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L. —MSEA Termamyl £ a — JER BRI ALK, Il A2 A4 & 47 i 207 HIECE -

Hrp

(a) JITIR S 43l A2

(1) 7ERAB %A MU R U 2 BRI N »

(11) AL R 2 FERR I Bk %, BR

(1i1) PAAFI 2SRRI G AL i 2 R

(b) ZARA o - JEHEEE M, M

(c) AL SAHRN T HA SEQ 1D NO :8 AR R FEIRIF A SEA Termamy | #£ o — 3¢
KW IR 2 R 7 A AT Ao

2. UMK 1 ik A4, Horb g2k B Nk R AT -

D207V, L, G ;f# ] SEQ ID NO :8 1% 5

3. BUMIEESK 18R 2 il (A48 44, H iz 8 8 B R 9 5848 :K170Q+D207VAN280S ;
E132A+D207V ;D207V+L318M ;D6ON+D207V+L318M ;T49T+K176R+D207V+Y402F 5 s A SEQ 1D
NO :8 %5 »

4. BURESR 1-3 FAE— TR (122 4, Ho 58 Termamy 1 ¥ o — JE kA H A3 SEQ 1D
NO :8 FIr /R 2d ZE /R 7 41) HLATT A T M AR 2 AT iR R TR AR, S5 AR Termamy 1 % o — ek B HAA SEQ
ID NO :10 PR 2R 741 BAT AL TARTE R 28 fA B B AR, 2548 Termamyl A o — JE K
HAT SEQ 1D NO :6 Fir 7~ 2 1R 7 41) HATT A5 T W8 FAJIR I 2 P 11 1 AR

5. AUHE K 1-4 AR — T Frid A2 4, Ho A 26 AR Termamyl ¥ o — JEH B2 :LE174 ;
LE1744GA8A+T49T+G107A+1201F ;LE174+M197L ;B LE174+G48A+T491+G107A+M197L+I201F,

6. BCFIESK 1 PTIR A2, HoAZARAAALE NIy R A RAE X212V, L, G s FH SEQ
ID NO :4 %5 .

T.ORCH E SR L EC6 AT R AR AR, 1% R AR AR R ) R AR E212V4N285S
D134A+E212V ;E212V+X323M ;D62N+E212V+X323M ;T51 T+K179R+E212V+Y404F ; 8%
N195F+X212V+K269S, f /] SEQ ID NO :4 {145 .

8. BUAE K 1-7 AF — WA iR (1) 22 A4, 3L 28 K Termamyl # o« - JE¥TBEIL B -
SP690 (SEQ 1D NO :2) ;SP722(SEQ ID NO :4) ;AA560 (SEQ ID NO :12) ;#707 a — JE¥ T (SEQ
ID NO :13) ;1 KSM-AP1378,

9. B A E K 1-8F fF — I & B AR R, Hop S8 K Termamyl oo - JE
¥ = F ® AT AT — b :SP722+D183%+G184% ;SP722+D183%+G184%+N195F ;
SP722+D183%+G184%+M202L ;SP722+D183%+G184%+N195F+M202L ;BSG+1181%+G182% ;
BSG+I181%+G182%+N193F ;BSG+1181%+G182%+M200L ;BSG+1181%+G182%+N193F+M200L ;
AA560+D183%+G184% ;AA560+D183%+G184%+N195F ;AA560+D183%+G184%+M202L ; Al
AAS60+D183%+G184%+N195F+M202L .

10. ACMESK 1-9 FAE—T TR A4, Hopog AR Termamyl # o — VEKy B HIZ IR T4
il ZAZIR 51 5 SEQ 1D NO «7 A% R A1 AT AEAIR ™ T2 S A AT T R B P i R 2 1 B
PRV 44T

11 BOFESR 1-10 HE— IR (122 44, Horh AR AR AE 70-120°C =l / 8% pH 4-6 11
fiX pH 2541 T HA AL AR E T
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12. — 7 DNA R A, A5 g A AR ZE SR 1-11 TP AR — TR 1) a — JE Ky A2 1A 1K) DNA
741

13, —MrE g R E B, PO EI K 12 1 DNA ik

14, — Pl BOREESK 12 1f) DNA A AR BRI K 13 IR AL I 40 ..

15. AURIER 14 40, 2 mED .

16. BORJEESK 15 (140 M, F02 40 B B B

17, BUREESR 16 (140 e, HoAE 522 FCPH PR 41 1

18, AURIER 17 (K40 B, FTid 524 £ FH M 40 B A B 2R P 1 M A ZE AT 1 L IR 4% 25
AT B 0 2 PR 51 W8 VIR U7 28 AT BT 8 2 R BT AR 2 FRUT 1R S 5 2F AR 1
PAPRZFE AT B D2 2 A B B 5 B 2 A R

19. —FhZA54), HASRRE SR 1-11 TAE—TURR T o - JERBEAA,

20. BOFIEESR 19 I A, bk o - JE kB2 SP961.

21. BOFIZEESR 19-20 HE— TR I G4, Kb AWt — D ARG mREie b i S8k
VENTIEEAN / B IR o

22, —FhYREFIL G, EBCHESR 1-11 PE—THRK o« - JEk B,

23. BRIEK 22 MRk FIA &), a5 7 —Fhi.

24. BORVEESK 23 PIEEBFA AW, Hoh ik o —Fhig 2 Ta i o AL B o —Fhie st
O3 PTG R REVE RS I 22 ZERE VE R ORISR L A AR I | H R SRR A T R R/ BR
TR

25. BORJEESK 1-11 PAE—TUIR o — JERBEA (R BUBCR Bk 19-24 AE— IR (1 21
EAETER AT I & .

26. BOREESR 1-11 PR o — SR B AR BUBCM Bk 19-24 PAE— IR 45
WILE ST 3%

27, BRESR 1-11 PE—TITR o - JER IS AR BOBCR) 223k 19-24 A E— Ik 4 &
WILEIE YR / B HaE v i &

28. BURJESK 1-11 FYE—TTdR o — @M AR BRI Bk 19-24 T — I iR 4 &
MITEGT IR K P IO & .
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BEAUTHFIER o - EMEERTR

[0001] Ak W] HiS 22k T HHE F O 2001 ££ 7 J3 12 H, 5 5 01815680. 0 ( [ s H
5 PCT/DKO1/00488) , & I 4 Fx Ay « HAT ASRFIE N o — SRR BEIAZ AR 1 & ) HIA (K 70

FHIE

A AR g

[0002] AR KOEA Termamyl # (Termamyl-like) a —JE¥yBEIIARR (AR ) , 1k
BA o - e rgt, 7 BAEXN TR AR o — je kg s il i b 22 20— Fp itk
SR L A5, S/ B pH 25, JCHGRARES I T A E R o AR RIS & T
VER FE AL, il 25 S, YAy, 28 Bt ), B R E e, 97 23R, A1/ B 25 1
B (sweetner) »

BEHEA

[0003]  a (- VEXpHE (o —1,4- HIZRME —4— W PHKMERE, EC3. 2. 1. 1) 14X it — 418§, &
VAL TE R R AL ME K 204 1, 4— B2 BE R 5 — W0 2 B R 7K At

[0004] R EfEIA

[0005] AR BHIF B K232 HEEA Termamy | £ o - JEMBEARIA, SAHMNFSEAR o - JEk
BERD R I o — JERBRAHLL, BAA o — JEk i 009G M, I BAEX TR S A o — ekt
Bon N RYE T 2 D — B R O AR M, 49 WE SRR/ B pH A% A TG AR
WRET o

[0006] A</ BH HAKW S Wi R Uy i -

[0007] 1) —Fh3EA Termamyl £ o - JENBEIAARK, AR AR AE & — ek 2 Nk E N AT
PR

[0008]  49,60,104,132, 161,170, 176,179, 180, 181, 183, 200,203, 204,207, 212, 237,
239, 250, 280, 298, 318, 374, 385, 393, 402, 406, 427, 430, 440, 444, 447, 482,

[ooo9]  Hip

[0010] (&) AT iS22 a2

[0011] (i) ¥4 S E R PR RN,

[0012] (i) dy¥EiZdor AR IER I HL, o)

[0013]  (iii) DAIANFERIZEEREUR G A a1,

[0014]  (b) ZAARA o - JEMBEEME, A1 (o) BMALSAHN T HA SEQ ID NO :8 7R
SRR TN ZEA Termamy | £ o — JER R ISR 5 A7

[0015]  2) Tl 1 ATl (i, Jorh iz Bk B — e E A N IR 5 -

[0016]  T491 ;D60N ;N104D ;E132A, V, P ;D161N ;K170Q ;K176R ;G179N ;K180T ;A181N ;
D183N ;D200N ;X203Y ;D204S ;D207V, E, L, G ;X2121 ;K237P ;S239W ;E250G, F ;N280S ;X298Q ;
L318M ;Q374R ;E385V ;Q393R ;Y402F ;HA06L, W ;L4271 D430N ;V440A ;N444R, K ;E447Q, K ;
Q482K, 18 FH SEQ ID NO :8 [{14w'5 .
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[0017]  3) Tl 1 8k 2 ATk AL 44, HorpiZ e ik BT IR I RAR

[0018]  K170Q+D207V+N280S ;E132A+D207V ;D207E+E250G+H406L+L4271 ;D207V+L318M ;
DBON+D207V+L318M ;T49T+E132V+V440A ;T49T1+K176R+D207V+Y402F ;Q374R+E385V+Q393R ;
N190F+A209V+Q264S ;G48A+T491+G107A+1201F ;T491+G107A+I1201F ;G48A+T491+1201F ;
GA8A+T49T+G10TA ;T49T+I201F ;T491+G107A ;G48A+T491 ;

[0019]  N104D+D16IN+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+H406W+D43
ON+N444K+E447Q+Q482K ;

[0020]  D161N+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+HA06W+D4 30N+N44
4K+E447Q+Q482K ;

[0021]  DIGIN+AI8IN+D 183N+D200N+D204S+K237P+S239W+H406W+D430N+N444K+E447Q+Q4
82K ;

[0022]  D161N+A181N+D183N+D200N+D204S+K237P+S239W+H406W+D430N+E447Q+Q482K ;
[0023]  N104D+D161N+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+H406W+D43
ON+E447Q+Q482K ;

[0024]  D16IN+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+HA06W+D430N+E44
TQ+Q482K ;

[0025]  N104D+D16IN+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+H406W+D43
ON ;

[0026]  D161IN+G179N+K180T+A18IN+D183N+D200N+D204S+K237P+S239W+H 406W+D430N ;
[0027]  H406W+D430N ;N444K+E447Q+Q482K ;E447Q+Q482K ;

[0028]  N104D+D16IN+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+H406W+D43
ON+N444R+N444K+E447K+Q482K

[0029]  D16IN+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+H406W+D430N+N44
AR+N444K+E44TK+Q482K ;

[0030]  N104D+D161N+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W ;

[0031]  D16IN+G179N+K180T+A181IN+D183N+D200N+D204S+K237P+S239W ;

[0032]  HA06W+D430N ;N444K+E447K+Q482K ;E447K+Q482K ;

[0033]  N104D+D161N+A181N+D183N+D200N+D204S+K237P+S239W ;

[0034]  N104D+D161N+A181N+D183N+D200N+D204S+K237P ;

[0035]  N104D+D161N+A181N+D183N+D200N+D204S ;

[0036]  D161N+A181N+D183N+D200N+D204S+K237P+S239W ;

[0037]  D161N+A181N+D183N+D200N+D204S+K237P ;

[0038]  D16IN+A1SIN+D183N+D200N+D204S ;K237P+S239W, {8 SEQ ID NO :8 fI4% 5 .
[0039]  4) Tl 1-3 FfF— T AR AL 44, JrP o AR Termamy 1 ¥ a — JE R BEAT A= T HIAK 2 U
FF B (SEQ ID NO :8) , vk 2T 18 (SEQ ID NO :10) , BEH G 1 ZE fAT B (SEQ 1D NO :6)
[ R R o

[0040]  5) i 1-4 T AF— T fr ik (1) A2 A4, L 58 K Termamyl #f a — & ¥y i & :LEL74 ;
LE174+G48A+T491+G107A+1201F ;LE174+M197L ;88 LE174+G48A+T491+G107A+MI97L+I201F,
[0041]  6) Tl I 1 Tk () A2 A4, H P AR A AE R IR — B2 ML AR A RAZ TH1T ;D62N

5
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N106D ;D134A, V, P ;D163N ;X172Q ;K179R ;G184N ;K185T ;A186N ;D188N ;D205N ;M208Y ;
D209S ;X212V, E, L, G ;L2171, K242P, S244W, N255G, F, N285S, S303Q, X323M ;D387V,
N395R ;Y404F ;HA08L, W ;X4291 ;D432N ;V442A ;X446R, K ;X449Q, K ;X484K, {1/ SEQ ID NO :
4(SP722) HI4'5

[0042]  7) i 1 B8R 6 TR KA A, 1ZAR AR B R IR RAL (E212V4N285S ;D134A+E212V ;
N255G+H408L+X4291 ;E212V+X323M ;D62N+E212V+X323M ;T511+D 134V+V4424 ;
T51T+K179R+E212V+Y404F ;D387V+N395R sN195F+X212V+K269S, 18 A SEQ 1D NO :4 (SP722)
(%05 o

[0043]  8) Tt 1-7 FAT—IPTIR AR {A, Hrp 26 A Termamy | £ o — JERBEIE H :SP690 (SEQ
ID NO :2) ;SP722(SEQ ID NO :4 ;AA560 (SEQ ID NO :12) ;#707 a — JE¥3E (SEQ ID NO :13) ;
KSM-AP1378.

[0044] 9) T 1-8 f A — Il Bt &R W A& Ak, H o 2% K Termamyl #£ o - JE
¥ = F @& M T — B :SP722+D183%+G184% ;SP722+D183%+G184%+N195F ;
SP722+D183%+G184%+M202L ;SP722+D183%+G184%+N195F+M202L ;BSG+1181%+G182% ;
BSG+1181%+G182%+N193F ;BSG+1181%+G182%+M200L ;BSG+1181%+G182%+N193F+M200L ;
AA560+D183%+G184% ;AA560+D183%+G184%+N195F ;AA560+D183%+G184%+M202L ;
AA560+D183%+G184%+N195F+M202L

[0045]  10) I 1-9 FPAF— T fr ik (R A2 A4, HorP 28 K Termamy 1 £ o — JE ¥y B -H 5 SEQ
ID NO :8 52270 60 % AH R (1 2 251 /7471, Lk 70%, BARIE 2 /D 80 %, HL & FfL ik 2 /b4
90%, HR LR 95%, R FEMRIER D 97%, BB FHLER D> 99%.

[0046]  11) Tl 1-10 HAF— I PTIR ()AL 1A, oA S8 AN Termamy 1 7% o — JE¥n B FHAZ IR 7> 51) 9
s, ZZIR 74 5 SEQ ID NO =7 WAL 7 A1 T AEA ™ FE 4 A1, DU Hh B P R 45 A1 T
ST R R A TR AT

[0047]  12) It 1-11 "PAF— T (1728 0, L A AR A BLAG el i A e 1, JUILAE 70-120°C
i R A/ B pH 4-6 IIAIC pH R .

[0048]  13) —Ff' DNA AR A4, B & gmbs I 1-12 HAFE— TPk ¥ o — JE ¥y AL 14 #) DNA 7
ViIp

[0049]  14) —FhEEAIRIAE A, AT 13 1K) DNA F4 R 14

[0050]  15) —FfrF Il 13 (1) DNA R4 PR BTN 14 IR FAL 40 ..

[0051]  16) Lt 15 140 A, H2 5 A1), ik /2 40w B L 1

[0052]  17) T0l 16 40 ML, 240 i 2 4 22 EQRH MR 41 B, L Q0 ik B 2 PR 1 LA 2R PR 1
IR 2% 27 M B R 2 AT B B VIR U 2 FORT B L R R FRUA R A v R 2 FAT B ek S 2R 1
TR AR ZE AT B Al 28 FA B L B8 = < 2 AT 1

[0053]  18) —FPZl-&4, HAUE I 1-12 FAE— IR o - JEk B4

[0054]  19) T 18 WA &), 1t — D B FE WG F0 5 07 2E AT R (BSG) a — & ¥y Mg, JUIL 2
SP961, TLE LI A 1 & 10-10 © 1,40k 1 : 2.

[0055]  20) I 18 8% 19 WA, Horh A&t — DA FE A b ve ki, SCREvE Ry B Al / BY
T R o

[0056]  21) —FPgEiFIALEY), (05 0T 1-12 PE—TFTIR ) o« — JERBEAL A

6



CN 101857858 A WO B 4/26 T

[0057]  22) I 21 WIPEEFIA G, 05 s —Fik, 4 40 ot B IGsE o A0, 55—
FHVERD 0 AL FRTE VTR B 22 2R BBV B . CGTase H &2 SR MG FA TG 381 AT / Bl 4F
[0058]  23) Tl 1-12 "PAFE—TATIR o — JE Ky B AR AR BT 18-20 WP AT — I AITiR I 20 & W) AE e
AL 38

[0059]  24) Tl 1-12 PAE—IFTR o — V&R BEAR AR B 18-20 HfF— T pT iR A S W) 1E L BT
A A .

[0060]  25) Tl 1-12 HAF— TR a — JER AR (R BRI 18-20 W T — I il 4 A W) Pk
A/ R HEVE TP E .

[0061]  26) Tl 1-12 HAF— IR o — JERBEAR (R B 18-20 HF— I Tk 20 S W) (E 91 2R
mR K P& .

[0062] 44y

[0063]  7EAS U BRI E KA A, ATH 1 2 SRR 1A LA - B =2 BE g i . oAy
TET27%, KL dr VR NER IR A R W o - JER AR 1A

[0064]  JRZAFEMR <7 i HURZ TR

[0065]  FRYEIX—w 4% JEL 0], I 4 7E S 30 v T 2 B8 21 R A& Tk i I BRI R R 4

[0066] Ala30Asn B A30ON

[0067]  7E[F]—{7 s N 2R B 3R IR A

[0068]  Ala30%* mY, A30%

[0069] VNN Z LR R IL, LU ANz BRIl AR A -

[0070] Ala30AlaLys B¥ A30AK

[0071] 3% &5 ) 2 B R vk 25 A B, U 40 30-33 437 B 3 MR ik L B 2k K 78 (30-33) % Bk
A (A30-N33) .

[0072] Y o — JEREE S HAD o — JERMBEARLLSH A “BR R, I AR KA A T —
AN EFPE R AR A (KT 36 frff AN T —PNRARIR ) -

[0073]  *36Asp BY *36D

[0074] ZESAZH NS FEF, B

[0075] Ala30Asp+Glu34Ser % ASON+E34S

[0076]  AXERAE 30 Fl 34 A7 53 7 N 28 FR A 75 S BRI R A2 IR 1 22 2 1R

[0077]  UIE—ADEE AL ST LR 1 B AR ZE IR R TR I, B HR IR A -
[0078]  A3ON, E g,

[0079]  A30N BY A30E

[0080]  Gy4b, AT HAE TN IE A AT A mm A B AR e 7 X
M ER AR A ] LR AT 2 S R e 2 SR A 7 e W FE IR 5 AU, 9 4, dn SR4R K2 30 £
(R 2 B AT, AR EAR AL, R 5 AR PT DL 2 A 2 IRk 2R B3 HH A AT L Ath 2 BE R ok BAK
‘©L, BN — R FERR :RVNDVALCLQ B G H I L K M F. PSS TAWL YLV,

[0081] 1y H., “A30X” & 7~ F i B fE AT — N HUAR :A30R, A3ON, A30D, A30C ;A30Q, A30E,
A30G, A30H, A301, A30L, A30K, A30M, A30F, A30P, A30S, A30T, A30W, A30Y, 5k A30V ;5 fa 'S5
A :A30R,N,D,C,Q,E,G, H, I, L, K, \, F, P, S, T, W, Y, V,

7
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i

R B

5/26 BT

A AEZAL BRI BT I 5

WRAA A, WIHT N T i

XFELGLHR " X30N" " X30N, V" Hrp i an— e N gl V R EFAEA

PRI, AR N SR AR L 30 BHUAOL " Asn” 8" Val”

L3 5 ANSRAS Termamy | a — SER A 2L BR P SR L o Fie e o (1 80 7 AREE

AR A AR Termamy 1 # o - ek BE, SRR RAT o - JOkBENETE, IF
HALAE R AT/ B pH 25, JCHRARES R N SRt A Az e 1k

VP2t 2R AT R A6 1 o - SER B AR 2 R IR K F L BAT Ry R (1R

BSG

66. 5
68. 1
65. 6
100. 0
67.9
67. 1
66. 3
65. 4

SP690

87.6
95. 1
67. 1
67.9
100. 0
87.2
87.0
69. 2

[0082] Pt 4w 's WIoE AR C.48 7
4

[0083]

[0084]

[o085] P ik

[0086]

THERAIERITH -

[0087] 1 :SEQ ID NO :4(SP722)
[0088] 2 :SEQ ID NO :2(SP690)
[0089] 3 :SEQ ID NO :10 (BAN)

[0090] 4 :SEQ ID NO :8 (BLA)

[0091] 5 :SEQ ID NO :6 (BSG)

[0092]  REHFIA

[0093]

[0094] Termamyl ££ a — JEX G
[0095]

TRERTIHZ RN RN EE o - JERBER R —2%
[0096] 1

[0097] Hor

[0098] [A]—

[0099] 707  AP137 BAN
[0100] 8

[o101] 707 100.0 86.4  66.9
[0102] AP1378 86.4 100.0 67.1
[0103]  BAN 66.9 67.1 100.0
[0104]  BSG 66.5 68.1 65.6
[0105] SP690 87.6 95.1 67.1
[0106] SP722 86.2 86.6 68.8
[0107] AA560 95.5 86.0 66.9
[0108] Terma— 68.1 69.4 80.7
[0109] myl

[0110]

S (AR AL S AN ) BT 5 T

SP722 AA560 Termamy

86. 2
86. 6
68. 8
67. 1
87. 2
100. 0
86. 8
70. 8

95.5
86.0
66. 9
66. 3
87.0
86. 8
100. 0
68. 3

o
o
(JORNC T RN SUREN RN G-

68.
100. 0

i, RILELF SEQ 1D NO :8 Fron s BT A MM AC ZFAAT B o — JERnlE (1
%4 Termamy 1™) 5435 SEQ 1D NO : 10 AR 2 ZE M7 5 W ARVE R ZEFUAT I o - JEM IR
81% [AIY&, 567 SEQ 1D NO :6 iRz IR 741 (HRg HIR 7 2E AT B o — kB (BSG) K
Z165%[EVE. BANEIVER o - ERBERREAIT T WO 95/26397 f¥) SP690 Fi1 SP722, 3k —
A2 HIAE SEQ ID NO :2 M1 SEQ ID NO :4 ik o A Ho e ive ¥y A 17 4L T 28 1A 1 g
[¥) AA560 a — JEWEE 2675 0 SEQ 1D NO :12, PA K AF SEQ 1D NO :13 # 78 I i1 Tsukamoto
T, 151 (1988) ,25-31 1T ) HiR ik AT 4 T 28 fa A 13 1

8
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#707 a — JERE o

[0111]  KSM AP1378 a — JE¥EE A FF T WO 97/00324 ( [ KAO Corporation) .

fo112] AR [RIYE o — J& K Bl B0 5 EP0252666 H 4 i 1 HlAC 2F f AT B B PR (ATCC27811)
PR a - YE R, LUK W091/00353 FITW094/18314 1 % E B o - JE W B, 1077
Optitherm™ F Takatherm™(Solvay H £ ). Maxamyl™(Gist—brocades/Genencor H £ ) .
Spezym AA™ F11 Spezym Delta AATM (Genencor £ ) LL K Keistase™ (Daiwa H £ ), Dex
lo,GC 521 (Genencor 5 ) Fl Ultraphlow( 13 H Enzyme Biosystems) T-&7g HAth—Lbpy
ih Termamyl F£ o — JER

[01138]  HH T RILIXLE a — YR (B B ORI R, WLV EATE T FZSE o - JEk
Wi, BRI “Termamyl #£ o - JE¥EE” 5.

[o114]  [EE, fEASCH, RiE“ Termamyl ¥ o — JEMBE"EFe— M o - JekEE, Bik2
FIRE o —JER B, EAEREER KT S Termamy 1™ (BI A SCH SEQ 1D NO :8 ARz S5
JEA I ZFFOAT B o — JER il ) A IROR I R

[0115]  #ef)if i, UL T i B A SEQ 1D NO :2.4.6.8.10.12 8% 13 iR & B R 551 1)
a — JEMBEEHE AR A2 “Termamy 1 # a — JEMEE”, HALK Termamyl #£ a — JERMEEZIXFT
—48 o —JEHEE :1) 5 SEQ ID NO :2.4.6.8.10. 12 F1 13 IR AL EH T 2 /b— A 2
b 60% oz 70% (HFlanzb 715% ), 8l 80%, £/ 85%, £2/090%, 2/095%, &
b 97%, 220 99% [RIE C[RI—1 ), F / B IR FE—Ff DNA [P 414065 , iIX L8741 e 5 4w b LA
Y o - JERBE ) DNA FRAREAT 24T, SR BT T SEQ ID NO :1.3.5.7.9 FIAUL 45 (43
W 4mhg Ak SEQ ID NO :2.4.6.8.10.12 F1 13 PRI ILIR Ty ) .

