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1. —#F 1-S1 A= I-S2 RAAMAEATHE, L AEM 95-103 ey M
12835 (b)) B¥ & 97 L BH —ARBAMFIMY RABRAL, HubAf
RPFIREARBREME TE 97-98 528 —ARBASRABRKERLNE
AR, ERAMBELLAA. T. G. S. D. E. H. I # P, 7
RUARIENEERRSH o THAR K-

G97GASG, G97GAA, GSTGAS,

G97GAS+A98S+599G, G97GGG+A98S+5959G, GI97GAA+A9BS5+559G,
;G97GASG+A9BS+899G+G100A+8101A &, G97GAA+A98S+S99G+SLO1T.

2. RBAWERAILK | HHEHFERE, L OSEFTHLER(D)
A RIEAN M RABR KA.

3. RERANERK 1 A EATEEE, L PATiEed 97 0 98 (22 6 ¢
AR —FE—AXEAMT4LE: 97. 98, 99. 101 F&—Fr
AR A

4. BBERAER 13 PE—RGREEIFES, L PHEHREHR
e, AR EHAHITIR, FAREHHSELE T I-S1 24,

5. REFERANZ R A AR EH A, L PHRFARENEBLY
BSS168. BASBPN. BSSDY # BLSCAR.

6. MFARANZRK 13 T E—ANKEN G, LTREFEHS,
A RFRAEEEHA TR, FAREATHSES T 1-S2 24,

7. RERFNZR 6 ARENEHR, AFFAEEHEHBLA
BLS147. BLS309. BAALKP # BYSYAB.
8. RA R 1 WM EAFEE, Hikh:
G91Gh,
c97GT,

' 397GG,
G97GS,

G97GD,

G97GE,
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A =R B H2/4l

GI97GH,
G97GI,
G97GP

9. RFARE—BANZROIENER, LOLNEHLEAWT
#41: GYTGT+Y167A F= G9TGP+A9ST.

10.—# B T I-S1 BLAMAEAAFHBETAR, EA L TREAKRFS:
1 10 20 . 30
.A-Q-T-V-P-Y-G—I-P-L—I-K-A—D-K-V,—Q-A-Q-G-F-K—G-A~N-V—K-V-A—V

40 S0 60

L-D-T-G-I-Q-A-S-H-P-D-L-N-V-V-G-G-A-S-F-V-A-G-E-A-*-Y-N-T-D
' 70

80 , 90
G-N-G-H-G-T-H-V-A-G-T-V-A-A-L-D-N-T-T-G-V-L~G-V-A-P-5-V-§-L

97a 100

110 120
Y-A-V-K-V-L-N-X-8-8-G-S-G-T-Y-5-G-1-V-5-G-1-E-W-A-T-T-N-G-M-D

130 140 150

 V-I-N-M-§-L-G-G-P-§-G-S-T-A-M-K-Q-A-V-D-N-A-Y-A-R-G-V-V-V-V
160 )

170 180
A-A-A-G-N-S-G-S-5-G-N-T-N-T-I-G-Y-P-A-K-Y-D-§-V-I-A-V-G-A-V

190 200 - 210

D-S-N-S-N-R-A-§-F-S5-5-V-G-A-E-L-E-V-M-A-P-G-A-G-V-Y-5-T-Y-P
. 220

‘ 230 240
T-S-T-Y-A-T-L-N-G-T-S-M-A-S-P-H-V-A-G-A-A-A-L-I-L-S-K-H-P-N

250 - 260 270

L-8-A~S-Q-V-R-N-R-L-§-5-T-A-T-Y-L-G-8-S§-F-Y-Y-G-K-G-L-I-N-V |
275 .

