val

tct
Ser
530
acg
Thr

tgg
Trp

aca
Thr

<210>34

<211>588
<212>PRT
213> N THY

tac

Tyr

atc
Ile
435
att
Ile

tce

Ser

aca
Thr

tac

Tyr

agt
Ser
515
gct
Ala

aca
Thr

gag
Glu

tac

Tyr

acc
Thr
420
gaa
Glu

CCC

Pro

gtc
Val

agc

Ser

gct
Ala
500
gag
Glu

aac

Asn

atc
Ile

gat
Asp

acc
Thr
580

ctg

Leu

gCcg
Ala

gtg
Val

gtc
Val

ccg
Pro
485
acc
Thr

cte

Leu

tac

Tyr

cag
Gln

gct
Ala
565
gaa
Glu

acc
Thr

tac

Tyr

ccg

Pro

gat
Asp
470
ggt
Gly

aca
Thr

g8C
Gly

CCC

Pro

tac
Tyr
550
atc
Ile

aaa

Lys

cte

Leu

aca
Thr

atg
Met
455
age

Ser

g8C
Gly

gta
Val

aac

Asn

acc
Thr
535
aag

Lys

age

Ser

gac

Asp

agc

Ser

tge
Cys
440

gCcg
Ala

tet

Ser

tece

Ser

tat

tegg

520
tgg

tat

Tyr

aat

Asn

act
Thr

gga age ggce

Gly
425

aca
Thr

tcg

Ser

tcg

Ser

tcg

Ser

g8¢C
Gly
505
aca
Thr

agt
Ser

gtc
Val

cge

Arg

tgg
Trp
585

71

Ser

tce

Ser

g8a
Gly

cte

Leu

ggt
Gly
490
cag
Gln

CCC

Pro

gee
Ala

aac

Asn

gag
Glu
570
gat
Asp

Gly

gtg
Val

tta

Leu

tgt
Cys
475
agt

Ser

aac

Asn

gce

Ala

acg
Thr

att
Ile
bbb
atc
Ile

gaa
Glu

tac

Tyr

acc
Thr

ccg
Pro
460
g8C
Gly

gtc
Val

atc
Ile

aat

Asn

atc
Ile
540
gac

Asp

acg
Thr

tet

Ser

aca
Thr

gtg
Val
445
aga

Arg

888
Gly

gag
Glu

tat
Tyr

ggt
Gly
525
gct
Ala

g8cC
Gly

acg
Thr

tag

tce
Ser
430
gac

Asp

gtt
Val

age

Ser

gtc
Val

atc
Ile
510
gtt
Val

cte

Leu

age

Ser

CcCcC

Pro

g8¢C
Gly

tcg
Ser

ctt

Leu

gga

act
Thr
495
acc
Thr

gca

Ala

CCC

Pro

acc
Thr

gce
Ala
575

acg
Thr

agce

Ser

ctg

Leu

aga
Arg
480
ttc
Phe

ggt
Gly

ctc

Leu

gct
Ala

gtc
Val
560
agce

Ser

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728

1767
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<220>

<223> & Rk AR

<400>34

Leu
1

Ser

Ala

Asp Arg Phe

Gly
Leu
Ile
65

Gly
Ala
Tyr
Gly
Tyr
145
Val
Asn
Asp
Leu
Val
225
Pro

Gln

Tyr

Asp
Asp
50

Thr

Tyr

Leu
Asn
130
Phe
Gln
Thr
Leu
Glu
210
Tyr
Tyr

Leu

Asn

Gln
35

Tyr
Glu
Trp
Asp
Met
115
Asp
His
Asp
Thr
Val
195
Val
Cys
Gln

Leu

Met

Ala

Gly

20

Tle

Tle

Gln

Gln

Leu

100

Val

Val

Pro

Cys

Glu

180

Ser

Glu

Val

Lys

Tyr

260
Ile

Glu

Arg

Tyr

Gln

Leu

Gln

85

Asp

Asp

Tyr

Trp

165

Thr

Asn

Pro

Gly

Val

245

Ala

Lys

Trp
Thr
Cys
Gly
Pro
70

Lys
Ser
Val
Tyr
Cys
150
Glu
Ala
Tyr
Asp
Glu
230
Leu

Phe

Ser

Arg

Gly
Met
55

Gln
Ile
Leu
Val
Ser
135
Leu
Gly
Val
Ser
Phe
215
Val
Asp

Glu

Val

Thr
Asn
Gly
40

Gly
Asp
Tyr
Ser
Pro
120
Val
Ile
Asp
Arg
Val
200
Phe
Asp
Gly

Ser

Ala

Gln

Ser

25

Ser

Phe

Thr

Asp

Asp

105

Asn

Phe

Thr

Thr

Thr

185

Asp

Pro

Asn

Val

Ser

265

Ser

72

Ser
10
Thr

Thr
Ala
Val
90

Ala
His

Asp

Ile
170
Ile
Gly
Gly
Gly
Leu
250

Ser

Asp

Ile

Thr

Gln

Ala

75

Asn

Leu

Met

Pro

Trp

155

Val

Trp

Leu

Tyr

Asn

235

Asn

Gly

Cys

Tyr
Ala
Gly
Ile
60

Gly
Ser
His
Gly
Phe
140
Asp
Ser
Tyr
Arg
Gln
220
Pro
Tyr

Ser

Ser

Phe

Thr

Ile

45

Trp

Glu

Asn

Ala

Tyr

125

Asp

Asn

Leu

Asp

Ile

205

Glu

Ala

Pro

Ile

Asp

Leu

Cys

30

Tle

Ile

Ala

Phe

110

Ala

Ser

Leu

Pro

Trp

190

Asp

Ala

Leu

Ile

Ser

270

Pro

Leu
15
Asp

Asn

Ser

Ser
Thr
Asp
175
Val
Ser
Ala
Asp
Tyr
255

Asn

Thr

Thr

Thr

His

Pro

His

80

Thr

Met

Asn

Ser

Met

160

Leu

Ala

Val

Gly

Cys

240

Trp

Leu

Leu
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Leu
Thr
305
Ser
Gly
Asp
Arg
Asp
385

Ser

Ser

Gly
Pro
465
Gly
Asp
Asp
Ser
Asp
545

Ile

Gly

Gly
290
Ser
Asp
Gly
Thr
Lys
370
Ala
Gly
Ser
Leu
Asp
450
Ala
Ala
Val
Val
Ser
530
Thr

Trp

Thr

275

Asn

Asp

Gly

Lys

Ser

355

Leu

Phe

Ser

Tyr

Ile

435

Ile

Ser

Thr

Tyr

Ser

515

Ala

Thr

Glu

Tyr

Phe
Tyr
Ile
Val
340

Ala

Ala

Gln

Thr

420

Glu

Pro

Val

Ser

Ala

500

Glu

Asn

Ile

Asp

Thr
580

Ile

Ser

Pro

325

Pro

Glu

Ile

Thr

Val

405

Leu

Ala

Val

Val

Pro

485

Thr

Leu

Tyr

Gln

Ala

565
Glu

Glu
Gln
310
Ile
Tyr
Leu
Ser
Asp
390
Ile
Thr
Tyr
Pro
Asp
470
Gly
Thr
Gly
Pro
Tyr
550

Ile

Lys

Asn
295
Ala
Val

Asn

Ala
375
Ser
Thr
Leu
Thr
Met
455
Ser
Gly
Val
Asn
Thr
535
Lys

Ser

Asp

280
His

Lys

Tyr

Arg

Thr

360

Asp

Asn

Val

Ser

440

Ala

Ser

Ser

Tyr

Trp

520

Trp

Tyr

Asn

Thr

Asp Asn Pro

Asn
Ala
Glu
345
Trp
Ser
Thr
Leu
Gly
425
Thr
Ser
Ser
Ser
Gly
505
Thr
Ser
Val

Arg

Trp
585

73

Val
Gly
330
Ala
Ile
Ala
Ile
Ser
410
Ser
Ser
Gly
Leu
Gly
490
Gln
Pro
Ala
Asn
Glu

570
Asp

Leu
315
Glu
Thr
Ala
Tyr
Ala
395
Asn
Gly
Val
Leu
Cys
475
Ser
Asn
Ala
Thr
Ile
555

Ile

Glu

Arg
300

Ser

Glu

Thr
Ile

380
Met

Thr
Pro
460
Gly
Val
Ile
Asn
Ile
540
Asp

Thr

Ser

285
Phe

Tyr
Gln
Leu
Thr
365
Thr
Arg
Gly
Thr
Val
445
Arg
Gly
Glu
Tyr
Gly
525
Ala

Gly

Thr

Ala

Ile

His

Ser

350

Asn

Tyr

Lys

Ser

Ser

430

Asp

Val

Ser

Val

Ile

510

Val

Leu

Ser

Pro

Ser
Phe
Tyr
3356
Gly
Ala
Ala
Gly
Ser
415
Gly
Ser
Leu
Gly
Thr
495
Thr
Ala
Pro

Thr

Ala
575

Tyr
Leu
320
Ser
Tyr
Tle
Asn
Thr
400
Gly
Thr
Ser
Leu
Arg
480
Phe
Gly
Leu
Ala
Val

560

Ser
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<210>35
<211>1767

<212>DNA
213> NIy

220>

<223> N LTI

<220>

<221>CDS
<222>(1).. (1767)

223> HK A o - JERIEE - % H PR BRSO Bk — 2 BB K A S i

R 28 G 1

<400>35

gca
Ala
1

gat
Asp

gCg
Ala

ttg

Leu

gtt
Val
65

g8cC
Gly

gca

Ala

tat

acg
Thr

cga

Arg

Asp

gac
Asp
50

aca
Thr

tac

Tyr

gat
Asp

ctt

cct

Pro

ttt
Phe

cag
Gln
3b

tat
Tyr

gce

Ala

tgg
Trp

gac

Asp

atg

gcg
Ala

gac
Asp
5

tgg
Trp

gca agg acg
Ala Arg Thr

20
aaa

Lys

atc
Tle

cag
Gln

cag
Gln

ttg
Leu
100
gtc

tac

Tyr

cag
Gln

ctg

Leu

cag
Gln
85

aag

Lys

gat

tgt
Cys

g8a
Gly

cce
Pro
70

gat
Asp

gcg
Ala

gtg

ggt
Gly

atg
Met
5h

cag
Gln

ata
Ile

ctc

Leu

gtt

tcg

Ser

888
Gly

gga
Gly
40

g8¢C
Gly

acce
Thr

tac

Tyr

tet

Ser

gct

caa
Gln

tcg
Ser
25

aca
Thr

ttc
Phe

acce
Thr

tet

Ser

tcg
Ser
105

aac

74

tce
Ser
10

acg

Thr

tgg
Trp

aca
Thr

gca

Ala

ctg
Leu
90

gce

Ala

cat

att
Ile

act

Thr

cag
Gln

gce

Ala

tat
Tyr
()