[o116]  [A]UsME

(01171 [RIYEPERT LA SE 24 W 3 0 [R) 36 7 56— PR AT A2 B 30 — e A0 [R]— PR R AL o (RIS
PER] DL AT A i o SR 10 GOG FE A A1) GAP F2 /(B3R ) o IR, Gap GCGS
" T E— MRS (scoringmatrix) AR IRERIAS L 6 T8 7 7)) EL 4%,
I3 A& GAP A= 51 40 4 5. 0, GAP ZEAH T 43 24 0. 3, LUK T 85 1 U 51 B 38043 il J2 GAP A
B4 M 3.0, GAP ZE{H 5434 0. 1. GAP fH Needleman F1 Wunsch, (1970) , J. Mo1. Biol. 48,
p. 443-453 [ J7VEREAT 51 EL IFHERT H TR — 1%

[0118] W LIFIFH Termamyl (SEQ 1D NO :8) Fl, il 5 — a — y@ W2 18] (1) S5 F % b R 48
EH A Termamy 1 ¥ a — JEkp B H (M58 [F] / AHRNAL S RIGPTIR G5 #6060 HL I — AN J7 v 2 )
H GCG BJP AL [#) Pile Up B, iFEF 4 GAP i 43 SR H BRI, B GAP A2 511 434 3. 0,
GAP JEH {17324 0. 1. HAMSE M L i B AR B AK % 3 (Gaboriaud %%, (1987), FEBS R
1R 224, 149-155 71 ) FIAHRRZF A (reverse threading) (Huber T, Torda,AE, 2% A A}
2,7 3,1 47 :142-149 (1998)) o

[0119]  Z¥As

[0120] & T A 90 o — e K I ) A 0 B0 o 1% IR Bz R R A1), Ol A ) A Bk
Termamyl # o — J&R BERFAE 5 B H 20 542 B TR T

[0121] A il % AT 1) 3 ‘B 4% 4R AL 45 AE 5 X SSC 1 TR i, T 40 °C 18 & 20 % 1 Bt i
5XDenhardt’ s ¥ 50mM LA (pH6. 8) LA 50mg B 75 4% 11 /N2 Jig i DNA v - T
HRAT 1 /NI, RIS T 40°CHAEAM 7B 100mM ATP [ [R]— ¥V T 2448 18 /N, B2 A4 JEJEVE 3
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R BERAE 2XSSCA0. 2% SDS H - 40°C (™1 ), ALik 50°C (A &5/t ) , AL
65°C (M ), ICEARIE RS2 75°C (M ™t ) Bk 30 70 8h. A RAAC T i) HAth 4h
TR 0L Sambrook £, 73 T va B SEE T, 5B 2 ik, Cold Spring Harbor, 1989,

[0122]  FEASCH, “ArAE T AMURTE TS A D) AR = A2 B BE 7 AR 1) o — JERTIB,
tHF5 73 B H B AR DNA J7 51 B b 1 FEAE H TR DNA P4 A e 5B = A2 1
a - ERIEE. BJE, ATERTRIZFER o — JEk B, ‘& A U/ B cDNA SRR DNA J75)
b It H BT o — JEM BRI B . SAREIE KRR R EA o - JEk ] L2 AR
TFAER) o — VR BRI AR S, B E RARAFER o — SR 1 B8R D R IRIR IS 48 i &1
CREAN U BRI ) BT = A B 1K

[0123]  Z2EA Termamyl £ o — JEX

[0124]  AREAPTA ERFE K Termamy 1 £ o — JERMBE AT AAESEA (RI38E) o —JE
B o TEAN R BRI St 77 Zerh, S8 AR a — YR B AT A= T 2R FT 1, 9 o, Bk e i
Hrpz —E i AW SEQ 1D NO =8 Fronzd ZEMR e 41 M A F AT 1H o — Ve .

[0125]  ZEARZPT o - JEXIE

[0126] 2R a- ekl (BRI 8E o — Jeknll ) WL —Fhaef o - ek i, RIS 44
TE—RPATET 2D o - JEMBERE T 2R ITH) .

[0127]  SEARZFN a —yEk Bl n] DL IXFE B, 76820 5518 [FIUR e ([R]—17k ) i/ B DNA 2448
(i BTk ) WZEak Erl I E CJE T Termamyl £ o — VEMBESR R . AEX PR 00, 24
a - JER B E AL Termamy | o — JERP BRI 2D —8E 0 F 1 82 AN IHAh o - JEk BN 1
AN, JEE L AR (BB R ) A/ SO LB RIE R Termamyl £ o - JE
A B AE Termamyl £ a — Ve M.

[o128]  [AItL, SEAZFN o — ek Mg mT LLALFS RIH T 2 DA Termamy 1 #F o — JE¥ B, B
TARVE T 2 DA Termamy | A o — JEREEFI 222D —AHE Termamyl FEAN R o — JER T, 5L
TAVE T 2D A Termamy ] #ERI 2 /D— AR o — JERMBEIE 3 2 B RITFHNA S .
Iy EIERRIT AT A B 1 Termamy | FF a — JERIE ] LU, 49 4 30 42 21 1 A8 L8R5 2 Termamy |
Ff o - JER B AT — A

[0120] 20, S A a — SRy P LLELREAT AR T MO A ZEFRAT B B ARG o — JERT B C- K
i S A SR YR T A DE 2 PR VAT B R B8 R T 7 2 PO R BRI @ — SR B N— R i 0
gy e B, A a — ek B AT DU RE A ZEFRAT B o — SRR C- R 2 i 22 /b 430 4
FIEREFRIL, AT L, B, 35 a) 5 HA SEQ ID NO :10 iR 2l FEBE 41 AR VE B 2F ffT
a — JERTEEI 37 A N- R 2 SRR TR FEAH X M K 2 2 1R B RS L SEQ ID NO =8 T
INEFER LY I A AT B o — VERMBERY 445 A4 C— R im e FEMR VR T A XT MY i s R A
B, 8 5 Termamyl /741 (BJ SEQ 1D NO :8 Frzn A ZEFAF B o — JENG I ) AH R i 2% b
Termamyl # a — JEREE, bR T N- K (BGER A 0) 1 35 DM EIRR AR BAN (R
J) CHESEQ ID NO :10 FronFEVER E AT iR o — JEk Bl 5) 19 N- Ko 33 Mk (e
T B 8 b) 5 HA SEQ ID NO :6 AR S IE R 741 [Kmg PR I 2R FAT B o« — Ve
BT 68 A N— A i 22 2 B S AH T . R & 25 18y BRI 5 B SEQ 1D NO -8 IR & 2R 1R 74
(RIHBAC AT o — SERTEI 415 A C— R Um a0 B ik A X I S 1 Bt o

[0130] D3 —HIEMISEAIAN a — JEK I 2 /5 AT 78 W096,/23874 (Novo Nordisk HIiE ) Hif
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T R, 1 FH BAN (v ¥ 28 fEAT 0 o — JE R ) B9 N- Ko (et BB 1-300 72
MR ) M Termamyl [ C— AR ( har BT 301-483 A2 261K ) H4) ito

[0131]  AKRIIPLER LT ZF 58 A Termamy 1 A o — JE¥y B2 SEQ ID NO :8 Al SEQ ID
NO :10 [f] a — JERR B R o REA 2, S8 AR Termamy 1 # o — JER BRI 2R n] LU 24F o — €
KB, % o - VERTEEELE SEQ 1D NO -8 Fron i AC SR AT B o — JERY B 445 /> C- Kim &
%@ﬁ%%%u SEQ ID NO :10 Fr7n IREVERD 2F fOAFT I o — JERIEIY 37 A N- K2 FE IR VR 5% »
HiE— iS4 EH FHEISEAE HI56Y+A181 T+N19OF+A209V+Q264S ({8 FH SEQ 1D NO :8 H1 [
HT)o Fﬁ%ﬁﬂm L HAE RS, IR e LE1T4.

[0132]  H & T E R € H B oA o - JE K B A 55 2 A KD R LELT4, B S

F® g B A N IR K 2 PP AISITHNIQOF+A209V+Q264S ;N190F+A209V+Q264S ;

A209V+Q264S ;Q264S ;H 156Y+N190F+A209V+Q264S ;H156Y+A209V+Q264S ;
H156Y+Q264S ;HI56Y+A181T+A209V+Q264S ;H156Y+A181T+Q264S ;H156Y+Q264S ;
H156Y+A181T+N190F+Q264S ;H156Y+A181T+N190F ;H156Y+A181T+N190F+A209V, X LEZu4s i
BN R 2 AR IR o

[0133]  7E 4 ik B sz i 77 &= 1, 3F K Termamyl ¥ a - 3 ¥y B J& LE174, SP722,
Bt AA560 11, F& fF f LE174+G48A+T49T+G107A+I201F ;LE174+M197L ;LE174+G48A+
T49T+G107TA+M197L+I201F, or SP722+D183%+G184% ;SP722+D183%+G184%+N195F ;
SP722+D183%+G184%+M202L ;SP722+D183%+G184%+N195F+M202L ;BSG+1181%+G182% ;
BSG+I181%+G182%+N193F ;BSG+I181%+G182%+M200L ;BSG+I181%+G182%+N193F+M200L ;
AA560+D183%+G184% ;AA560+D183%+G184%+N195F ;AA560+D183%+G184%+M202L ;
AAB60+D183%+G184%+N195F+M202L

[0134]  H'EEHEERCEAR o - JEHEE RS LE429, H2 B 1201F MBS B LE174,

ST AR LE335 ZIXAER o — JEl i, 2L 5 LE429 AHEL, £F TA9T+G107A H45 I EUAS 5

LE399 J& LE335+G48A, Bl LE174, HA G48A+T491+G107A+I201F,

[0135]

[0136]  DLNIMBAEAE T AR B AL R b (1 5848 5] B8 HH 1% 548 3 30U Ay 22 I 1 s A Ak
(AHXTZEAR Termamyl # a — JEMERHIZLENE T ) Z AR R,

[0137]1 1 BTl Ak B S AR R E ( BIR ) BISRAS Termamyl £ « — S

[0138] i, LI RLE SRR / BEAR pH T, REAR AR IRE T

[0139] AR B “wmiE” F8 M2 70-120°C, fhi%k 80-100°C, JLH 2 85-95°C,

[0140] AU B “AK pH” FRHZ pH IVEHA 4-6, fLiL 4. 2-5. 5, JLH 2 4. 5-5.

[0141] AU “m pH” R pH BIFEHCA 8-11, {1 8. 5-10. 6,

[0142] AR BH P “ARES IR AL $8 B2 K T 60ppm {13 &5 25 1) 7K ¥, AL 1% 40ppm, 52 ALk
25ppm, JGH: 5ppm,

[0143]  FpAMEASFFTRISEAR Termamy | # a — JEN BB A LR R 5T 0 SCR R 14, & F
BT ERBIFIZEA Termamy 1 # o — JEREEHISE A4 Termamy 1 £ o — JEX B

[0144]  Termamyl® o — ey H VR UG 55, (HAEGI U0 SP722, BS G, BAN, AA560, SP690,
KSM AP1378, Fll #707 A [KJAH ML 5 N A B A A 2 T B F 4 ) =5 FE T o

[0145]  FEARIEISEHETT S, AR WAL A TG HAE HAT mil Al / 54K pH R

11
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[o146] AR U]—T7 W K HA IR o R R 22 A

[0147] 25— TJ5 26 A Termamyl #f o — JEM BEEL 5 7E 18 B T IR —BE 2 (47 s A8
(% FH SEQ ID NO:8 fH & dLmam s ) 49,60, 104, 132,161,170, 176,179,180, 181, 183,
200,203, 204,207,212, 237,239, 250, 280, 298, 318, 374, 385, 393, 402, 406, 427, 430, 440,
444,447,482, Hrh

[0148]  (a) 2243 i

[0149] (i) 7E /¥4 SR IERR T U 2 SR,

[0150]  (ii) fy 4RIz s I SER I B 2k, B)

[0151]  (iii) DAASFEIZIEIR IR b iz s 2 R 1R

[0152]  (b) ZRAAEA o - JERBEE T (o) BN A AHN T A4 SEQ ID NO =8 H iy

[0153]  IRINEZEIR T HIHIZEA Termamyl £ o — JEXBEZ LR 5 AL A

[0154]  7ETermamyl® (SEQ TD NO :8) , T AH MY IR S 2

[0155]  T49 ;D60 ;N104 ;E132 ;D161 ;K170 ;K176 ;G179 ;K180 ;A181 ;D183 ;D200 ;Y203 ;
D204 ;D207 ;1212 ;K237 ;5239 ;E250 ;N280 ;Q298 ;1318 ;Q374 ;E385 ;Q393 ;Y402 ;1406 ;
L427D430 ;V440 ;N444 ;5447 ;Q482,

[0156]  SP722(SEQ ID NO :4) HAHMN (47 fi & :TH1 ;D62 sN106 ;D134 ;D163 Q172 ;K179 ;
G184 ;K185 ;A186 ;D188 ;D205 ;M208 ;D209 ;X212 ;1L217, K242, S244,N255, N285, S303, M323 ;
D387, N395 ;Y404 ;H408 ;1429 ;D432 ;V442 ;K446 ;Q449 ;K484

[0157]  JE i BTk () e HIR EE AR 1 Bros RHES ) RIRIL E 6 AS a — SR B AE A A7
Mo

[0158]  FEARIEM ST 2, AR B EAE & (FH SEQ ID NO :8 (Termamyl™) 4’5 ) HA T
) — B2 AU

[0159]  T491 ;D60ON ;N104D ;E132A, V, P ;DI61N ;K170Q ;K176R ;G179N ;K180T ;A181IN ;
D183N ;D200N ;X203Y ;D204S ;D207V, E, L, G ;X2121 ;K237P ;S239W ;E250G, F ;N280S ;X298Q ;
L318M ;Q374R ;E385V ;Q393R ;Y402F ;H406L, W ;L4271 D430N ;V440A ;N444R, K ;E447Q, K ;
Q482K.

[0160]  FEARILISEHETT S, AR B2 f& (ffF SEQ ID NO :4(SP722) 4’5 ) HA TR
1) — B Z A HU

[0161]  T511 ;D62N ;N106D ;D134A, V, P ;D163N ;X172Q ;K179R ;G184N ;K185T ;A186N ;
D188N ;D205N ;M208Y ;D209S ;X212V, E, L, G ;L2171, K242P, S244W, N255G, I, N285S, $303Q,
X323M ;D387V, N395R ;Y404F ;H408L, W ;X4291 ;D432N ;V442A ;X446R, K ;X449Q, K ;X484K, 1
HJ SEQ ID NO :4(SP722) %5

[o162]  PLiki, —HH, —HEaZ ERA - 1A SEQ ID NO :8 1 A% 5 J:dil - Frid =RAz 1k
B :T49T+D60N ;T49T+D6ON+E132A ;T49T+DEON+E132V ;

[0163]  T49T+DEON+E132V+K170Q ;T49T+D60ON+E132A+K170Q ;

[0164]  T49T+DEON+E132V+K170Q+K176R ;T49T+DEON+E132A+K170Q+K176R ;

[0165]  T491+DBON+E132V+K170Q+K176R+D207V ;

[0166]  T49T+DEON+E132A+K170Q+K176R+D207V ;

[0167]  T49T1+DEON+E132V+K170Q+K176R+D207E ;

12
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[0168]  T491+DEON+E132A+K170Q+K176R+D207E ;

[0169]  T491+D6ON+E132V+K170Q+K176R+D207V+E250G ;5

[0170]  T491+D60ON+E132A+K170Q+K176R+D207V+E250G ;5

[0171]  T491+D6ON+E132V+K170Q+K176R+D207E+E250G ;

[0172]  T491+D6ON+E132A+K170Q+K176R+D207E+E250G ;

[0173]  T491+D6ON+E132V+K170Q+K176R+D207E+E250G+N280S 5

[0174]  T491+D60ON+E132A+K170Q+K176R+D207E+E250G+N280S

[0175]  T491+D60ON+E132V+K170Q+K176R+D207V+E250G+N280S 5

[0176]  T491+D60ON+E132A+K170Q+K176R+D207V+E250G+N280S

[0177]  T491+D60ON+E132V+K170Q+K176R+D207V+E250G+N280S+L318M ;

[0178]  T491+D60ON+E132A+K170Q+K176R+D207V+E250G+N280S+L318M ;

[0179]  T491+D6ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M ;

[0180]  T491+D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M ;

[0181]  T491+D6ON+E132V+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R ;

[0182]  T491+D6ON+E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R ;

[0183]  T491+D6ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R ;

[0184]  T491+D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R ;

[0185]  T491+D6ON+E132V+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V ;
[0186]  T491+D6ON+E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V ;
[0187]  T491+D6ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V ;
[0188]  T491+D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V ;
[0189]  T49T+DEON+E132V+K170Q+K176R+D207V+E250G+N280S+1.318M+Q373R+E385V+Q393R ;
[0190]  T491+DEON+E132A+K170Q+K176R+D207V+E250G+N280S+L.318M+Q374R+E385V+Q393R ;
[0191]  T49T+D6ON+E132V+K170Q+K176R+D207E+E250G+HN280S+L3 18M+Q374R+E385V+Q393R ;
[0192]  T491+D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L3 18M+Q374R+E385V+Q393R ;
[0193]  T49T+DEONHE132VHK1 70Q+K 1 76R+D207VHE250GHN280S+L.3 18YHQ373RHE38HVHI393R+Y402F ;
[0194] TA9THDEONHE 132A+K 1 70Q+HK 1 76R+D207VAE250G+HN280SHL3 18VHQ374RH385VHI393R+Y402F ;
[0195] TA9THDEONHE 132V+K 1 70Q+HK 1 76R+D207TEAE250G+HN280SHL.3 18VHQ374RH385VHI393R+Y402F ;
[0196] TA9THDEONHE 1 32A+K170Q+HK 1 76R+D207TEAE250G+HN280SHL3 18VHQ374RH385VHI393R+Y402F ;
[0197]  T491+D60ON+E132V+K170Q+K176R+D207V+E250G+N280S+L318M+Q373R+E385V+Q393R
+Y402F+H406L ;

[0198]  T491+D60ON+E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V+Q393R
+Y402F+H406L ;

[0199]  T491+D60ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R
+Y402F+H406L ;

[0200]  T491+D60ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R
+Y402F+H406L ;

[0201]  T49I1+D60ON+E132V+K170Q+K176R+D207V+E250G+N280S+L318M+Q373R+E385V+Q393R
+Y402F+H406L+L4271
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[0202]  T491+D60ON+E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V+Q393R
+Y402F+H406L+L4271

[0203]  T49I1+D6ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R
+Y402F+H4061L+14271 ;

[0204]  T491+D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R
+Y402F+H4061L+14271 ;

[0205]  T491+D6ON+E132V+K170Q+K176R+D207V+E250G+N280S+L318M+Q373R+E385V+Q393R
+Y402F+H4061L+1.4271+V440A ;

[0206]  T491+D6ON+E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V+Q393R
+Y402F+H406L+1.427+V440A ;

[0207]  T491+D60ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R
+Y402F+H406L+1.427[+V440A ;

[0208]  T491+D60ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R
+Y402F+H406L+1.4271+V440A ;D60ON+E132A ;

[0209] D6ON+E132V ;D6ON+E132V+K170Q ;D60ON+E132A+K170Q ;

[0210]  D6ON+E132V+K170Q+K176R ;T491+D6ON+E132A+K170Q+K176R 5

[0211]  D6ON+E132V+K170Q+K176R+D207V ;

[0212]  T49T1+D6ON+E132A+K170Q+K176R+D207V

[0213]  D6ON+E132V+K170Q+K176R+D207E ;

[0214]  T49T1+D6ON+E132A+K170Q+K176R+D207E

[0215]  DEON+E132V+K170Q+K176R+D207V+E250G ;5

[0216]  DOEON+E132A+K170Q+K176R+D207V+E250G ;

[0217]  DEON+E132V+K170Q+K176R+D207E+E250G 5

[0218]  DEON+E132A+K170Q+K176R+D207E+E250G 5

[0219]  D6ON+E132V+K170Q+K176R+D207V+E250G+N280S ;

[0220]  D6ON+E132A+K170Q+K176R+D207V+E250G+N280S ;

[0221]  D6ON+E132V+K170Q+K176R+D207E+E250G+N280S ;

[0222]  D6ON+E132A+K170Q+K176R+D207E+E250G+N280S ;

[0223]  D6ON+E132V+K170Q+K176R+D207V+E250G+N280S+L318M ;

[0224]  D6ON+E132A+K170Q+K176R+D207V+E250G+N280S+L318M ;

[0225]  D6ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M ;

[0226]  D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M ;

[0227]  D6ON+E132V+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R ;

[0228]  D6ON+E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R ;

[0229]  D6ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R ;

[0230]  D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R ;

[0231]  D6ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V ;

[0232]  D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V ;

[0233]  D6ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V ;
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[0234]  D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V ;D6ON+E132V
+K170Q+K176R+D207V+E250G+N280S+L3 18M+Q373R+E385V+Q393R+Y402F ;

[0235]  DEON+E132A+K170Q+K176R+D207V+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F ;
[0236]  DEON+E132V+K170Q+K176R+D207E+E250G+N280S+L.318M+Q374R+E385V+Q393R+Y402F ;
[0237]  D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L.318M+Q374R+E385V+Q393R+Y402F ;
[0238]  DEON+E132V+K170Q+K176R+D207V+HE250GHN280SH.318VMHQ373R+E385V+Q393R+Y402F+H406L
[0239] DEONHE132A+K170QHK 1 76RHD207VHE250G+N280SH 3 18VHQ37T4R+E385VHQ393R+Y402F+HA06L
[0240] DEONHE132VAK 1 70QHK 1 76RHD207EHE250G+N280SH 3 18VHQ374R+E385V+HQ393R+Y402F+HA06L
[0241] DEONHE132A+K170QHK 1 76R+D207EHE250G+N280S+H 3 18VHQ374R+E385VHQ393R+Y402F+HA06L
[0242]  D6ON+E132V+K170Q+K176R+D207V+E250G+N280S+L3 18M+Q373R+E385V+Q393R+Y402
F+H406L+14271 ;

[0243]  D6ON+E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402
F+H406L+1.4271 ;

[0244]  D6ON+E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402
F+H406L+1.4271 ;

[0245]  D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402
F+H406L+14271 ;

[0246]  D6ON+E 132V+K170Q+K176R+D207V+E250G+N280S+L3 18M+Q373R+E385V+Q393R+Y40
2F+H406L+14271+V440A ;

[0247]  D6ON+E132A+K170Q+K176R+D207V+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402
F+H406L+14271+V440A ;

[0248]  DEON+E132V+K170Q+K176R+D207E+E250G+N280S+L.3 18M+Q374R+E385V+Q393R+Y402
F+H406L+1.4271+V440A ;

[0249]  D6ON+E132A+K170Q+K176R+D207E+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402
F+H406L+14271+V440A ;E132V+K170Q ;E132A+K170Q 5

[0250]  E132V+K170Q+K176R ;E132A+K170Q+K176R ;

[0251]  E132V+K170Q+K176R+D207V ;E132A+K170Q+K176R+D207V 5

[0252]  E132V+K170Q+K176R+D207E ;E132A+K170Q+K176R+D207E 5

[0253]  E132V+K170Q+K176R+D207V+E250G

[0254]  E132A+K170Q+K176R+D207V+E250G 5

[0255]  E132V+K170Q+K176R+D207E+E250G

[0256]  E132A+K170Q+K176R+D207E+E250G

[0257]  E132V+K170Q+K176R+D207TE+E250G+N280S ;

[0258]  E132A+K170Q+K176R+D207E+E250G+N280S ;

[0259]  E132V+K170Q+K176R+D207V+E250G+N280S ;

[0260]  E132A+K170Q+K176R+D207V+E250G+N280S ;

[0261]  E132V+K170Q+K176R+D207V+E250G+N280S+L318M ;

[0262]  E132A+K170Q+K176R+D207V+E250G+N280S+L318M ;

[0263]  E132V+K170Q+K176R+D207E+E250G+N280S+L318M ;
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[0264]  E132A+K170Q+K176R+D207E+E250G+N280S+L318M ;

[0265]  E132V+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R ;

[0266] E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R ;

[0267]  E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R ;

[0268]  E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R ;

[0269]  E132V+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V 5

[0270]  E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V 5

[0271]  E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V 5

[0272]  E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V 5

[0273]  E132V+K170Q+K176R+D207V+E250G+N280S+L318M+Q373R+E385V+Q393R

[0274]  E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V+Q393R

[0275]  E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R

[0276]  E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R

[0277]  E132V+K170Q+K176R+D207V+E250G+N280S+L3 18M+Q373R+E385V+Q393R+Y402F ;
[0278] E132A+K170Q+K176R+D207V+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F ;
[0279] E132V+K170Q+K176R+D207E+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F ;
[0280] E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F ;
[0281]  E132V+K170Q+K176R+D207V+E250G+N280S+.318M+Q373R+E385V+HQ393R+Y402F+HA06L 5
[0282]  E132A+K170Q+K176R+D207V+E250G+N280S+.318M+Q374R+E385V+HQ393R+Y402F+HA06L 5
[0283]  E132V+K170Q+K176R+D207E+E250GHN280S+.318M+Q374R+E385V+HQ393R+Y402F+HA06L
[0284]  E132A+K170Q+K176R+D207E+E250G+N280S+.318M+Q374R+E385V+HQ393R+Y402F+HA06L 5
[0285]  E132V+K170Q+K176R+D207V+E250G+N280S+L3 18M+Q373R+E385V+Q393R+Y402F+H40
6L+L427T ;

[0286]  E132A+K170Q+K176R+D207V+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F+H40
6L+L4271 ;

[0287]  E132V+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F+H40
6L+L4271 ;

[0288]  E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F+H40
6L+L427T ;

[0289]  E132V+K170Q+K176R+D207V+E250G+N280S+L318M+Q373R+E385V+Q393R+Y402F+H40
6L+L4271+V440A ;

[0290]  E132A+K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F+H40
6L+L4271+V440A ;

[0291]  E132V+K170Q+K176R+D207E+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F+H40
6L+L4271+V440A ;

[0292]  E132A+K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F+H40
6L+L4271+V440A ;K170Q+K176R ;

[0293]  K170Q+K176R+D207V ;K170Q+K176R+D207E ;

[0294]  K170Q+K176R+D207V+E250G ;K170Q+K176R+D207E+E250G ;5
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[0295]  K170Q+K176R+D207V+E250G+N280S ;

[0296]  K170Q+K176R+D207E+E250G+N280S ;

[0297]  K170Q+K176R+D207E+E250G+N280S+L318M ;

[0298]  K170Q+K176R+D207V+E250G+N280S+L318M ;

[0299]  K170Q+K176R+D207E+E250G+N280S+L318M+Q374R 5

[0300]  K170Q+K176R+D207V+E250G+N280S+L318M+Q374R ;

[0301]  K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V ;

[0302]  K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V ;

[0303]  K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V+Q393R

[0304] K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R

[0305] K170Q+K176R+D207V+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F ;

[0306] K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F ;

[0307]  K170Q+K176R+D207V+E250G+N280S+L318M+Q373R+385V+Q393R+Y402F+H406L
[0308]  K170Q+K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F+H406L ;
[0309]  K170Q+K176R+D207V+E250GHN280S+L318M+Q373R+E385V+Q393R+Y402F+H406L+1.4271 ;
[0310]  K170Q+K176R+D207E+E250GHN280S+L318M+Q374R+E385V+Q393R+Y402F+H406L+1.4271 ;
[0311]  K170Q+K176R+D207V+HE250GHN280S+L.3 18VHQ373RHE385VHQ393R+YA02F+HA061 + 427 T+V440A ;
[0312] K170Q+K176R+D207EAE250GN280S5+L.3 18M+Q374RHES385VH393R+Y402F+HHAOGLH 427 T+V440A ;
[0313]  K176R+D207V ;K176R+D207E ;K176R+D207V+E250G ;

[0314]  K176R+D207E+E250G ;K176R+D207V+E250G+N280S

[0315]  K176R+D207E+E250G+N280S ;K176R+D207E+E250G+N280S+L318M ;

[0316]  K176R+D207V+E250G+N280S+L318M ;

[0317]  K176R+D207E+E250G+N280S+L318M+Q374R ;

[0318]  K176R+D207V+E250G+N280S+L318M+Q374R ;

[0319]  K176R+D207E+E250G+N280S+L318M+Q374R+E385V ;

[0320]  K176R+D207V+E250G+N280S+L318M+Q374R+E385V ;

[0321]  K176R+D207V+E250G+N280S+L318M+Q374R+E385V+Q393R ;

[0322]  K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R ;

[0323]  K176R+D207V+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F

[0324]  K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F ;K176R+D207V+E25
0G+N280S+L318M+Q374R+E385V+Q393R+Y402F+H406L ;