E-A-A-A-Q

REFOLHH AL BARBEALE TEEA ST 80%.85%.
90% X 95%F] —H G REABAF IR BREEZH DS,

11.—FETFI-S2 AN ENEBRTR, EATRAKF:
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1 10 20 30
A-Q-§-V-P-W-G-I-§-R-V-Q-A-P-A-A-H-N-R-G-L-T-G-§-G-V-K-V-A-V-
40 50 60
L-D-T-G-I-*-§-T-H-P-D-L-N-1-R-G-G-A~S-F-V-P-G-E-P-*-8-T-Q-D-
70 80 90
G-N-G-H-G-T-H-V-A-G-T-I-A-A-L-N-N-S§-1-G-V-L-G-V-A-P-S-A-E-L-

97a 100 110 120
Y-A-V-K-V-L-G—X-A-S-G-5-G-8-V-S-5-1-A-Q-G-L~E-W-A-G-N-N-G-M-H-
, 130 .. 140 150
| V-B-N-L-§-L-G-§-P-S-P-S-A-T-L-E-Q-A-V-N-§-A-T-S-R-G-V-1-V-V-
| 160 - 170 . 180
A-A-S8-G-N-S-G-A-*-G-S-I-§-*-*-*-Y-P-A-R-Y-A-N-A-M-A-V-G-A-T-
190 200 210

D-Q-N-N-N-R-A-S-F-S-Q-Y-G~A-G-L-D-1 -V-A-P-G~-V-N-V-Q-S-T-Y-P-

220 230 240
G—S—T-Y—A—S—L—N-_G-T-S-M—A-T-P-H—V—A-G—A—A-A—L-V—K-Q—K-N-P—S-
250 260 270

W-S-N-V-Q-1I ~R-N-H-L-K-N-T-A-T-S5-L-G- 8-T-N-L-~-Y-G-S-G-L-V-N-A-~
275
. E-A-A-T-R

KEF LSRR Ia L RERELX LR FTE LA ST 80%.85%.
90% & 95% ) — M &9 RA B A 5| X B BAE L AT B,

12. RAIZK 10 X 11 HAHFEHEBRER, L F 97alaeh Xk h
T. A. G. S. D. E. H. 1 # P.

13. 420 ZR 1 G EHBBHIARA)ER 10 X 11 R EH
BB AR5 %4 DNA £ 7).

14. —FSAARFIZK 13 699 5 69 DNA A4 5 64 Rk 84k,

15, —##HALTRAZR WHEARBROKREDE T @I,

16. REFERAZR ISHMAEDE L, TA@MY.

17. RERAERK 16 HEMEL, CRERATEE.

18. REFERFAEZRK1THMADRE L, CRREFHITH.
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19. ARERANZRK ISHMAEME L, CALAXNEF.

20. RERANEZR 19 MAEMEL, CERALKAH.

21, RERFEZR 209 MEMBF L, cRABE.

22. £ FRFAER 1 AAEFATEHESEIARAZK 10 X 11 R FAF
BT ARGT &, AT RARAER 1IS- 21 PR B ERAF TR
Kb TR TARGG K T35, T,

23. —FHSARAER | YHEATEBEIRAEZR 10 & 11 6445
FHABETARG AN ESY.

24, REFEBRAEK 23 6448469, X TESA AL L. BE. A
ik, FAEREE. LT EGERITHE,

25. RAERK | HREHFHIMAZR 10X 1 HREHEH
FARRABAZR 23 R EFN LW ERRA/ R RAER LN T 64 A
i’
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A975 98445z RBAEY—AMFSPREABRELY
I-S1 Fo [-S2 ¥ 40 4 34 8 B

AL IR,

A KRR —FH6 1-S1 Fo 1-S2 B A K EAFH B (subtilase ),
HE A 95-103 4t iEAZ 528 (b) K85 97 B £ 0 —A#shey
RABEL. XEEOEIATRAEN. FEPELEANASGHY, 2
THEGRKBROERERR. AAMEFR AN THEBEALGRE
B, 3ALAABAET SN BIMEXAYTREANMEESE., AXPRE
FRMEERAELG B RGEXTABTARGSE T, UAHE

ARNEF

ARFERN LY, BAekER T THEALERT 30 F. ATEX
LRHAGEOIE: ROl K. IHhE. 458 ARELCHE, X
e RsYy., ALEEEEHEB I EE.