aac

Asn

ctt

Leu

atg

tat

gCg
Ala

g8cC
Gly

atc
Ile
60

gga
Gly

gaa
Glu

cat
His

g8C

ttc
Phe

act

Thr

atc
Ile
45

tgg
Trp

gat
Asp

aac

Asn

gag
Glu

tat

crt

Leu

tgt
Cys
30

atc
Ile

atc
Ile

gce

Ala

tac

Tyr

agg
Arg
110
gat

cre
Leu
15

aat

Asn

gac

Asp

acc
Thr

tac

Tyr

g8C
Gly
95

g88
Gly

gga

acg
Thr

act
Thr

aag

Lys

CcccC

Pro

cat
His
80

act
Thr

atg
Met

gCg

48

96

144

192

240

288

336

384
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Tyr Leu Met Val Asp Val Val Ala Asn His Met Gly Tyr Asp Gly Ala
115 120 125
ggt agce tca gtc gat tac agt gtg ttt aaa ccg ttc agt tcc caa gac 432
Gly Ser Ser Val Asp Tyr Ser Val Phe Lys Pro Phe Ser Ser Gln Asp
130 135 140
tac ttc cac ccg ttc tgt ttc att caa aac tat gaa gat cag act cag 480
Tyr Phe His Pro Phe Cys Phe Ile Gln Asn Tyr Glu Asp Gln Thr Gln
145 150 155 160
gtt gag gat tgc tgg cta gga gat aac act gtc tcec ttg cct gat cte 528
Val Glu Asp Cys Trp Leu Gly Asp Asn Thr Val Ser Leu Pro Asp Leu
165 170 175
gat acc acc aag gat gtg gtc aag aat gaa tgg tac gac tgg gtg gga 576
Asp Thr Thr Lys Asp Val Val Lys Asn Glu Trp Tyr Asp Trp Val Gly
180 185 190
tca ttg gta tcg aac tac tcc att gac ggc ctc cgt atc gac aca gta 624
Ser Leu Val Ser Asn Tyr Ser Ile Asp Gly Leu Arg Ile Asp Thr Val
195 200 205
aaa cac gtc cag aag gac ttc tgg ccc ggg tac aac aaa gcc geca gge 072
Lys His Val Gln Lys Asp Phe Trp Pro Gly Tyr Asn Lys Ala Ala Gly
210 215 220
gtg tac tgt atc ggc gag gtg ctc gac ggt gat ccg gee tac act tgt 720
Val Tyr Cys Ile Gly Glu Val Leu Asp Gly Asp Pro Ala Tyr Thr Cys
225 230 235 240
ccc tac cag aac gtc atg gac ggc gta ctg aac tat ccc att tac tat 768
Pro Tyr Gln Asn Val Met Asp Gly Val Leu Asn Tyr Pro Ile Tyr Tyr
245 250 2b5
cca ctc ctc aac gece ttc aag tca acc tcc gge age atg gac gac ctc 816
Pro Leu Leu Asn Ala Phe Lys Ser Thr Ser Gly Ser Met Asp Asp Leu
260 265 270
tac aac atg atc aac acc gtc aaa tcc gac tgt cca gac tca aca ctc 864
Tyr Asn Met Ile Asn Thr Val Lys Ser Asp Cys Pro Asp Ser Thr Leu
275 280 285
ctg ggc aca ttc gtc gag aac cac gac aac cca cgg ttc get tet tac 912
Leu Gly Thr Phe Val Glu Asn His Asp Asn Pro Arg Phe Ala Ser Tyr
290 295 300
acc aac gac ata gcc ctc gece aag aac gtc geca geca ttce atce atc ctce 960
Thr Asn Asp Ile Ala Leu Ala Lys Asn Val Ala Ala Phe Ile Ile Leu
305 310 315 320
aac gac gga atc ccc atc atc tac gcec gge caa gaa cag cac tac gcc 1008

75
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Asn Asp Gly Ile Pro Ile Ile Tyr Ala Gly Gln Glu Gln His Tyr Ala
325 330 335
ggec gga aac gac ccc geg aac cge gaa gea acc tgg cte tcg gge tac 1056
Gly Gly Asn Asp Pro Ala Asn Arg Glu Ala Thr Trp Leu Ser Gly Tyr
340 345 350
ccg acc gac agc gag ctg tac aag tta att gcc tecc geg aac gea atc 1104
Pro Thr Asp Ser Glu Leu Tyr Lys Leu Ile Ala Ser Ala Asn Ala Ile
355 360 365
cgg aac tat gcc att agc aaa gat aca gga ttc gtg acc tac aag aac 1152
Arg Asn Tyr Ala Ile Ser Lys Asp Thr Gly Phe Val Thr Tyr Lys Asn
370 375 380
tgg ccc atc tac aaa gac gac aca acg atc gece atg cge aag gge aca 1200
Trp Pro Ile Tyr Lys Asp Asp Thr Thr Ile Ala Met Arg Lys Gly Thr
385 390 395 400
gat ggg tcg cag atc gtg act atc ttg tcc aac aag ggt get tecg ggt 1248
Asp Gly Ser Gln Ile Val Thr Ile Leu Ser Asn Lys Gly Ala Ser Gly
405 410 415
gat tcg tat acc ctc tcec ttg agt ggt gecg ggt tac aca gec gge cag 1296
Asp Ser Tyr Thr Leu Ser Leu Ser Gly Ala Gly Tyr Thr Ala Gly Gln
420 425 430
caa ttg acg gag gtc att ggc tge acg acc gtg acg gtt ggt tcg gat 1344
Gln Leu Thr Glu Val Ile Gly Cys Thr Thr Val Thr Val Gly Ser Asp
435 440 445
gga aat gtg cct gtt cct atg gca ggt ggg cta cct agg gta ttg tat 1392
Gly Asn Val Pro Val Pro Met Ala Gly Gly Leu Pro Arg Val Leu Tyr
450 455 460
ccg act gag aag ttg gca ggt agec aag atc tgt agt age tcg gga aga 1440
Pro Thr Glu Lys Leu Ala Gly Ser Lys Ile Cys Ser Ser Ser Gly Arg
465 470 475 480
ggt gect aca age ccg ggt gge tee teg ggt agt gte gag gte act tte 1488
Gly Ala Thr Ser Pro Gly Gly Ser Ser Gly Ser Val Glu Val Thr Phe
485 490 495
gac gtt tac gct acc aca gta tat ggec cag aac atc tat atc acc ggt 1536
Asp Val Tyr Ala Thr Thr Val Tyr Gly Gln Asn Ile Tyr Ile Thr Gly
500 505 510
gat gtg agt gag ctc ggc aac tgg aca ccc gee aat ggt gtt gea ctce 1584
Asp Val Ser Glu Leu Gly Asn Trp Thr Pro Ala Asn Gly Val Ala Leu
515 520 525
tct tct get aac tac ccc acc tgg agt gee acg atc get cte cce get 1632

76
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Ser Ser Ala Asn Tyr
530

gac acg aca atc cag

Asp Thr Thr Ile Gln

545

atc tgg gag gat gct

Ile Trp Glu Asp Ala
565

ggc aca tac acc gaa

Gly Thr Tyr Thr Glu

580

<210>36
<211>588
<212>PRT
213> NTH)

<2205
<223> & Rk AR

<400>36

Ala Thr Pro Ala Asp
1 5
Asp Arg Phe Ala Arg
20
Ala Asp Gln Lys Tyr
35
Leu Asp Tyr Ile Gln
50
Val Thr Ala Gln Leu
65
Gly Tyr Trp Gln Gln
85
Ala Asp Asp Leu Lys
100
Tyr Leu Met Val Asp
115
Gly Ser Ser Val Asp

Pro
tac
Tyr
550
atc

Tle

aaa

Lys

Trp

Thr

Cys

Gly

Pro

70

Asp

Ala

Val

Tyr

Thr
535
aag

Lys

age

Ser

gac

Asp

Asp

Gly

Met

55

Gln

Ile

Leu

Val

Ser

Trp

tat
Tyr

aat

Asn

act
Thr

Ser
Gly
Gly
40

Gly
Thr
Tyr
Ser
Ala

120
Val

Ser Ala Thr

gtc
Val

cgce

Arg
tegg

Trp
585

Gln
Ser
25

Thr
Phe
Thr
Ser
Ser
105

Asn

Phe

77

aac

Asn

gag
Glu
570

Asp

Ser
10

Thr
Trp
Thr
Ala
Leu
90

Ala

His

Lys

att
Ile
555
atc

Ile

gaa
Glu

Ile

Thr

Gln

Ala

Tyr

75

Asn

Leu

Met

Pro

Ile
540
gac

Asp

acg
Thr

tet

Ser

Ala

Gly

Ile

60

Gly

Glu

His

Gly

Phe

Ala

g8C
Gly

acg
Thr

tag

Phe
Thr
Ile
45

Trp
Asp
Asn
Glu
Tyr

125

Ser

Leu

agc

Ser

cCcC

Pro

acc

Thr

gce

Ala

gtc
Val
560

agc

Pro Ala Ser

Leu
Cys
30

Ile
Ile
Ala
Tyr
Arg
110

Asp

Ser

575

Leu
15

Asn
Asp
Thr
Tyr
Gly
95

Gly

Gly

Gln

Thr

Thr

Lys

Pro

His

80

Thr

Met

Ala

Asp

1680

1728

1767
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Tyr
145
Val

Asp

Ser

Val
225
Pro
Pro
Tyr
Leu
Thr
305
Asn
Gly
Pro
Arg
Trp
385
Asp

Asp

Gln

130
Phe

Glu

Thr

Leu

His

210

Tyr

Tyr

Leu

Asn

Gly

290

Asn

Asp

Gly

Thr

Asn

370

Pro

Gly

Ser

Leu

His

Asp

Thr

Val

195

Val

Cys

Gln

Leu

Met

275

Thr

Asp

Gly

Asn

Asp

355

Tyr

Ile

Ser

Tyr

Thr
435

Pro

Cys

Lys

180

Ser

Gln

Ile

Asn

Asn

260

Ile

Phe

Ile

Ile

Asp

340

Ser

Ala

Tyr

Gln

Thr

420
Glu

Phe
Trp
165

Asp

Asn

Gly
Val
245
Ala
Asn
Val
Ala
Pro
325
Pro
Glu
Ile
Lys
Ile
405

Leu

Val

Cys
150
Leu
Val
Tyr
Asp
Glu
230
Met
Phe
Thr
Glu
Leu
310
Ile
Ala
Leu
Ser
Asp
390
Val

Ser

Ile

135
Phe

Gly
Val
Ser
Phe
215

Val

Asp

Val
Asn
295
Ala
Ile
Asn
Tyr
Lys
375
Asp
Thr

Leu

Gly

Ile

Asp

Lys

Ile

200

Trp

Leu

Gly

Ser

280

His

Lys

Tyr

Arg

Lys

360

Asp

Thr

Ile

Ser

Cys
440

Gln
Asn
Asn
185
Asp
Pro
Asp
Val
Thr
265
Ser
Asp
Asn
Ala
Glu
345
Leu
Thr
Thr
Leu
Gly

425
Thr

78

Asn
Thr
170
Glu
Gly
Gly
Gly
Leu
250
Ser
Asp
Asn
Val
Gly
330
Ala
Tle
Gly
Ile
Ser
410

Ala

Thr

Tyr
155
Val
Trp
Leu
Tyr
Asp
235

Asn

Gly

Pro
Ala
315
Gln
Thr
Ala
Phe
Ala
395
Asn

Gly

Val

140
Glu

Ser

Tyr

Arg

Asn

220

Pro

Tyr

Ser

Pro

Arg

300

Ala

Glu

Trp

Ser

Val

380

Met

Lys

Tyr

Thr

Asp

Leu

Asp

Ile

205

Ala

Pro

Met

Asp

285

Phe

Phe

Gln

Leu

Ala

365

Thr

Arg

Gly

Thr

Val
445

Gln
Pro
Trp
190
Asp
Ala
Tyr
Ile
Asp
270
Ser
Ala
Ile
His
Ser
350
Asn
Tyr
Lys
Ala
Ala

430
Gly

Thr
Asp
175
Val
Thr
Ala
Thr
Tyr
255
Asp
Thr
Ser
Ile
Tyr
3356
Gly
Ala
Lys
Gly
Ser
415

Gly

Ser

Gln

160

Leu

Gly

Val

Gly

240

Tyr

Leu

Leu

Tyr

Leu

320

Ala

Tyr

Tle

Asn

Thr

400

Gly

Gln

Asp
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Gly Asn Val Pro

Pro
465
Gly
Asp
Asp
Ser
Asp
545

Ile

Gly

450
Thr

Ala

Val

Val

Ser

530

Thr

Trp

Thr

<210>37

<211>640
<2125PRT

Glu Lys
Thr Ser
Tyr Ala
500
Ser Glu
515
Ala Asn
Thr 1le

Glu Asp

Tyr Thr
580

<213> 1| Hh g 2%

220>
<221> RHIK

<222>(22).. (640)