[0325]  K176R+D207V+E250G+N280S+L.318M+Q374R+E385V+Q393R+Y402F+HA06L+1.4271 ;
[0326] K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F+HA06L+1.4271 ;
[0327]  K176R+D207V+E250G+N280S+L.318M+Q373R+E385V+HQ393R+YA02F+HAO6L ALA27 [+VA40A 5
[0328]  K176R+D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F+H406L+L4271+V44
0A ;D207V+E2506G ;

[0329]  D207E+E250G ;D207V+E250G+N280S ;D207E+E250G+N280S+L318M ;

[0330]  D207V+E250G+N280S+L318M ;D207E+E250G+N280S+L318M+Q374R ;

[0331]  D207V+E250G+N280S+L318M+Q374R
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[0332]
[0333]
[0334]
[0335]
[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]

D207E+E250G+N280S+L318M+Q374R+E385V ;

D207V+E250G+N280S+L3 18M+Q374R+E385V ;

D207V+E250G+N280S+L3 18M+Q374R+E385V+Q393R 5

D207E+E250G+N280S+L3 18M+Q374R+E385V+Q393R ;

D207V+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F ;
D207E+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F ;
D207V+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F+H406L ;
D207E+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F+H406L ;
D207V+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F+H4061L+1.4271
D207E+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F+H4061L+1.4271 ;
D207V+E250G+N280S+L3 18M+Q374R+E385V+Q393R+Y402F+H4061L+1.4271+V440A
D207E+E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F+H406L+L427 [+V440A ;

E250G+N280S ;E250G+N280S+L318M ;

[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]

E250G+N280S+L318M+Q374R ;

E250G+N280S+L318M+Q374R+E385V

E250G+N280S+L318M+Q374R+E385V+Q393R ;
E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F
E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F+H406L ;
E250G+N280S+L318M+Q374R+E385V+Q393R+Y402F+H406L+1.4271 ;
E250G+N280S+L318M+Q373R+E385V+Q393R+Y402F+H406L+L4271+V440A ;

N280S+L318M ;N280S+L318M+Q374R ;N280S+L318M+Q374R+E385V ;

[0351]
[0352]
[0353]
[0354]
[0355]
[0356]
[0357]
[0358]
[0359]
[0360]
[0361]
[0362]
[0363]
[0364]
[0365]
[0366]
[0367]
[0368]

N280S+L318M+Q374R+E385V+Q393R ;5
N280S+L318M+Q374R+E385V+Q393R+Y402F ;
N280S+L318M+Q374R+E385V+Q393R+Y402F+H406L ;
N280S+L318M+Q374R+E385V+Q393R+Y402F+H406L+L4271 ;
N280S+L318M+Q374R+E385V+Q393R+Y402F+H406L+1.427 T+V440A ;
L318M+Q374R ;L318M+Q374R+E385V ;L318M+Q374R+E385V+Q393R
L318M+Q374R+E385V+Q393R+Y402F ;
L318M+Q374R+E385V+Q393R+Y402F+H406L ;
L318M+Q374R+E385V+Q393R+Y402F+H4061.+1.4271 ;
L318M+Q374R+E385V+Q393R+Y402F+H4061.+1.427 1+V440A ;
Q374R+E385V ;Q374R+E385V+Q393R ;Q374R+E385V+Q393R+Y402F ;
Q374R+E385V+Q393R+Y402F+H406L ;
Q374R+E385V+Q393R+Y402F+H406L+14271 ;
Q374R+E385V+Q393R+Y402F+H406L+1.427 [+V440A ;

E385V+Q393R ;E385V+Q393R+Y402F ;E385V+Q393R+Y402F+H406L ;
E385V+Q393R+Y402F+H406L+L4271
E385V+Q393R+Y402F+H406L+1427 [+V440A ;

Q393R+Y402F ;Q393R+Y402F+H406L ;Q393R+Y402F+H406L+L4271 ;
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[0369]  Q393R+Y402F+HA06L+L4271+V440A ;YA02F+HA06L ;

[0370] Y402F+H406L+L4271 ;Y402F+H406L+L4271+V440A ;HA06L+L4271 ;
HA06L+L427T+V440A ;L4271+V440A ;

[0371]  N104D+D16 IN+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+H406W+D43
ON+N444K+E447Q+Q482K ;

[0372]  D161N+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W-+H406W+D4 30N+N44
4K+E447Q+Q482K ;

[0373]  D161N+A181N+D183N+D200N+D204S+K237P+S239W-+HAO6W-+DA30N+NA44K+EA4TQHQAS2K
[0374]  D161N+A181N+D183N+D200N+D204S+K237P+S239W+HA06W+D430N+E447Q+Q482K ;
[0375]  N104D+D16IN+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+H406W+D43
ON+E447Q+Q482K ;

[0376]  D161N+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+HA06W+D430N+E44
7Q+Q482K ;

[0377]  N104D+D161N+G17IN+K180T+A1S INHDI8INHD200N+D204S+K237P+S239W-+HA06W+DA3ON ;
[0378]  D161IN+G179N+K180T+A18IN+D183N+D200N+D204S+K237P+S239W-+HA06W+D4A30N ;
HA06W+D430N ;N444K+E447Q+Q482K ;E447Q+Q482K ;

[0379]  N104D+D16IN+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+H406W+D43
ON+N444R+N444K+E447TK+Q482K ;

[0380]  D16IN+G179N+K180T+A181N+D183N+D200N+D204S+K237P+S239W+HA06W+D4 30N+N44
AR+NA44K+E44TK+Q482K ;

[0381]  N104D+D161N+G179N+K180T+A18IN+D183N+D200N+D204S+K237P+S239W ;

[0382]  D16IN+G179N+K180T+A18IN+D183N+D200N+D204S+K237P+S239W ;

[0383]  HA06W+D430N ;N444K+E447K+Q482K ;E447K+Q482K ;

[0384]  N104D+D161N+A181N+D183N+D200N+D204S+K237P+S239W ;

[0385]  N104D+D161N+A18IN+D183N+D200N+D204S+K237P ;

[0386]  N104D+D161N+A181N+D183N+D200N+D204S ;

[0387]  D161N+A181N+D183N+D200N+D204S+K237P+S239W ;

[0388]  D161N+A181N+D183N+D200N+D204S+K237P ;

[0389]  D161N+A181N+D183N+D200N+D204S ;K237P+S239W, 141 SEQ ID NO :8 45 »

[0390] A 1% 19 SZ i 7 & ARk B R I BUAR (K170Q+D207V4AN280S sE132A+D207V
D207E+E250G+H406L+L4271 ;D207V+L318M ;D60ON+D207V+L318M ;T49T+E132V+V440A ;
T49T+K176R+D207V+Y402F ;Q374R+E385V+Q393R ;N190F+A209V+Q264S ;
GA8A+T491+G107A+I201F ;T49T+G107A+1201F ;G48A+T491+1201F ;GA8A+T49T+G107A ;
T49T+1201F ;T491+G107A ;GASA+T49] ;

[0391] D161IN+G179N+K180T+AL18IN+D183N+D200N+D204S+K237P+S239W+H406W+
D430N+N444K+E447Q+Q482K 1 F SEQ ID NO :8 % S. 4% & M % & B %5 :LE399 ;
LE174+G48A+T491+G107A ;LE174+G4A8A+T491+1201F ;LE174+G48A+G 107A+I1201F ;
LE174+T491+G 107A+I201F ;LE 174+G48A+T491 ;LE174+G48A ;LE174+G107A+I201F ;

LE174+1201F, & A & B BARZE FE AR 1K
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[0392]  FRsEME

[0393] AU B, BB HRAT (UFRZIEIR ) LAk 2 R AR 8 11, JCH I ok it As e vk
(BPE s ), JCHZ Al (B 70-120°C ) At/ stk pH ( R ER & pH, BI43 579 4 pH4-6 Bk
pH8-11) , LI AEUF B (REREE A1), TR ) KT 60ppm 859 A, 4046 “ IO RE 18
T ANVRATAT5EAE o A PR ] 42 B PRV 8 B AT I 5

[0394] AR HHAZ R — AR SEAL

[0395] AUk BH AR ARAE — S g S ] (L 4E R T BRI LE 2 S — B AR . (A,
AR o — JER B AR A AE TR 1 B A I BRI ARl 2 IRV BE 1] RE 2 A
(1), P AR 2 IR T LA AT i) BE11)  RARAE IR 2 IRV 2% , fLik /2 Ala.Gly. Ser. Thr.Val B¢
Leu,

[0396] AU, AT DAMRIEWSEA o — Y&k B Al 15 1 X IR e S JL IR R BE TP AP AE I 1 Bl A
Cys ¥RIEHC A AR B A RS IE, b Ser, Ala. Thr. Gly. Val 8% Leu.

[0397]  J3 Ak, WT LA AR & BH (R PR AT A A— AR A M — REAR BGE 456 b 45 iR AT
EHi—UMEK 5 SEQ ID NO =10 F1¥) 185-209 A7 2 LR 1 BT AT MY (1K) 28 1R v BE P AP AE I
1 BLZ A Asp 1/ B Glu 43 A HUARR Asn B Glno [FIAEA & L2 TE Termamy 1 £ o — JEk
B, ¥ 5 SEQ 1D NO :10 Vi) 185-209 {7 28 AR Fy BT xS B () 28 55 1Ry B A7 B 1 8k
A Lys FRIEHUH Arg.

[0398] N MBI, AR T AW LIRS 4.

[0399]  J3 4, UL AL AR B — B 2 M7 T AR T BE A a i (A SEQ IDNO -
8 (Termamyl) 45 ) »

[0400]  M15, V128, Al111, H133, W138, T149, M197, N188, A209, A210, H405, T412, LHE T
IR, W E B B ERAT .

[0401]  M15X, JUH & MIGT, L ;

[0402] V128X, JLH /& VI28E ;

[0403]  H133X, JLH 2 H133Y ;

[0404]  N188X, JuHJ& N188S, T, P ;

[0405]  MI197X, JuHLHE M197T, L ;

[0406] A209X, JG H J& A209V ;M197T/W138F ;M197T/W138Y ;MI5T/H133Y/N188S ;M15/
V128E/H133Y/N188S ;E119C/S130C ;D124C/R127C ;H133Y/T1491 ;G475R, HI133Y/S187D ;
H133Y/A209V.

[0407]  Hil£ AR o — JERGBER AR J1i5

[0408]  JLAIHG 52748 G NFER ) 71 R AN AU AN o T EHE o — JEMEE — 485 DNA J7
INVZIa s TR TE o — JER I — drhs 341 IR 8 A6 i AR SR I T

[0400]  3mPE4i6T o — Ve (K] DNA JT47)

[0410] AT LA H 22 R A ST 24 0 7%, MAFATRE AR B I o — ve b B i 4t B sl i A=)
o EgmISSEAR o — JERERE) DNA 4. oG, NEARIHAS HRe A B I o - WEREBIA
HUA K G (44 DNA B4 RNA SRAL EEHE K 2 DNA Fit / B¢ cDNA SCHE. AR5, iR o - Je ki
(K28 ZE 1R e 41) 2 LA, W BAG & I FH RV IR L B B S5 4% 6 B R B H B AL
Tl & SR A SRS E o — JER il - dmbd ol . ik, ] LUE PR IC FEZ B R IR E (%
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WEFS A S O o - JERMBEE R FR T ) VB ERER SR AR 2 2 24 A e i 4 1k
HOE o -k - hd R

[0411]  J—Fh¥EE o - JER NG — Sahd s IR 1 7 A AL ARG ZE R 41 DNA v Bedl A SR I8 8k
( Bensoks ), B BTS2 K141 DNA SCREREAL o — JE NI BH 1 (0 40 0, DL R Bl o0 2 A0 40 v
BEA o - JEMBRYIENG B, NMBESE B RE o - JERMBER wiE.

[0412] = 3%, nI DLl ok O 8 57 1 bR UE 7 K A R 2% e 5 B 1K) DNA T 41, 61 2
S. L. Beaucage 1 M. H. Caruthers, Terahedron Letters, 22,1981, PP. 1859-1869 3 [tk
FRIK 77 i2:8K Mat thes % The EMBO J. 3, 1984, pp. 801-805 #iR ) 57 TEBEIRIK 7%, 76
40 F 30 DNA G 0P A BCEAZ AT IR, T S aliAb B K TR B e B B A E ikt .

[0413] 5, DNA J3> 41 ] DAt 5 DR AR5 R U5 TR B 1R 5 AT cDNA SRYSVR & 1), Bl
5 IR ZH A1 cDNA ﬂéﬁlméﬁﬁ AR HRRVEROA, A i) 25 R 20 8 cDNA SRIE T B %
Bede— R il & 1) (FE-G I, XN 58 5 DNA 241 &858 0 R B ) LTuﬁn US4683202
g% R. K. Saiki 2§ Science 239, 1988, pp. 487-491 iRy, 48 K 5 9 |38 1od 28 Gl 5% e Y.
(PCR) K Hil#% DNA JT-41)

[0414] & 1595/}2

[0415] SrEH o —JER ARSI DNA 74, R A U EAL T IR 5 | N8, % T
"’EEI’WT?H%B’J&»E XL SIRZ IR AL & 3 H 58N s T IR T4 o o 58 % AT
MR IR G AR N o (ERF 8 T35, DNA BBEGR [, %8 (bridging) o — Ve B
W5, FEH A o — JER BRI Rk = 4. ARG 5 B SR A U IRIE K 2
FAEE DNA [ [R5 o PO B B9 1A DNA R4 T (Klenow v B ) $H 7, B T4 & 4%
MR ERAR . TR R S M SE A9 7 Morinaga 55 (1984) Hiffiih. US4760025 AT T
IS SN U B Y 2 AT IR . AR, BT 2 RS PR S I R IR T 4 5 |
ANEEF LR B L Morinaga 25 5 AR FTIAE T I

[0416] K4 5AFT| Ndwhd o — JENMERHI DNA [ 51 (1) 7 —Fh 75 154E Nelson Fil Long (1989)
fiik . WP & PCR v BL 3- 207742 (3-step generation), 1% PCR i Bt A S AN H IR
A7, R AR 25 A B DNA BEVE A PCR R A 12— 514 PCR AR B B, 18 ik BRI Py U]
it P10 073 B HE 7 SR (1) DNA B OTK HL B i A\ B 3658 7ok

[0417] AR BHR AR AR W] 1R 1R 77 3, i, G WO 95/22625 ([ AffymaxTechnologies
N. V.) B W096/00343 (Novo Nordisk A/S) B & AH N MH A T B 5% B 5 5 '}E
B ANEARAT / B R 2 AT B, AR R IR O . SEA o — T B AR K 1) St 91 ] DL 3
i T2 £ B i I SR 1 AL, MR 3E A % B AL 8 B 7E EP1022334 71 24 FF 1 KSM-K36 %H
KSM-K38 a — (;E?b’:‘ﬁ’@? (E&t%l)\ﬁfﬁf‘é%)

[0418] SR

[0419] *Eiﬁzliiiﬁﬂ Tuﬁﬂﬁﬁzj%ﬁ%wlihx_x_iﬂiﬁ/i B T o AR O N AT AT
A7 £ I g RS AR AR [¥) DNA J 51) 30 18 0 Bl ) % 3K, 30 08 5 R 8 327 41, 17 91 B
AT R T LBE RS G AL B R IG (R 5 DU AT Ry, B8 7 S PR B A oS 15
58

[0420]  #ET RO A R BITIR o — JERTEEAR 7R 2 DNA 741 () FE 20 SRR Bk m] LR AT B8 77
bR T E 4 DNA R AE 2, HaBR i Bl s Bk e B E ARG L4 M. BRIk, 3¢

21




CN 101857858 A WO B 19/26 T

RRT LR B 2 W EUE, B DAR AR SR A AR BB, H S ST T G (g i 52 1, 191
ok R R AR B AR SR T F Bl B R BN T U ta A, m] ek, 2 fAm] DU IXFE I,
MBS NTE EA R, A RA BE BRI, IR S IR A B AR g ek — R R .
[0421]  FEFTIRZLAA A, DNA JEA0 N ml 5 o 42 B A 18 1 a3 30 1741 %831 1] LA
AT LE BT R 32 40 M P SRR A SR P AT AT DNA 41, AT DIRYR T 4 i 4 = 40 o 14 [ 9% 5%
FURE A RN ST FREARHITER o - JEREAE AR DNA 74 3-TH 5% (R
SELEAN BT ) BEFIE T & KA Lac B9 7108 ) 1 R I (555 B B IR B
BFE R dagh JH ) KA ZEFRMT B o — JER G (amyL) 18 3+ R AR 107 28 f0AT 1 22 27 b
VERI I (maltogenic amylase) FE[A (amyM) HJE 301 MEVER 2R B o — JCKIEE (amyQ)
[RE BN Kb B ZE AT B xy 1A B xy 1B ZEPR 1) 8 8756 « 7R LB TE = AT 8, A I
Ja BT A2 AR T IX A — LS E R 3 3, PR R R 4ok i B2 TAKA VE Ky I8 KA 1K
MERALRDRE AN EME P o - JCnmhE. 2 MERRE o WENE. B &k
Al KA TR 25 TR I K it 2 el 2 1 B K o 5 DO B B I e A G B0 S i 25 S B TFe il
[0422] Ak BH R IAEARKE ] DAL 5 A 10 1 4 s 46 11 DL R 75 EAZ AN i P i 10 22 i
AT A, AT S SR PR o — ek B AR 1A ) DNA J7 4 il e e AE —g . 2k
Z WAL 7 71 ] LS bk B 5 R 301 AH R R IR

[0423] i fAud ] LA BEAFZATE H 1918 140 i A 2-4T = 1 DNA J7 41 o 1X 87 41 (19461
FH& ok pUCL9. pACYCL77. pUB110. pE194 . pAMB1 il pTJ702 ()5 i J5i 54 .

[0424]  ARIET] DAAL i B brid, 9 an— A Ho = Wp e kM 1E 3= 40 Mo i e () 2R 1A, LE ke
H At 2 AT B BB A SR AT B 1) dal B0 8GR I T =Pl (einz WiE &R R
R RUMRDUE ) IR 56, Eikn] LA S ik £ebrid, i amdS argB.
niaD fl sC, /= A FFF Z BRI bR L, B 7] CLE 3L (440 W091/17243 rhHiiR 1y ) ok
SEIREFE

[0425]  Jifd PNy A8 7E L 28 5 THI ] B8 A2 2 10, 490 G0 FH SRR 4 B VR b A 3= 40 e i, (ELE AR
EREARENIN . B2, IRALSE A B ZE AT I o — JER IR 5 — > VPR IS 1 £ 1 g 4
WRN BRI A BRI T X o WA TEEL, AT DL {5 b 1 ek EUA R 4 A2 AT X DNA 3 41Kk 12 iy
X 4 AN A TRT 5 X 8UE 5 740

[0426] T2 A 9R0S o — JE KBRS A 31 26 b T A A e AR 9 A % B B i DNA
P R B AE — ik, FFAG 4R G 38 I3 B B F I AR R 2 AR (1) 28 R AR 4 I
BEARN BTN (2%, B, Sambrook %, 731 3B SEITERS, 2 2 WL, Cold Spring
Harbor, 1989) .

[0427] AR BIIIA0ML, &AL 5 0 b Brad i A S B DNA A 2 A4 s R ik 3844, W] LU 20 AR
BRI o - FERBEEARRE E400 . v U A R B 4n AL AR A1 DNA M5k, 77
bz (DL B2 00) 52008 L QR REAL TR i i . T8 5 A %
AR 7 1, B IXAE DNA J7 41 B6 R] Beds e HL R FRAE AN M A o m DUAK R B 7 32, 49 i it
[958 B U EE ALK DNA R AR5 B pg gtk mT e, W] DURR 4 18 = 4i i iy AN [+
A b TR A O 1 Rk Ak A A A

[0428] A B 40 M m] LU B8y 56 1 2B 400, LU an it S 4 85 B He i) 48 i, (R 2 ik A
VAL, b4l g e A (BEERERE ) 40
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[0420] & 3i RO 40 AT 19451 7 2 2 = PG P PR 40 181 5 L ARt 0 2 PR B A 2 FRAT 1R VIR 2% 2F
PO TR 50 ZF AT 1T 8 AT U7 28 AT 1R RE IR FRLAT R (Bacillcus alkalophilus) fEJE
W ZEFRURT 1R R 45 ZE R T PR ZE R B R ZE AR B B ORI B 98 & B SR AT
B, B VR T R BT B K RE B W, B R A 22 QI M4 v, Le an KA B o mT LLdE 491
AR TP BRI FH 5 4 40 B DA 50 g Xk ST 40 1R 1) AL

[0430] W] LA b A% B BN T I BE i h IR BRI REGCE ), ) N R R R . 2R LR
el JE 1 A JE A, ) oK th A Bl A . n] DU Rk — AR RS SRR UM A AL AL, DL
St CACL 0T 3R A 40 B RE IR 7 R AL L 4 i . 7E EP238023 ik AL th & 1
F 4N IE A PR

[0431]  F—J7 [, A BHIE Kbl o5 R BT« — e B2 AR 1) 07 15, & T i B R fE A )
TARRA = (4 NS TR UL R 0 408, LU AR/ B a2 R A
[0432]  FH T~ 3% % 40 Mo () 35 95 55 0] LA AR 3E & B 1918 35 40 B A2 DL AR = B B ik
a — VEM AR AT RIS I A IR 3 . AT DANHE R By 8 B AR A9 18 I 1% 7R Sk Bl mT AR
AT Ty (0, 56 [ S BB R O Lo B SR P T HEIA 1K) kil & .

[0433] W] LLIE L 05 vE KT ZR 385 b Oy (b R e s 2B BT A1) o — SE R AR 1A, 1X
ST AR SO BOL IS TR T B A, CLAAE B (HL IR ER B ) SRUTTERT 57
S ARG, ARG R HEITERAE, b & a2 G E BN

[0434] MKW

[0435] AU BHI) o — e B R AR B 4518 A 2 B TR A B R . Bk Ui, A
R B IR A TT DA A % 2 ELR R 3R 137 Vi I R R4 5 0 B 0 o

[0436] A% BH B AT 8 ke M (1978 AT 0 0 T, G R Ve 0 B AL, e AR E A AL
ER (20, 101 US3912590, EP &4 252730 F1 63909, W099/19467, W096,/28567 Ak i
[FISCIRG I NN 2255 ) o I BF5 TR 2 ] TUERM HAL AL AW, B T AR AR AR S MG A 6
AMG, S BEVERBEAI S o — JEN .

[0437] My HL, A& BH AR RIS AE FRYE My A2 = Ba R R 0 (S B WE L5 I NS % 13
LA 5231017) , Bl arihkl, YORHA Tk £, 2K B 3ER BB o

[0438] AR EIIALAIRAEY AR IN A A (2 DB TSI NS5 1], W095/21247,
2 [ %) 4643736, EP119920) o

[0439]  PEXRFIAEY

[0440] 4 b BTIR, W] LU K A R B AR AR A TR IR FIAL Y o 3 RUEm4 &4
FHREAY CUTPEAC YRGB B in ) Rk — 20 40y (IE X Rk A &9 rh Bl AR
PRI 71 L R SRR AL G A OGS, W L2 2545 4, W096,/23874 I W097/07202.
[0441] A0 7 AR AR PR IR AL A T DL 5 A3 — B 2 Rl AR, LG Gn &5 B 6 TR
Bl o ALY, Oy — P UE R o3 A R BEVE RN 2 PR R g . CGTase T/ BRET 4R
HEz B RS (41 H Novozymes [f) Mannaway'™, Denmark) ) , el , pectine ZLERE, £ TR
R, F /B — R o JERTEE.

[0442] W] DL AR B o — b2 K B A2t DL LA H Bk B2 In AN BE 3Rl . B A% 18
AJ DR AR B A8 A4 LUAH 24 T AT IR KPR P / B Gl &
0.00001-1mg o — JEABER S ( LAA o5& SRS ) i
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[0443]  ZHE5)

[0444] AR BHIEW R A W ARAA B A5 0 A0 D0 R ST 7 5 mh s A e 2T 77 25 18
FFBE o — JER I (BSG) , e il A AR A

[0445] 75— ST S, G WER T AR W T REVE W A 14, B DU HR AT A= T RR il
BRI (BIWAFF T Boel et al. (1984),G1 51 G2 22 i 2 AMG“F7 4= 1 22 i 2% 1Y) 4
FEVE R G LRI G2 A B 1 PIRPAS [RIEARAH G (1) mRNA EMBO J. 3 (5) , P. 1097-1102, s AR 1k,
JCIELATFT WO 00/04136 8L WO 01/04273 B AFF T WO 99/28448Talaromyces emersoni i
AMG.,

[0446] g 4142 LE399 FIAFF T WO 00/04136 5BE WO 01/04273 [A84A, TLH 2 AR
R — B 2 A HURHI AR A

[0447]  NOA, S56A, V59A, S119P, A246T, N313G, E342T, A393R, S394R, Y402F, E408R, JLH. /&
HA P AR

[0448] RS TT S, A0 W 206 030 A 55 SO REVE R 8, JC L2 28 AT B I 1 S vE
[0449]  BPRLAITT A

[0450] i

[0451]  SEQ ID NO :8 FznHEAC ZEARAT IR o — JEXKT I, 7] A Novozyme 3K15 .

[0452]  AA560 :SEQ ID NO:12; 7~ JF T WO 00/60060 ; T 1999 4F 1 H 25 H ¢ DSMZ 1%
78 JF HORTER 5 A DSMZ. 12649, AR B AR AAS60 £r58 T 1 i A A H T % R R P 1 3 A=
V) PR AT 15 AT 2% 2978 B 28 SR T AR W A A e B 7R ) AR H 0 (Deutshe  Sammmlung
von Microorganismen und ZellkulturenGmbH(DSMZ)), Mascheroder Weg 1b,
D-38124Braunschweig DE.

[0453]  LB#5FEFE (1 FFH20 9 :10g bacto— RET A e, 5g bactoyeast $EH4), 10g NaCl,
pH 4 7. Ow. NaOH, /=1 K K )

[0454]  TY Efigk (1 FF H20 :16g bacto— fEET A, 10g bacto-yeast $EEU, 5gNaCl, pH
YA 7. Ow. NaOH, F1 = 5 K B RIS I0 15g bacto—agar) »

[0455] 109 Lugol ¥R (Tl / BIAL PRV VR 0 1 it ) H20 ke (dil.) 10 %) #% :Sigma
Cat. no. L6146) .

[0456] Al S ZEFUFT B SHA273 < L WO 95/10603

(04571  Jiiki

[0458]  pDN1528 £ & 4fith Termamyl ) 5GHEEER], amyL, L H & A 3) ik R HEE. mWH,
ZSORLE AL SR B SR pUB L0 HY SR 50, o, BAECR B JBUkL pUCL94 [ cat ZEB], T4
WA EMPIME. pDNI528 7E WO 96/23874 [11E 9 BoR.