MEAMEGA L LA EOREIRREEATLEN LA NEK
Gk A E K, 4 DURAZYM®*(Novo Nordisk A/S). RELASE® (Novo
Nordisk A/S). MAXAPEM® (Gist-Brocades N.V.). PURAFECT"
(Genencor H FrA R F]).

RAFSEAOBmETALAAMR FTCARHE, & EP 130756
(GENENTECH) (A8 5 T £ B %41 ¥ #] 34,606(GENENCOR)); EP
214435(HENKEL) ; WO 87/04461 (AMGEN) ; WO 87/05050
(GENEX); EP 260105(GENENCOR); Thomas, Russell 7= Fersht(1985)
B %X (Nature)318 375-376; Thomas, Russell #= Fersht(1987)% T £ 4
% % % (J.Mol.Biol.)193 803-813; Russell #= Fersht(1987) 8 % 328

496-500(1987); WO 88/08028(Genex); WO 88/08033(AMGEN); WO
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95/27049 (SOLVAY S.A.); WO 95/30011 (PROCTER & GAMBLE 2
3 ); WO 95/30010(PROCTER & GAMBLE 2 3] ); WO
95/29979(PROCTER & GAMBLE 2 d); US 5.543.302(SOLVAY
S.A.); EP 251 446(GENENCOR); WO 89/06279(Novo Nordisk A/S);
WO 91/00345(Novo Nordisk A/S); EP 525 610 A1(SOLVAY)# WO
94/02618(GIST-BROCADES N.V.).

Ko, RECZHATHEARANE BT, # % 2hAEH
REZNORRGE QBTG BT,

Ht, AXPHBMARBARHNEOBRRE QM TRLE Q8
TR, LEAMFhEHN L,

A Pk

AKPAZRT EHGRENESE, EFES —AFHALLETK
ML mKk, MIABARANASH TR Fate k. £H
EAERAMEE G 309 ( BLSAVI = SAVINASE") #5# ¥ & & &
( subtilisin) TR P LT TER, AN TFAFLAVELZE R T
h Bt 6 A, X — B ERAT A6 P DK1332/97 F SR,

B I-S1 (A “RERGE”) R I-2 (SHHEMEEIEGE) B4
ORI AER L TARAEMR 95-103 4R ERALEIR (b) R
6 97 4x (RAE 97455 98 42 fa] ) AA £ —AM#osheg RIEmaR K,
58w f i FRAEGRERL, HEBEFHEA
ERGEBR AL, 97T EEA TR (£ W0 9927082 FHik ) &,
# GI7GASG, GITGAA, G9TGAS, GITGAS + A9I8S + S99G, GI7GGG
+ A98S + S99G, GITGAA + A98S + S99G, GITGASG + AISS + S99G
+ G100A + SI01A A GY97GAA + A98S + S99G + SI01T. iX 3t & 4k R
OEAEALVGERA.

AXPRAGEORETRINARTETS HERA, XBITAF
AREFHEN 975 98 4Lz ey FHALEIR (b)) PHEAZET—AH
S RAEBRBEL (—AHA) KF (X TEREEARPEEHSLT
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i ),

REXEZAREREE OGS 309 F#17, B ThEZAEXS B £
T 55 6 Ak AT 0 B S A SE AT 0 A T AK.

b, TRASHFRFARRKS T, ALAHGFAMNHYE
Wil L2AE2) M CoFERARERGSME EREERED
KegEMALER (b), REEGE 309, AHEFAHEHIIE 97
L o8 iz AR AN EAGRAREL, BE5gEMEiCeEERY
B (kTR G5 300) MR FEREN T &gk,