<400>37

Met
Lys
-5

Tyr

Ala

Gly

Arg
=20
Leu
Phe

Thr

Ile

Val Ser

Ala Leu

Leu Leu
15

Cys Asn

30

Ile Asn

Val
Leu
Pro
485
Thr
Leu
Tyr
Gln
Ala

565
Glu

Thr

Gly

Thr

Thr

His

Pro
Ala
470
Gly
Thr
Gly
Pro
Tyr
550

Ile

Lys

Ser

Leu

Asp

Gly

Leu

Met

455

Gly

Gly

Val

Asn

Thr

535

Ser

Asp

Ser
-15
Ser
Arg

Asp

Asp

Ala Gly Gly Leu

Ser

Ser

Tyr

Trp

520

Trp

Tyr

Asn

Thr

Ile

Ala

Phe

Gln

35
Tyr

Lys
Ser
Gly
505
Thr

Ser

Val

Ala
Ala
Gly
20

Ile

Ile

79

Ile

Gly
490
Gln

Pro

Ala

Asn

Glu

570
Asp

Leu

Glu
5
Arg

Tyr

Gln

Cys
475
Ser
Asn
Ala
Thr
Ile
hbh

Ile

Glu

Ala

Trp

Thr

Cys

Gly

Pro

460

Ser

Val

Ile

Asn

Ile

540

Thr

Ser

Val
-10
Arg
Asp

Gly

Met

Arg

Ser

Glu

Tyr

Gly

525

Ala

Gly

Thr

Ser

Thr

Asn

Gly

40
Gly

Val

Ser

Val

Ile

510

Val

Leu

Ser

Pro

Leu

Gln

Ser
25

Ser

Phe

Leu

Gly

Thr

495

Thr

Ala

Pro

Thr

Ala
575

Phe
Ser
10

Thr

Trp

Thr

Tyr
Arg
480
Phe
Gly
Leu
Ala
Val

560

Ser

Gly

Ile

Thr

Gln

Ala
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45

Ile Trp Ile

60
Gly

Ser
His
Gly
Phe
140
Asp
Ser
Tyr
Arg
Gln
220
Pro
Tyr
Ser
Ser
Arg
300
Ser

Glu

Trp

Glu

Asn

Ala

Tyr

125

Asp

Asn

Leu

Asp

Ile

205

Glu

Ala

Pro

Ile

Asp

285

Phe

Tyr

Gln

Leu

Ala

Phe

Arg

110

Ala

Ser

Leu

Pro

Trp

190

Asp

Ala

Leu

Tle

Ser

270

Pro

Ala

Ile

His

Ser
350

Ser
Tyr
Gly
95

Gly
Gly
Ser
Thr
Asp
175
Val
Ser
Ala
Asp
Tyr
255
Asn
Thr
Ser
Phe
Tyr

335
Gly

Pro
His
80

Thr
Met
Asn
Ser
Met
160
Leu
Ala
Val
Gly
Cys
240
Trp
Leu
Leu
Tyr
Leu
320

Ser

Tyr

Ile
65

Gly
Ala
Tyr
Gly
Tyr
145
Val
Asn
Asp
Glu
Val
225
Pro
Gln
Tyr
Leu
Thr
305
Ser

Gly

Asp

50
Thr

Tyr

Asp

Leu

Asn

130

Phe

Gln

Thr

Leu

Glu

210

Tyr

Tyr

Leu

Asn

Gly

290

Ser

Asp

Gly

Thr

Glu

Trp

Asp

Met

115

Asp

His

Asp

Thr

Val

195

Val

Cys

Gln

Leu

Met

275

Asn

Asp

Gly

Asp

Ser
355

Gln

Gln

Leu

100

Val

Val

Pro

Cys

Glu

180

Ser

Glu

Val

Lys

Tyr

260

Ile

Phe

Tyr

Ile

Val

340
Ala

80

Leu
Gln
85

Lys
Asp
Asp
Tyr
Trp
165
Thr
Asn
Pro
Gly
Tyr
245
Ala
Lys
Ile
Ser
Pro
325

Pro

Glu

Pro

70

Lys

Ser

Val

Tyr

150

Glu

Ala

Tyr

Asp

Glu

230

Leu

Phe

Ser

Glu

Gln

310

Ile

Tyr

Leu

55
Gln

Ile

Leu

Val

Ser

135

Leu

Gly

Val

Ser

Phe

215

Val

Asp

Glu

Val

Asn

295

Ala

Val

Asn

Tyr

Asp

Tyr

Ser

Pro

120

Val

Ile

Asp

Arg

Val

200

Phe

Asp

Gly

Ser

Ala

280

His

Lys

Tyr

Arg

Thr
360

Thr
Tyr
Asp
105
Asn
Phe
Thr
Thr
Thr
185
Asp
Pro
Asn
Val
Ser
265
Ser
Asp
Asn
Ala
Glu

345
Trp

Ser
Val
90

Ala
His
Asp
Asp
Ile
170
Ile
Gly
Gly
Gly
Leu
250
Ser
Asp
Asn
Val
Gly
330

Ala

Ile

Asp
75

Asn
Leu
Met
Pro
Trp
155
Val
Trp
Leu
Tyr
Asn
235
Asn
Gly
Cys
Pro
Leu
315
Glu

Thr

Ala
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Thr Thr
365

Ile Thr

380

Met Arg

Lys Gly
Tyr Thr
Thr Val
Pro Arg
460
Gly Gly
Ser Lys
Ser Ser
Glu Leu
525
Ile Ser
540
Ala Asp
Leu Pro

Gly Gly

Pro Glu
605

<210>38
<211>505
<212>PRT

213> B ih%E

<220>

Asn

Tyr

Lys

Ser

Ser

430

Asp

Val

Ser

Ala

Ser

510

Val

Gln

Asp

Val

Ser

590
Cys

Ala

Lys

Gly

Ser

415

Gly

Ser

Leu

Gly

Thr

495

Thr

Leu

Tyr

Gly

575

Val

Gly

Ile
Asn
Thr
400
Gly
Thr
Asn
Leu
Asn
480
Thr
Thr
Thr
Gly
Thr
560
Thr

Thr

Ser

Arg
Asp
385
Ser
Ser
Lys
Gly
Pro
465
Thr
Ser
Ala
Thr
Glu
545
Ser
Thr

Trp

Gly

Lys
370
Pro
Gly
Ser
Leu
Asp
450
Ala
Thr
Ser
Thr
Tyr
530
Trp
Ser
Phe

Glu

Ser
610

Leu

Ile

Ser

Tyr

Ile

435

Ile

Ser

Thr

Ser

Ser

015

Gly

His

Asn

Glu

Ser

595
Gly

Ala Ile Ser

Tyr
Gln
Thr
420
Glu
Pro
Val
Thr
Ser
500
Thr
Glu
Thr
Pro
Tyr
580

Asp

Glu

81

Thr

Ile

405

Leu

Ala

Val

Val

Thr

485

Ser

Thr

Glu

Ser

Glu

565

Lys

Pro

Thr

Asp
390
Ile
Thr
Tyr
Pro
Asp
470
Thr
Ser
Leu
Val
Asp
550
Trp
Phe

Asn

Val

Ala
375
Ser
Thr
Leu
Thr
Met
455
Ser
Ala
Ala
Pro
Tyr
535
Ala
Ser
Ile

Arg

Val
615

Asp

Asn

Val

Ser

440

Ala

Ser

Ala

Ala

Ile

520

Leu

Val

Val

Lys

Glu

600
Asp

Ser
Thr
Leu
Gly
425
Thr
Ser
Ser
Thr
Ala
505
Thr
Ser
Lys
Thr
Val
585

Tyr

Thr

Asp
Ile
Ser
410
Ser
Ser
Gly
Leu
Ser
490
Thr
Phe
Gly
Leu
Val
570
Asp

Thr

Trp

Tyr

Ala

395

Asn

Gly

Val

Leu

475

Thr

Thr

Glu

Ser

Ser

555

Ser

Glu

Val

Arg
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221> pFAJK
222> (22). . (505)

<400>38

Met
Lys
-5

Tyr
Ala
Gly
Ile
60

Gly
Ser
His
Gly
Phe
140
Asp
Ser
Tyr
Arg
Gln

220

Pro

Arg
=20
Leu
Phe
Thr
Ile
45

Trp
Glu
Asn
Ala
Tyr
125
Asp
Asn
Leu
Asp
Ile
205

Glu

Ala

Leu
Ala
Leu
Cys
30

Ile
Ile
Ala
Phe
Arg
110
Ala
Ser
Leu
Pro
Trp
190
Asp

Ala

Leu

Ser
Leu
Leu
15

Asp

Asn

Ser

Gly

Ser

Thr

Asp

175

Val

Ser

Ala

Asp

Thr

Gly

Thr

Thr

His

Pro

His

80

Thr

Met

Asn

Ser

Met

160

Leu

Ala

Val

Gly

Cys
240

Ser

Leu

Asp

Gly

Leu

Ile

65

Gly

Ala

Tyr

Gly

Tyr

145

Val

Asn

Asp

Leu

Val

225

Pro

Ser
-15
Ser
Arg
Asp
Asp
50

Thr

Tyr

Leu
Asn
130
Phe
Gln
Thr
Leu
Glu
210

Tyr

Tyr

Leu
Ala
Phe
Gln
35

Tyr
Glu
Trp
Asp
Met
115
Asp
His
Asp
Thr
Val
195
Val

Cys

Gln

Phe
Ala
Gly
20

Ile
Ile
Gln
Gln
Leu
100
Val
Val
Pro
Cys
Glu
180
Ser
Glu

Val

Lys

82

Tyr

Gln

Leu

Gln

85

Asp

Asp

Tyr

Trp

165

Thr

Asn

Pro

Gly

Val
245

Ser

Trp

Thr

Gly

Pro

70

Ser

Val

Tyr

Cys

150

Glu

Ala

Tyr

Asp

Glu

230

Leu

Val

Gly
Met
55

Gln
Ile
Leu
Val
Ser
135
Leu
Gly
Val
Ser
Phe
215

Val

Asp

Ser
Thr
Asn
Gly
40

Gly
Asp
Tyr
Ser
Pro
120
Val
Ile
Asp
Arg
Val
200
Phe

Asp

Gly

Leu

Gln

Ser

25

Ser

Phe

Thr

Asp

Asp

105

Asn

Phe

Thr

Thr

Thr

185

Asp

Pro

Asn

Val

Leu
Ser
10

Thr
Trp
Thr
Ala
Val
90

Ala
His
Asp
Asp
Ile
170
Tle
Gly
Gly

Gly

Leu
250

Gly

Ile

Thr

Gln

Ala

75

Asn

Leu

Met

Pro

Trp

155

Val

Trp

Leu

Tyr

Asn

235

Asn
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Tyr Pro Ile

Ser
Ser
Arg
300
Ser
Glu
Trp
Thr
Ile

380
Met

Tyr

Thr

Pro
460
Gly

Ile
Asp
285
Phe
Tyr
Gln
Leu
Thr
365
Thr
Arg
Gly
Thr
Val
445

Arg

Gly

<210>39

<211>476
<212>PRT
213> KhzEF

<220>

221> Rk

Ser
270
Pro
Ala
Tle
His
Ser
350

Asn

Tyr

Ser
Ser
430
Asp

Val

Ser

Tyr
255

Asn

Thr

Ser

Phe

Ala

Ala

Gly

Ser

415

Ser

Leu

Gly

<222>(1).. (476)