[0450]  JjiZ%

[0460] H 38 A

[0461] % 2F 0 M W SCEBHTE A 100 g/ml & 2 10 TY BIG AR b 19 B B2 41 4 %
(OE67, Schleicher&Schuell, Dassel, Germany) I fiff 8 #F 4 2% y€ & (Protran-BaSb,
Schleicher&Schuell, Dassel, Germany) J&. |, T 37T°CIREF /0 21 /NiF. WS EEFR 4T 4E 25
JETAE TY Bk Lo
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[0462] i )5, {H B A0 DR 2 B EF R R A BB I I 0o R S b b ac, DUET B8 8 7 22 [
PEARARTEJE I AR, IR &5 G T AR AR IR A R 2T 4 32 38 A 88 B A A AR R #h 2% P
(pH4. 5) A, T 80°CHLE 20 738 ( Ik Er LM AR RIS ) B 85°C 60 7080 (Fiiiit
LE399 FREARIRING ) o K47 A B T4 M BE TR 4T 4k 2B T = iR ORAFAE TY PR B A BB
TEEA 1% R0, 2% Ve AT IR RSl (pH6. 0) I-Fa Rz /e kg, 1y
JEIE oA [ 7 PR AC s A RS R T 4 22y A P4, I T 50°CHEF% 2 /it B ik
)5, F 10% Lugol SRR G (. B ve by 10722 (AR I DA vk s 67 S5 b i (B Bt
S NG AEDRAT AR 258 o 755 58— IR GE AH [R] Py 25 A4 T F B ek 2 A B0 K

[0463]  JRZLIELE

[0464] A4 7E0 16 J T PR MR A% A0 4 B i RS Bk AS AR IR AR S0 TP A I o PR MR 2% AL AR A
5ml LB+ @B 2 T 37T°CAEK 22 /Mo 27 BAT 5 8 S A4 B Pk S A A4 R Ay o) PRI 3R T AH Y.
FRE) 8 BEAEAT R IR ER 22 1R, pH 4. 5 P 90°C 5%, £ 54 T 0,10, 20, 30, 40, 60 F1 80 3
BFECH o 3 AR SRR B AR b SR . R 10% Lugol WV ZL . W% 21 eioadh i) 22 1k
HAWFRE SRS R AN 2B ) o % BRI 70 e oodk A2 4
[0465] aifp Ax U T

[0466]  EL AT IKFRIAAL AR ZEARAT R 8 B R )AE 10m] LB+ A ZR T 37°CAK 21 /pit.
800 T FIGFEM 5 200 MAAATIF IR :h Pyl pH 4. 5 IRG - AN T R EFE I [A] SO 24
70 BT SRR AE PCR B i £, 31 T PCR AN 7T0°CHi R ((wt F5E (backbone) 2214 ) Bk
90°C (Xf T LE399 Az fA& ) &I fa) s (FH 5, 10, 15, 20, 25 1 30 7349 ) $55%. 0 708t
RAE I TR FEan BT MR 8% 20 T2 200 T o — JER I PNP-GT JIK4%) MPR3 1)
(BoehringerMannheim Cat. no. 1660730) , {1 F“ a — y&¥ WG MR RE ik . 4R ER K
B EeiE T (AR 0 I TR) 0 ) IR TR ], BRIA R 55 75— BN IR) 2 5 1 43 B B AR TE
[0467] o — JE Ry ORI A IR AR 4l AL,

[0468]  HE47 AH G AR JFURL YA B 2F FUAT B RPRTE H —80 CAE i YA 10 48 5e /ml R IBEE %=
i) LB— et b, B R B 2] 100ml PS—-1 ¥5H chloamphinicol 10micro g/ml :57%
FEH) 500m] FEH

[0469]  PS-1 JEZEELLEW -

[0470] Pearl sugar 100g/1

[0471]  Soy Bean Meal 40g/1

[0472]  Na,HPO,, 12H,0 10g/1

[0473] PluronicTM PE 6100 0. 1g/1

[0474]  CaCO, 5g/1

[0475]  BEFEWIAE 37°CT 270rpm ¥E3% 5 K.

[0476] 3t 45001pm &L 20-25 73 B A VR 0 o3k 26 40 M sl 4 Oy v o SR # s ad g,
CLSRAFA TS I TR R4 S8V T 7E UP- ik 3E#% (10000cut of £ ) Pk, SZifyl s A
20mM BEPR £h pH 5. 5. #F UF— J&i N I B S-sepharose F.F. | 3f Ha i 0. 24 NaCl
AR R 2 HAT 2 B Bt o 10mMTris, pH 9. 0 SBATRENL I I % F 3] Q-sepharose F.F. , H
S PERRZ 0-0. 3M NaCl6 AEAARRAVENL . S AW TER) ( HH Phadebas R38N E ) Lo i 4,
W4 pH ) pH 7.5 38id 5 7080 N 0. 5% W/vol. Wi b BEIR 22 80 4% (D
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[0477]  4lifb B PR aER s PRI &

[0478]  AdAi Al AL AR E PR L RAT AR R R B REAT « J7i502 -

[0479]  FEAHNV AT (1-4) DIRE M. T AR ZE0E W, #141 0.5.10.15 1 30 738,
Y PE S AERTINZE P (0. 1M 50mM Britton ZEiPi pHT7. 3) HHAiRE 25 £ (A BUREA BE E
FHIE ), 37K H Phadebas #6175 (Pharmacia) ZEFRHESAE (pH7. 3,37°C ) il &M
[o480]  LIRAEAT (0 7080 ) IR FITEHEAE XTI (100% ) o 4T FRIH 7 LeAE iR 5
[ R R T S . R BORTEWE B 30 7380 5 AR A0 TE

[0481] bl v P 3]

[0482] K H] Phadebas fiilli% (Pharmacia) X Eu i PEAf 2 3Gk /mg B I 52 4 FE 7=
Yt BT (BT DLLUT “ o — JERp B A ) o

[0483] o — e P A I

[0484] 1. Phadebas ¥illiZ:

[0485] @ i — B K H Phadebas® A 7l 15 4 & ) B 7 25K 0 58 o — 8 8 B /0 05
Phadebas }75 (Phadebas®Amylase Test, f Pharmacia Diagnostic #2fit) & —FiC it
AT YE 2 BUER SR AW, SR G5 4 G A& QMG ) R & 76— B A8 7
[o486]  WEAT BRI IN, K — D2 BIE T3 A dml 50mM Britton—Robinson £% 1y
(50mM [55 12 . 50mM A%  50mM Al 2 0. ImM CaCl,. A NaOH 2 1 5 pH) IR . THHiR
FELEKAE TP UAT L5 o I o — JERDIEAE xml 50mM Britton—Robinson Z&i i -H kAT

B, 4 Iml 1% a - JEHTBEAWBM 5ml 50mM Britton—-Robinson ZE{ . o — JEKEEAK
VTR T AR 2L B o £F 620nm LG G 52 B A BT 5 22 O TR RO 2 a — YR I
v T BRI

[0487]  EE[FZIEE 10 5L 15 280500 & 1) 620nm W6 RAE 0. 2 31 2. 0 BISCRAL Y
FEIZFE IR B TR N, 35 TR RO SR 2R MG R (Lambert—Beer @/ ) o [KIL, AZ01H 1Y
BRI R R P B RF A% o FERF BB 4 GRS pH VNI R] Bl &1 ) TS
Img 455 o — JERMBRG K — 2 B R =424 6. F 620nm W EE L. L EE&MTT,
BTN W 6B 5 5200 o — SR IRy St M EL R e L) (9B E / 24l o — Vel A
Ji) o
[o488] 2. BTk
[0489]  JEIT—FH R PNP-G7 1N R Ty ki o - SEMBERITETE. PNP-GT (45 — iH
TR —a, D- ZHEPRHFMAES ) 2 —Phgdt M s, v U W - sk i bIEl. iz
S WG LB 1 — FHE LR AL R B IG PNP 4 7, B R 6, BT L
7€ A = 405nm (400—-420nm) FA] WLGAR LE I & . 25 PNP-GT JRFN a — Fb A ik
F& B Boehringer-Mannheim cat. No. 1054635) illi& .
[0490]  $2 O A= 75 BT HfEEA K LOmL R4 / MRBOINN 50m1 B / 2% iR il 2 AR R b, 1%
R 2B FRIEATH oFF 20 0 1 BRI B— 4 96 FLAE I E MR EIF T 25 CIR Ak
BEATAEI . I 200 0 13RIV (25°C ) o KSR, TERIE 1 298P, JF7E ELISA reader
b 4 53PN R 30 U E— Yk 0D405nm Ak HIWROGEE o
[0491]  FEZ 4R E T, BERSRIAR AL I WOE S i RPR 520 o - ek BEEE (36
M/ =) BaEL.
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[0402]  SEJitafs
[0493] Sty 1
[0494] SR ARREAHLL, 76 SR AMRES & 1R B2, K pH T HA 78 ol As e T I HoAC 2 f AT

W o — JER AR AR I Z) A RCR AR R HE

[0495] )% PCR 75745 FI1 S0 ke 7

[0496] 4 TSCHELE R AVEATS B IR 5, A pH R AR 2R AT B o — JE R B AR IR I Aa e
S 4 PCRBAL . ) FH i B A= T A 2 AR B o — Sk RS IR (1) BURE PDN1528 1 24
FER, LA T 514048 PCR 4448 F ¥ 8% 558, 22149 :5' —CGA TTG CTG ACG CTG TTA TTT
GCG3'  (SEQID NO :14) F24814 :5' —GAT CAC CCG CGA TAC CGT C-3' (SEQ ID NO:15).,
HA T E A 2 PR I AR5 . B A 1) PCR 254472 :10mM Tris-HC1, pH 8.3, 50mM
KC1,4mM MgC12,0. 3mM MnC12,0. ImM dGTP/dATP, 0. 5mMdTTP/dCTP, FI4F 100 44 F+ (micro 1)
RN 2.5 AL Tag A

[0497]  JIF 131 PCR v B AE e B aifh, I/ T PCR Z2 B LB EM, B TR
[¥) pDN1528PCR 4 34 7= A [ g 4l Ab 34k A BL, #24 :5' —GAA TGTATG TCG GCC GGC AAA
ACG CCG GTG A-3' (SEQ ID NO:16) Hl #27 :5-GCC GCC GCT GCT GCA GAA TGA GGC AGC

AAG-3" (SEQ ID NO:17), HMTERES U B 2 ZA SNV RE J5 1 5 AL B2 AT
(Shafikhaniet al., Biotechniques,23(1997),304 ~ 310) .
[0498] ik
[0499] ik By B SCIEAEAR pH JEME RIS th ik (" MBS TE" ) o X E RGP I i b
ARSI REAT “HM k5 7738 (R AR S o HAS e IR G0 i
[0500] 45
[0501]  7E pH 4. 5,5ppm 45~ 90°CiL & Tt =i i A e Tk
[0502]
4K wt LE488 LE489 7.19.1 8.9.1
AR - D207V K170Q E132A D207E
D207V D207V E250G
N280S H406L
L4271
TaElE | - + + + +
[0503] 1) “+” FonAEXTFEFAR (wt) FREMEET &
[0504]  7F pH 4. 5, 5ppm £5 T T 90°CHLE Ft iy A e M
[0505]
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ZFR wt LE491( LE492| LE493 LE494 19.3. 1
AR - DEON [ T491 T491 Q374R N190F

D207V| E132V| KI176R E385V A209V
L318M[ V440A| D207V Q393R Q26485
Y402F

fagErEl - + + + + +

[0506] 1) “+” RoRANN TEAERFRE M BE T &
[0507]  7F pH4. 5, 5ppm £5 T 90°CiR & = KA e

[0508]
ZFK wt E132-1 D207-7 D207-6 E250-8
SRR - E132P D207L D207G E250F
i%%‘ﬁ - + + + +

[0509] 1) “+” FRoRAEXS FHFA MRS e M B T
[0510]  SEjtEfs] 2

[0511]  J# I E AEAR, Hor ARE M SZER] 1 2 (AEMEFAEARY ) T8 0 BT e DA AE
fIC pH FIARAS B ik FE A TE

[0512]  SEiAAR

[0513] % H LE493 (K176R+D207V+Y402F) S5 3 LE399 A=/ [ LE495 ., Xl IL EE
PCR 7774 (Kirchhoff il Desrosiers, PCR Methods andApplications,2(1993),301-304) .
B NRS14 F LE399 ik =4 2 S PCR X, FEX A :#312Mut1765' —CCC GAAAGC
TGAACC GCA TCT ATAGGT TTC AAG GGA AGA CTT GGG ATT-3’ (SEQ ID NO:18) CHlfkF x
SRAR AL - ) 1 #290D207 EE 5’ —AGG ATG GTC ATA ATC AAA GTC GG-3' (SEQ ID NO:
19) ;5 BB :#313Mut2075’ —CCG ACT TTG ATT ATG ACCATC CTG TTG TCG TAG CAG AGA TTA
AGA GAT GGG G-3' (SEQ ID NO :20) Fl#314Mut4025’' —CGA CAA TGT CAT GGT GGT CGA AAA
AAT CATGCT GTG CTC CGT ACG-3’ (SEQ ID NO :21) . Jy Bt A F1B 25504 11 b o) Va4 o4
FH A5 1 A KA B #312Mut 176 A1 #314Mut402, % A4 B N iR 5107 = A 03 44
PCR T B T2 BB AL [ NV . #296Y402multi5’ —TTT CGA CCA CCA TGA CAT TGT CG-3' (SEQ
ID NO :22) FI#305399Multil765’ -TAT AGA TGC GGT TCA GCT TTC GGG-3' (SEQ ID NO :
23) , B B LE399, $e5 M 2 AL R N AL AFE B 2R AT B 0 T IR S AR
SETESRIE va e . — S0 vl h B ol AR otk B LE493 1 587 A7 A 18 ik I P Uk 5K

[0514]  DUAHAL G 77 38 i 5% F R 514 #312Mut 176 Fil #314Mut402 3% LE399 & 5 4
W 3R13 LE 497, FFAE R 8tk v B 2 B A0 OB i AT 4 PCR i B, T8k v B il i
LE399PCR 434, SE FH 5|4 #296Y402multi FI #305399Multil76 3545 .

[0515]  Z53

Er
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[0516]  LE399 AF{KLE pH4. 5, 5ppm 45T 90°C £ 55 T & A& g 2k

[0517]
S FR LE399 LL.E495 LE497
SAR - K176R K176R
(F#E) D207V Y402F
Y402F
fREk | - + +

[0518] 1) “+” FRynAHX T Lo E M BE T
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110> E4E(E A7) (Novozymes A/S)
120> HASCRRE R o - SRS AR 7k
<130>

<160>28
{170>PatentIn Ver. 2.1

<210>1
<211>1455
<212>DNA
<213> ZFit i @ W F (Bacillus sp.)

<220>

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

<223>SP690

<400>1

cat
His

1
ttg
Leu

aac

Asn

aag

Lys

gat
Asp

65
aca
Thr

att
Ile

cat
His

CcCa

Pro

tta

Leu

g88
Gly

50
ctt

Leu

cgce

Arg

cag
Gln

aat

Asn

aat

Asn

aag
Lys

35
act
Thr

gga
Gly

aac

Asn

gta
Val

gg8a
Gly

gac
Asp

20
agt

Ser

tece

Ser

gag
Glu

cag
Gln

tat
Tyr

aca
Thr

888
Gly

aaa

Lys

cag
Gln

ttt
Phe

cta
Leu
85

ggt
Gly

aat

Asn

aat

Asn

888
Gly

aat

Asn

aac
Asn

70
cag
Gln

gat
Asp

ggt
Gly

cat
His

ata
Ile

gat
Asp

5h
cag
Gln

gct
Ala

gtc
Val

act
Thr

tgg
Trp

aca
Thr

40
gta
Val

aag

Lys

gcg
Ala

gtc
Val

atg
Met

aac
Asn

25
gct
Ala

ggt
Gly

888
Gly

gtg
Val

atg
Met

30

s

atg
Met

10
agg
Arg

gta
Val

tat
Tyr

acg
Thr

acc
Thr
90

aat

Asn

caa
Gln

ttg

Leu

tgg
Trp

g8a
Gly

gtt
Val

()
tct

Ser

cat
His

tat
Tyr

agg
Arg

atc
Ile

gce
Ala

60
cgt
Arg

tta

Leu

aaa

Lys

ttc
Phe

gat
Asp

cca
Pro

45
tat
Tyr

aca
Thr

aaa

Lys

ggt
Gly

gaa
Glu

gac
Asp

30
cct

Pro

gat
Asp

aaa

Lys

aat

Asn

gga
Gly

tgg
Trp

15
gca
Ala

geca

Ala

tta

Leu

tat
Tyr

aac
Asn
95

gca

Ala

tat
Tyr

gct
Ala

tgg
Trp

tat
Tyr

gga
Gly

80
gg8cC
Gly

gat
Asp

48

96

144

192

240

288

336
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100 105 110
ggt acg gaa att gta aat gcg gta gaa gtg aat cgg age aac cga aac 384
Gly Thr Glu Ile Val Asn Ala Val Glu Val Asn Arg Ser Asn Arg Asn

115 120 125
cag gaa acc tca gga gag tat gca ata gaa gcg tgg aca aag ttt gat 432
Gln Glu Thr Ser Gly Glu Tyr Ala Ile Glu Ala Trp Thr Lys Phe Asp
130 135 140
ttt cct gga aga gga aat aac cat tcc age ttt aag tgg cge tgg tat 480
Phe Pro Gly Arg Gly Asn Asn His Ser Ser Phe Lys Trp Arg Trp Tyr
145 150 155 160
cat ttt gat ggg aca gat tgg gat cag tca cge cag ctt caa aac aaa 528
His Phe Asp Gly Thr Asp Trp Asp Gln Ser Arg Gln Leu Gln Asn Lys
165 170 175

ata tat aaa ttc agg gga aca ggc aag geec tgg gac tgg gaa gtc gat 576
Ile Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp

180 185 190
aca gag aat ggc aac tat gac tat ctt atg tat gca gac gtg gat atg 624
Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Val Asp Met

195 200 205
gat cac cca gaa gta ata cat gaa ctt aga aac tgg gga gtg tgg tat 072
Asp His Pro Glu Val Ile His Glu Leu Arg Asn Trp Gly Val Trp Tyr
210 215 220
acg aat aca ctg aac ctt gat gga ttt aga ata gat gca gtg aaa cat 720
Thr Asn Thr Leu Asn Leu Asp Gly Phe Arg Ile Asp Ala Val Lys His
225 230 235 240
ata aaa tat agc ttt acg aga gat tgg ctt aca cat gtg cgt aac acc 768
Ile Lys Tyr Ser Phe Thr Arg Asp Trp Leu Thr His Val Arg Asn Thr
245 250 255
aca ggt aaa cca atg ttt gca gtg get gag ttt tgg aaa aat gac ctt 816
Thr Gly Lys Pro Met Phe Ala Val Ala Glu Phe Trp Lys Asn Asp Leu
260 265 270
ggt gca att gaa aac tat ttg aat aaa aca agt tgg aat cac tcg gtg 864
Gly Ala Ile Glu Asn Tyr Leu Asn Lys Thr Ser Trp Asn His Ser Val
275 280 285
ttt gat gtt cct ctc cac tat aat ttg tac aat gca tct aat agec ggt 912
Phe Asp Val Pro Leu His Tyr Asn Leu Tyr Asn Ala Ser Asn Ser Gly
290 295 300
ggt tat tat gat atg aga aat att tta aat ggt tct gtg gtg caa aaa 960

Gly Tyr Tyr Asp Met Arg Asn Ile Leu Asn Gly Ser Val Val Gln Lys
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305
cat
His

g88
Gly

tat
Tyr

888
Gly

aaa

385
cag
Gln

gga
Gly

ggt
Gly

caa
Gln

aat
Asn
465
gtt
Val

cca

Pro

gaa
Glu

gca

Ala

gat
Asp
370
ata
Ile

cat
His

aat

Asn

CcCa

Pro

gtt
Val
450
gca

Ala

tgg
Trp

<210>2

<211>485

aca
Thr

gca
Ala

ttg
Leu
355
tac

Tyr

gac

Asp

gat
Asp

agc

Ser

ggt
Gly
435
tgg
Trp

gac

Asp

gtg
Val

<(212>PRT
<213> ZEFEAT R JE A (Bacillus sp.)

cat

His

ttg
Leu
340
gtt
Val

tac

Tyr

cct

Pro

tac

Tyr

tce
Ser
420
ggt
Gly

aga

Arg

g8a
Gly

aag

Lys

gce
Ala
325
gaa
Glu

ctg

Leu

ggt
Gly

ctt

Leu

ttt
Phe
405
cat
His

aac

Asn

gat
Asp

tgg
Trp

caa
Gln
485

310
gtt
Val

tcc

Ser

aca
Thr

atc
Ile

ctg
Leu
390
gat
Asp

cca

Pro

aaa

Lys

att
Tle

ggt
Gly
470

act
Thr

ttt
Phe

ageg
Arg

cca
Pro
375
cag
Gln

cat
His

aat

Asn

tgg
Trp

acc
Thr
455
aat

Asn

ttt
Phe

gtt
Val

gaa
Glu
360
acc
Thr

gca

Ala

cat
His

tca

Ser

atg
Met
440
gga
Gly

ttc
Phe

gtt
Val

caa
Gln
345
caa
Gln

cat
His

cgt
Arg

gat
Asp

g8C
Gly
425
tat
Tyr

aat

Asn

tet

Ser

32

gat
Asp
330
caa
Gln

ggt
Gly

ggt
Gly

caa
Gln

att
Ile
410
ctt

Leu

gtg
Val

ageg
Arg

gtt
Val

315
aac

Asn

tgg
Trp

tat
Tyr

gtt
Val

act
Thr
395
atc
Ile

gece

Ala

888
Gly

aca
Thr

aat
Asn
475

cat
His

ttt
Phe

cct

Pro

ccg
Pro
380
ttt
Phe

ggt
Gly

acc
Thr

aaa

Lys

g8¢C
Gly
460
gga
Gly

gat
Asp

aaa

Lys

tce
Ser
365

Ala

gce

Ala

tgg
Trp

att
Ile

aat
Asn
445
acc
Thr

888
Gly

tct

Ser

cca
Pro
350
gta
Val

atg
Met

tat

aca
Thr

atg
Met
430
aaa

Lys

gtc
Val

tce

Ser

cag
Gln
335
ctt

Leu

ttt
Phe

aaa

ggt
Gly

aga
Arg
415
tca

Ser

gCcg
Ala

aca
Thr

gtt
Val

320
cce

Pro

gca
Ala

tat
Tyr

tet

Ser

acg
Thr
400
gag
Glu

gat
Asp

gga
Gly

att
Ile

tcg
Ser
480

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1455
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<400>2

His
1

Leu

Asn

Asp

65
Thr
Ile
Gly
Gln
Phe
145
His
Ile
Thr
Asp
Thr
225
Ile
Thr

Gly

Phe

His

Pro

Leu

Gly

50

Leu

Gln

Thr

Glu

130

Pro

Phe

Tyr

Glu

His

210

Asn

Lys

Gly

Ala

Asp
290

Asn
Asn
Lys

35
Thr

Asn
Val
Glu

115
Thr

Asp
Lys
Asn
195
Pro
Thr
Tyr
Lys
Ile

275
Val

Gly
Asp

20
Ser
Ser
Glu
Gln
Tyr
100
Ile
Ser
Arg
Gly
Phe
180
Gly
Glu
Leu
Ser
Pro
260

Glu

Pro

Thr

Gly

Lys

Gln

Phe

Leu

85

Gly

Val

Gly

Thr
165
Arg
Asn
Val
Asn
Phe
245
Met

Asn

Leu

Asn

Asn

Gly

Asn

Asn

70

Gln

Asp

Asn

Glu

Asn

150

Asp

Gly

Tyr

Ile

Leu

230

Thr

Phe

Tyr

His

Gly

His

Ile

55

Gln

Ala

Val

Ala

135

Asn

Thr

Asp

His

215

Asp

Arg

Ala

Leu

Tyr
295

Thr
Trp
Thr

40
Val

Ala
Val
Val
120
Ala
His
Asp
Gly
Tyr
200
Glu
Gly
Asp
Val
Asn

280

Asn

Met Met Gln

Asn

25
Ala
Gly
Gly
Val
Met
105
Glu
Ile
Ser
Gln
Lys
185
Leu
Leu
Phe
Trp
Ala
265

Lys

Leu

33

10
Arg

Val

Tyr

Thr

Thr

90

Asn

Val

Glu

Ser

Ser

170

Ala

Met

Arg

Arg

Leu

250

Glu

Thr

Tyr

Leu
Trp
Gly
Val

75
Ser
His
Asn
Ala
Phe
155
Arg
Trp
Tyr
Asn
Ile
235
Thr
Phe

Ser

Asn

Tyr

Arg

Ile

Ala

Ala
Trp
220
Asp
His
Trp

Trp

Ala
300

Phe

Asp

Pro

Gly
Ser
125
Thr
Trp
Leu
Trp
Asp
205
Gly
Ala
Val
Lys
Asn

285

Ser

Glu
Asp

30
Pro
Asp
Lys
Asn
Gly
110
Asn
Lys
Arg
Gln
Glu
190
Val
Val
Val
Arg
Asn
270
His

Asn

Trp

15
Ala
Ala
Leu
Tyr
Asn

95
Ala

Arg

Phe

Asn
175
Val
Asp
Trp
Lys
Asn
255
Asp

Ser

Ser

Tyr

Ala

Trp

Tyr

Gly

80
Gly

Asn
Asp
Tyr
160
Lys
Asp
Met
Tyr
His
240
Thr
Leu

Val

Gly
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Gly Tyr Tyr

305
His

Gly

Tyr

Gly

385

Gln

Gly

Gly

Gln

Asn

465
Val

Pro
Glu
Ala
Asp
370
Ile
His
Asn
Pro
Val
450

Ala

Trp

<210>3
<211>1455
<212>DNA
<213> ZFiT i @ W f (Bacillus sp.)