MEGFINEBRHESRB L THEH 1. la. 2 4o 2a, EF4#3%
K@% BPN (a) (BASBPN) fit ¥ %G8 309 (b) ( BLSAVI) =
B &g 5 bdk, AR KM EREGE BPN' (BASBPN) (a) i3 %G
B Carlsberg (g) XM #5753 bdk, X357 Bod £ A K 80 F A0
R G 20 KR,

AERELTEAEBRMLER (a) £ (g) (AEMATHTIA KNG
REBEL) LEELTREEAHRARAL:

(a) R A AE A 33- 43 Z R R 3K,

(b)R A BRI 95~ 103 2 1] 4 X 3K ;

() RABAEL 125- 132 2 ) ¥ K 3K;

(dRABEAEK 153 - 173 Z R & R K

(e)RILEZK 181 - 195 X M 69 R 3X;

(DR REREI 202- 204 Z MR IK; Fo

()R A B I 218 - 219 Z o) ¢4 K 3%,

B, KXAF—7@FR—H5HH (B LE>10%) 4 1-S1
Fo 1-S2 EAWHAEAA A, HAMK 95103 ftgEHALER (b) B §
9T RA E Y — A R AL, WA S R B KA
BTA 9798 iz W EY —NMRABRAAGIHEAR K, WRTHEHR
FHBAARES A THHEAR K: G97GASG, G97aAA,

G97GAS, GY97GAS+A58S+599G, G97GGG+AS8S+599G, G97GAA+AS8S+899G
G97GASG+A985+S99G+G100A+S101A ﬁp G97GAA+AS8S+5S99G+S101T.

8
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AERH —F @5 A G A K PHFEAF A BT AR5 & DNA A7,

AZRFHZ A AT R LA IMBRELNHEEFEETIRGSHE DNA
B 5 0 Rk Ak

AERGEU A MFRABUTHE S OORARAGHAEADE T o
Bl

AERE T BRARKPGAEEGBEG E,

AEXRGEET B de T HkE*, BEBEWFINATHF
HRAKR LS X e bly; REATHE =5 @69 &L RAEIEA 5
SENRAEYB IR, BABIVNEALTEORINES, o8
JE

AEXPREGALERIAEXAMHENABILTHAH TR AS
.

REAKPTBERAENABLEF S T RMXER T HME, K5
REFFEDEGHTHRRE, UAESAREBAFTEAGY, LEL
SAREAIHERQBRGRENAGH FHAE,

2L

AR —-FFmE R LAZH, £ZLTFH KB,
RARK w4
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= Thr= F&®R
C= Cys= FRAR
= Tyr = BR KR
= Asn= KX Btk
= Gln= & & Bk
= Asp= KLARAR
= Glu= B8 &
= Lys = # &8
= Arg = HRK
= His = AR

R4

A= BRgvh

G= 57%5%%

C = f5vE

T= Mg (X £ DNA )

U= k"% (R RNA ¥)
THRGF L

LERERERFAROCKEGEAEELTANY, RARATHEEUE
TH%:

AAAIH) FHRFAFLANGE SR K8 BPN' ( BASBPN)
BHER LA T LA AR,

%'J)ﬂ&an\ii' R E A =8 &K A =8 BAAAHEAK
BEAZAEL, @ GCG %446 9.1 J GAP F Mo TR H 5
i,

A FERANR SN G AT ERZ A GHF L, 4o

10
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WO091/00345 T A =W HEFI 2, £ SBERLT, £RFRETFE
AA 1 la. 28 2a PoMNEFTHEEGEH BPN' ( BASBPN)
Fo Ak & G 8 309 ( BLSAVD) A # 3% G# Carlsberg ( BLSCAR))
Z W55 ik, 4T BASBPN 2L T S8k i, A£H 1),
T BASBPN, # 3 & G8 309 £ 36. 58. 158. 162. 163 # 164
L BAH 6 Mk, AR la F, MT BASBPN, #¥EE G
B 309 J£ 36. 56. 159. 164. 165 #= 166 L A A R4k k. £H 2
F, 4T BASBPN, # ¥%& @& Carlsberg £ S8 L LA 1 Mk %k,
mAEE 2a ¥, 4T BASBPN, # 3% @B Carlsberg f£ 56 1z LA
1Ak, BBk ER1L la. 2f2a FHES (%) B .
A F AR B FHATH S — B AT A &d 25
AR fE BERORIEAR
AH GI9SE B 23 195 Lt H R B I s R B %k,