Trp

Leu

Leu

Tyr

Leu

320

Ser

Tyr

Ile

Asn

Thr

400

Gly

Thr

Ser

Leu

Arg
480

Gln
Tyr
Leu
Thr
305
Ser
Gly
Asp
Arg
Asp
385
Ser
Ser
Lys
Gly
Pro

465

Leu

Leu

Asn

Gly

290

Ser

Asp

Gly

Thr

370

Ala

Gly

Ser

Leu

Asp

450

Ala

Tyr

Leu
Met
275
Asn

Asp

Gly

Ser
355
Leu
Phe
Ser
Tyr
Ile

435
Tle

Ser

Val

Tyr Ala Phe

260
Ile

Phe

Tyr

Ile

Val

340

Ala

Ala

Tyr

Gln

Thr

420

Glu

Pro

Val

Glu

83

Lys

Ile

Ser

Pro

325

Pro

Glu

Ile

Thr

Val

405

Leu

Ala

Val

Val

Ser
Glu
Gln
310
Ile
Tyr
Leu
Ser
Asp
390

Ile

Thr

Pro

Asp
470

Glu

Val

Asn

295

Ala

Val

Asn

Ala
375

Ser

Thr

Leu

Thr

Met

455

Ser

Ser
Ala

280
His

Tyr

Arg

Thr

360

Asn

Val

Ser

Cys

440

Ala

Ser

Ser
265
Ser
Asp
Asn
Ala
Glu
345
Trp
Ser
Thr
Leu
Gly
425
Thr

Ser

Ser

Ser

Asp

Asn

Val

330

Ala

Ile

Ala

Ile

Ser

410

Ser

Ser

Gly

Leu

Gly
Cys
Pro
Leu
315
Glu

Thr

Ala

Ala
395
Asn
Gly
Val

Leu

Cys
475
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<400>39

Ala
1
Asp
Ala
Leu
Val
65
Gly
Ala
Tyr
Gly
Tyr
145
Val
Asp
Ser
Lys
Val
225
Pro

Pro

Tyr

Thr
Arg
Asp
Asp
50

Thr

Tyr

Leu
Ser
130
Phe
Glu
Thr
Leu
His
210
Tyr
Tyr

Leu

Asn

Pro
Phe
Gln
35

Tyr
Ala
Trp
Asp
Met
115
Ser
His
Asp
Thr
Val
195
Val
Cys
Gln

Leu

Met
275

Ala

Ala

20

Tle

Gln

Gln

Leu

100

Val

Val

Pro

Cys

Lys

180

Ser

Gln

Ile

Asn

Asn

260
Ile

Asp

Arg

Tyr

Gln

Leu

Gln

85

Asp

Asp

Phe

Trp

165

Asp

Asn

Lys

Gly

Val

245

Ala

Asn

Trp
Thr
Cys
Gly
Pro
70

Asp
Ala
Val
Tyr
Cys
150
Leu
Val
Tyr
Asp
Glu
230
Met

Phe

Thr

Arg
Asp
Gly
Met
55

Gln
Ile
Leu
Val
Ser
135
Phe
Gly
Val
Ser
Phe
215
Val
Asp

Lys

Val

Ser
Gly
Gly
40

Gly
Thr
Tyr
Ser
Ala
120
Val
Ile
Asp
Lys
Ile
200
Trp
Leu
Gly

Ser

Lys
280

Gln

Ser

25

Thr

Phe

Thr

Ser

Ser

105

Asn

Phe

Gln

Asn

Asn

185

Asp

Pro

Asp

Val

Thr

265

Ser

84

Ser
10

Thr
Trp
Thr
Ala
Leu
90

Ala

His

Asn
Thr
170
Glu
Gly
Gly
Gly
Leu
250

Ser

Asp

Ile

Thr

Gln

Ala

75

Asn

Leu

Met

Pro

Tyr

155

Val

Trp

Leu

Tyr

Asp

235

Asn

Gly

Cys

Tyr
Ala
Gly
Ile
60

Gly
Glu
His
Gly
Phe
140
Glu
Ser
Tyr
Arg
Asn
220
Pro
Tyr

Ser

Pro

Phe
Thr
Ile
45

Trp
Asp
Asn
Glu
Tyr
125
Ser
Asp
Leu
Asp
Ile
205
Lys
Ala
Pro

Met

Asp
285

Leu

Cys

30

Ile

Ile

Ala

Tyr

Arg

110

Asp

Ser

Gln

Pro

Trp

190

Asp

Ala

Tyr

Ile

Asp

270

Ser

Leu
15

Asn

Gln

Thr

175

Val

Thr

Ala

Thr

Tyr

255

Asp

Thr

Thr

Thr

Pro
His
80

Thr
Met
Ala
Asp
Gln
160
Leu
Gly
Val
Gly
Cys
240
Tyr

Leu

Leu
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Leu Gly Thr Phe Val
290

Thr Asn

305

Asn

Asp Ile Ala

Gly Ile Pro
325

Pro

Asp

Gly Gly Asn Asp

340
Thr Ser

Asp Glu

355
Tyr

Pro

Asn Ala Tle

370

Pro

Arg

Trp Ile Tyr

385
Asp Gln Ile
405

Leu

Gly Ser
Thr
420
Glu

Asp Ser Tyr

Gln Thr
435
Val

Leu Val

Asn Pro Val
450

Thr

Gly

Pro Glu Leu

465

Lys

<210>40
<211>1455
<212>DNA

<213> 7wl

<220>

<221>CDS
<222>(1).. (1455)
<223>AA560

<220>
<221> ALK
<222>(1).. O

Glu

Leu

310

Ile

Ala

Leu

Ser

Asp

390

Val

Ser

Ile

Pro

Ala
470

Asn

295

Ala

Ile

Asn

Tyr

375

Asp

Thr

Leu

Gly

Met

455
Gly

His Asp Asn Pro
Val Ala
315
Gln

Lys Asn

Ala Gly
330
Ala

Tyr

Glu
345

Leu

Arg Thr

Lys Ile Ala

360

Asp Thr Gly Phe

Thr Thr Ile Ala

395
Ile Ser Asn
410

Ala

Leu

Gly
425
Thr

Ser Gly

Thr Val

440

Ala Gly Leu

Ser Ile Cys

475

Lys

85

Arg
300
Ala
Glu
Trp
Ser
Val
380
Met
Lys
Tyr
Thr
Pro

460

Ser

Phe

Phe

Gln

Leu

Ala

365

Thr

Arg

Gly

Thr

Val

445
Arg

Ala Ser

Ile Ile

His

Ser
350

Asn

Tyr

Lys Gly

Ala Ser
415
Ala Gly
430
Gly Ser

Val Leu

Tyr
Leu
320
Ala
Tyr

Ile

Asn

Tyr
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<400>40
cac cat aat ggt acg aac ggc aca atg atg cag tac ttt gaa tgg tat 48
His His Asn Gly Thr Asn Gly Thr Met Met Gln Tyr Phe Glu Trp Tyr
1 5 10 15
cta cca aat gac gga aac cat tgg aat aga tta agg tct gat gca agt 96
Leu Pro Asn Asp Gly Asn His Trp Asn Arg Leu Arg Ser Asp Ala Ser

20 25 30
aac cta aaa gat aaa ggg atc tca gcg gtt tgg att cct cct geca tgg 144
Asn Leu Lys Asp Lys Gly Ile Ser Ala Val Trp Ile Pro Pro Ala Trp

3b 40 45
aag ggt gce tct caa aat gat gtg ggeg tat ggt get tat gat ctg tat 192
Lys Gly Ala Ser Gln Asn Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr
50 5h 60
gat tta gga gaa ttc aat caa aaa gga acc att cgt aca aaa tat gga 240
Asp Leu Gly Glu Phe Asn Gln Lys Gly Thr Ile Arg Thr Lys Tyr Gly
65 70 () 80
acg cgc aat cag tta caa gct gca gtt aac gecec ttg aaa agt aat gga 288
Thr Arg Asn Gln Leu Gln Ala Ala Val Asn Ala Leu Lys Ser Asn Gly
85 90 95

att caa gtg tat ggc gat gtt gta atg aat cat aaa ggg gga gca gac 336
Ile Gln Val Tyr Gly Asp Val Val Met Asn His Lys Gly Gly Ala Asp

100 105 110
gct acc gaa atg gtt agg gca gtt gaa gta aac ccg aat aat aga aat 384
Ala Thr Glu Met Val Arg Ala Val Glu Val Asn Pro Asn Asn Arg Asn

115 120 125
caa gaa gtg tcc ggt gaa tat aca att gag gct tgg aca aag ttt gac 432
Gln Glu Val Ser Gly Glu Tyr Thr Ile Glu Ala Trp Thr Lys Phe Asp
130 135 140
ttt cca gga cga ggt aat act cat tca aac ttc aaa tgg aga tgg tat 480
Phe Pro Gly Arg Gly Asn Thr His Ser Asn Phe Lys Trp Arg Trp Tyr
145 150 155 160
cac ttt gat gga gta gat tgg gat cag tca cgt aag ctg aac aat cga 528
His Phe Asp Gly Val Asp Trp Asp Gln Ser Arg Lys Leu Asn Asn Arg
165 170 175

att tat aaa ttt aga ggt gat gga aaa ggg tgg gat tgg gaa gtc gat 576
Ile Tyr Lys Phe Arg Gly Asp Gly Lys Gly Trp Asp Trp Glu Val Asp

180 185 190
aca gaa aac ggt aac tat gat tac cta atg tat gca gat att gac atg 624
Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Ile Asp Met

86
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195 200 205
gat cac cca gag gta gtg aat gag cta aga aat tgg ggt gtt tgg tat 072
Asp His Pro Glu Val Val Asn Glu Leu Arg Asn Trp Gly Val Trp Tyr
210 215 220
acg aat aca tta ggc ctt gat ggt ttt aga ata gat gca gta aaa cat 720
Thr Asn Thr Leu Gly Leu Asp Gly Phe Arg Ile Asp Ala Val Lys His
225 230 235 240
ata aaa tac agc ttt act cgt gat tgg att aat cat gtt aga agt gca 768
Ile Lys Tyr Ser Phe Thr Arg Asp Trp Ile Asn His Val Arg Ser Ala
245 250 265
act ggc aaa aat atg ttt gcg gtt gecg gaa ttt tgg aaa aat gat tta 816
Thr Gly Lys Asn Met Phe Ala Val Ala Glu Phe Trp Lys Asn Asp Leu
260 265 270
ggt gct att gaa aac tat tta aac aaa aca aac tgg aac cat tca gtc 864
Gly Ala Ile Glu Asn Tyr Leu Asn Lys Thr Asn Trp Asn His Ser Val
275 280 285
ttt gat gtt ccg ctg cac tat aac ctc tat aat gct tca aaa agcec gga 912
Phe Asp Val Pro Leu His Tyr Asn Leu Tyr Asn Ala Ser Lys Ser Gly
290 295 300
ggg aat tat gat atg agg caa ata ttt aat ggt aca gtc gtg caa aga 960
Gly Asn Tyr Asp Met Arg Gln Ile Phe Asn Gly Thr Val Val Gln Arg
305 310 315 320
cat cca atg cat gct gtt aca ttt gtt gat aat cat gat tcg caa cct 1008
His Pro Met His Ala Val Thr Phe Val Asp Asn His Asp Ser Gln Pro
325 330 335
gaa gaa gct tta gag tct ttt gtt gaa gaa tgg ttc aaa cca tta geg 1056
Glu Glu Ala Leu Glu Ser Phe Val Glu Glu Trp Phe Lys Pro Leu Ala
340 345 350
tat gct ttg aca tta aca cgt gaa caa ggec tac cct tct gta ttt tat 1104
Tyr Ala Leu Thr Leu Thr Arg Glu Gln Gly Tyr Pro Ser Val Phe Tyr
355 360 365
gga gat tat tat ggc att cca acg cat ggt gta cca gcg atg aaa tcg 1152
Gly Asp Tyr Tyr Gly Ile Pro Thr His Gly Val Pro Ala Met Lys Ser
370 375 380
aaa att gac ccg att cta gaa gcg cgt caa aag tat gca tat gga aga 1200
Lys Ile Asp Pro Ile Leu Glu Ala Arg Gln Lys Tyr Ala Tyr Gly Arg
385 390 395 400
caa aat gac tac tta gac cat cat aat atc atc ggt tgg aca cgt gaa 1248
Gln Asn Asp Tyr Leu Asp His His Asn Ile Ile Gly Trp Thr Arg Glu

87
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405
ggg aat aca gca cac
Gly Asn Thr Ala His

420
ggg gca gga gga aat
Gly Ala Gly Gly Asn
435
caa gtt tgg acc gat
Gln Val Trp Thr Asp
450

aat gct gat gga tgg
Asn Ala Asp Gly Trp
465
att tgg gta aac aaa
Ile Trp Val Asn Lys