<220>

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

Thr
Ala
Leu
355
Tyr
Asp
Asp
Ser
Gly
435
Trp

Asp

Val

<223>SP722

<400>3
cat cat aat ggg aca aat ggg acg atg atg caa tac ttt gaa tgg cac
His His Asn Gly Thr Asn Gly Thr Met Met Gln Tyr Phe Glu Trp His

1

Asp
His
Leu
340
Val
Tyr
Pro
Tyr
Ser
420
Gly
Arg

Gly

Lys

Met
Ala
325
Glu
Leu
Gly
Leu
Phe
405

His

Asn

Trp

Gln
485

5

Arg
310
Val
Ser
Thr
Tle
Leu
390
Asp
Pro
Lys

Ile

Gly
470

Asn

Thr

Phe

Arg

Pro

375

Gln

His

Asn

Trp

Thr

455

Asn

Ile
Phe
Val
Glu
360
Thr
Ala
His
Ser
Met
440

Gly

Phe

Leu Asn

Val Asp
330

Gln Gln

345

Gln Gly

His Gly

Arg Gln

Asp lle
410

Gly Leu

425

Tyr Val

Asn Arg

Ser Val

10

34

Gly
315
Asn
Trp
Tyr
Val
Thr
395
Ile
Ala
Gly

Thr

Asn
475

Ser

His

Phe

Pro

Pro

380
Phe

Val
Asp
Lys
Ser
365
Ala
Ala
Trp
Ile
Asn
445

Thr

Gly

Val

Ser

Pro

350

Val

Met

Tyr

Thr

Met

430

Lys

Val

Ser

Gln
Gln
335

Leu

Phe

Gly
Arg

415

Ser

Ala

Thr

Val

15

Lys
320
Pro
Ala
Tyr
Ser
Thr
400
Glu
Asp
Gly

Ile

Ser
480

48
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ttg cct aat gat ggg aat cac tgg aat aga tta aga gat gat gct agt 96
Leu Pro Asn Asp Gly Asn His Trp Asn Arg Leu Arg Asp Asp Ala Ser
20 25 30
aat cta aga aat aga ggt ata acc gct att tgg att ccg cct gee tgg 144
Asn Leu Arg Asn Arg Gly Ile Thr Ala Ile Trp Ile Pro Pro Ala Trp
35 40 45
aaa ggg act tcg caa aat gat gtg ggg tat gga gee tat gat ctt tat 192
Lys Gly Thr Ser Gln Asn Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr
50 55 60
gat tta ggg gaa ttt aat caa aag ggg acg gtt cgt act aag tat ggg 240
Asp Leu Gly Glu Phe Asn Gln Lys Gly Thr Val Arg Thr Lys Tyr Gly
65 70 75 80
aca cgt agt caa ttg gag tct gcec atc cat get tta aag aat aat gge 288
Thr Arg Ser Gln Leu Glu Ser Ala Ile His Ala Leu Lys Asn Asn Gly
85 90 95
gtt caa gtt tat ggg gat gta gtg atg aac cat aaa gga gga gct gat 336
Val Gln Val Tyr Gly Asp Val Val Met Asn His Lys Gly Gly Ala Asp
100 105 110
gct aca gaa aac gtt ctt get gtc gag gtg aat cca aat aac cgg aat 384
Ala Thr Glu Asn Val Leu Ala Val Glu Val Asn Pro Asn Asn Arg Asn
115 120 125
caa gaa ata tct ggg gac tac aca att gag gct tgg act aag ttt gat 432
Gln Glu Ile Ser Gly Asp Tyr Thr Ile Glu Ala Trp Thr Lys Phe Asp
130 135 140
ttt cca ggg agg ggt aat aca tac tca gac ttt aaa tgg cgt tgg tat 480
Phe Pro Gly Arg Gly Asn Thr Tyr Ser Asp Phe Lys Trp Arg Trp Tyr
145 150 155 160
cat ttc gat ggt gta gat tgg gat caa tca cga caa ttc caa aat cgt 528
His Phe Asp Gly Val Asp Trp Asp Gln Ser Arg Gln Phe Gln Asn Arg
165 170 175
atc tac aaa ttc cga ggt gat ggt aag gca tgg gat tgg gaa gta gat 576
Ile Tyr Lys Phe Arg Gly Asp Gly Lys Ala Trp Asp Trp Glu Val Asp
180 185 190
tcg gaa aat gga aat tat gat tat tta atg tat gca gat gta gat atg 624
Ser Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Val Asp Met
195 200 205
gat cat ccg gag gta gta aat gag ctt aga aga tgg gga gaa tgg tat 072
Asp His Pro Glu Val Val Asn Glu Leu Arg Arg Trp Gly Glu Trp Tyr
210 215 220

35
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aca aat aca tta aat ctt gat gga ttt agg atc gat gcg gtg aag cat 720
Thr Asn Thr Leu Asn Leu Asp Gly Phe Arg Ile Asp Ala Val Lys His
225 230 235 240
att aaa tat agc ttt aca cgt gat tgg ttg acc cat gta aga aac gca 768
Ile Lys Tyr Ser Phe Thr Arg Asp Trp Leu Thr His Val Arg Asn Ala

245 250 255
acg gga aaa gaa atg ttt gect gtt get gaa ttt tgg aaa aat gat tta 816
Thr Gly Lys Glu Met Phe Ala Val Ala Glu Phe Trp Lys Asn Asp Leu
260 265 270
ggt gce ttg gag aac tat tta aat aaa aca aac tgg aat cat tct gtc 864
Gly Ala Leu Glu Asn Tyr Leu Asn Lys Thr Asn Trp Asn His Ser Val
275 280 285
ttt gat gtc ccc ctt cat tat aat ctt tat aac gcg tca aat agt gga 912
Phe Asp Val Pro Leu His Tyr Asn Leu Tyr Asn Ala Ser Asn Ser Gly
290 295 300
ggc aac tat gac atg gca aaa ctt ctt aat gga acg gtt gtt caa aag 960
Gly Asn Tyr Asp Met Ala Lys Leu Leu Asn Gly Thr Val Val Gln Lys
305 310 315 320
cat cca atg cat gcc gta act ttt gtg gat aat cac gat tct caa cct 1008
His Pro Met His Ala Val Thr Phe Val Asp Asn His Asp Ser Gln Pro
325 330 335
ggg gaa tca tta gaa tca ttt gta caa gaa tgg ttt aag cca ctt gct 1056
Gly Glu Ser Leu Glu Ser Phe Val Gln Glu Trp Phe Lys Pro Leu Ala
340 345 350
tat gcg ctt att tta aca aga gaa caa ggc tat ccc tct gtc tte tat 1104
Tyr Ala Leu Ile Leu Thr Arg Glu Gln Gly Tyr Pro Ser Val Phe Tyr
355 360 365
ggt gac tac tat gga att cca aca cat agt gtc cca gca atg aaa gcc 1152
Gly Asp Tyr Tyr Gly Ile Pro Thr His Ser Val Pro Ala Met Lys Ala
370 375 380
aag att gat cca atc tta gag gcg cgt caa aat ttt gca tat gga aca 1200
Lys Ile Asp Pro Ile Leu Glu Ala Arg Gln Asn Phe Ala Tyr Gly Thr
385 390 395 400
caa cat gat tat ttt gac cat cat aat ata atc gga tgg aca cgt gaa 1248
Gln His Asp Tyr Phe Asp His His Asn Ile Ile Gly Trp Thr Arg Glu
405 410 415
gga aat acc acg cat ccc aat tca gga ctt gcg act atc atg tcg gat 1296
Gly Asn Thr Thr His Pro Asn Ser Gly Leu Ala Thr Ile Met Ser Asp
420 425 430

36
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g8g CCa ggg gga
Gly Pro Gly Gly

caa
Gln

aat
Asn
465
att
Ile

gtt
Val
450

435

tgg
Trp

cat

His

gca gat gga
Ala Asp Gly

tgg gtg aaa
Val Lys Arg

Trp

<210>4

<211>485
<212>PRT

gag
Glu

gac

Asp

tgg
Trp

cga

485

aaa

Lys

ata
Ile

gct
Ala
470

tgg atg tac gta ggg caa
Met Tyr Val Gly

Trp

act
Thr
455
aat

Asn

440

gga
Gly

ttt
Phe

aat

Asn

tca

Ser

213> ZFEM B WA (Bacillus sp.)

<400>4

His
1
Leu
Asn
Lys
Asp
65
Thr
Val
Ala

Gln

Phe
145

His

Pro

Leu

Gly

50

Leu

Arg

Gln

Thr

Glu

130

Pro

Asn
Asn
Arg

35
Thr
Gly
Ser
Val
Glu
115

Ile

Gly

Gly
Asp

20
Asn
Ser
Glu
Gln
Tyr
100
Asn

Ser

Arg

Thr

Gly

Arg

Gln

Phe

Leu

85

Gly

Val

Gly

Gly

Asn

Asn

Gly

Asn

Asn

70

Glu

Asp

Leu

Asp

Asn
150

His

Ile

Asp

55

Gln

Ser

Val

Ala

Tyr

135
Thr

Thr
Trp
Thr

40
Val
Lys
Ala
Val
Val
120

Thr

Tyr

Met
Asn

25
Ala
Gly
Gly
Ile
Met
105
Glu

Ile

Ser

37

aaa

Lys

gta
Val

Met

10
Arg
Ile
Tyr
Thr
His

90
Asn
Val

Glu

Asp

cCa

Pro
aat

Asn
475

Gln

Leu

Trp

Gly

Val

75

Ala

His

Asn

Ala

Phe
155

Gln

gga
Gly
460

gg8a
Gly

Tyr
Arg
Ile
Ala

60
Arg
Leu
Lys
Pro
Trp

140
Lys

aat

Asn

445

aca
Thr

gg8a
Gly

Phe

Pro

45
Tyr
Thr
Lys
Gly
Asn

125
Thr

Trp

aaa

Lys

gtt
Val

tet

Ser

Glu
Asp

30
Pro
Asp
Lys
Asn
Gly
110
Asn

Lys

Arg

gca

Ala

acg
Thr

gtt
Val

Trp

15
Ala
Ala
Leu
Tyr
Asn

95
Ala
Arg

Phe

Trp

ggt
Gly

atc
Ile

tce

Ser
480

His

Ser

Tyr
Gly

80
Gly
Asp
Asn

Asp

Tyr
160

1344

1392

1440

1455
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His

Ile

Ser

Asp

Thr

225

Ile

Thr

Gly

Phe

Gly

305

His

Gly

Tyr

Gly

Lys

385

Gln

Gly

Gly

Gln

Asn

Phe
Tyr
Glu
His
210
Asn
Lys
Gly
Ala
Asp
290
Asn
Pro
Glu
Ala
Asp
370
Tle
His
Asn
Pro
Val

450
Ala

Asp
Lys
Asn
195
Pro
Thr
Tyr
Lys
Leu
275
Val
Tyr
Met
Ser
Leu
355
Tyr
Asp
Asp
Thr
Gly
435

Trp

Asp

Gly
Phe
180
Gly
Glu
Leu
Ser
Glu
260
Glu
Pro
Asp
His
Leu
340
Tle
Tyr
Pro
Tyr
Thr
420
Gly
His

Gly

Val
165
Arg
Asn
Val
Asn
Phe
245
Met
Asn
Leu
Met
Ala
325
Glu
Leu
Gly
Ile
Phe
405
His
Glu

Asp

Trp

Asp

Gly

Tyr

Val

Leu

230

Thr

Phe

Tyr

His

Ala

310

Val

Ser

Thr

Tle

Leu

390

Asp

Pro

Lys

Ile

Ala

Trp

Asp

Asp

Asn

215

Asp

Arg

Ala

Leu

Tyr

295

Thr

Phe

Arg

Pro

375

Glu

His

Asn

Trp

Thr

455

Asn

Asp
Gly
Tyr
200
Glu
Gly
Asp
Val
Asn
280
Asn
Leu
Phe
Val
Glu
360
Thr
Ala
His
Ser
Met
440

Gly

Phe

Gln
Lys
185
Leu
Leu
Phe
Trp
Ala
265
Lys
Leu
Leu
Val
Gln
345
Gln
His
Arg
Asn
Gly
425
Tyr

Asn

Ser

38

Ser
170
Ala
Met
Arg
Arg
Leu
250
Glu
Thr
Tyr
Asn
Asp
330
Glu
Gly
Ser
Gln
Ile
410
Leu
Val

Lys

Val

Arg

Trp

Tyr

Arg

Ile

235

Thr

Phe

Asn

Asn

Gly

315

Asn

Trp

Tyr

Val

Asn

395

lle

Ala

Gly

Pro

Asn

Gln
Asp
Ala
Trp
220
Asp
His
Trp
Trp
Ala
300
Thr
His
Phe
Pro
Pro
380
Phe
Gly
Thr
Gln
Gly

460
Gly

Phe
Trp
Asp
205
Gly

Ala

Val

Asn
285
Ser
Val
Asp
Lys
Ser
365
Ala
Ala
Trp
Ile
Asn
445

Thr

Gly

Gln
Glu
190
Val
Glu
Val
Arg
Asn
270
His
Asn
Val
Ser
Pro
350
Val
Met
Tyr
Thr
Met
430
Lys

Val

Ser

Asn
175
Val

Asp

Trp

Asn
255
Asp
Ser
Ser
Gln
Gln
335
Leu
Phe
Lys
Gly
Arg
415
Ser
Ala

Thr

Val

Arg

Asp

Met

Tyr

His

240

Ala

Leu

Val

Gly

320

Pro

Ala

Tyr

Ala

Thr

400

Glu

Asp

Gly

Ile

Ser
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465

Ile Trp Val Lys Arg

<210>5
<{211>1548

<212>DNA

485

470

475

213> BEIHG T AT B (Bacillus stearothermophilus)

<220>

<221>CDS
<222>(1).. (1548)

<223>BSG

<400>5
gce gea ccg
Ala Ala Pro

1
ccg

Pro

tta

Leu

gga
Gly

cte
Leu

65
aaa

Lys

caa
Gln

acg
Thr

gat
Asp

tce

Ser

aca
Thr

50
g8cC
Gly

gct
Ala

gtg
Val

gaa
Glu

gat
Asp

agc
Ser

35
age

Ser

gaa
Glu

caa
Gln

tac

Tyr

tgg
Trp
115

ttt
Phe

g8¢C

20
ctt

Leu

cge

Arg

tte
Phe

tat
Tyr

gcce
Ala
100
gtg
Val

aac

Asn

acg
Thr

g8C
Gly

age

Ser

aat

Asn

ctt
Leu

85
gat
Asp

gac

Asp

g8C
Gly

tta

Leu

atc
Ile

gac

Asp

caa
Gln

70
caa
Gln

gtc
Val

gce

Ala

acce
Thr

tegg

acc
Thr

gta
Val

bb
aaa

Lys

gce

Ala

gtg
Val

gtc
Val

atg
Met

acc
Thr

gct
Ala
40

888
Gly

888
Gly

att
Ile

ttc
Phe

gaa
Glu
120

atg
Met

aaa

25
ctt

Leu

tac

Tyr

acc
Thr

caa
Gln

gac
Asp
105
gtc
Val

39

cag
Gln

10
gtg
Val

tgg
Trp

gg8a
Gly

gtc
Val

gce
Ala

90
cat
His

aat

Asn

tat
Tyr

gce

Ala

ctg
Leu

gta
Val

cge
Arg

75
gce

Ala

aaa

Lys

ccg

Pro

ttt
Phe

aat

Asn

ccg

Pro

tac
Tyr

60
aca
Thr

cac
His

g8C
Gly

tce

Ser

gaa
Glu

gaa
Glu

cee
Pro

45
gac

Asp

aaa

Lys

gece

Ala

g8C
Gly

gac
Asp
125

tgg
Trp

gce
Ala

30
gct
Ala

ttg

Leu

tac

Tyr

gct
Ala

gct
Ala
110
cgce

Arg

tac
Tyr

15
aac

Asn

tac

Tyr

tat
Tyr

gg8a
Gly

gga
Gly

95
gac

Asp

aac

Asn

480

ttg

Leu

aac

Asn

aaa

Lys

gac

Asp

aca
Thr

80
atg
Met

g8C
Gly

caa
Gln

48

96

144

192

240

288

336

384
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gaa atc tcg ggc acc tat caa atc caa gca tgg acg aaa ttt gat ttt 432
Glu Ile Ser Gly Thr Tyr Gln Ile Gln Ala Trp Thr Lys Phe Asp Phe

130 135 140
ccc ggg cgg gge aac acc tac tcc age ttt aag tgg cge tgg tac cat 480
Pro Gly Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arg Trp Tyr His
145 150 155 160
ttt gac gge gtt gat tgg gac gaa age cga aaa ttg age cge att tac 528
Phe Asp Gly Val Asp Trp Asp Glu Ser Arg Lys Leu Ser Arg Ile Tyr
165 170 175
aaa ttc cgc ggc atc gge aaa geg tgg gat tgg gaa gta gac acg gaa 576
Lys Phe Arg Gly Ile Gly Lys Ala Trp Asp Trp Glu Val Asp Thr Glu
180 185 190
aac gga aac tat gac tac tta atg tat gcc gac ctt gat atg gat cat 624
Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp His
195 200 205
ccc gaa gtc gtg acc gag ctg aaa aac tgg ggg aaa tgg tat gtc aac 0672
Pro Glu Val Val Thr Glu Leu Lys Asn Trp Gly Lys Trp Tyr Val Asn
210 215 220
aca acg aac att gat ggg ttc cgg ctt gat gcec gtc aag cat att aag 720
Thr Thr Asn Ile Asp Gly Phe Arg Leu Asp Ala Val Lys His Ile Lys
225 230 235 240
ttc agt ttt ttt cct gat tgg ttg tcg tat gtg cgt tet cag act ggc 768
Phe Ser Phe Phe Pro Asp Trp Leu Ser Tyr Val Arg Ser Gln Thr Gly
245 250 255
aag ccg cta ttt acc gtc ggg gaa tat tgg age tat gac atc aac aag 816
Lys Pro Leu Phe Thr Val Gly Glu Tyr Trp Ser Tyr Asp Ile Asn Lys
260 265 270
ttg cac aat tac att acg aaa aca gac gga acg atg tct ttg ttt gat 864
Leu His Asn Tyr Ile Thr Lys Thr Asp Gly Thr Met Ser Leu Phe Asp
275 280 285
gce ccg tta cac aac aaa ttt tat acc gect tcc aaa tca ggg ggc gca 912
Ala Pro Leu His Asn Lys Phe Tyr Thr Ala Ser Lys Ser Gly Gly Ala
290 295 300
ttt gat atg cgc acg tta atg acc aat act ctc atg aaa gat caa ccg 960
Phe Asp Met Arg Thr Leu Met Thr Asn Thr Leu Met Lys Asp Gln Pro
305 310 315 320
aca ttg gcc gtc acc ttc gtt gat aat cat gac acc gaa ccc gge caa 1008
Thr Leu Ala Val Thr Phe Val Asp Asn His Asp Thr Glu Pro Gly Gln
325 330 335

40
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gcg ctg cag

Ala

ttt
Phe

tat
Tyr

gat
Asp
385
gat
Asp

act
Thr

gga
Gly

tte
phe

gat
Asp
465
gtt
Val

cga

Arg

gca

Ala

Leu

att
Ile

tat
Tyr
370
ccg

Pro

tat
Tyr

gaa
Glu

gg8a
Gly

tat
Tyr
450
gga
Gly

cct

Pro

ccg

Pro

tgg
Trp

<210>6

<211>515

Gln

cta
Leu
3b5
g8C
Gly

ctc

Leu

ctt

Leu

aaa

Lys

agce
Ser
435
gac

Asp

tgg
Trp

aga

Arg

tgg
Trp

cct
Pro
515

tca
Ser
340
act
Thr

att
Tle

cte

Leu

gat
Asp

cca
Pro
420

aaa

ctt

Leu

888
Gly

aaa

Lys

act
Thr
500

tga

tgg
Trp

Cg8
Arg

cca

Pro

atc
Tle

cac
His
405
gga
Gly

tgg
Trp

acc
Thr

gaa
Glu

acg
Thr
485
ggt
Gly

gtc
Val

cag
Gln

caa
Gln

gCg
Ala
390
tce

Ser

tece

Ser

atg
Met

g8cC
Gly

tte
Phe
470
acc
Thr

gaa
Glu

gac

Asp

gaa
Glu

tat
Tyr
375

cge

gac

Asp

g8a
Gly

tac

Tyr

aac
Asn
455
aaa

Lys

gtt
Val

ttc
Phe

cca

Pro

gga
Gly
360
aac

Asn

ageg

atc
Ile

ctg

Leu

gtt
Val
440

Ccgg

gtc
Val

tet

Ser

gtc
Val

tgg
Trp
345
tac

Tyr

att
Ile

atc
Ile

gce
Ala
425
g8¢C
Gly

agt
Ser

aat

Asn

acc
Thr

cgt

Arg
505

41

ttc
Phe

ccg

Pro

cct

Pro

tat
Tyr

g88
Gly
410
geca

Ala

aaa

gac

Asp

g8cC
Gly

atc
Ile
490
tgg
Trp

aaa

Lys

tgc
Cys

tcg

Ser

gct
Ala
395
tgg
Trp

ctg

Leu

caa
Gln

acc
Thr

ggt
Gly
475
gct
Ala

acce
Thr

ccg

Pro

gtc
Val

ctg
Leu
380
tac

Tyr

aca
Thr

atc
Ile

cac
His

gtc
Val
460
tcg

Ser

Cgg
Arg

gaa
Glu

ttg

Leu

ttt
Phe
365

aaa

g8a
Gly

ageg
Arg

acc
Thr

gct
Ala
445
acc
Thr

gtt
Val

ccg

Pro

cca

Pro

gct
Ala
350
tat
Tyr

age

Ser

acg
Thr

gaa
Glu

gat
Asp
430
gg8a

atc
Ile

tcg

Ser

atc
Ile

Cgg
Arg
510

tac

Tyr

ggt
Gly

aaa

caa
Gln

888
Gly
415

288
Gly

aaa

aac

Asn

gtt
Val

aca
Thr
495
ttg

Leu

gce

Ala

gac

Asp

atce
Ile

cat
His
400
g8cC
Gly

ccg

Pro

Val

agt
Ser

tgg
Trp
480
acc
Thr

gtg
Val

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1548
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{212>PRT
213> e T 21T (Bacillus

<400>6
Ala Ala Pro Phe Asn Gly Thr Met
1 5
Pro Asp Asp Gly Thr Leu Trp Thr
20
Leu Ser Ser Leu Gly Ile Thr Ala
35 40
Gly Thr Ser Arg Ser Asp Val Gly
50 55
Leu Gly Glu Phe Asn Gln Lys Gly
65 70
Lys Ala Gln Tyr Leu Gln Ala Ile
85
Gln Val Tyr Ala Asp Val Val Phe
100
Thr Glu Trp Val Asp Ala Val Glu
115 120
Glu Ile Ser Gly Thr Tyr Gln Ile
130 135
Pro Gly Arg Gly Asn Thr Tyr Ser
145 150
Phe Asp Gly Val Asp Trp Asp Glu
165
Lys Phe Arg Gly Ile Gly Lys Ala
180
Asn Gly Asn Tyr Asp Tyr Leu Met
195 200
Pro Glu Val Val Thr Glu Leu Lys
210 215
Thr Thr Asn Ile Asp Gly Phe Arg
225 230
Phe Ser Phe Phe Pro Asp Trp Leu
245
Lys Pro Leu Phe Thr Val Gly Glu
260
Leu His Asn Tyr Ile Thr Lys Thr

stearothermophilus)

Met

Lys

25

Leu

Tyr

Thr

Gln

Asp

105

Val

Gln

Ser

Ser

Trp

185

Tyr

Asn

Leu

Ser

Tyr

265
Asp

42

Gln
10
Val
Trp
Gly
Val
Ala
90
His
Asn
Ala
Phe
Arg
170
Asp
Ala
Trp
Asp
Tyr
250

Trp

Gly

Tyr

Ala

Leu

Val

Arg

75
Ala

Pro
Trp
Lys
155
Lys
Trp
Asp
Gly
Ala
235
Val

Ser

Thr

Phe
Asn
Pro
Tyr

60
Thr
His
Gly
Ser
Thr
140
Trp
Leu
Glu
Leu
Lys
220
Val
Arg

Tyr

Met

Glu
Glu
Pro

45
Asp

Ala

Gly

Asp

125

Arg

Ser

Val

Asp

205

Trp

Lys

Ser

Asp

Ser

Trp

Ala

30

Ala

Leu

Tyr

Ala

Ala

110

Arg

Phe

Trp

Arg

Asp

190

Met

Tyr

His

Gln

Ile

270

Leu

Tyr
15
Asn
Tyr
Tyr
Gly
Gly
95
Asp
Asn
Asp
Tyr
Ile
175
Thr
Asp
Val
Ile
Thr
255

Asn

Phe

Leu

Asn

Asp
Thr

80
Met
Gly
Gln
Phe
His
160
Tyr
Glu
His
Asn
Lys
240
Gly

Lys

Asp
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Ala
Phe
305
Thr
Ala
Phe
Tyr
Asp
385
Asp
Thr
Gly
Phe
Asp
465
Val

Arg

Ala

Pro
290
Asp
Leu
Leu
Ile
Tyr
370
Pro
Tyr
Glu
Gly
Tyr
450
Gly
Pro

Pro

Trp

<2107
<211>1920
<212>DNA
<213> A< AT B (Bacillus licheniformis)

<220>

<221>CDS

275

Leu

Met

Ala

Gln

Leu

355

Leu

Leu

Ser

435

Trp

Arg

Trp

Pro
515

His

Arg

Val

Ser

340

Thr

Ile

Leu

Asp

Pro

420

Leu

Gly

Lys

Thr
500

Asn
Thr
Thr
325
Trp
Arg
Pro
Ile
His
405
Gly
Trp
Thr
Glu
Thr

485
Gly

Lys
Leu
310
Phe
Val
Gln
Gln
Ala
390
Ser
Ser
Met
Gly
Phe
470

Thr

Glu

Phe

295

Met

Val

Asp

Glu

Tyr

375

Asp

Gly

Tyr

Asn

455

Lys

Val

Phe

280
Tyr

Thr

Asp

Pro

Gly

360

Asn

Ile
Leu
Val
440
Arg
Val

Ser

Val

Thr Ala Ser

Asn

Asn

Trp

345

Tyr

Ile

Asp

Ile

Ala

425

Gly

Ser

Asn

Thr

Arg
505

43

Thr
His
330
Phe
Pro
Pro
Tyr
Gly

410
Ala

Asp

Gly

Ile
490
Trp

Leu
315
Asp

Ser
Ala
395
Trp
Leu
Gln
Thr
Gly
475

Ala

Thr

Lys

300

Met

Thr

Pro

Val

Leu

380

Thr

Ile

His

Val

460

Ser

Arg

Glu

285

Ser

Lys

Glu

Leu

Phe

365

Gly

Arg

Thr

Ala

445

Thr

Val

Pro

Pro

Gly

Asp

Pro

Ala

350

Tyr

Ser

Thr

Glu

Asp

430

Ile

Ser

Ile

Arg
510

Gly

Gln

Gly
335

Gln

Gly
415
Gly

Asn

Val

Thr
495

Leu

Ala
Pro
320
Gln
Ala
Asp
Ile
His
400
Gly
Pro
Val
Ser
Trp
480

Thr

Val
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<222>(421).. (1872)

<223>Termamyl

<400>7

cggaagattg gaagtacaaa aataagcaaa agattgtcaa tcatgtcatg agccatgegg 60
gagacggaaa aatcgtctta atgcacgata tttatgcaac gttcgecagat getgetgaag 120
agattattaa aaagctgaaa gcaaaaggct atcaattggt aactgtatct cagecttgaag 180
aagtgaagaa gcagagagge tattgaataa atgagtagaa gcgccatatc ggegetttte 240
ttttggaaga aaatataggg aaaatggtac ttgttaaaaa ttcggaatat ttatacaaca 300
tcatatgttt cacattgaaa ggggaggaga atcatgaaac aacaaaaacg gctttacgee 360
cgattgetga cgetgttatt tgegetcate ttettgetge ctcattctge agecageggeg 420
gca aat ctt aat ggg acg ctg atg cag tat ttt gaa tgg tac atg ccc 468
Ala Asn Leu Asn Gly Thr Leu Met Gln Tyr Phe Glu Trp Tyr Met Pro