s BB ERLR
ER¥EBIBTAZEMAABRELGH AT, AN TAEAH
5, REAFALEABRKRILER:
BRHFTELTRBREEFARANEHELLSELT X).

BRI B ALK
REBRLHEBRE IR RRABRGRABRRC T Lo THM.
5E
LR REBR BB BARTOASEMBARN, WK TFLE,
4o 170,

R BAR ALk (FBRORAE, .., BHORAS )

L RBRABF/RBHBRIABR T O AL ERIEBRMIENAR
AEmnr, WTHefRAEREFTHEST {1

B

o X R AT RABRE A,
8
AEAL B 195 B 5 5B % B W BB A TS Ak

11
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Gly 195 Glu = GI195E
AEAL 8 195 by 44T 2K B % 3k W R OB AR
Gly 195 Xaa & G195X, X%
Gly 195 % G195
B AR AL B 170 W 22 508 3 404 R A BR 2% ek
Xaa 170 Ser &% X170S, X%
170 Ser Z 1708

BHFTELATRESEHAHENAEATALLSET X).
F#t, 170Ser & 18 &L 4& %) 4» BASBPN M &) Lys170Ser 1545 4= BLSAVI
M Argl70Ser 545, A XX LB EZHLALE 1.

T REREBF /B HRBABTORE A ERARMEIENA
BRI AGEH, HHEAR. SRR, ZEARIFEBHE 170 et
BB T Ak

Arg 170 {Gly, Ala, Ser, Thr} % R170{G, A, S, T}

Ak B4

R170G, R170A, R170S #= R170T.

B

195 45 9 H 2 BR A5 M) BR300

Gly195* X G195*

AFH, —AAERARAKRGRL, 4 195 Fo 196 4169 HRE&
Fo S R 6 M BT A

Gly195*+Leul96* #* G195*+L196*

A

— Ao BRI NS G195 B I B R AT

Gly 195 GlyLys & GI195GK; 4%

LA AU EREBRBAN, o G195 EHABAR. FAR
Fo 2k BB, TICAE:

Gly 195 GlyLysAlaSer % GI195GKAS

LERAHGHELT, HANRKRARELGS T AZHAREBTHY

12
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REBAKEALE S LG FHLRF, EFEREH T, A5 194- 196
w1 AE:

194 195 196
BLSAVI A - G- L

194 195 195a 195b 195¢ 196
Tk A-G- K- A-S-1L

WREAN-ALBCHRARBAMFAGRABRAEL, ZRES S
ESTRAR A F K. #Hlde, £LEEH P, EHRBREHA—AHE
BT A TH GI95GG. X—MARMHKAETETARTA A194AG, %7
9

194 195 196
BLSAVI A - G- LAKLEH

194 195 195a 196
T A- G- G- L

194 194a 195 196

BHOHEEEAARBERARLE®H LG, HHI G195GG fo i T
B — &M AN GG I E E IR AE XM F R R IRtk

A ZRNETEAIEAN., XAEBLHRLE T L E L.
B, SI30TP & 7 130 4269 £ R A B KB H B, B AREREANT 130
o 131 422 ). FAHATKGFE I TIRGF FTLL: SI30SP +
S130T.

o ey A

L —#Eah M THS R EGE BPN' A AL A AR R, £
AL S IEA L EEMTH:

*36 Asp & *36D

AT RARBAEALE 36 9HA.