485

<210>41
<211>485
<212>PRT
<213> {2 &8 Wi fh

<400>41

His His Asn Gly Thr

1 5

Leu Pro Asn Asp Gly
20

Asn Leu Lys Asp Lys

35
Lys Gly Ala Ser Gln
50

Asp Leu Gly Glu Phe

65

Thr Arg Asn Gln Leu

85

Ile Gln Val Tyr Gly
100

Ala Thr Glu Met Val

CCC

Pro

aag

Lys

atc
Tle

ggt
Gly
470

Asn

Asn

Gly

Asn

Asn

70

Gln

Asp

Arg

aac

Asn

tgg
Trp

act
Thr
455

aat

Asn

Gly

His

Ile

Asp

55

Gln

Ala

Val

Ala

tce

Ser
atg

Met
440
gga
Gly

ttt
Phe

Thr

Trp

Ser

40

Val

Lys

Ala

Val

Val

ggt
Gly
425
ttt
Phe

aat

Asn

tet

Ser

Met
Asn
25

Ala
Gly
Gly
Val
Met

105
Glu

88

410
tta

Leu

gtt
Val

cgt
Arg

gta
Val

Met
10
Arg

Val

Tyr

Thr

Asn

90

Asn

Val

gct
Ala

888
Gly

geca

Ala
aat

Asn
475

Gln

Leu

Trp

Gly

Ile

75

Ala

His

Asn

act
Thr

cgt
Arg

ggt

460
gga

Tyr

Arg

Ile

Ala

60

Arg

Leu

Lys

Pro

atc
Ile

aat
Asn
445

act
Thr

g8a
Gly

Phe

Ser

Pro

45

Tyr

Thr

Lys

Gly

Asn

atg
Met
430

aaa

Lys

gtt
Val

tca

Ser

Glu
Asp
30

Pro
Asp
Lys
Ser
Gly

110

Asn

415
tce

Ser

gct
Ala

acg
Thr

gtt
Val

Trp
15

Ala
Ala
Leu
Tyr
Asn
95

Ala

Arg

gat
Asp

ggt
Gly

att
Ile

tet

Ser
480

Tyr

Ser

Trp

Tyr

Gly

80

Gly

Asp

Asn

1296

1344

1392

1440

1455
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Gln
Phe
145
His
Ile
Thr
Asp
Thr
225
Ile
Thr
Gly
Phe
Gly
305
His
Glu
Tyr
Gly
Lys
385

Gln

Gly

Glu
130
Pro
Phe
Tyr
Glu
His
210
Asn
Lys
Gly
Ala
Asp
290
Asn
Pro
Glu
Ala
Asp
370
Ile

Asn

Asn

115
Val

Gly

Asp

Lys

Asn

195

Pro

Thr

Tyr

Lys

Ile

275

Val

Tyr

Met

Ala

Leu

355

Tyr

Asp

Asp

Thr

Ser

Arg

Gly

Phe

180

Gly

Glu

Leu

Ser

Asn

260

Glu

Pro

Asp

His

Leu

340

Thr

Tyr

Pro

Tyr

Ala
420

Gly
Gly
Val
165
Arg
Asn
Val
Gly
Phe
245
Met
Asn
Leu
Met
Ala
325
Glu
Leu
Gly
Ile
Leu

405
His

Glu
Asn
150
Asp
Gly
Tyr
Val
Leu
230
Thr
Phe
Tyr
His
Arg
310
Val
Ser
Thr
Ile
Leu
390

Asp

Pro

Tyr
135
Thr
Trp
Asp
Asp
Asn
215
Asp
Arg
Ala
Leu
Tyr
295
Gln
Thr
Phe
Arg
Pro
375
Glu
His

Asn

120
Thr

His

Asp

Gly

Tyr

200

Glu

Gly

Asp

Val

Asn

280

Asn

Ile

Phe

Val

Glu

360

Thr

Ala

His

Ser

Ile

Ser

Gln

Lys

185

Leu

Leu

Phe

Trp

Ala

265

Lys

Leu

Phe

Val

Glu

345

Gln

His

Arg

Asn

Gly
425

89

Glu
Asn
Ser
170
Gly
Met
Arg
Arg
Ile
250
Glu
Thr
Tyr
Asn
Asp
330
Glu
Gly
Gly
Gln
Ile

410

Leu

Ala
Phe
155
Arg
Trp
Tyr
Asn
Ile
235
Asn
Phe
Asn
Asn
Gly
315
Asn
Trp
Tyr
Val
Lys
395

Ile

Ala

Trp
140
Lys
Lys
Asp
Ala
Trp
220
Asp
His
Trp
Trp
Ala
300
Thr
His
Phe
Pro
Pro
380
Tyr

Gly

Thr

125

Thr Lys Phe Asp

Trp Arg Trp Tyr

160

LeuAsn Asn Arg

Trp
Asp
205
Gly

Ala

Val

Asn
285
Ser
Val
Asp
Lys
Ser
365
Ala
Ala

Trp

Ile

Glu
190
Ile
Val
Val
Arg
Asn
270
His
Lys
Val
Ser
Pro
350
Val
Met
Tyr

Thr

Met
430

175
Val

Asp

Trp

Ser
255
Asp

Ser

Ser

Gln

Gln

335

Leu

Phe

Lys

Gly

Arg

415

Ser

Asp
Met
Tyr
His
240
Ala
Leu
Val
Gly
Arg
320
Pro
Ala
Tyr
Ser
Arg
400

Glu

Asp



CN 101473032 B

F

¢l

&=

62/77 H1

Gly Ala Gly Gly Asn Lys Trp Met Phe Val Gly Arg Asn Lys Ala Gly

435

Gln Val Trp Thr Asp

450

Asn Ala Asp Gly Trp

465

Ile Trp Val Asn Lys

<210>42
<211>1350

<212>DNA

485

440

445

Ile Thr Gly Asn Arg Ala Gly Thr Val Thr Ile

455

460

Gly Asn Phe Ser Val Asn Gly Gly Ser Val Ser

470

213> /MR EE (Rhizomucor pusillus)

<220>

<221>CDS
<222>(1).. (1350)

<400>42

agc
Ser
1

gac

Asp

cge

Arg

ggt
Gly

atg
Met
65

gga
Gly

aac

Asn

cct

Pro

tgg
Trp

gce

Ala

ggt
Gly
50

gg8cC
Gly

g8C
Gly

ttt
Phe

ttg

Leu

aaa

Lys

gat
Asp
3b

acc
Thr

ttt
Phe

tac

Tyr

ggt
Gly

CCC

Pro

g8C
Gly
20

gac

Asp

tac

Tyr

gat
Asp

cac
His

gat
Asp

caa
Gln

aag

Lys

tca

Ser

gaa
Glu

gct
Ala

g8¢C
Gly
85

gaa
Glu

cag
Gln

gce
Ala

aca
Thr

g8C
Gly

atc
Ile
70

tac

Tyr

tece

Ser

cag
Gln

att
Tle

age

Ser

att
Ile
5h

tgg
Trp

tgg
Trp

cag
Gln

cga

Arg

tat
Tyr

aac
Asn
40

acg
Thr

ata
Ile

gct
Ala

cte

Leu

tat

cag
Gln
25

tgc
Cys

aag

Lys

tcg

Ser

aca
Thr

aaa

Lys

90

ggc
Gly
10

ctg
Leu

tet

Ser

cat
His

cca

Pro

gat
Asp
90

gCE
Ala

475

aaa

ctt

Leu

aat

Asn

ctt

Leu

att
Ile
()

ttc
Phe

cte

Leu

aga

Arg

aca
Thr

tta

Leu

gac
Asp
60

cce

Pro

tac

Tyr

atc
Ile

gca

Ala

gat
Asp

tce
Ser
45

tac

Tyr

aag

Lys

caa
Gln

cag
Gln

act
Thr

cga
Arg
30

aac

Asn

att
Ile

aac

Asn

cta

Leu

gct
Ala

Ser
15

ttt
Phe

tac

Tyr

tce

Ser

tcg

Ser

aac
Asn
95

gce

Ala

480

gat
Asp

g8cC
Gly

tgt
Cys

ggt
Gly

gat
Asp
80

agc

Ser

cat
His

48

96

144

192

240

288

336
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100 105 110
gaa cgt gac atg tat gtt atg ctt gat gtc gta gcc aat cat gca ggt 384
Glu Arg Asp Met Tyr Val Met Leu Asp Val Val Ala Asn His Ala Gly
115 120 125
cce acc age aat gge tac tcg ggt tac aca ttc gge gat gca agt tta 432
Pro Thr Ser Asn Gly Tyr Ser Gly Tyr Thr Phe Gly Asp Ala Ser Leu
130 135 140
tat cat cct aaa tgc acc ata gat tac aat gat cag acg tct att gag 480
Tyr His Pro Lys Cys Thr Ile Asp Tyr Asn Asp Gln Thr Ser Ile Glu
145 150 155 160
caa tgc tgg gtt get gac gag ttg cct gat att gac act gaa aat tct 528
Gln Cys Trp Val Ala Asp Glu Leu Pro Asp Ile Asp Thr Glu Asn Ser
165 170 175
gac aac gtg gcc att ctc aac gac atc gtc tcc gge tgg gtg ggt aac 576
Asp Asn Val Ala Ile Leu Asn Asp Ile Val Ser Gly Trp Val Gly Asn
180 185 190
tat agc ttt gac ggc atc cge att gat act gtc aag cat att cgc aag 624
Tyr Ser Phe Asp Gly Ile Arg Ile Asp Thr Val Lys His Ile Arg Lys
195 200 205
gac ttt tgg aca ggc tac gca gaa gct gee gge gta tte geca act gga 072
Asp Phe Trp Thr Gly Tyr Ala Glu Ala Ala Gly Val Phe Ala Thr Gly
210 215 220
gag gtc ttc aat ggt gat ccg gcec tac gtt gga cct tat caa aag tac 720
Glu Val Phe Asn Gly Asp Pro Ala Tyr Val Gly Pro Tyr Gln Lys Tyr
225 230 235 240
ctg cca tct ctc atc aat tac cca atg tat tac gect ttg aac gac gtc 768
Leu Pro Ser Leu Ile Asn Tyr Pro Met Tyr Tyr Ala Leu Asn Asp Val
245 250 255
ttt gta tcc aaa agc aaa gga ttc agec cge atc age gaa atg cta gga 816
Phe Val Ser Lys Ser Lys Gly Phe Ser Arg Ile Ser Glu Met Leu Gly
260 265 270
tca aat cgc aat gcg ttt gag gat acc age gta ctt aca acg ttt gta 864
Ser Asn Arg Asn Ala Phe Glu Asp Thr Ser Val Leu Thr Thr Phe Val
275 280 285
gac aac cat gac aat ccg cge ttc ttg aac agt caa agc gac aag gct 912
Asp Asn His Asp Asn Pro Arg Phe Leu Asn Ser Gln Ser Asp Lys Ala
290 295 300
ctc ttc aag aac gct ctc aca tac gta ctg cta ggt gaa ggec atc cca 960
Leu Phe Lys Asn Ala Leu Thr Tyr Val Leu Leu Gly Glu Gly Ile Pro
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305
att
Ile