1 5 10 15
aat gac ggc caa cat tgg agg cgt ttg caa aac gac tcg gca tat ttg 516
Asn Asp Gly Gln His Trp Arg Arg Leu Gln Asn Asp Ser Ala Tyr Leu
20 25 30
gct gaa cac ggt att act gcc gtc tgg att ccc ccg geca tat aag gga 564
Ala Glu His Gly Ile Thr Ala Val Trp Ile Pro Pro Ala Tyr Lys Gly
35 40 45
acg agc caa gcg gat gtg gge tac ggt get tac gac ctt tat gat tta 612
Thr Ser Gln Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu
50 55 60

ggg gag ttt cat caa aaa ggg acg gtt cgg aca aag tac ggc aca aaa 660
Gly Glu Phe His Gln Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys

65 70 () 80

gga gag ctg caa tct geg atc aaa agt ctt cat tce cge gac att aac 708
Gly Glu Leu Gln Ser Ala Ile Lys Ser Leu His Ser Arg Asp Ile Asn

85 90 95
gtt tac ggg gat gtg gtc atc aac cac aaa ggc ggc gect gat geg acc 756
Val Tyr Gly Asp Val Val Ile Asn His Lys Gly Gly Ala Asp Ala Thr
100 105 110
gaa gat gta acc gcg gtt gaa gtc gat ccc get gac cge aac cge gta 804
Glu Asp Val Thr Ala Val Glu Val Asp Pro Ala Asp Arg Asn Arg Val
115 120 125
att tca gga gaa cac cta att aaa gcc tgg aca cat ttt cat ttt ccg 852
Ile Ser Gly Glu His Leu Ile Lys Ala Trp Thr His Phe His Phe Pro
130 135 140
ggg cge gge age aca tac age gat ttt aaa tgg cat tgg tac cat ttt 900
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Gly Arg Gly Ser Thr Tyr Ser Asp Phe Lys Trp His Trp Tyr His Phe
145 150 155 160
gac gga acc gat tgg gac gag tcc cga aag ctg aac cgc atc tat aag 948
Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg lle Tyr Lys
165 170 175
ttt caa gga aag gct tgg gat tgg gaa gtt tcc aat gaa aac gge aac 996
Phe Gln Gly Lys Ala Trp Asp Trp Glu Val Ser Asn Glu Asn Gly Asn
180 185 190
tat gat tat ttg atg tat gcc gac atc gat tat gac cat cct gat gtc 1044
Tyr Asp Tyr Leu Met Tyr Ala Asp lle Asp Tyr Asp His Pro Asp Val
195 200 205
gca gca gaa att aag aga tgg gge act tgg tat gee aat gaa ctg caa 1092
Ala Ala Glu Ile Lys Arg Trp Gly Thr Trp Tyr Ala Asn Glu Leu Gln
210 215 220
ttg gac ggt ttc cgt ctt gat gct gtc aaa cac att aaa ttt tct ttt 1140
Leu Asp Gly Phe Arg Leu Asp Ala Val Lys His Ile Lys Phe Ser Phe
225 230 235 240
ttg cgg gat tgg gtt aat cat gtc agg gaa aaa acg ggg aag gaa atg 1188
Leu Arg Asp Trp Val Asn His Val Arg Glu Lys Thr Gly Lys Glu Met
245 250 2565
ttt acg gta gct gaa tat tgg cag aat gac ttg gge geg ctg gaa aac 1236
Phe Thr Val Ala Glu Tyr Trp Gln Asn Asp Leu Gly Ala Leu Glu Asn
260 265 270
tat ttg aac aaa aca aat ttt aat cat tca gtg ttt gac gtg ccg ctt 1284
Tyr Leu Asn Lys Thr Asn Phe Asn His Ser Val Phe Asp Val Pro Leu
275 280 285
cat tat cag ttc cat gct gca tcg aca cag gga gge gge tat gat atg 1332
His Tyr Gln Phe His Ala Ala Ser Thr Gln Gly Gly Gly Tyr Asp Met
290 295 300
agg aaa ttg ctg aac ggt acg gtc gtt tcc aag cat ccg ttg aaa tcg 1380
Arg Lys Leu Leu Asn Gly Thr Val Val Ser Lys His Pro Leu Lys Ser
305 310 315 320
gtt aca ttt gtc gat aac cat gat aca cag ccg ggg caa tcg ctt gag 1428
Val Thr Phe Val Asp Asn His Asp Thr Gln Pro Gly Gln Ser Leu Glu
325 330 335
tcg act gtc caa aca tgg ttt aag ccg ctt get tac get ttt att ctc 1476
Ser Thr Val Gln Thr Trp Phe Lys Pro Leu Ala Tyr Ala Phe Ile Leu
340 345 350
aca agg gaa tct gga tac cct cag gtt ttc tac ggg gat atg tac ggg 1524
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Thr Arg Glu Ser Gly Tyr Pro Gln Val Phe Tyr Gly Asp Met Tyr Gly
3b5 360 365
acg aaa gga gac tcc cag cge gaa att cct gee ttg aaa cac aaa att 1572
Thr Lys Gly Asp Ser Gln Arg Glu Ile Pro Ala Leu Lys His Lys Ile
370 375 380
gaa ccg atc tta aaa gcg aga aaa cag tat gcg tac gga gca cag cat 1620
Glu Pro Ile Leu Lys Ala Arg Lys Gln Tyr Ala Tyr Gly Ala Gln His
385 390 395 400
gat tat ttc gac cac cat gac att gtc ggc tgg aca agg gaa ggc gac 1668
Asp Tyr Phe Asp His His Asp Ile Val Gly Trp Thr Arg Glu Gly Asp
405 410 415
agce tcg gtt gca aat tca ggt ttg gecg gea tta ata aca gac gga ccc 1716
Ser Ser Val Ala Asn Ser Gly Leu Ala Ala Leu Ile Thr Asp Gly Pro
420 425 430
ggt ggg gca aag cga atg tat gtc ggc cgg caa aac gecc ggt gag aca 1764
Gly Gly Ala Lys Arg Met Tyr Val Gly Arg Gln Asn Ala Gly Glu Thr
435 440 445
tgg cat gac att acc gga aac cgt tcg gag ccg gtt gtc atc aat tcg 1812
Trp His Asp Ile Thr Gly Asn Arg Ser Glu Pro Val Val Ile Asn Ser
450 455 460
gaa ggc tgg gga gag ttt cac gta aac gge ggg tcg gtt tca att tat 1860
Glu Gly Trp Gly Glu Phe His Val Asn Gly Gly Ser Val Ser Ile Tyr
465 470 475 480
gtt caa aga tag aagagcagag aggacggatt tcctgaagga aatccgtttt 1912
Val Gln Arg
tttatttt 1920

<210>8

<211>483

C212>PRT

<213> A< AT B (Bacillus licheniformis)

<400>8
Ala Asn Leu Asn Gly Thr Leu Met Gln Tyr Phe Glu Trp Tyr Met Pro
1 5 10 15
Asn Asp Gly Gln His Trp Arg Arg Leu Gln Asn Asp Ser Ala Tyr Leu
20 25 30
Ala Glu His Gly Ile Thr Ala Val Trp Ile Pro Pro Ala Tyr Lys Gly
35 40 45
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Thr Ser Gln

Gly

65
Gly
Val
Glu
Ile
Gly
145
Asp
Phe
Tyr
Ala
Leu
225
Leu
Phe
Tyr
His
Arg
305
Val

Ser

Thr

50
Glu

Glu

Tyr

Asp

Ser

130

Arg

Gly

Gln

Asp

Ala

210

Asp

Arg

Thr

Leu

Tyr

290

Lys

Thr

Thr

Arg

Phe

Leu

Gly

Val

115

Gly

Gly

Thr

Gly

Tyr

195

Glu

Gly

Asp

Val

Asn

275

Gln

Leu

Phe

Val

Glu

Ala

His

Gln

Asp

100

Thr

Glu

Ser

Asp

180

Leu

Ile

Phe

Trp

Ala

260

Lys

Phe

Leu

Val

Gln

340

Ser

Asp
Gln
Ser

85
Val
Ala
His
Thr
Trp
165
Ala
Met
Lys
Arg
Val
245
Glu
Thr
His
Asn

Asp

325

Thr

Gly

Val
Lys

70
Ala
Val
Val
Leu
Tyr
150
Asp
Trp
Tyr
Arg
Leu
230
Asn
Tyr
Asn
Ala
Gly
310
Asn

Trp

Tyr

Gly

55
Gly
Ile
Tle
Glu
Ile
135
Ser
Glu
Asp
Ala
Trp
215
Asp
His
Trp
Phe
Ala
295
Thr
His
Phe

Pro

Tyr Gly Ala Tyr

Thr

Lys

Asn

Val

120

Lys

Asp

Ser

Trp

Asp

200

Gly

Ala

Val

Gln

Asn

280

Ser

Val

Asp

Lys

Gln

Val Arg

Ser Leu
90

His Lys

105

Asp Pro

Ala Trp

Phe Lys

Arg Lys

Glu Val
185
Ile Asp

Thr Trp

Val Lys

Arg Glu

250
Asn Asp
265

His Ser

Thr Gln

Val Ser

Thr Gln
330

Pro Leu

345

Val Phe

47

Thr

75
His
Gly
Ala
Thr
Trp
155
Leu
Ser
Tyr
Tyr
His
235
Lys
Leu
Val
Gly
Lys
315
Pro

Ala

Tyr

Asp

60
Lys
Ser
Gly
Asp
His
140
His
Asn
Asn
Asp
Ala
220
Ile
Thr
Gly
Phe
Gly
300
His
Gly

Tyr

Gly

Leu

Tyr

Arg

Ala

Arg

125

Phe

Trp

Arg

Glu

His

205

Asn

Lys

Gly

Ala

Asp

285

Gly

Pro

Gln

Ala

Asp

Tyr
Gly
Asp
Asp
110
Asn
His
Tyr
Ile
Asn
190
Pro
Glu
Phe
Lys
Leu
270
Val
Tyr
Leu
Ser
Phe

350
Met

Asp
Thr
Ile

95
Ala
Arg
Phe
His
Tyr
175
Gly
Asp
Leu
Ser
Glu
255
Glu
Pro
Asp

Lys

Leu

335

Ile

Tyr

Leu

Lys

80

Asn

Thr

Val

Pro

Phe

160

Asn

Val

Gln

Phe

240

Met

Asn

Leu

Met

Ser

320

Glu

Leu

Gly
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355

Thr Lys Gly
370

Glu Pro

385

Asp

Ile

Tyr Phe

Ser Ser Val

Ala
435
Asp

Gly

His
450
Gly

Trp

Glu
465
Val Gln

Trp

Arg

<210>9

<211>2084
<212>DNA

Asp Ser

Leu Lys

Gln Arg

Ala Arg

360
Glu
375

Lys

390

His
405
Ala Asn
420

Asp

Arg
Ile Thr

Gly Glu

His

Ser Gly

Met

Gly Asn

Phe

Asp Ile

Leu

Val
440
Arg

Tyr

455

His Val

470

Ile Pro
Gln
Val
Ala Ala
425
Gly

Ser

Asn

Ala

Ala
395
Trp

Tyr

Gly
410
Leu

Arg Gln

Glu Pro

Gly Gly

475

365

Leu Lys His

380
Tyr

Gly Ala

Thr Arg Glu

Ile Thr Asp
430
Ala
445

Val

Asn

Val
460

Ser

Ile

Val Ser

213> RVERY F AT B (Bacillus amyloliquefaciens)

<220>
<221>CDS
<222>(343).
<223>BAN

<400>9

gceeegeaca
ctgaagaagt
atcagacagg
gggegggtigt
agaggaaaca

acgctgttat

. (1794)

tacgaaaaga
ggatcgattg
gtatttttta
tattatttta
tgattcaaaa

ttgtcagttt

ctggctgaaa
tttgagaaaa
tgctgtccag
ctgatatgta
acgaaagcgg

gccgattaca

acattgagcc
gaagaagacc
actgtccget
aaatataatt
acagtttcgt

aaaacatcag

ctg atg cag tat ttt gaa tgg tat acg ccg aac
Leu Met Gln Tyr Phe Glu Trp Tyr Thr Pro Asn

5

10

15

48

tttgatgact
ataaaaatac
gtgtaaaaat
tgtataagaa
tcagacttgt
cc gta aat

Val Asn

1

gac ggc cag cat tgg

Asp Gly Gln

Lys Ile

Gln His
400
Gly Asp
415
Gly Pro

Glu Thr

Asn Ser

Ile Tyr
480

gatgatttgg 60
cttgtetgte 120
aaggaataaa 180
aatgagaggg 240
gcttatgtge 300
gge acg 354
Gly Thr

402
His Trp
20
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aaa cga ttg cag aat gat gcg gaa cat tta tcg gat atc gga atc act 450
Lys Arg Leu Gln Asn Asp Ala Glu His Leu Ser Asp Ile Gly Ile Thr

25 30 35
gce gt ctgg att cct ccec gea tac aaa gga ttg age caa tcc gat aac 498
Ala Val Trp Ile Pro Pro Ala Tyr Lys Gly Leu Ser Gln Ser Asp Asn
40 45 50
gga tac gga cct tat gat ttg tat gat tta gga gaa ttc cag caa aaa 546
Gly Tyr Gly Pro Tyr Asp Leu Tyr Asp Leu Gly Glu Phe Gln Gln Lys
5 560 65
ggg acg gtc aga acg aaa tac ggc aca aaa tca gag ctt caa gat gcg 594
Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Ser Glu Leu Gln Asp Ala
70 75 80
atc ggc tca ctg cat tcc cgg aac gtc caa gta tac gga gat gtg gtt 642
Ile Gly Ser Leu His Ser Arg Asn Val Gln Val Tyr Gly Asp Val Val
85 90 95 100
ttg aat cat aag gct ggt gect gat geca aca gaa gat gta act gee gtc 690
Leu Asn His Lys Ala Gly Ala Asp Ala Thr Glu Asp Val Thr Ala Val
105 110 115
gaa gtc aat ccg gcc aat aga aat cag gaa act tcg gag gaa tat caa 738
Glu Val Asn Pro Ala Asn Arg Asn Gln Glu Thr Ser Glu Glu Tyr Gln
120 125 130
atc aaa gcg tgg acg gat ttt cgt ttt ccg gge cgt gga aac acg tac 786
Ile Lys Ala Trp Thr Asp Phe Arg Phe Pro Gly Arg Gly Asn Thr Tyr
135 140 145
agt gat ttt aaa tgg cat tgg tat cat ttc gac gga gcg gac tgg gat 834
Ser Asp Phe Lys Trp His Trp Tyr His Phe Asp Gly Ala Asp Trp Asp
150 155 160
gaa tcc cgg aag atc agc cge atc ttt aag ttt cgt ggg gaa gga aaa 882
Glu Ser Arg Lys Ile Ser Arg Ile Phe Lys Phe Arg Gly Glu Gly Lys
165 170 175 180
gcg tgg gat tgg gaa gta tca agt gaa aac gge aac tat gac tat tta 930
Ala Trp Asp Trp Glu Val Ser Ser Glu Asn Gly Asn Tyr Asp Tyr Leu
185 190 195
atg tat gct gat gtt gac tac gac cac cct gat gtc gtg gca gag aca 978
Met Tyr Ala Asp Val Asp Tyr Asp His Pro Asp Val Val Ala Glu Thr
200 205 210
aaa aaa tgg ggt atc tgg tat gcg aat gaa ctg tca tta gac gge ttc 1026
Lys Lys Trp Gly Ile Trp Tyr Ala Asn Glu Leu Ser Leu Asp Gly Phe
215 220 225
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cgt att gat gcc gee aaa cat att aaa ttt tca ttt ctg cgt gat tgg 1074
Arg Ile Asp Ala Ala Lys His Ile Lys Phe Ser Phe Leu Arg Asp Trp

230 235 240
gtt cag gcg gtc aga cag gcg acg gga aaa gaa atg ttt acg gtt geg 1122
Val Gln Ala Val Arg Gln Ala Thr Gly Lys Glu Met Phe Thr Val Ala
245 250 265 260
gag tat tgg cag aat aat gcc ggg aaa ctc gaa aac tac ttg aat aaa 1170
Glu Tyr Trp Gln Asn Asn Ala Gly Lys Leu Glu Asn Tyr Leu Asn Lys
265 270 275
aca agc ttt aat caa tcc gtg ttt gat gtt ccg ctt cat ttc aat tta 1218
Thr Ser Phe Asn Gln Ser Val Phe Asp Val Pro Leu His Phe Asn Leu
280 285 290
cag gcg get tee tca caa gga gge gga tat gat atg agg cgt ttg ctg 1266
Gln Ala Ala Ser Ser Gln Gly Gly Gly Tyr Asp Met Arg Arg Leu Leu
295 300 305
gac ggt acc gtt gtg tcc agg cat ccg gaa aag gecg gtt aca ttt gtt 1314
Asp Gly Thr Val Val Ser Arg His Pro Glu Lys Ala Val Thr Phe Val
310 315 320
gaa aat cat gac aca cag ccg gga cag tca ttg gaa tcg aca gtc caa 1362
Glu Asn His Asp Thr Gln Pro Gly Gln Ser Leu Glu Ser Thr Val Gln
325 330 335 340
act tgg ttt aaa ccg ctt gca tac gce ttt att ttg aca aga gaa tcc 1410
Thr Trp Phe Lys Pro Leu Ala Tyr Ala Phe Ile Leu Thr Arg Glu Ser
345 350 355
ggt tat cct cag gtg ttc tat ggg gat atg tac ggg aca aaa ggg aca 1458
Gly Tyr Pro Gln Val Phe Tyr Gly Asp Met Tyr Gly Thr Lys Gly Thr
360 365 370
tcg cca aag gaa att ccc tca ctg aaa gat aat ata gag ccg att tta 1506
Ser Pro Lys Glu Ile Pro Ser Leu Lys Asp Asn Ile Glu Pro Ile Leu
375 380 385
aaa gcg cgt aag gag tac gca tac ggg ccc cag cac gat tat att gac 1554
Lys Ala Arg Lys Glu Tyr Ala Tyr Gly Pro Gln His Asp Tyr Ile Asp
390 395 400
cac ccg gat gtg atc gga tgg acg agg gaa ggt gac age tcc gee gee 1602
His Pro Asp Val Ile Gly Trp Thr Arg Glu Gly Asp Ser Ser Ala Ala
405 410 415 420
aaa tca ggt ttg gcc get tta atc acg gac gga ccc gge gga tca aag 1650
Lys Ser Gly Leu Ala Ala Leu Ile Thr Asp Gly Pro Gly Gly Ser Lys
425 430 435

50
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cgg atg tat gcc gge ctg aaa aat gece gge gag aca tgg tat gac ata 1698
Arg Met Tyr Ala Gly Leu Lys Asn Ala Gly Glu Thr Trp Tyr Asp lle

440 445 450
acg ggc aac cgt tca gat act gta aaa atc gga tct gac ggc tgg gga 1746
Thr Gly Asn Arg Ser Asp Thr Val Lys Ile Gly Ser Asp Gly Trp Gly
455 460 465
gag ttt cat gta aac gat ggg tcc gtc tcc att tat gtt cag aaa taa 1794
Glu Phe His Val Asn Asp Gly Ser Val Ser Ile Tyr Val Gln Lys
470 475 480

ggtaataaaa aaacacctcc aagctgagtg cgggtatcag cttggaggtg cgtttatttt 1854
ttcagccgta tgacaaggtc ggecatcaggt gtgacaaata cggtatgetg getgtcatag 1914
gtgacaaatc cgggttttge geegtttgge tttttcacat gtcectgatttt tgtataatca 1974
acaggcacgg agccggaatc tttcgecttg gaaaaataag cggecgatcgt agetgettee 2034
aatatggatt gttcatcggg atcgetgett ttaatcacaa cgtgggatce 2084

<210>10
<211>483
<212>PRT

213> fAVER ZE AT (Bacillus amyloliquefaciens)

<400>10

Val Asn
1

Gly Gln

Ile Gly

Gln Ser

50

Phe Gln
65

Leu Gln

Gly Asp

Val Thr

Glu Glu
130

Gly
His
Ile

35
Asp
Gln
Asp
Val
Ala

115
Tyr

Thr Leu

5

Trp Lys
20

Thr Ala

Asn Gly
Lys Gly
Ala Ile

85
Val Leu
100

Val Glu

Gln Ile

Met

Arg

Val

Tyr

Thr

70

Gly

Asn

Val

Lys

Gln Tyr

Leu Gln

Trp Ile

40

Gly Pro
55

Val Arg

Ser Leu
His Lys
Asn Pro

120

Ala Trp
135

Phe
Asn

25
Pro
Tyr
Thr
His
Ala
105

Ala

Thr

ol

Glu

10
Asp
Pro
Asp
Lys
Ser

90
Gly

Asn

Asp

Ala

Ala

Leu

Tyr

75

Arg

Ala

Arg

Phe

Glu

Tyr

Tyr

60

Gly

Asn

Asp

Asn

Arg
140

Thr

His

Lys

45

Asp

Thr

Val

Ala

Gln

125
Phe

Pro
Leu

30
Gly
Leu
Lys
Gln
Thr
110

Glu

Pro

Asn

15
Ser
Leu
Gly
Ser
Val

95
Glu

Thr

Gly

Asp

Asp

Ser

Glu

Glu

80

Tyr

Asp

Ser

Arg
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Gly Asn Thr

145
Ala

Gly

Tyr

Val

Leu

225

Leu

Phe

Tyr

His

Arg

305

Val

Ser

Thr

Thr

Glu

385

Asp

Ser

Gly

Trp

Asp

Glu

Asp

Ala

210

Asp

Arg

Thr

Leu

Phe

290

Arg

Thr

Thr

Arg

Lys

370

Pro

Tyr

Ser

Gly

Tyr

Trp
Gly
Tyr
195
Glu
Gly
Asp
Val
Asn
275
Asn
Leu
Phe
Val
Glu
355
Gly
Ile
Ile
Ala
Ser

435
Asp

Tyr

Asp

Lys

180

Leu

Thr

Phe

Trp

Ala

260

Leu

Leu

Val

Gln

340

Ser

Thr

Leu

Asp

Ala

420

Lys

Ile

Ser
Glu
165
Ala

Met

Arg
Val
245
Glu
Thr
Gln
Asp
Glu
325
Thr
Gly
Ser
Lys
His
405
Lys

Arg

Thr

Asp
150
Ser
Trp
Tyr
Lys
Ile
230
Gln
Tyr
Ser
Ala
Gly
310
Asn
Trp
Tyr
Pro
Ala
390
Pro
Ser

Met

Gly

Phe

Arg

Asp

Ala

Trp

215

Asp

Ala

Trp

Phe

Ala

295

Thr

His

Phe

Pro

Lys

375

Arg

Asp

Gly

Tyr

Asn

Lys
Lys
Trp
Asp
200
Gly
Ala
Val
Gln
Asn
280
Ser
Val
Asp
Lys
Gln
360
Glu
Lys
Val
Leu
Ala

440
Arg

Trp His Trp

Ile
Glu
185
Val
Ile
Ala
Arg
Asn
265
Gln
Ser
Val
Thr
Pro
345
Val
Ile
Glu
Ile
Ala
425

Gly

Ser

52

Ser
170
Val

Asp

Trp

Gln
250
Asn
Ser
Gln
Ser
Gln
330
Leu
Phe
Pro
Tyr
Gly
410
Ala

Leu

Asp

155
Arg

Ser

Tyr

Tyr

His

235

Ala

Ala

Val

Gly

Arg

315

Pro

Ala

Tyr

Ser

Ala

395

Trp

Leu

Lys

Thr

Tyr
Ile
Ser
Asp
Ala
220
Ile
Thr
Gly
Phe
Gly
300
His
Gly
Tyr
Gly
Leu
380
Tyr
Thr
Ile

Asn

Val

His

Phe

Glu

His

205

Asn

Asp
285
Gly
Pro
Gln

Ala

Asp
365
Lys

Gly

Arg

Thr

Ala

445
Lys

Phe
Lys
Asn
190
Pro
Glu
Phe
Lys
Leu
270
Val
Tyr
Glu
Ser
Phe
350
Met
Asp
Pro
Glu
Asp
430

Gly

Ile

Asp
Phe
175
Gly
Asp
Leu
Ser
Glu
255
Glu

Pro

Asp

Leu
335
Ile
Tyr
Asn
Gln
Gly
415
Gly

Glu

Gly

Gly
160
Arg
Asn
Val
Ser
Phe
240
Met
Asn
Leu
Met
Ala
320
Glu
Leu
Gly
Tle
His
400
Asp
Pro

Thr

Ser
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450

455

460

Asp Gly Trp Gly Glu Phe His Val Asn Asp Gly Ser Val Ser Ile Tyr

465

Val Gln

<210>11

<211>145
<212>DNA

Lys

8

470

213> ZFM R B WA (Bacillus sp.)

<220>
<221>CDS

<222>(1).. (1458)

<223>AA5

<400>11

cac cat

His His
1

cta cca

Leu Pro

aac cta

Asn Leu

aag ggt
Lys Gly

50
gat tta
Asp Leu

65

acg cgc
Thr Arg

att caa
Ile Gln

gct acc
Ala Thr

60

aat

Asn

aat

Asn

aaa
Lys

35
gce

Ala

gga
Gly

aat

Asn

gtg
Val

gaa
Glu
115

ggt
Gly

gac
Asp

20
gat
Asp

tet

Ser

gaa
Glu

cag
Gln

tat
Tyr
100
atg
Met

acg
Thr

g8a
Gly

aaa

Lys

caa
Gln

tte
Phe

tta
Leu

85

g8C
Gly

gtt
Val

aac

Asn

aac

Asn

888
Gly

aat

Asn

aat
Asn

70
caa
Gln

gat
Asp

ageg
Arg

g8C
Gly

cat
His

atc
Ile

gat
Asp

bb
caa
Gln

gct
Ala

gtt
Val

gca

Ala

aca
Thr

tgg
Trp

tca
Ser

40
gtg
Val

aaa

Lys

gca

Ala

gta
Val

gtt
Val
120

atg
Met

aat
Asn

25
gcg
Ala

888
Gly

g8a
Gly

gtt
Val

atg
Met
105
gaa
Glu

53

atg
Met

10
aga

Arg

Val

tat
Tyr

acc
Thr

aac
Asn

90
aat

Asn

gta
Val

475

cag
Gln

tta

Leu

tgg
Trp

ggt
Gly

att
Ile

()
gce

Ala

cat
His

aac

Asn

tac

Tyr

ageg
Arg

att
Ile

gct
Ala

60
cgt
Arg

ttg

Leu

aaa

Lys

ccg

Pro

ttt
Phe

tet

Ser

cct
Pro

45
tat
Tyr

aca
Thr

aaa

Lys

888
Gly

aat
Asn
125

gaa
Glu

gat
Asp

30
cct

Pro

gat
Asp

aaa

Lys

agt

Ser

gga
Gly
110
aat

Asn

tgg

15
gca

Ala

gca
Ala

ctg

Leu

tat
Tyr

aat
Asn

95
gca

Ala

aga

Arg

480

tat
Tyr

agt

Ser

tgg
Trp

tat
Tyr

gga
Gly

80
gga
Gly

gac

Asp

aat

Asn

48

96

144

192

240

288

336

384
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caa gaa gtg tcc ggt gaa tat aca att gag gect 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 lle Asp Met
195 200 205
gat cac cca gag gta gtg aat gag cta aga aat tgg ggt gtt tgg tat 672
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
245 250 255
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 age 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
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gaa gaa gct

Glu

tat
Tyr

gga
Gly

aaa

385
caa
Gln

888
Gly

g88
Gly

caa
Gln

aat
Asn
465
att
Ile

Glu

gct
Ala

gat
Asp
370
att
Ile

aat

Asn

aat

Asn

gca

Ala

gtt
Val
450
gct
Ala

tgg
Trp

<210>12

<211>485

Ala

ttg
Leu
3b5
tat
Tyr

gac

Asp

gac

Asp

aca
Thr

gga
Gly
435
tgg
Trp

gat
Asp

gta
Val

<(212>PRT
213> ZEMMT E JE # A (Bacillus sp.)