% & 154

SRS EGHEGTRA NS ST, 4

Arg 170 Tyr + Gly 195 Glu % R170Y+G195E

13
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RTRAALE 170 Fo 195 2 AR R B SABEREABRPH A

B 1545

& B4 Tyr167{Gly,Ala,Ser,Thr} + Arg170{ Gly,Ala,Ser, Thr }
S R

Tyrlé67Gly+Argl70Gly, Tyrlé7Gly+Argl70Ala,
Tyrl67Gly+Argl70Ser, Tyrl67Gly+Argl70Thr,
Tyrie7Ala+Argl70Gly, Tyrlé7Ala+Argl70Ala,
Tyrlé7Ala+Argl70Ser, Tyrl67Ala+Argl70Thr,
Tyrlé67Ser+Argl70Gly, Tyrlé7Ser+Argi70ala,
Tyri67Ser+Axrgl70Ser, Tyrlé7Ser+Argl70Thr,
Tyrl67Thr+Argl70Gly, Tyrl67Thr+Argl70Ala,
Tyrlé67Thr+Argl70Ser, ﬁu Tyrl167Thr+Argi70Thr.

EERTHAHXEARZARFEGREABRAL SRR, KE. BA
KM, FleF ELTHEEK R H)., FRETGELD, E)RET
REABRGAE, XML 45548 A, ¥4 Tyr167{Gly,Ala,Ser, Thr} +
Argl70{ Gly,Ala,Ser,Thr } A * R P fA B %S — P &L B. HaA
BHER CKPHR” Hy

RINRAL S BT

W REAAFHN/E, AIEAGRARSE T HE THERNRS
BPN’ (BASBPN)5 31654 5. BPN A5 63 — P Ri& R Siezen ¥
A, & & J{ T#(Protein Engng.)4 (1991)719-737 # & 1.

%?w'
iy

Al

KA ZEaRED TRESEOBEBEATOBIKBECTZRIEN)
(4 Walsh, 1979, B K B #u% (Enzymatic Reaction Mechanisms),
W.H.Freeman and Company, W4, $H =F),

2 R G B

14
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AR EOBEIRBEEARKERE, FHEXTHEESALELE
Y R, & % JK o9 B (White, Handler # Smith, 1973 “#4 4@~
(Principles of Biochemistry), % Z#&, McGraw-Hill 3 £, 38), @44,
5 271-272 W),

MALRBREQBENGSTEREN 20,000 45000 ERE, S
W= R R R H . CNKBR LG RGE, MBS AN
BRI LR Eami)ERmm., CHEXYAE - BlEa
Br(LiE— A ERA)R BT -2 {BEGHERE pH &, A pH.O 3|
11.0(A X Z=£ A5 Priest(1977) %5 ¥ ¥ W Bi(Bacteriological Rev.) 41
711-753).

% AT By

LRABEABY—ANYT NS LARLET B L4, ¥ Siezen F
A [FREARITAE 4 (1991) 719-737] $#2H. €d 170 $ 228 %
¥ Be (VLA AR A A 3% @ BE A& & B3 (subtilisin-like protease))®) & &
BRAFNR RS HZ., BEFARAEORATFTRELAHE LK MM
WMARAR TAENLRAREOE, MILAIRIE Siezen FANZL, ©
RBEREHY—ALE. CEERTSHRENES, MBFSH
IHAEBGRERFFNCEZANZ, XTEASREFASBE I fadHE
Fo A8 BB A 7 2 F Siezen FA (1997) # Lk,

HEFABG AR, ISIX “ARFEROH, 01 Bk
HEEGE, WwHIEKOE 168 ( BSS168). # ¥ K s BPN'. # 3
% @ B Carlsberg(ALCALASE®, Novo NordiskA/S)#= # 3 % & &
DY.