gct
Ala

ctc

Leu

aag

aag

385
aca
Thr

agc

Ser

gga
Gly

tet

Ser

gtg
Val

aac

Asn

tac

Tyr

gcce
Ala
370
cac
His

aac

Asn

ctc

Leu

aca
Thr

gct
Ala
450

<210>43

<211>450

tat
Tyr

cgt
Arg

caa
Gln
3bb
gtc
Val

g8C
Gly

caa
Gln

atg
Met

gtc
Val
435

<212>PRT

Q213> MR EBE

<400>43

tat
Tyr

gaa
Glu
340
ttt
Phe

tac

Tyr

gat
Asp

420
act
Thr

ggt
Gly
325
gtg
Val

atc
Tle

atg
Met

gct
Ala

age
Ser
405
att
Ile

ttc
Phe

310
tet

Ser

ctg
Leu

aag

Lys

Asp

ttg
Leu
390
tte
Phe

gtc
Val

aac

Asn

gag caa

Glu Gln

tgg acc
Trp Thr

aca gtc
Thr Val
360
att tat
Ile Tyr
37h
gtt gtt
Val Val

agc gtt
Ser Val

agt aac

Se rAsn

ctt aaa
Leu Lys
440

ggt
Gly

acc
Thr
345
aac

Asn

gtt
Val

ctc

Leu

agt

Ser

att
Ile
425
gat
Asp

tte
Phe
330
aat

Asn

agt

Ser

g8C
Gly

aat

Asn

g8cC

410
acc
Thr

gga
Gly

3156
agc

Ser

tat
Tyr

gtc
Val

gac

Asp

aac
Asn
395

aag

acc
Thr

ctt

Leu

gga
Gly

gat
Asp

cge

Arg

aat
Asn
380
tat
Tyr

ttc
Phe

acg
Thr

ccg

Pro

gga
Gly

aca
Thr

atg
Met
365
gct
Ala

gg8a
Gly

gat
Asp

gtg
Val

gct
Ala
445

gCg
Ala

tce
Ser
350
aaa

Lys

tac

tca

Ser

agc

Ser

tce
Ser
430
atc
Ile

gat
Asp
335
agc

Ser

age

Ser

gce

Ala

ggt

g8ec

415
tcg

Ser

ttc
Phe

320
cct

Pro

gat
Asp

aac

Asn

ttc
Phe

tce
Ser
400
gca

Ala

Asp

acc
Thr

Ser Pro Leu Pro Gln Gln Gln Arg Tyr Gly Lys Arg Ala Thr Ser Asp

1

5

10

15

Asp Trp Lys Gly Lys Ala Ile Tyr Gln Leu Leu Thr Asp Arg Phe Gly

92

1008

1056

1104

1152

1200

1248

1296

1344

1350
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Arg
Gly
Met
65

Gly
Asn
Glu
Pro
Tyr
145
Gln
Asp
Tyr
Asp
Glu
225
Leu
Phe
Ser
Asp
Leu

305
Ile

Ala
Gly

50
Gly

Thr
130
His

Asn
Ser
Phe
210
Val
Pro
Val
Asn
Asn
290

Phe

Val

Asp

35

Thr

Phe

Tyr

Gly

115

Ser

Pro

Trp

Val

Phe

195

Trp

Phe

Ser

Ser

Arg

275

His

Lys

Tyr

20
Asp

Tyr
Asp
His
Asp
100

Met

Asn

Val
Ala
180
Asp
Thr
Asn
Leu
Lys
260
Asn
Asp

Asn

Tyr

Ser
Glu
Ala
Gly
85

Glu

Tyr

Gly

Ala
165
Ile
Gly
Gly
Gly
Tle
245
Ser
Ala
Asn

Ala

Gly
325

Thr

Gly

Ile

70

Tyr

Ser

Val

Tyr

Thr

150

Leu

Ile

Tyr

Asp

230

Asn

Lys

Phe

Pro

Leu

310

Ser

Ser
Ile
55

Trp
Trp
Gln
Met
Ser
135
Ile

Glu

Asn

Ala
215
Pro
Tyr
Gly
Glu
Arg
295

Thr

Glu

Asn
40

Thr
Tle
Ala
Leu
Leu
120
Gly
Asp
Leu
Asp
Ile
200
Glu
Ala
Pro
Phe
Asp
280
Phe

Tyr

Gln

25
Cys

Lys

Ser

Thr

Pro

Ile

185

Ala

Tyr

Met

Ser

265

Thr

Leu

Val

Gly

93

Ser

His

Pro

Asp

90

Ala

Val

Thr

Asn

Asp

170

Val

Thr

Ala

Val

Tyr

250

Arg

Ser

Asn

Leu

Phe
330

Asn
Leu
Ile
75

Phe
Leu
Val
Phe
Asp
155
Ile
Ser
Val
Gly
Gly
2356
Tyr
Ile
Val
Ser
Leu

315

Ser

Leu
Asp
60

Pro
Tyr
Ile
Ala
Gly
140
Gln
Asp
Gly
Lys
Val
220
Pro
Ala
Ser
Leu
Gln
300

Gly

Gly

Ser
45

Tyr
Lys
Gln
Gln
Asn
125
Asp
Thr
Thr
Trp
His
205
Phe
Tyr
Leu
Glu
Thr
285
Ser

Glu

Gly

30

Asn

Ile

Asn

Leu

Ala

110

His

Ala

Ser

Glu

Val

190

Ile

Ala

Gln

Asn

Met

270

Thr

Asp

Gly

Ala

Tyr

Ser

Ser

Asn

95

Ala

Ala

Ser

Ile

Asn

175

Gly

Arg

Thr

Lys

Asp

255

Leu

Phe

Lys

Ile

Asp
335

Cys
Gly
Asp
80

Ser

His

Leu
Glu
160

Ser

Asn

Gly
Tyr
240
Val
Gly
Val
Ala
Pro

320

Pro
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Ala Asn Arg

Leu
Lys
Lys
385
Thr
Ser

Gly

Ser

Tyr

Ala

370

His

Asn

Leu

Thr

Ala
450

<210>44

<211>558
<212>PRT
213> NTH

<220>

223> ZE 1k

<220>
<221>MISC_FEATURE
<222>(1).. (461)
223> T/MBEE o - JEMEE

<220>
<221>MISC_FEATURE
<222>(462).. (558)

<223>CBD

<400>44

Gln
355
Val
Gly
Gln

Met

Val
435

Glu
340
Phe

Tyr

Asp

Val

Asp

420
Thr

Val

Ile

Met

Ala

Ser

405

Tle

Phe

Leu
Lys
Asp
Leu
390
Phe

Val

Asn

Trp

Thr

Ile

375

Val

Ser

Ser

Leu

Thr
Val
360
Tyr
Val

Val

Asn

440

Thr
345

Asn

Val

Leu

Ser

Ile

425
Asp

Asn Tyr

Ser Val

Gly Asp

Asn Asn
395

Gly Lys

410

Thr Thr

Gly Leu

Asp

Arg

Asn

380

Tyr

Phe

Thr

Pro

Thr
Met
365
Ala

Gly

Val

Ala
445

Ser Ser
350
Lys Ser

Tyr Ala

Ser Gly

Ser Gly

Ser Ser

430
Ile Phe

Asp

Asn

Phe

Ser

400

Ala

Asp

Thr

Ser Pro Leu Pro Gln Gln Gln Arg Tyr Gly Lys Arg Ala Thr Ser Asp

1

5

94

10

15
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Asp Trp Lys

Arg
Gly
Met
65

Gly
Asn
Glu
Pro
Tyr
145
Gln
Asp
Tyr
Asp
Glu
225
Leu
Phe
Ser
Asp
Leu

305
Ile

Ala
Gly
50

Gly
Gly
Phe
Arg
Thr
130
His
Cys
Asn
Ser
Phe
210
Val
Pro
Val
Asn
Asn
290

Phe

Val

Asp
35

Thr
Phe
Tyr
Gly
Asp
115
Ser
Pro
Trp
Val
Phe
195
Trp
Phe
Ser
Ser
Arg
275
His
Lys

Tyr

Ser
20

Asp
Tyr
Asp
His
Asp
100

Met

Asn

Val
Ala
180
Asp
Thr
Asn
Leu
Lys
260
Asn
Asp

Asn

Tyr

Lys

Ser

Glu

Ala

Gly

85

Glu

Tyr

Gly

Ala
165
Ile
Gly
Gly
Gly
Ile
245
Ser
Ala
Asn

Ala

Gly

Ala
Thr
Gly
Tle
70

Tyr
Ser
Val
Tyr
Thr
150
Asp
Leu
Ile
Tyr
Asp
230
Asn
Lys
Phe
Pro
Leu

310

Ser

Ile
Ser
Ile
55

Trp
Trp
Gln
Met
Ser
135
Ile
Glu
Asn
Arg
Ala
215
Pro
Tyr
Gly
Glu
Arg
295

Thr

Glu

Tyr
Asn
40

Thr
Ile
Ala
Leu
Leu
120
Gly
Asp
Leu
Asp
Ile
200
Glu
Ala
Pro
Phe
Asp
280
Phe

Tyr

Gln

Gln Leu Leu

25
Cys

Lys

Ser

Thr

Lys

105

Asp

Tyr

Tyr

Pro

Ile

185

Asp

Ala

Tyr

Met

Ser

265

Thr

Leu

Val

Gly

95

Ser

His

Pro

Asp

90

Ala

Val

Thr

Asn

Asp

170

Val

Thr

Ala

Val

Tyr

250

Arg

Ser

Asn

Leu

Phe

Asn
Leu
Ile
75

Phe
Leu
Val
Phe
Asp
155
Ile
Ser
Val
Gly
Gly
235
Tyr
Ile
Val
Ser
Leu

315

Ser

Thr

Leu

Asp

60

Pro

Tyr

Ile

Ala

Gly
140

Asp
Ser

45
Tyr

Gln

Gln

Asn

125
Asp

Arg
30

Asn

Ile

Asn

Leu

Ala

110

His

Ala

Phe

Tyr

Ser

Ser

Asn

95

Ala

Ala

Ser

Gly

Cys

Gly

Asp

80

Ser

His

Gly

Leu

GInThr Ser Ile Glu

Asp
Gly
Lys
Val
220
Pro
Ala
Ser
Leu
Gln
300

Gly

Gly

Thr
Trp
His
205
Phe
Tyr
Leu
Glu
Thr
285
Ser

Glu

Gly

160

Glu Asn Ser

Val
190
Ile
Ala
Gln
Asn
Met
270
Thr
Asp

Gly

Ala

175
Gly

Arg

Thr

Lys

Asp

255

Leu

Phe

Lys

Ile

Asp

Asn

Lys

Gly

Tyr

240

Val

Gly

Val

Ala

Pro

320

Pro
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Ala Asn

Leu Tyr

Lys Ala
370

Lys His

385

Thr Asn

Ser Leu

Gly Thr

Ser Ala
450

Thr Phe

465

Thr Gly

Ala Leu

Pro Ala

Thr Val

530
Ala Ser
545

<210>45
<211>139
<212>DNA

Arg
Gln
355
Val
Gly
Gln
Met
Val
435
Gly
Asp
Asp
Ser
Asp
515

Ile

Gly

8

Glu
340
Phe
Tyr
Asp
Val
Asp
420
Thr
Ala
Val
Val
Ser
500
Thr

Trp

Thr

325
Val

Ile

Met

Ala

Ser

405

Ile

Phe

Thr

Tyr

Ser

485

Ala

Thr

Glu

Tyr

Leu

Lys

Asp

Leu

390

Phe

Val

Asn

Ser

Ala

470

Glu

Asn

Ile

Asp

Thr
550

Trp

Thr

Ile

375

Val

Ser

Ser

Leu

Pro

455

Thr

Leu

Tyr

Gln

Ala

535
Glu

Thr
Val
360
Tyr
Val

Val

Asn

Pro
Tyr
520
Ile

Lys

Thr
345
Asn
Val
Leu
Ser
Ile
425
Asp
Gly
Val
Asn
Thr
505
Lys

Ser

Asp

213> BEZFLE Meripilus giganteus)

<220>
<221>CDS

<222>(1).. (1398)