<400>12
His His Asn Gly Thr Asn Gly Thr Met Met Gln Tyr Phe Glu Trp Tyr

1

tta
Leu
340
aca
Thr

tat
Tyr

ccg

Pro

tac

Tyr

gca
Ala
420
gga
Gly

acc
Thr

gg8a
Gly

aac

Asn

gag
Glu

tta

Leu

g8C
Gly

att
Tle

tta
Leu
405
cac
His

aat

Asn

gat
Asp

tgg
Trp

aaa

Lys
485

5

tet

Ser

aca
Thr

att
Tle

cta
Leu
390
gac

Asp

CcCC

Pro

aag

Lys

atc
Ile

ggt
Gly
470

taa

ttt
Phe

cgt
Arg

cca
Pro
375
gaa
Glu

cat
His

aac

Asn

tgg
Trp

act
Thr
455
aat

Asn

gtt
Val

gaa
Glu
360
acg
Thr

gCcg
Ala

cat
His

tce

Ser

atg
Met
440
gea
Gly

ttt
Phe

gaa gaa tgg ttc

Glu
345

caa
Gln

cat
His

cgt
Arg

aat

Asn

gat
Gly
425
ttt
Phe

aat

Asn

tet

Ser

55

Glu

g8cC
Gly

ggt
Gly

caa
Gln

atc
Ile
410
tta

Leu

gtt
Val

cgt
Arg

gta
Val

10

Trp

tac

Tyr

gta
Val

aag

395
atc
Ile

gct
Ala

888
Gly

gca
Ala

aat
Asn
475

Phe

cct

Pro

cca
Pro
380
tat
Tyr

ggt
Gly

act
Thr

cgt
Arg

ggt

460

gg8a
Gly

aaa

Lys

tct
Ser
365
gCcg
Ala

geca

Ala

tgg
Trp

atc
Ile

aat
Asn
445
act
Thr

gg8a
Gly

cca
Pro
350
gta
Val

atg
Met

tat

aca
Thr

atg
Met
430

aaa

gtt
Val

tca

Ser

tta

Leu

ttt
Phe

aaa

gg8a
Gly

cgt
Arg
415
tce

Ser

gct
Ala

acg
Thr

gtt
Val

15

gCcg
Ala

tat
Tyr

tcg

Ser

aga
Arg
400
gaa
Glu

gat
Asp

ggt

att

Ile

tect

Ser
480

1056

1104

1152

1200

1248

1296

1344

1392

1440

1458
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Leu
Asn
Lys
Asp

65
Thr
Ile
Ala
Gln
Phe
145
His
Ile
Thr
Asp
Thr
225
Ile
Thr
Gly
Phe
Gly

305
His

Pro
Leu
Gly

50
Leu
Arg
Gln
Thr
Glu
130
Pro
Phe
Tyr
Glu
His
210
Asn
Lys
Gly
Ala
Asp
290

Asn

Pro

Asn
Lys

35
Ala
Gly
Asn
Val
Glu
115
Val
Gly
Asp
Lys
Asn
195
Pro
Thr
Tyr
Lys
Ile
275
Val

Tyr

Met

Asp Gly
20
Asp Lys

Ser Gln

Glu Phe

GIn Leu

85

Tyr Gly
100

Met Val

Ser Gly
Arg Gly
Gly Val
165
Phe Arg
180
Gly Asn
Glu Val
Leu Gly
Ser Phe
245
Asn Met
260
Glu Asn
Pro Leu

Asp Met

His Ala

Asn
Gly
Asn
Asn

70
Gln
Asp
Arg
Glu
Asn
150
Asp
Gly
Tyr
Val
Leu
230
Thr
Phe
Tyr
His
Arg

310
Val

His
Ile
Asp

55
Gln
Ala
Val
Ala
Tyr
135
Thr
Trp
Asp
Asp
Asn
215
Asp
Arg
Ala
Leu
Tyr
295

Gln

Thr

Trp
Ser

40
Val

Ala
Val
Val
120
Thr
His
Asp
Gly
Tyr
200
Glu
Gly
Asp
Val
Asn
280
Asn

Ile

Phe

Asn Arg
25
Ala Val

Gly Tyr

Gly Thr

Val Asn

90

Met Asn
105

Glu Val

Ile Glu

Ser Asn

Gln Ser
170

Lys Gly

185

Leu Met

Leu Arg
Phe Arg
Trp Ile

250
Ala Glu

265
Lys Thr

Leu Tyr

Phe Asn

Val Asp

o6

Leu
Trp
Gly
Tle

75
Ala
His
Asn
Ala
Phe
155
Arg
Trp
Tyr
Asn
Ile
235
Asn
Phe
Asn
Asn
Gly

315

Asn

Arg
Ile
Ala

60
Arg
Leu
Lys
Pro
Trp
140
Lys
Lys
Asp
Ala
Trp
220
Asp
His
Trp
Trp
Ala
300

Thr

His

Ser
Pro
45

Tyr

Thr

Gly
Asn
125
Thr
Trp
Leu
Trp
Asp
205
Gly
Ala
Val
Lys
Asn
285
Ser

Val

Asp

Asp Ala
30
Pro Ala

Asp Leu

Lys Tyr

Ser Asn

95

Gly Ala
110

Asn Arg

Lys Phe
Arg Trp
Asn Asn

175
Glu Val

190
Ile Asp

Val Trp
Val Lys
Arg Ser
255
Asn Asp
270
His Ser
Lys Ser

Val Gln

Ser Gln

Ser
Trp
Tyr
Gly

80
Gly
Asp
Asn
Asp
Tyr
160
Arg
Asp
Met
Tyr
His
240
Ala
Leu
Val
Gly
Arg

320

Pro
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Glu

Tyr

Gly

385

Gln

Gly

Gly

Gln

Asn

465
Ile

Glu
Ala
Asp
370
Ile
Asn
Asn
Ala
Val
450

Ala

Trp

<210>13

<211>485

Ala

Leu

355

Tyr

Asp

Asp

Thr

435
Trp

Val

<212>PRT
<213> ZEFAT# @ B A 707 (Bacillus sp.

<400>13

His
1

Leu

Asn

Lys

Asp

65
Thr

His
Pro
Leu
Gly

50

Leu

Arg

Asn

Asn

Lys
35

Leu
340
Thr
Tyr
Pro
Tyr
Ala
420
Gly
Thr

Gly

Asn

Gly

Asp
20

325
Glu

Leu

Gly

Tle

Leu

405

His

Asn

Asp

Trp

485

Ser Phe
Thr Arg
Ile Pro

375
Leu Glu

Asp His

Pro Asn

Ile Thr

455
Gly Asn
470

Val
Glu
360
Thr
Ala
His
Ser
Met
440

Gly

Phe

His
Arg
Asn
Gly
425
Phe

Asn

Ser

Thr Asn Gly Thr Met

5

Gly Asn His Trp

Asn
25

Ser Lys Gly Ile Thr Ala

40

Ala Ser Gln Asn Asp Val

Gly

Ser

Glu

Gln

95

Phe Asn Gln Lys

70

Gly

Gly

Glu Trp
Gly Tyr
Gly Val
Gln Lys
395
Ile Ile
410
Leu Ala
Val Gly

Arg Ala

Val Asn
475

707)

Met Gln
10
Arg Leu

Val Trp

Tyr Gly

Thr Val
75

Leu Gln Ala Ala Val Thr Ser

o7

Phe

Pro

Pro

380

Tyr

Gly

Thr

Arg

460
Gly

Tyr
Asn
Ile
Ala

60

Arg

Leu

Lys
Ser
365
Ala
Ala
Trp
Ile
Asn
445

Thr

Gly

Phe
Ser
Pro

45
Tyr

Thr

Lys

Pro
350
Val

Met

Thr
Met
430
Lys

Val

Ser

Glu
Asp

30
Pro
Asp

Lys

Asn

335

Leu

Phe

Lys

Gly

Arg

415

Ser

Ala

Thr

Val

Trp

15
Ala
Ala
Leu

Tyr

Asn

Ala
Tyr
Ser
Arg
400

Glu

Asp

Ile

Ser
480

Tyr

Ser

Trp

Tyr

Gly

80
Gly
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Ile Gln Val

Ala
Gln
Phe
145
His
Ile
Thr
Asp
Thr
225
Ile
Thr
Gly
Phe
Gly
305
His
Glu
Tyr

Gly

Lys
385

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

370
Ile

Glu
115
Val
Gly
Asp
Lys
Asn
195
Pro
Thr
Tyr
Lys
Ile
275
Val
Tyr
Ser
Ala
Leu
355

Tyr

Asp

Tyr
100
Met
Thr
Arg
Gly
Phe
180
Gly
Glu
Leu
Ser
Asn
260
Glu
Pro
Asp
His
Leu
340
Thr

Tyr

Pro

85
Gly

Val

Gly

Gly

Val

165

Arg

Asn

Val

Gly

Phe

245

Met

Asn

Leu

Met

Ala

325

Glu

Leu

Gly

Ile

Asp

Arg

Glu

Asn

150

Asp

Gly

Tyr

Val

Leu

230

Thr

Phe

Tyr

His

Arg

310

Val

Ser

Thr

Ile

Leu
390

Val

Ala

Tyr

135

Thr

Trp

His

Asp

Asn

215

Asp

Arg

Ala

Leu

Tyr

295

Asn

Thr

Phe

Arg

Pro

375
Glu

Val
Val
120
Thr
His
Asp
Gly
Tyr
200
Glu
Gly
Asp
Val
Gln
280
Asn
Ile
Phe
Val
Glu
360

Thr

Ala

Met
105
Glu
Tle
Ser
Gln
Lys
185
Leu
Leu
Phe
Trp
Ala
265
Lys
Leu
Phe
Val
Glu
345
Gln
His

Arg

58

90

Asn

Val

Glu

Ser

Ser

170

Ala

Met

Arg

Arg

Ile

250

Glu

Thr

Tyr

Asn

Asp

330

Glu

Gly

Gly

Gln

His

Asn

Ala

Phe

155

Arg

Trp

Tyr

Asn

Ile

235

Asn

Phe

Asn

Asn

Gly

315

Asn

Trp

Tyr

Val

Lys
395

Lys

Pro

Trp

140

Lys

Arg

Asp

Ala

Trp

220

Asp

His

Trp

Trp

Ala

300

Thr

His

Phe

Pro

Pro

380
Tyr

Gly
Asn
125
Thr
Trp
Leu
Trp
Asp
205
Gly
Ala
Val
Lys
Asn
285
Ser
Val
Asp
Lys
Ser
365

Ala

Ala

Gly
110
Asn
Arg
Arg
Asn
Glu
190
Ile
Val
Val
Arg
Asn
270
His
Lys
Val
Ser
Pro
350
Val

Met

Tyr

95
Ala

Arg

Phe

Trp

Asn

175

Val

Asp

Trp

Ser
255
Asp
Ser
Ser
Gln
Gln
335
Leu
Phe

Arg

Gly

Asp

Asn

Asp

Tyr

160

Arg

Asp

Met

Tyr

His

240

Ala

Leu

Val

Gly

Arg

320

Pro

Ala

Tyr

Ser

Lys
400
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Gln Asn Asp Tyr

Gly Asn Thr Ala
420

Gly Ala Gly Gly

435
Gln Val Trp Ser
450

Asn Ala Asp Gly

465

Ile Trp Val Asn

<210>14

<211>27
<212>DNA

Q213> N7
<220>

<223> 519 22149
<400>14

Leu
405
His
Ser

Asp

Trp

485

Asp

Pro

Lys

Tle

Gly
470

His His Asn Ile Ile
410
Asn Ser Gly Leu Ala
425
Trp Met Phe Val Gly
440

Thr Gly Asn Arg Thr

455

Asn Phe Ser Val Asn
475

CGATTGCTGA CGCTGTTATT TGCG

<210>15

<211>29
<212>DNA
213> N 74
<220>

<223> 5|4y 24814
<400>15

GATCACCCGC GATACCGTC

<210>16
<211>31
<212>DNA
Q213> NTF4
<220>

<223> 5|4 #24
<400>16

GAATGTATGT CGGCCGGCAA AACGCCGGTG A

59

Gly Trp

Thr Ile

Arg Asn
445

Gly Thr

460

Gly Gly

Thr
Met
430
Lys

Val

Ser

Arg
415
Ser
Ala

Thr

Val

Glu

Asp

Gly

Ile

Ser
480

24

29

31
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<210>17
<211>30

<212>DNA

213> N L%

<220>

<223> 5|4 #27

<400>17

GCCGCCGCTG CTGCAGAATG AGGCAGCAAG 30

<210>18

<211>48

<212>DNA

213> NTJF4

<220>

<223> 514 #312

<400>18

CCCGAAAGCT GAACCGCATC TATAGGTTTC AAGGGAAGAC TTGGGATT 48

<210>19
<211>23

<212>DNA

213> N L%

<220>

<223> 514 #290

<400>19

AGGATGGTCA TAATCAAAGT CGG 23

<210>20

<211>52

<212>DNA

213> NTJF4

<220>

<223> 514 #313

<400>20

CCGACTTTGA TTATGACCAT CCTGTTGTCG TAGCAGAGAT TAAGAGATGG GG 52

<210>21
<211>45
<212>DNA

60
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213> NP4

<220>

<223> 514 #314

<400>21

CGACAATGTC ATGGTGGTCG AAAAAATCAT GCTGTGCTCC GTACG 45

<210>22

<211>23

<212>DNA

213> NTJF4

<220>

<223> 514 #296

<400>22

TTTCGACCAC CATGACATTG TCG 23

<210>23
<211>24

<212>DNA

213> NP4

<220>

<223> 514 #305

<400>23

TATAGATGCG GTTCAGCTTT CGGG 24

€210>24
<211>1650

<212>DNA

<213> ZFAT i @ 1w F (Bacillus sp.)
<220>

<221>CDS

<222> (65).. (1567)

<220>

221> K

<222>(128).. 0

<220>

221> fF'Fhk

<222> (65).. (128)

<400>24

61



CN 101857858 A F 3 % 33/44
cttgaatca ttatttaaagc tggttatgat atatgtaagc gttatcatta aaaggaggta 60
tttg atg aaa aga tgg gta gta gca atg ctg gca gtg tta ttt tta ttt 109

Met Lys Arg Trp Val Val Ala Met Leu Ala Val Leu Phe Leu Phe
=20 -15 -10
cct tcg gta gta gtt gca gat gge ttg aat gga acg atg atg cag tat 157
Pro Ser Val Val Val Ala Asp Gly Leu Asn Gly Thr Met Met Gln Tyr
-5 -1 1 5 10
tat gag tgg cat cta gag aat gat ggg caa cac tgg aat cgg ttg cat 205
Tyr Glu Trp His Leu Glu Asn Asp Gly Gln His Trp Asn Arg Leu His
15 20 25
gat gat gcc gaa get tta agt aat geg ggt att aca get att tgg ata 253
Asp Asp Ala Glu Ala Leu Ser Asn Ala Gly Ile Thr Ala Ile Trp lle
30 35 40
ccc cca gecc tac aaa gga aat agt cag gect gat gtt ggg tat ggt gca 301
Pro Pro Ala Tyr Lys Gly Asn Ser Gln Ala Asp Val Gly Tyr Gly Ala
45 50 55
tac gac ctt tat gat tta ggg gag ttt aat caa aaa ggt acc gtt cga 349
Tyr Asp Leu Tyr Asp Leu Gly Glu Phe Asn Gln Lys Gly Thr Val Arg
60 65 70
acg aaa tac ggg aca aag gct cag ctt gag cga gct ata ggg tcc cta 397
Thr Lys Tyr Gly Thr Lys Ala Gln Leu Glu Arg Ala Ile Gly Ser Leu
75 80 85 90
aag tcg aat gat atc aat gtt tat ggg gat gtc gta atg aat cat aaa 445
Lys Ser Asn Asp Ile Asn Val Tyr Gly Asp Val Val Met Asn His Lys
95 100 105
tta gga gct gat ttc acg gag gca gtg caa gect gtt caa gta aat cct 493
Leu Gly Ala Asp Phe Thr Glu Ala Val Gln Ala Val Gln Val Asn Pro
110 115 120
tcg aac cgt tgg cag gat att tca ggt gtc tac acg att gat gca tgg 541
Ser Asn Arg Trp Gln Asp Ile Ser Gly Val Tyr Thr Ile Asp Ala Trp
125 130 135
acg gga ttt gac ttt cca ggg cge aac aat gee tat tce gat ttt aaa 589
Thr Gly Phe Asp Phe Pro Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys
140 145 150
tgg aga tgg ttc cat ttt aat gge gtt gac tgg gat caa cge tat caa 037
Trp Arg Trp Phe His Phe Asn Gly Val Asp Trp Asp Gln Arg Tyr Gln
155 160 165 170
gaa aac cat ctt ttt cgec ttt gca aat acg aac tgg aac tgg cga gtg 068b
Glu Asn His Leu Phe Arg Phe Ala Asn Thr Asn Trp Asn Trp Arg Val
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175 180 185
gat gaa gag aat ggt aat tat gac tat tta tta gga tcg aac att gac 733
Asp Glu Glu Asn Gly Asn Tyr Asp Tyr Leu Leu Gly Ser Asn Ile Asp
190 195 200
ttt agc cac cca gag gtt caa gag gaa tta aag gat tgg ggg agce tgg 781
Phe Ser His Pro Glu Val Gln Glu Glu Leu Lys Asp Trp Gly Ser Trp
205 210 215
ttt acg gat gag cta gat tta gat ggg tat cga ttg gat gect att aag 829
Phe Thr Asp Glu Leu Asp Leu Asp Gly Tyr Arg Leu Asp Ala Ile Lys
220 225 230
cat att cca ttc tgg tat acg tca gat tgg gtt agg cat cag cga agt 877
His Ile Pro Phe Trp Tyr Thr Ser Asp Trp Val Arg His Gln Arg Ser
235 240 245 250
gaa gca gac caa gat tta ttt gtc gta ggg gag tat tgg aag gat gac 925
Glu Ala Asp Gln Asp Leu Phe Val Val Gly Glu Tyr Trp Lys Asp Asp
255 260 265
gta ggt gct ctc gaa ttt tat tta gat gaa atg aat tgg gag atg tct 973
Val Gly Ala Leu Glu Phe Tyr Leu Asp Glu Met Asn Trp Glu Met Ser
270 275 280
cta ttc gat gtt ccg ctc aat tat aat ttt tac cgg gct tca aag caa 1021
Leu Phe Asp Val Pro Leu Asn Tyr Asn Phe Tyr Arg Ala Ser Lys Gln
285 290 295
gge gga age tat gat atg cgt aat att tta cga gga tct tta gta gaa 1069
Gly Gly Ser Tyr Asp Met Arg Asn Ile Leu Arg Gly Ser Leu Val Glu
300 305 310
gca cat ccg att cat gca gtt acg ttt gtt gat aat cat gat act cag 1117
Ala His Pro Ile His Ala Val Thr Phe Val Asp Asn His Asp Thr Gln
315 320 325 330
cca gga gag tca tta gaa tca tgg gtc get gat tgg ttt aag cca ctt 1165
Pro Gly Glu Ser Leu Glu Ser Trp Val Ala Asp Trp Phe Lys Pro Leu
335 340 345
gct tat geg aca atc ttg acg cgt gaa ggt ggt tat cca aat gta ttt 1213
Ala Tyr Ala Thr Ile Leu Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe
350 355 360
tac ggt gac tac tat ggg att cct aac gat aac att tca gct aag aag 1261
Tyr Gly Asp Tyr Tyr Gly Ile Pro Asn Asp Asn Ile Ser Ala Lys Lys
365 370 375
gat atg att gat gag ttg ctt gat gca cgt caa aat tac gca tat ggc 1309
Asp Met Ile Asp Glu Leu Leu Asp Ala Arg Gln Asn Tyr Ala Tyr Gly
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380 385 390

aca caa cat gac tat ttt gat cat tgg gat atc gtt gga tgg aca aga 1357
Thr Gln His Asp Tyr Phe Asp His Trp Asp Ile Val Gly Trp Thr Arg

395 400 405 410

gaa ggt aca tcc tca cgt cct aat tcg ggt ctt get act att atg tcc 1405
Glu Gly Thr Ser Ser Arg Pro Asn Ser Gly Leu Ala Thr Ile Met Ser

415 420 425
aat ggt cct gga gga tca aaa tgg atg tac gta gga cag caa cat gca 1453
Asn Gly Pro Gly Gly Ser Lys Trp Met Tyr Val Gly Gln Gln His Ala
430 435 440
gga caa acg tgg aca gat tta act gge aat cac gecg geg teg gtt acg 1501
Gly Gln Thr Trp Thr Asp Leu Thr Gly Asn His Ala Ala Ser Val Thr
445 450 455
att aat ggt gat ggc tgg gge gaa ttc ttt aca aat gga gga tct gta 1549
Ile Asn Gly Asp Gly Trp Gly Glu Phe Phe Thr Asn Gly Gly Ser Val
460 465 470

tcc gtg tat gtg aac caa taataaaaag ccttgagaag ggattcctce 1597
Ser Val Tyr Val Asn Gln

475 480

ct aact caag gct ttctt ta tgtcgtttag ctcaacgett ctacgaaget tta 1650

<210>25

<211>501

<212>PRT

<213> ZFfUFT i & B A (Bacillus sp.)

<400>25

Met Lys Arg Trp Val Val Ala Met Leu Ala Val Leu Phe Leu Phe Pro
-20 -15 -10

Ser Val Val Val Ala Asp Gly Leu Asn Gly Thr Met Met Gln Tyr Tyr

-5 -1 1 5 10

Glu Trp His Leu Glu Asn Asp Gly Gln His Trp Asn Arg Leu His Asp

15 20 25
Asp Ala Glu Ala Leu Ser Asn Ala Gly Ile Thr Ala Ile Trp lle Pro
30 35 40

Pro Ala Tyr Lys Gly Asn Ser Gln Ala Asp Val Gly Tyr Gly Ala Tyr
45 50 55

Asp Leu Tyr Asp Leu Gly Glu Phe Asn Gln Lys Gly Thr Val Arg Thr

60 65 70 75

Lys Tyr Gly Thr Lys Ala Gln Leu Glu Arg Ala Ile Gly Ser Leu Lys
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Ser

Gly

Asn

Gly

140

Arg

Asn

Glu

Ser

Thr

220

Ile

Ala

Gly

Phe

Gly

300

His

Gly

Tyr

Gly

Met
380

Asn
Ala
Arg
125
Phe
Trp
His
Glu
His
205
Asp
Pro
Asp
Ala
Asp
285
Ser
Pro
Glu
Ala
Asp

365
Ile

Asp
Asp
110
Trp
Asp
Phe
Leu
Asn
190
Pro
Glu
Phe
Gln
Leu
270
Val
Tyr
Tle
Ser
Thr
350

Tyr

Asp

Ile
95

Phe
Gln
Phe
His
Phe
175
Gly
Glu
Leu
Trp
Asp
255
Glu
Pro
Asp
His
Leu
335
Ile

Tyr

Glu

80

Asn

Thr

Asp

Pro

Phe

160

Arg

Asn

Val

Asp

Tyr

240

Leu

Phe

Leu

Met

Ala

320

Glu

Leu

Gly

Leu

Val

Glu

Ile

Gly

145

Asn

Phe

Tyr

Gln

Leu

225

Thr

Phe

Tyr

Asn

Arg

305

Val

Ser

Thr

Ile

Leu
385

Tyr
Ala
Ser
130
Arg
Gly
Ala
Asp
Glu
210
Asp
Ser
Val
Leu
Tyr
290
Asn
Thr
Trp
Arg
Pro

370
Asp

Gly
Val
115
Gly
Asn
Val
Asn
Tyr
195
Glu
Gly
Asp
Val
Asp
275
Asn
Ile
Phe
Val
Glu
355

Asn

Ala

85

Asp Val Val

100
Gln

Val
Asn
Asp
Thr
180
Leu
Leu
Tyr
Trp
Gly
260
Glu
Phe
Leu
Val
Ala
340
Gly

Asp

Arg

65

Ala
Tyr
Ala
Trp
165

Asn

Leu

Arg
Val
245
Glu
Met
Tyr
Arg
Asp
325
Asp
Gly

Asn

Gln

Val
Thr
Tyr
150
Asp
Trp
Gly
Asp
Leu
230
Arg
Tyr
Asn
Arg
Gly
310
Asn
Trp
Tyr

Ile

Asn
390

Met

Gln

Ile

135

Ser

Gln

Asn

Ser

Trp

215

Asp

His

Trp

Trp

Ala

295

Ser

His

Phe

Pro

Ser

375
Tyr

Asn
Val
120
Asp
Asp
Arg
Trp
Asn
200
Gly
Ala
Gln
Lys
Glu
280
Ser
Leu
Asp
Lys
Asn
360

Ala

Ala

His
105

Asn
Ala
Phe
Tyr
Arg
185
Ile
Ser
Ile
Arg
Asp
265
Met
Lys
Val
Thr
Pro
345
Val

Lys

Tyr

90
Lys

Pro

Trp

Gln
170
Val

Asp

Trp

Ser
250
Asp
Ser
Gln
Glu
Gln
330
Leu
Phe

Lys

Gly

Leu

Ser

Thr

Trp

155

Glu

Asp

Phe

Phe

His

235

Glu

Val

Leu

Gly

Ala

315

Pro

Ala

Tyr

Asp

Thr
395



CN 101857858 A F 3 % 37/44 7
Gln His Asp Tyr Phe Asp His Trp Asp Ile Val Gly Trp Thr Arg Glu
400 405 410
Gly Thr Ser Ser Arg Pro Asn Ser Gly Leu Ala Thr Ile Met Ser Asn
415 420 425
Gly Pro Gly Gly Ser Lys Trp Met Tyr Val Gly Gln Gln His Ala Gly
430 435 440
Gln Thr Trp Thr Asp Leu Thr Gly Asn His Ala Ala Ser Val Thr Ile
445 450 455
Asn Gly Asp Gly Trp Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser
460 465 470 475
Val Tyr Val Asn Gln
480
<210>26
211>1745
<212>DNA
<213> ZFfUFT i & B A (Bacillus sp.)
220>
<221>CDS
<222>(190).. (1692)
220>
221> K
222> (253).. ()
<220>
220 fF5 MK
<222>(190).. (253)
<400>26
aactaagtaa catcgattca ggataaaagt atgcgaaacg atgcgcaaaa ctgecgecaact 60
actagcactc ttcagggact aaaccacctt ttttccaaaa atgacatcat ataaacaaat 120
ttgtctacca atcactattt aaagctgttt atgatatatg taagecgttat cattaaaagg 180
aggtatttg atg aga aga tgg gta gta geca atg ttg geca gtg tta ttt tta 231
Met Arg Arg Trp Val Val Ala Met Leu Ala Val Leu Phe Leu
-20 -15 -10
ttt cct tcg gta gta gtt gca gat gga ttg aac ggt acg atg atg cag 279
Phe Pro Ser Val Val Val Ala Asp Gly Leu Asn Gly Thr Met Met Gln
) -1 1 5
tat tat gag tgg cat ttg gaa aac gac ggg cag cat tgg aat cgg ttg 327