W Siezen FAR LR S THENABG S A4, 1-S2. I
S2 PAEOMBRAERSEBEAREECE, Al EEan
PB92 ( BAALKP) (MAXACAL®, Gist-Brocades NV). # 3% & & 309
(SAVINASE®, Novo Nordisk A/S). # ¥ % & & 147 (ESPERASE",
Novo Nordisk A/S)#= st #1E& & B YaB.

15
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“SAVINASE®”

SAVINASE®# Novo NordiskA/S €. ©X kR TRE F M H
( B.dentus) $9#H ¥& a8 309, @ A5 BABP92 R — ML ERE
(N87S, R ALHE 1). SAVINASE A A4 %4 BLSAVI #&JL#%
3l (B RLALHE ).

FAMEAT A

RiE “FAREFEAAEE BIHRIE Siezen FAFZRER LA 4 719-
737N XA EF B, A —F @Y 5 EX “HEFAH o
Wik, FAREHFASR L TURGRRA AR S B3GR EFH &,
MERITTEMARNBRE THEFEEGHE. RiE “FAREHR
BB A& TOAMFE “FAVREF DS,

A AT A B K Ak 691546

AP RE B T LA LIEH T B B 54 L
BB FA ARG EBEE. S TARE RSN RA BRI EL
R, B/ RAEN.

5 AT B AR

ALY, RERFHAHLIAXT LR EFAHIEARR
EREGABKRTEGHEN GRS, ZXRTARLABRTEARSLRE
AEBIFFEMBFABGFABEY, A FPEFAANCEZH R LA
HEAGENFEEITREN "ARERENABHOTLAN,

[F) % Ak 3 AT By )
AXEZTHEHAB SAVINASE® ¥ 95 X F B AL SRR A K
& P AT AR RN BRIEN, VAT 3| R K W 648 3541 3 B %K.
R, REXPFARTENFHRAEEFAHROES, ATy R
2|5 SAVINASE*A Rl k& —REMGLECEREF LB\ EHFERA

16
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NMREBIFFZ MG R BELERA T HRK “F— K" fHhik,
ATEZRLCRREENABZ MGR —EEE, T AME S
HFEREAM GCG %46 9.1 IE GAP FHIAT, WFASHGH
AR EREBRMINWR Y, HELTHAFIR “F a5
A THAGHE, S TAABREARRAAR M T ETE SRR
PR FETABRAALGRREERMEERRX L FARELR, L THRAK
i AT 5.

B b e

By e Bl 4o i oAt A2 X MR @ Rk R TR K Sk b A A
RRBERDGBMG RS, 8@ FHAAKMET 6 %% S (washing
ability). =T 3t 77 (washability). 235 77 (detergency) 3, 7t 4 4% (wash
performance). A WiF P, MRERERELEF ISR,

4 % %5 DNA A %

K& “2 BN, YEMAT DNA 54 F8, £7i% DNA 54
CAEXRAREHETRTRE, FRLAMRASECLLANRNELGGHB
B3, MBAESTAERANIBEARET ARG TR BXAL.
BESBNSTREARKAAKRES 0T, 63 cDNA FRAEML
. XXM 5 B8 DNA S TRAEMEMEZMEGLECAR,
RITBROERRELEY 5% PEBMER AT LT, Xkt
RIRGGET B RRARBAEABZRKZ — (B4 Dynan # Tijan, B
X (Nature) 3161 774-78, 1985). Ki& “% % DNA /5)” & TH4E “ %
% DNA A 717,

2 HMEER
SEATEEGRN, K& “92508” AR EORELET

CHRARRAFHT. 2N EARARAEARESLERY

AXLCRAREAROBA® “REEK” (LT X)).

17
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S HEEGR N SDS- PAGE B 246 E & T 10%, #4£i&&HT 20%,
FHEEGT 30% . HARHSGELEALBXGEG R, BFE SDS-PAGE
BEEESHT 40%. 4ESHT 60%. HESHT 80%, FHEMLES
T 95%, EEZFHRBLEEGT 99%.