96

330

Asn

Ser

Gly

Asn

Gly

410

Thr

Gly

Ser

Tyr

Trp

490

Trp

Tyr

Asn

Thr

Tyr

Val

Asp

Asn

395

Thr

Leu

Ser

Gly

475

Thr

Ser

Val

Arg

Trp
555

Asp
Arg
Asn
380
Tyr
Phe
Thr
Pro
Gly
460
Gln
Pro
Ala
Asn
Glu

540
Asp

Thr
Met
365
Ala
Gly
Asp
Val
Ala
445
Ser
Asn
Ala
Thr
Ile
525

Ile

Glu

Ser
350
Lys
Tyr
Ser
Ser
Ser
430
Ile
Val
Ile
Asn
Ile
510
Asp

Thr

Ser

335

Ser

Ser

Ala

Gly

Gly

415

Ser

Phe

Glu

Tyr

Gly

495

Ala

Gly

Thr

Asp

Asn

Phe

Ser

400

Ala

Asp

Thr

Val

Ile

480

Val

Leu

Ser

Pro
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<400>45
cge cct act gtec ttt gac gecec gge geg gac geca cac tcg ctg cat gcece 48
Arg Pro Thr Val Phe Asp Ala Gly Ala Asp Ala His Ser Leu His Ala
1 5 10 15
cgg gce cce tee gge age aag gat gtc atc atc cag atg ttt gag tgg 96
Arg Ala Pro Ser Gly Ser Lys Asp Val Ile Ile Gln Met Phe Glu Trp

20 25 30
aac tgg gac agc gtc get gee gag tge act aac ttc atc gge ccc gee 144
Asn Trp Asp Ser Val Ala Ala Glu Cys Thr Asn Phe Ile Gly Pro Ala

3b 40 45
ggg tac ggc ttc gtg caa gtg agce ccg ccec cag gag acc atc cag gge 192
Gly Tyr Gly Phe Val Gln Val Ser Pro Pro Gln Glu Thr Ile Gln Gly
50 5h 60
gcg cag tgg tgg acc gac tac cag ccg gtg tcg tac acg ctc act ggg 240
Ala Gln Trp Trp Thr Asp Tyr Gln Pro yal Ser Tyr Thr Leu Thr Gly
65 70 () 80
aag cgg ggc gac cge tcc cag ttt geg aac atg att act acg tge cac 288
Lys Arg Gly Asp Arg Ser Gln Phe Ala Asn Met Ile Thr Thr Cys His
85 90 95

gce geg gge gte gge gtg ate gtt gac acc atc tgg aac cac atg gcg 336
Ala Ala Gly Val Gly Val Ile Val Asp Thr Ile Trp Asn His Met Ala

100 105 110
gge gtc gac tcc gge acg ggt acc gee gge teg tee tte acg cac tac 384
Gly Val Asp Ser Gly Thr Gly Thr Ala Gly Ser Ser Phe Thr His Tyr

115 120 125
aac tac ccc ggc atc tac caa aac cag gac ttt cac cac tge ggec ctc 432
Asn Tyr Pro Gly Ile Tyr Gln Asn Gln Asp Phe His His Cys Gly Leu
130 135 140
gag ccg ggc gat gac atc gtc aac tac gac aac gcg gtt gag gtc cag 480
Glu Pro Gly Asp Asp Ile Val Asn Tyr Asp Asn Ala Val Glu Val Gln
145 150 155 160
acc tgec gag ctt gtc aac ctc gect gac ctc gee acc gac acg gag tat 528
Thr Cys Glu Leu Val Asn Leu Ala Asp Leu Ala Thr Asp Thr Glu Tyr
165 170 175

gtg cgce ggt cge ctt gee cag tac gga aac gac ctg cte tcg cte ggt 576
Val Arg Gly Arg Leu Ala Gln Tyr Gly Asn Asp Leu Leu Ser Leu Gly

180 185 190
gce gat gge ctg cgt ctt gac get tce aaa cac att cct gtg gge gac 624
Ala Asp Gly Leu Arg Leu Asp Ala Ser Lys His Ile Pro Val Gly Asp
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195 200 205
atc gcg aac atc ctg tct cge cte agt cge tet gte tac atc acc cag 072
Ile Ala Asn Ile Leu Ser Arg Leu Ser Arg Ser Val Tyr Ile Thr Gln
210 215 220
gaa gtc atc ttt ggg gcc gge gag ccc atc acg ccg aac cag tac acc 720
Glu Val Ile Phe Gly Ala Gly Glu Pro Ile Thr Pro Asn Gln Tyr Thr
225 230 235 240
ggg aac ggc gac gtt cag gag ttc cge tac acc tct gecg cta aag gac 768
Gly Asn Gly Asp Val Gln Glu Phe Arg Tyr Thr Ser Ala Leu Lys Asp
245 250 255
gce tte ttg age tcg gge ata tce aac ctg cag gac ttc gaa aac cgt 816
Ala Phe Leu Ser Ser Gly Ile Ser Asn Leu Gln Asp Phe Glu Asn Arg
260 265 270
gga tgg gta cct ggc tcg gge gee aac gtg tte gtc gtec aac cat gac 864
Gly Trp Val Pro Gly Ser Gly Ala Asn Val Phe Val Val Asn His Asp
275 280 285
acc gag cgg aac gge geg tcg ctg aac aac aac tcg cct tcg aac acc 912
Thr Glu Arg Asn Gly Ala Ser Leu Asn Asn Asn Ser Pro Ser Asn Thr
290 295 300
tac gtc acc gcg acg atc ttc tcg ctc geca cac ccg tac gge acg ccc 960
Tyr Val Thr Ala Thr Ile Phe Ser Leu Ala His Pro Tyr Gly Thr Pro
305 310 315 320
acg atc ctc tcc tcg tat gat gge ttc acg aac acc gac gcc ggt geg 1008
Thr Ile Leu Ser Ser Tyr Asp Gly Phe Thr Asn Thr Asp Ala Gly Ala
325 330 335
ccg aac aac aac gtc ggc aca tgce tcg acc age ggt ggt geg aac ggg 1056
Pro Asn Asn Asn Val Gly Thr Cys Ser Thr Ser Gly Gly Ala Asn Gly
340 345 350
tgg ctc tgc cag cac cgc tgg acc geg atc gee gge atg gte gge tte 1104
Trp Leu Cys Gln His Arg Trp Thr Ala Ile Ala Gly Met Val Gly Phe
355 360 365
cge aac aac gtc gge age get gea cte aac aac tgg cag gec ccg cag 1152
Arg Asn Asn Val Gly Ser Ala Ala Leu Asn Asn Trp Gln Ala Pro Gln
370 37h 380
tcg cag cag att gcg ttc ggt cge gge gea ctt gge tte gte geg ate 1200
Ser Gln Gln Ile Ala Phe Gly Arg Gly Ala Leu Gly Phe Val Ala Ile
385 390 395 400
aac aac gcc gac tcg gee tgg tet acg acg tte acc act tce cte ccce 1248
Asn Asn Ala Asp Ser Ala Trp Ser Thr Thr Phe Thr Thr Ser Leu Pro
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gat ggt
Asp Gly

tge acc
Cys Thr

gtg ccg
Val Pro

450
ggt ggt
Gly Gly
465

<210>46
<211>466
<212>PRT

tce

Ser

ggt
Gly
435
gCg
Ala

tac
Tyr
420
tct

Ser

cgt
Arg

213> BEZ LW

<400>46

Arg Pro
1
Arg Ala

Asn Trp

Gly Tyr
50

Ala Gln

65

Lys Arg

Ala Ala

Gly Val

Asn Tyr
130

Thr
Pro
Asp
35

Gly
Trp
Gly
Gly
Asp

115

Pro

Val

Ser
20

Ser
Phe
Trp
Asp
Val
100

Ser

Gly

405
tgc
Cys

tcg
Ser

agc

Ser

Phe

Gly

Val

Val

Thr

Arg

85

Gly

Gly

Ile

gat
Asp

ttc
Phe

gce

Ala

Asp

Ser

Ala

Gln

Asp

70

Ser

Val

Thr

Tyr

gtc
Val

acc
Thr

atc

Ile
455

Ala

Lys

Ala

Val

55

Tyr

Gln

Ile

Gly

Gln
135

atc
Ile

gte
Val
440
gce

Ala

Asp

Glu
40

Ser

Gln

Phe

Val

Thr

120

Asn

age
Ser
425
tce

Ser

gtg
Val

Ala
Val
25

Cys
Pro
Pro
Ala
Asp
105

Ala

Gln

99

410
g8C
Gly

g8cC
Gly

cac
His

10
Ile

Thr

Pro

Val

Asn

90

Thr

Gly

Asp

aag

Lys

888
Gly

acc
Thr

Ala

Ile

Asn

Glu

Ser

75

Met

Ile

Ser

Phe

gece

Ala

aag

Lys

His

Gln

Phe

Glu

60

Tyr

Ile

Trp

Ser

His
140

tce

Ser

ctg
Leu
445
cag
Gln

Ser

Met

Ile

45

Thr

Thr

Thr

Asn

Phe

125
His

ggc
Gly
430
acc
Thr

aaa

Lys

Leu
Phe
30

Gly
Ile
Leu
Thr
His
110

Thr

Cys

415
agt

Ser

gee
Ala

ggt
Gly

His
15

Glu
Pro
Gln
Thr
Cys
95

Met

His

Gly

agc

Ser

acg
Thr

tet

Ser

1398

Ala

Trp

Ala

Gly

Gly

80

His

Ala

Tyr

Leu

1296

1344

1392
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Glu Pro Gly

145
Thr

Val

Ala

Ile

Glu

225

Gly

Ala

Gly

Thr

Tyr

305

Thr

Pro

Trp

Arg

Ser

385

Asn

Asp

Cys

Val

Cys

Arg

Asp

Ala

210

Val

Asn

Phe

Trp

Glu

290

Val

Ile

Asn

Leu

Asn

370

Gln

Asn

Gly

Thr

Pro

Glu
Gly
Gly
195
Asn
Tle
Gly
Leu
Val
275
Arg
Thr
Leu
Asn
Cys
355
Asn
Gln
Ala
Ser
Gly

435
Ala

Asp
Leu
Arg
180
Leu
Tle
Phe
Asp
Ser
260
Pro
Asn
Ala
Ser
Asn
340
Gln
Val
Ile
Asp
Tyr
420

Ser

Arg

Asp
Val
165
Leu
Arg
Leu
Gly
Val
245
Ser
Gly
Gly
Thr
Ser
325
Val
His
Gly
Ala
Ser
405
Cys

Ser

Ser

Ile
150
Asn
Ala
Leu
Ser
Ala
230
Gln
Gly
Ser
Ala
Ile
310
Tyr
Gly
Arg
Ser
Phe
390
Ala
Asp

Phe

Ala

Val

Leu

Gln

Asp

Arg

215

Gly

Glu

Ile

Gly

Ser

295

Phe

Asp

Thr

Trp

Ala

375

Gly

Trp

Val

Thr

Ile

Asn
Ala
Tyr
Ala
200
Leu
Glu
Phe
Ser
Ala
280
Leu
Ser
Gly
Cys
Thr
360
Ala
Arg
Ser
Ile
Val

440
Ala

Tyr Asp Asn

Asp
Gly
185
Ser
Ser
Pro
Arg
Asn
265
Asn
Asn
Leu
Phe
Ser
345
Ala
Leu
Gly
Thr
Ser
425

Ser

Val

100

Leu
170
Asn
Lys
Arg
Ile
Tyr
250
Leu
Val
Asn
Ala
Thr
330
Thr
Ile
Asn
Ala
Thr
410
Gly

Gly

His

155
Ala

Asp

His

Ser

Thr

235

Thr

Gln

Phe

Asn

His

315

Asn

Ser

Ala

Asn

Leu

395

Phe

Lys

Gly

Thr

Ala

Thr

Leu

Ile

Val

220

Pro

Ser

Asp

Val

Ser

300

Pro

Thr

Gly

Gly

Trp

380

Gly

Thr

Ala

Lys

Gly

Val
Asp
Leu
Pro
205
Tyr
Asn
Ala
Phe
Val
285
Pro
Tyr
Asp
Gly
Met
365
Gln
Phe
Thr
Ser
Leu

445
Gln

Glu
Thr
Ser
190
Val
Tle
Gln
Leu
Glu
270
Asn
Ser
Gly
Ala
Ala
350
Val
Ala
Val
Ser
Gly
430

Thr

Lys

Val

Glu

175

Leu

Gly

Thr

Tyr

255

Asn

His

Asn

Thr

Gly

335

Asn

Gly

Pro

Ala

Leu

415

Ser

Ala

Gly

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

Thr

Ser
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450
Gly Gly
465

<210>47
<211>574
<212>PRT

213> BEZ LK

<220>

<221>MISC_FEATURE

<222> (1)