Tyr Tyr Glu Trp His Leu Glu Asn Asp Gly Gln His Trp Asn Arg Leu
10 15 20 25
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cac gat gat gcc geca get ttg agt gat get ggt att aca get att tgg 375
His Asp Asp Ala Ala Ala Leu Ser Asp Ala Gly Ile Thr Ala Ile Trp

30 35 40
att ccg cca gce tac aaa ggt aat agt cag gecg gat gtt ggg tac gtt 423
Ile Pro Pro Ala Tyr Lys Gly Asn Ser Gln Ala Asp Val Gly Tyr Gly
45 50 55
gca tac gat ctt tat gat tta gga gag ttc aat caa aag ggt act gtt 471
Ala Tyr Asp Leu Tyr Asp Leu Gly Glu Phe Asn Gln Lys Gly Thr Val
60 65 70
cga acg aaa tac gga act aag gca cag ctt gaa cga gct att ggg tcc 519
Arg Thr Lys Tyr Gly Thr Lys Ala Gln Leu Glu Arg Ala Ile Gly Ser
75 80 85
ctt aaa tct aat gat atc aat gta tac gga gat gtc gtg atg aat cat 567
Leu Lys Ser Asn Asp lle Asn Val Tyr Gly Asp Val Val Met Asn His
90 95 100 105
aaa atg gga gct gat ttt acg gag gca gtg caa gect gtt caa gta aat 615
Lys Met Gly Ala Asp Phe Thr Glu Ala Val Gln Ala Val Gln Val Asn
110 115 120
cca acg aat cgt tgg cag gat att tca ggt gcc tac acg att gat geg 063
Pro Thr Asn Arg Trp Gln Asp Ile Ser Gly Ala Tyr Thr Ile Asp Ala
125 130 135
tgg acg ggt ttc gac ttt tca ggg cgt aac aac gcc tat tca gat ttt 711
Trp Thr Gly Phe Asp Phe Ser Gly Arg Asn Asn Ala Tyr Ser Asp Phe
140 145 150
aag tgg aga tgg ttc cat ttt aat ggt gtt gac tgg gat eag cgec tat 759
Lys Trp Arg Trp Phe His Phe Asn Gly Val Asp Trp Asp Gln Arg Tyr
155 160 165
caa gaa aat cat att ttc cge ttt gca aat acg aac tgg aac tgg cga 807
Gln Glu Asn His Ile Phe Arg Phe Ala Asn Thr Asn Trp Asn Trp Arg
170 175 180 185
gtg gat gaa gag aac ggt aat tat gat tac ctg tta gga tcg aat atc 855
Val Asp Glu Glu Asn Gly Asn Tyr Asp Tyr Leu Leu Gly Ser Asn Ile
190 195 200
gac ttt agt cat cca gaa gta caa gat gag ttg aag gat tgg ggt age 903
Asp Phe Ser His Pro Glu Val Gln Asp Glu Leu Lys Asp Trp Gly Ser
205 210 215
tgg ttt acc gat gag tta gat ttg gat ggt tat cgt tta gat gect att 951
Trp Phe Thr Asp Glu Leu Asp Leu Asp Gly Tyr Arg Leu Asp Ala Ile
220 225 230

67



CN 101857858 A F 3 % 39/44 T
aaa cat att cca ttc tgg tat aca tct gat tgg gtt cgg cat cag cgc 999
Lys His Ile Pro Phe Trp Tyr Thr Ser Asp Trp Val Arg His Gln Arg

235 240 245
aac gaa gca gat caa gat tta ttt gtc gta ggg gaa tat tgg aag gat 1047
Asn Glu Ala Asp Gln Asp Leu Phe Val Val Gly Glu Tyr Trp Lys Asp
250 255 260 265
gac gta ggt gect ctc gaa ttt tat tta gat gaa atg aat tgg gag atg 1095
Asp Val Gly Ala Leu Glu Phe Tyr Leu Asp Glu Met Asn Trp Glu Met
270 275 280
tct cta ttc gat gtt cca ctt aat tat aat ttt tac cgg get tca caa 1143
Ser Leu Phe Asp Val Pro Leu Asn Tyr Asn Phe Tyr Arg Ala Ser Gln
285 290 295
caa ggt gga agec tat gat atg cgt aat att tta cga gga tct tta gta 1191
Gln Gly Gly Ser Tyr Asp Met Arg Asn Ile Leu Arg Gly Ser Leu Val
300 305 310
gaa gcg cat ccg atg cat gca gtt acg ttt gtt gat aat cat gat act 1239
Glu Ala His Pro Met His Ala Val Thr Phe Val Asp Asn His Asp Thr
315 320 325
cag cca ggg gag tca tta gag tca tgg gtt get gat tgg ttt aag cca 1287
Gln Pro Gly Glu Ser Leu Glu Ser Trp Val Ala Asp Trp Phe Lys Pro
330 335 340 345
ctt gct tat geg aca att ttg acg cgt gaa ggt ggt tat cca aat gta 1335
Leu Ala Tyr Ala Thr Ile Leu Thr Arg Glu Gly Gly Tyr Pro Asn Val
350 365 360
ttt tac ggt gat tac tat ggg att cct aac gat aac att tca gct aaa 1383
Phe Tyr Gly Asp Tyr Tyr Gly Ile Pro Asn Asp Asn Ile Ser Ala Lys
365 370 375
aaa gat atg att gat gag ctg ctt gat gca cgt caa aat tac gca tat 1431
Lys Asp Met Ile Asp Glu Leu Leu Asp Ala Arg Gln Asn Tyr Ala Tyr
380 385 390
ggc acg cag cat gac tat ttt gat cat tgg gat gtt gta gga tgg act 1479
Gly Thr Gln His Asp Tyr Phe Asp His Trp Asp Val Val Gly Trp Thr
395 400 405
aag gaa gga tct tcc tcec aga cct aat tca gge ctt geg act att atg 1527
Arg Glu Gly Ser Ser Ser Arg Pro Asn Ser Gly Leu Ala Thr Ile Met
410 415 420 425
tcg aat gga cct ggt ggt tcc aag tgg atg tat gta gga cgt cag aat 1575
Ser Asn Gly Pro Gly Gly Ser Lys Trp Met Tyr Val Gly Arg Gln Asn
430 435 440
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gca gga caa aca tgg aca gat tta act ggt aat aac gga gcg tcec gtt 1623
Ala Gly Gln Thr Trp Thr Asp Leu Thr Gly Asn Asn Gly Ala Ser Val

445 450 455
aca att aat ggc gat gga tgg gge gaa ttc ttt acg aat gga gga tct 1671
Thr Ile Asn Gly Asp Gly Trp Gly Glu Phe Phe Thr Asn Gly Gly Ser
460 465 470

gta tcc gtg tac gtg aac caa taacaaaaag ccttgagaag ggattcctcce 1722
Val Ser Val Tyr Val Asn Gln

475 480
ctaactcaag gctttcttta tgt 1745

<210>27

<211>501

<212>PRT

<213> ZFfUFT i 8 B A (Bacillus sp.)

<400>27

Met Arg Arg Trp Val Val Ala Met Leu Ala Val Leu Phe Leu Phe Pro
=20 -15 -10

Ser Val Val Val Ala Asp Gly Leu Asn Gly Thr Met Met Gln Tyr Tyr

-5 -1 1 5 10

Glu Trp His Leu Glu Asn Asp Gly Gln His Trp Asn Arg Leu His Asp

15 20 25
Asp Ala Ala Ala Leu Ser Asp Ala Gly Ile Thr Ala Ile Trp Ile Pro
30 35 40

Pro Ala Tyr Lys Gly Asn Ser Gln Ala Asp Val Gly Tyr Gly Ala Tyr
45 50 55

Asp Leu Tyr Asp Leu Gly Glu Phe Asn Gln Lys Gly Thr Val Arg Thr

60 65 70 75

Lys Tyr Gly Thr Lys Ala Gln Leu Glu Arg Ala lle Gly Ser Leu Lys

80 85 90
Ser Asn Asp lle Asn Val Tyr Gly Asp Val Val Met Asn His Lys Met
95 100 105
Gly Ala Asp Phe Thr Glu Ala Val Gln Ala Val Gln Val Asn Pro Thr
110 115 120

Asn Arg Trp Gln Asp Ile Ser Gly Ala Tyr Thr Ile Asp Ala Trp Thr
125 130 135

Gly Phe Asp Phe Ser Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp

140 145 150 155

Arg Trp Phe His Phe Asn Gly Val Asp Trp Asp Gln Arg Tyr Gln Glu
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Asn His Ile

Glu
Ser
Thr
220
Tle
Ala
Gly
Phe
Gly
300
His
Gly
Tyr
Gly
Met
380
Gln
Gly
Gly

Gln

Asn
460

Glu
His
205
Asp
Pro
Asp
Ala
Asp
285
Ser
Pro
Glu
Ala
Asp
365
Ile
His
Ser
Pro
Thr

445
Gly

Asn
190
Pro
Glu
Phe
Gln
Leu
270
Val
Tyr
Met
Ser
Thr
350
Tyr
Asp
Asp
Ser
Gly
430

Trp

Asp

Phe
175
Gly
Glu
Leu
Trp
Asp
255
Glu
Pro
Asp
His
Leu
335
Ile
Tyr
Glu
Tyr
Ser
415
Gly

Thr

Gly

160
Arg

Asn

Val

Asp

Tyr

240

Leu

Phe

Leu

Met

Ala

320

Glu

Leu

Gly

Leu

Phe

400

Arg

Ser

Asp

Trp

Phe

Tyr

Gln

Leu

225

Thr

Phe

Tyr

Asn

Arg

305

Val

Ser

Thr

Tle

Leu

385

Asp

Pro

Lys

Leu

Gly
465

Ala
Asp
Asp
210
Asp
Ser
Val
Leu
Tyr
290
Asn
Thr
Trp
Arg
Pro
370
Asp
His
Asn
Trp
Thr

450
Glu

Asn
Tyr
195
Glu
Gly
Asp
Val
Asp
275
Asn
Ile
Phe
Val
Glu
355
Asn
Ala
Trp
Ser
Met
435

Gly

Phe

Thr
180
Leu
Leu
Tyr
Trp
Gly
260
Glu
Phe
Leu
Val
Ala
340
Gly
Asp
Arg
Asp
Gly
420
Tyr

Asn

Phe

70

165

Asn

Leu

Lys

Arg

Val

245

Glu

Met

Tyr

Arg

Asp

325

Asp

Gly

Asn

Gln

Val

405

Leu

Val

Asn

Thr

Trp

Gly

Asp

Leu

230

Arg

Tyr

Asn

Arg

Gly

310

Asn

Trp

Tyr

Ile

Asn

390

Val

Ala

Gly

Gly

Asn
470

Asn
Ser
Trp
215
Asp
His
Trp
Trp
Ala
295
Ser
His
Phe
Pro
Ser
375
Tyr
Gly
Thr
Arg
Ala

455
Gly

Trp
Asn
200
Gly

Ala

Gln

Glu
280
Ser
Leu
Asp
Lys
Asn
360
Ala
Ala
Trp
Ile
Gln
440

Ser

Gly

Arg
185
Ile
Ser
Ile
Arg
Asp
265
Met
Gln
Val
Thr
Pro
345
Val
Lys
Tyr
Thr
Met
425
Asn

Val

Ser

170
Val

Asp

Trp

Asn
250
Asp
Ser
Gln
Glu
Gln
330
Leu
Phe
Lys
Gly
Arg
410
Ser
Ala

Thr

Val

Asp

Phe

Phe

His

235

Glu

Val

Leu

Gly

Ala

315

Pro

Ala

Tyr

Asp

Thr

395

Glu

Asn

Gly

Ile

Ser
475
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Val Tyr Val Asn Gln
480
<210>28
<211>1920
<212>DNA
<213> A ZEFEAT B (Bacillus licheniformis)
220>
<221>CDS
<222>(421).. (1872)
<400>28
cggaagattg gaagtacaaa aataagcaaa agattgtcaa tcatgtcatg agccatgegg 60
gagacggaaa aatcgtctta atgcacgata tttatgcaac gttcgcagat gectgetgaag 120
agattattaa aaagctgaaa gcaaaaggct atcaattggt aactgtatct cagcttgaag 180
aagtgaagaa gcagagaggc tattgaataa atgagtagaa gcgccatatc ggegetttte 240
ttttggaaga aaatataggg aaaatggtac ttgttaaaaa ttcggaatat ttatacaaca 300
tcatatgttt cacattgaaa ggggaggaga atcatgaaac aacaaaaacg gctttacgece 360
cgattgctga cgetgttatt tgcgetcate ttecttgetge ctcattcectge agcageggeg 420
gca aat ctt aat ggg acg ctg atg cag tat ttt gaa tgg tac atg ccc 468
Ala Asn Leu Asn Gly Thr Leu Met Gln Tyr Phe Glu Trp Tyr Met Pro
1 5 10 15
aat gac ggc caa cat tgg agg cgt ttg caa aac gac tcg gca tat ttg 516
Asn Asp Gly Gln His Trp Arg Arg Leu Gln Asn Asp Ser Ala Tyr Leu
20 25 30
gct gaa cac ggt att act gcc gtc tgg att ccc ccg geca tat aag gga 564
Ala Glu His Gly Ile Thr Ala Val Trp Ile Pro Pro Ala Tyr Lys Gly
3b 40 45
acg agc caa gcg gat gtg gge tac ggt get tac gac ctt tat gat tta 612
Thr Ser Gln Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu
50 5h 60
ggg gag ttt cat caa aaa ggg acg gtt cgg aca aag tac ggc aca aaa 660
Gly Glu Phe His Gln Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys
65 70 () 80
gga gag ctg caa tct gcg atc aaa agt ctt cat tcc cge gac att aac 708
Gly Glu Leu Gln Ser Ala Ile Lys Ser Leu His Ser Arg Asp Ile Asn
85 90 95
gtt tac ggg gat gtg gtc atc aac cac aaa ggc ggc gect gat geg acc 756
Val Tyr Gly Asp Val Val Ile Asn His Lys Gly Gly Ala Asp Ala Thr
100 105 110
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CN 101857858 A 43/44 BT
gaa gat gta acc gcg gtt gaa gtc gat ccc gect gac cge aac cge gta 804
Glu Asp Val Thr Ala Val Glu Val Asp Pro Ala Asp Arg Asn Arg Val

115 120 125
att tca gga gaa cac cta att aaa gcc tgg aca cat ttt cat ttt ccg 852
Ile Ser Gly Glu His Leu Ile Lys Ala Trp Thr His Phe His Phe Pro
130 135 140
ggg cge gge age aca tac age gat ttt aaa tgg cat tgg tac cat ttt 900
Gly Arg Gly Ser Thr Tyr Ser Asp Phe Lys Trp His Trp Tyr His Phe
145 150 155 160
gac gga acc gat tgg gac gag tcc cga aag ctg aac cgc atc tat aag 948
Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg Ile Tyr Lys
165 170 175
ttt caa gga aag gct tgg gat tgg gaa gtt tcec aat gaa aac gge aac 996
Phe Gln Gly Lys Ala Trp Asp Trp Glu Val Ser Asn Glu Asn Gly Asn
180 185 190
tat gat tat ttg atg tat gcc gac atc gat tat gac cat cct gat gtc 1044
Tyr Asp Tyr Leu Met Tyr Ala Asp lle Asp Tyr Asp His Pro Asp Val
195 200 205
gca gca gaa att aag aga tgg gge act tgg tat gee aat gaa ctg caa 1092
Ala Ala Glu Ile Lys Arg Trp Gly Thr Trp Tyr Ala Asn Glu Leu Gln
210 215 220
ttg gac ggt ttc cgt ctt gat gct gtc aaa cac att aaa ttt tct ttt 1140
Leu Asp Gly Phe Arg Leu Asp Ala Val Lys His Ile Lys Phe Ser Phe
225 230 235 240
ttg cgg gat tgg gtt aat cat gtc agg gaa aaa acg ggg aag gaa atg 1188
Leu Arg Asp Trp Val Asn His Val Arg Glu Lys Thr Gly Lys Glu Met
245 250 2565
ttt acg gta gct gaa tat tgg cag aat gac ttg gge geg ctg gaa aac 1236
Phe Thr Val Ala Glu Tyr Trp Gln Asn Asp Leu Gly Ala Leu Glu Asn
260 265 270
tat ttg aac aaa aca aat ttt aat cat tca gtg ttt gac gtg ccg ctt 1284
Tyr Leu Asn Lys Thr Asn Phe Asn His Ser Val Phe Asp Val Pro Leu
275 280 285
cat tat cag ttc cat gct gca tcg aca cag gga gge gge tat gat atg 1332
His Tyr Gln Phe His Ala Ala Ser Thr Gln Gly Gly Gly Tyr Asp Met
290 295 300
agg aaa ttg ctg aac ggt acg gtc gtt tcc aag cat ccg ttg aaa tcg 1380
Arg Lys Leu Leu Asn Gly Thr Val Val Ser Lys His Pro Leu Lys Ser
305 310 315 320
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gtt
Val

tcg
Ser

aca
Thr

acg
Thr

gaa
Glu
385
gat
Asp

agc

Ser

ggt
Gly

tgg
Trp

gaa
Glu
465
gtt
Val

tttatttt

aca
Thr

act
Thr

ageg
Arg

aaa
Lys
370
ccg

Pro

tat
Tyr

tcg

Ser

888
Gly

cat
His
150
g8C
Gly

caa
Gln

ttt
Phe

gtc
Val

gaa
Glu
355
gga
Gly

atc
Ile

ttc
Phe

Val

geca
Ala
435
gac

Asp

tgg
Trp

aga

Arg

gtc
Val

caa
Gln
340
tct

Ser

gac

Asp

tta

Leu

gac

Asp

geca
Ala
420
aag

Lys

att
Tle

g8a
Gly

tag

gat
Asp
325
aca
Thr

g8a
Gly

tece

Ser

aaa

cac
His
405
aat

Asn

cga

Arg

acc
Thr

gag
Glu

aac

Asn

tgg
Trp

tac

Tyr

cag
Gln

gC8
Ala
390
cat
His

tca

Ser

atg
Met

g8a
Gly

ttt
Phe
470

cat
His

ttt
Phe

cct

Pro

cge
Arg
375

aga

gac

Asp

ggt
Gly

tat
Tyr

aac
Asn
455
cac
His

gat
Asp

aag

Lys

cag
Gln
360
gaa
Glu

aaa

att
Ile

ttg

Leu

gtc
Val
440
cgt
Arg

gta
Val

aca
Thr

ccg
Pro
345
gtt
Val

att
Ile

cag
Gln

gtc
Val

gCg
Ala
425
g8C
Gly

tcg

Ser

aac

Asn

cag
Gln
330
ctt

Leu

ttc
Phe

cct

Pro

tat
Tyr

g8¢C
Gly
410
gea

Ala

Cgg
Arg

gag
Glu

g8C
Gly

ccg

Pro

gct
Ala

tac

Tyr

gce

Ala

gCg
Ala
395
tgg
Trp

tta

Leu

caa
Gln

ccg

Pro

888
Gly
475

888
Gly

tac

Tyr

888
Gly

ttg
Leu
380
tac

Tyr

aca
Thr

ata
Ile

aac

Asn

gtt
Val
460
tcg

Ser

caa
Gln

gct
Ala

gat
Asp
365

aaa

g8a
Gly

ageg
Arg

aca
Thr

gce
Ala
445
gtc
Val

gtt
Val

tcg

Ser

ttt
Phe
350
atg
Met

cac
His

gca

Ala

gaa
Glu

gac
Asp
430
ggt
Gly

atc
Ile

tca

Ser

ctt
Leu
335
att
Ile

cag
Gln

g8ec

415

gg8a
Gly

gag
Glu

aat

Asn

att
Ile

aagagcagag aggacggatt tcctgaagga aatccgtttt

73

gag
Gln

ctc

Leu

888
Gly

att
Tle

cat
His
400
gac

Asp

CCC

Pro

aca
Thr

tcg

Ser

tat
Tyr
480

1428

1476

1524

1572

1620

1668

1716

1764

1812

1860

1912

1920
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HHNGTNGTMM
HHNGTNGTMM
.. . VNGTLM
. . ANLNGTLM
.AAPFNGTMM

51

TSQNDVGYGA
TSQNDVGYGA
LSQSDNGYGP
TSQADVGYGA
TSRSDVGYGV

101

GDVVMNHKGG
GDVVMNHKGG
GDVVLNHKAG
GDVVINHKGG
ADVVFDHKGG

151

TYSDFKWRWY
NHSSFKWRWY
TYSDFKWHWY
TYSDFKWHWY
TYSSFKWRWY

QYFEWHLPND
QYFEWYLPND
QYFEWYTPND
QYFEWYMPND
QYFEWYLPDD

YDLYDLGEFN
YDLYDLGEFN
YDLYDLGEFQ
YDLYDLGEFH
YDLYDLGEFN

ADATENVLAV
ADGTEIVNAV
ADATEDVTAV
ADATEDVTAV
ADGTEWVDAV

HFDGVDWDQS
HFDGTDWDQS
HFDGADWDES
HFDGTDWDES
HFDGVDWDES

GNHWNRLRDD
GNHWNRLRDD
GQHWKRLOND
GQHWRRLOND
GTLWTKVANE

QKGTVRTKYG
QKGTVRTKYG
QKGTVRTKYG
QKGTVRTKYG
QKGTVRTKYG

EVNPNNRNQE
EVNRSNRNQE
EVNPANRNQE
EVDPADRNRV
EVNPSDRNQE

ROFQNRIYKF
ROQLONKIYKF
RKI.SRIFKF
RKL ,NRIYKF
RKL, SRIYKF

K1

74

ASNLRNRGIT
AANLKSKGIT
ABHLSDIGIT
SAYLAEHGIT
ANNLSSLGIT

TRSQLESAIH
TRNQLQAAVT
TKSELQDAIG
TKGELQSAIK
TKAQYLQAIQ

ISGDYTIEAW
TSGEYALEAW
TSEEYQIKAW
ISGEHLIKAW
ISGTYQIQAW

RGDGKAWDWE
RGTGKAWDWE
RGEGKAWDWE
. . QGKAWDWE
RGIGKAWDWE

50
AIWIPPAWKG
AVWIPPAWKG
AVWIPPAYKG
AVWIPPAYKG
ALWLPPAYKG

100

ALKNNGVQVY
SLKNNGIQVY
SLHSRNVOVY
SLHSRDINVY
AAHAAGMQVY

150

TKFDFPGRGN
TKFDFPGRGN
TDFRFPGRGN
THFHFPGRGS
TKFDFPGRGN

200

VDSENGNYDY
VDTENGNYDY
VSSENGNYDY
VSNENGNYDY
VDTENGNYDY
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201

LMYADVDMDH
LMYADVDMDH
LMYADVDYDH
LMYADIDYDH
LMYADLDMDH

251

THVRNATGKE
THVRNTTGKP
QAVRQATGKE
NHVREKTGKE
SYVRSQTGKP

301

SNSGGNYDMA
SNSGGYYDMR
SSQGGGYDMR
STQGGGYDMR
SKSGGAFDMR

351

LAYALILTRE
LAYALVLTRE
LAYAFILTRE
LAYAFILTRE
LAYAFILTRQ

401

YGTQHDYFDH
YGTQHDYFDH
YGPQHDYIDH

YGAQHDYFDH
YGTQHDYLDH

PEVVNELRRW
PEVIHELRNW
PDVVAETKKW
PDVAAEIKRW
PEVVTELKNW

MEFAVAEFWKN
MFAVAEFWKN
MFTVAEYWON
MEFTVAEYWON
LFTVGEYWSY

KLLNGTVVQK
NILNGSVVQK
RLLDGTVVSR
KLLNGTVVSK
TLMTNTLMKD

QGYPSVFYGD
QGYPSVFYGD
SGYPQVFYGD
SGYPQVFYGD
EGYPCVFYGD

HNIIGWTREG
HDIIGWTREG
PDVIGWTREG
HDIVGWTREG
SDIIGWTREG

GEWYTNTLNL
GVWYTNTLNL
GIWYANELSL
GTWYANELQL
GKWYVNTTNI

DLGALENYLN
DLGATENYLN
NAGKLENYLN
DLGALENYLN
DINKLHNYIT

HPMHAVTFVD
HPTHAVTFVD
HPEKAVTFVE
HPLKSVTFVD
QPTLAVTFVD

YYGIPTHS..
YYGIPTHG. .
MYGTKGTSPK
MYGTXKGDSQR
YYGIPQYN. .

NTTHPNSGLA
NSSHPNSGLA
DSSAAKSGLA
DSSVANSGLA
GTEKPGSGLA

B 1(as)

DGFRIDAVKH
DGFRIDAVKH
DGFRIDAAKH
DGFRLDAVKH
DGFRLDAVKH

KTNWNHSVFD
KTSWNHSAFD
KTSFNQSVFD
KTNFNHSVFD
KTDGTMSLFD

NHDSQPGESL
NHDSQPGEAL
NHDTQPGQSL
NHDTQPGQSL
NHDTEPGQAL

. VPAMKAKID
. VPAMKSKID
EIPSLKDNIE
EIPALKHKIE
. IPSLKSKID

TIMSDGPGGE
TIMSDGPGGN
ALITDGPGGS
ALITDGPGGA
ALITDGPGGS

250
IKYSFTRDWL
IKYSFTRDWL
IKFSFLRDWV
IKFSFLRDWV
IKFSFFPDWL

300
VPLHYNLYNA
VPLHYNLYNA
VPLHFNLQAA
VPLHYQFHAA
APLHENKFYTA

350
ESFVQEWFKP
ESFVQQWFKP
ESTVQTWFKP
ESTVQTWFKP
QSWVDPWFKP

400
PILEARQNFA
PLLQARQTFA
PILKARKEYA
PILKARKQYA
PLLIARRDYA

450
KWMYVGONKA
KWMYVGKNKA
KRMYAGLKNA
KRMYVGRONA
KWMYVGKQHA

451

GQVWHDITGN
GQVWRDITGN
GETWYDITGN
GETWHDITGN
GKVFYDLTGN

----------
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