223> BEZ LW o - e

<220>

.. (477)

<221>MISC_FEATURE
<222>(478).. (574)

<223>CBD

<400>47

Arg Pro
1
Arg Ala

Asn Trp

Gly Tyr
50

Ala Gln

65

Lys Arg

Ala Ala

Gly Val

Asn Tyr
130

Thr Val

Pro Ser
20

Asp Ser

35

Gly Phe

Trp Trp

Gly Asp

Gly Val
100

Asp Ser

115

Pro Gly

Phe

Gly

Val

Val

Thr

Arg

85

Gly

Gly

Ile

Asp

Ser

Ala

Gln

Asp

70

Ser

Val

Thr

Tyr

455

Ala

Lys

Ala

Val

55

Tyr

Gln

Ile

Gly

Gln
135

Gly
Asp
Glu
40

Ser
Gln
Phe
Val
Thr

120

Asn

Ala
Val
25

Cys
Pro
Pro
Ala
Asp
105

Ala

Gln

101

10
Ile

Thr

Pro

Val

Asn

90

Thr

Gly

Asp

Ala

Ile

Asn

Gln

Ser

75

Met

Ile

Ser

Phe

460

His

Gln

Phe

Glu

60

Tyr

Ile

Trp

Ser

His
140

Ser

Met

Ile

45

Thr

Thr

Thr

Asn

Phe

125
His

Leu His
15

Phe Glu

30

Gly Pro

Ile Gln
Leu Thr
Thr Cys

95
His Met
110

Thr His

Cys Gly

Ala

Trp

Ala

Gly

Gly

80

His

Ala

Tyr

Leu
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Glu Pro Gly

145
Thr

Val

Ala

Ile

Glu

225

Gly

Ala

Gly

Thr

Tyr

305

Thr

Pro

Trp

Arg

Ser

385

Asn

Asp

Cys

Val

Cys

Arg

Asp

Ala

210

Val

Asn

Phe

Trp

Glu

290

Val

Ile

Asn

Leu

Asn

370

Gln

Asn

Gly

Thr

Pro

Glu
Gly
Gly
195
Asn
Tle
Gly
Leu
Val
275
Arg
Thr
Leu
Asn
Cys
355
Asn
Gln
Ala
Ser
Gly

435
Ala

Asp
Leu
Arg
180
Leu
Tle
Phe
Asp
Ser
260
Pro
Asn
Ala
Ser
Asn
340
Gln
Val
Ile
Asp
Tyr
420

Ser

Arg

Asp
Val
165
Leu
Arg
Leu
Gly
Val
245
Ser
Gly
Gly
Thr
Ser
325
Val
His
Gly
Ala
Ser
405
Cys

Ser

Ser

Ile
150
Asn
Ala
Leu
Ser
Ala
230
Gln
Gly
Ser
Ala
Ile
310
Tyr
Gly
Arg
Ser
Phe
390
Ala
Asp

Phe

Ala

Val

Leu

Gln

Asp

Arg

215

Gly

Glu

Ile

Gly

Ser

295

Phe

Asp

Thr

Trp

Ala

375

Gly

Trp

Val

Thr

Ile

Asn
Ala
Tyr
Ala
200
Leu
Glu
Phe
Ser
Ala
280
Leu
Ser
Gly
Cys
Thr
360
Ala
Arg
Ser
Ile
Val

440
Ala

Tyr Asp Asn

Asp
Gly
185
Ser
Ser
Pro
Arg
Asn
265
Asn
Asn
Leu
Phe
Ser
345
Ala
Leu
Gly
Thr
Ser
425

Ser

Val

102

Leu
170
Asn
Lys
Arg
Ile
Tyr
250
Leu
Val
Asn
Ala
Thr
330
Thr
Ile
Asn
Ala
Thr
410
Gly

Gly

His

155
Ala

Asp

His

Ser

Thr

235

Thr

Gln

Phe

Asn

His

315

Asn

Ser

Ala

Asn

Leu

395

Phe

Lys

Gly

Thr

Ala

Thr

Leu

Ile

Val

220

Pro

Ser

Asp

Val

Ser

300

Pro

Thr

Gly

Gly

Trp

380

Gly

Thr

Ala

Lys

Gly

Val
Asp
Leu
Pro
205
Tyr
Asn
Ala
Phe
Val
285
Pro
Tyr
Asp
Gly
Met
365
Gln
Phe
Thr
Ser
Leu

445
Gln

Glu
Thr
Ser
190
Val
Tle
Gln
Leu
Glu
270
Asn
Ser
Gly
Ala
Ala
350
Val
Ala
Val
Ser
Gly
430

Thr

Lys

Val

Glu

175

Leu

Gly

Thr

Tyr

255

Asn

His

Asn

Thr

Gly

335

Asn

Gly

Pro

Ala

Leu

415

Ser

Ala

Gly

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

Thr

Ser
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450 455 460
Gly Gly Gly Ala Thr Ser Pro Gly Gly Ser Ser Gly Ser Val Glu Val
465 470 475 480
Thr Phe Asp Val Tyr Ala Thr Thr Val Tyr Gly Gln Asn Ile Tyr Ile
485 490 495
Thr Gly Asp Val Ser Glu Leu Gly Asn Trp Thr Pro Ala Asn Gly Val
500 505 510
Ala Leu Ser Ser Ala Asn Tyr Pro Thr Trp Ser Ala Thr Ile Ala Leu
515 520 525
Pro Ala Asp Thr Thr Ile Gln Tyr Lys Tyr Val Asn Ile Asp Gly Ser
530 535 540
Thr Val Ile Trp Glu Asp Ala Ile Ser Asn Arg Glu lle Thr Thr Pro
545 550 555 560
Ala Ser Gly Thr Tyr Thr Glu Lys Asp Thr Trp Asp Glu Ser
565 570

<210>48
<211>583
<212>PRT
Q213> WUMREE

220>

<221>MISC_FEATURE

222> (1).. (438)

223> WUMRESR o - WEREE

220>
<221>MISC_FEATURE
<222>(482).. (583)
<223>SBD

<400>48

Ala Thr Ser Asp Asp Trp Lys Ser Lys Ala Ile Tyr Gln Leu Leu Thr
1 5 10 15
Asp Arg Phe Gly Arg Ala Asp Asp Ser Thr Ser Asn Cys Ser Asn Leu
20 25 30
Ser Asn Tyr Cys Gly Gly Thr Tyr Glu Gly Ile Thr Lys His Leu Asp
35 40 45

103
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Tyr Ile Ser

Lys
65

Gln
Gln
Asn
Asp
Thr
145
Thr
Trp
His
Phe
Tyr
225
Leu
Glu
Thr
Ser
Glu
305
Gly

Thr

Met

50

Asn

Leu

Ala

His

Ala

130

Ser

Glu

Val

Ile

Ala

210

Gln

Asn

Met

Thr

Asp

290

Gly

Ala

Ser

Lys

Ser

Asn

Ala

Ala

115

Ser

Ile

Asn

Gly

Arg

195

Thr

Lys

Asp

Leu

Phe

275

Lys

Ile

Asp

Ser

Ser

Gly

Asp

Ser

His

100

Gly

Leu

Glu

Ser

Asn

180

Gly

Tyr

Val

Gly

260

Val

Ala

Pro

Pro

Asp

340

Asn

Met
Gly
Asn
85

Glu
Pro
Tyr
Gln
Asp
165
Tyr
Asp
Glu
Leu
Phe
245
Ser
Asp
Leu
Ile
Ala
325

Leu

Lys

Gly
Gly
70

Phe
Arg
Thr
His
Cys
150
Asn
Ser
Phe
Val
Pro
230
Val
Asn
Asn
Phe
Val
310
Asn

Tyr

Ala

Phe
55

Tyr
Gly
Asp
Ser
Pro
135
Trp
Val
Phe
Trp
Phe
215
Ser
Ser
Arg
His
Lys
295
Tyr
Arg

Gln

Val

Asp

His

Asp

Met

Asn

120

Val

Ala

Asp

Thr

200

Asn

Leu

Lys

Asn

Asp

280

Asn

Tyr

Glu

Phe

Tyr

Ala Ile Trp

Gly
Glu
Tyr
105
Gly
Cys
Ala
Ile
Gly
185
Gly
Gly
Ile
Ser
Ala
265
Asn
Ala
Gly
Val
Ile

345
Met

104

Tyr
Ser
90

Val
Tyr
Thr
Asp
Leu
170
Ile
Tyr
Asp
Asn
Lys
250
Phe
Pro
Leu
Ser
Leu
330

Lys

Asp

Trp
75

Gln
Met
Ser
Ile
Glu
155
Asn
Arg
Ala
Pro
Tyr
235
Gly
Glu
Arg
Thr
Glu
315
Trp

Thr

Ile

Ile
60

Ala
Leu
Leu
Gly
Asp
140
Leu
Asp
Ile
Glu
Ala
220
Pro
Phe
Asp
Phe
Tyr
300
Gln
Thr

Val

Tyr

Ser

Thr

Lys

Asp

Tyr

125

Tyr

Pro

Ile

Asp

Ala

205

Tyr

Met

Ser

Thr

Leu

285

Val

Gly

Thr

Asn

Val

Pro
Asp
Ala
Val
110
Thr
Asn
Asp
Val
Thr
190
Ala
Val
Tyr
Arg
Ser
270
Asn
Leu
Phe
Asn
Ser

350
Gly

Ile
Phe
Leu
95

Val
Phe
Asp
Ile
Ser
175
Val
Gly
Gly
Tyr
Tle
255
Val
Ser
Leu
Ser
Tyr
335

Val

Asp

Pro
Tyr
80

Ile
Ala
Gly
Gln
Asp

160
Gly

Val
Pro
Ala
240
Ser
Leu
Gln
Gly
Gly
320
Asp

Arg

Asn
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355

Ala Tyr Ala

Gly
385
Asp
Val
Ala
Thr
Ser
465
Ala
Asn
Ser
Leu
Lys
545

Pro

Thr

370

Ser

Ser

Ser

Ile

Gly

450

Lys

Val

Ile

Asp

Trp

530

Phe

Asn

Val

Gly

Gly

Ser

Phe

435

Ser

Thr

Ala

Tyr

Gly

515

Tyr

Ile

Arg

Thr

Phe

Ser

Ala

Asp

420

Thr

Gly

Ser

Val

Leu

500

Ile

Val

Arg

Glu

Asp
580

Lys
Thr
Ser
405
Gly
Ser
Ser
Thr
Thr
485
Val
Ala
Thr
Ile
Tyr

565
Thr

His
Asn
390
Leu
Thr
Ala
Val
Ser
470
Phe
Gly
Leu
Val
Glu
550

Thr

Trp

Gly
375
Gln
Met
Val
Thr
Thr
455
Thr
Asp
Ser
Ser
Thr
535
Ser

Val

Arg

360

Asp Ala Leu Val

Val

Ser

Aspblle

Thr
Gly
440
Ser
Ser
Leu
Ile
Ala
520
Leu

Asp

Pro

Phe

425

Gly

Thr

Ser

Thr

Ser

505

Pro

Asp

Gln

105

Phe

Val

410

Asn

Thr

Ser

Thr

Ala

490

Gln

Lys

Ala

Ser

Ala
570

Ser
395
Ser

Leu

Thr

Ser
475
Thr

Leu

Tyr

Val
555
Cys

Val
380
Val

Asn

Thr
Glu
540
Glu

Gly

365

Leu

Ser

Ile

Asp

Thr

445

Thr

Thr

Thr

Asp

Ser

525

Ser

Trp

Thr

Asn

Gly

Thr

Gly

430

Ala

Ala

Thr

Tyr

Trp

510

Ser

Phe

Glu

Ser

Asn

Lys

Thr

415

Leu

Thr

Thr

Pro

Gly

495

Glu

Asp

Glu

Ser

Thr
575

Tyr

Phe

400

Thr

Pro

Pro

Ala

Thr

480

Glu

Thr

Pro

Tyr

560
Ala