K& “BHGKEAR LTHRE B G i,

ER:EIA
K&k “FIRER” BROAXBSREMRBRGRE K@ F i
TR R (B KK % Rk s 5 —HF % K.

kBT

WAXEHABEB R R —REAGRE kBT, K EHFR
Fo/REREHZRR., ITHEAT RBZRBRAL B G mE = 4,
) X7

Rk R SERAOBRHAXGEN, REHABALLEAR
OB, Wb HES AN HHEOBKBGKRENIASY.

i)

KRB AT 5 R R T R G BB AL 6 A K 6 R 4R
RS AR 2 E T LS RS VYA )
BT — AN KBRS 80 R

K o i) T b i

Bl 2rTHMALE GAP FHRTENHEERGEH BPN' (a) 5
Savinase ( b) Z [ 85 H 7] b4k,

K la 27 7R E W091/00345D ## ¥% & 8 BPN'5 Savinase
Z Ja) &5 HE 7 JL 4.

KH2EFTHMLEL GAP F MG AR T E G BPN SR EE

18
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€1 &5 Carlsberg Z M 8535 )b 4. .

B 2a 27 7THEA WO091/00345D 694 £ % a8 BPN B REEMNH
g Carlsberg Z o] #5 HE 5 b 4.

Kl 3 % Savinase ( & & i #3& & (PDB)Z A5 ISVN) # = 4 4%
#, RERTFTALRESRGEFRLEIR (b),

KN %
AEXRRHEHABOE —FTRFE L5 EG (B HE>10%)
6 1-S1 4= 1-S2 B XA, LAEM 95-103 tgEHAL 53K (b)

Ry 07T B A £ — NS RABAEL, W HIRABRK
KARE T 97-98 L2 i £/ — A RARAKGIHANR K.

BT, AAMOREEZOBRFIELT, G425 T 9 ARL
BRRAGERAER (b), 5FARCaFARREE /AL, £
PR RABBE LR TUEIIAYE 975 98 4235 A,

AERFH —7T OO ERABTUAIMNBAREZ B deyE
ARI AR K EAH .

BHOFAFEAVREFEBE T A AT KRR A O AR RS
TR R R

TRER TG —FHELAEREIRNESH AR GHEY, £ERE
BFIRAAERRT, A PCREFHY ¥ b M3 T 8 &
EIRH) DNA K.

HEFRAEE AR THE, RAENH DNA RABFHA
R BPE. B, AT REM A S AL S R B g AR R .

Bldw, B0 H R F A AT B 69 2 (B LA 4o Siezen FA, &
& A4t 5 (Protein Science),6: 501~ 523, 1997), AAGBF KA R 7T L
LI B e st BT I-S1 R I-S2 A —A (kB BLSAVI) &
RABBEIL 95- 103 Z MG F AL EIR (b) B F A ERMEH PCR
Jl#. AMXE PCR I, AREGREY, RARRGFHRAFEA
Wy ¥ DNA, MGEXH 3 Ees PCR K & #E47 DNA @5, ATHRE L

19
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BEEAE AR T BLSAVI A 95- 103 (94 E RS K, 2f K
G ERLLER, FHEAFHEARBETHADAETILE 97 = 98 Z
AT ARG EAR, ST HARARABOH ETABGH Y
DNA 35, KABBAARTAFTARTRBGEEF GBS L
B, Rk Fsbib.

K, FHAXAHETRE L L FAREHGEHG T,

Hit, KREAAW—ANEhF EFTAALPE —F @G0 5 G
Mg, LAY ERE AL A #KERILER (b) &
WRELTHK, ZBERERAREL 97 F+ 98 ZRALHE YV —ARARGIE
AL

AXPOHENABLARIN T R TR EG AR, wRiEH
ARMFOLR, SAEAXGREHES (R EZ 98 309) Mt
RRAZFZR F R AP,

AR EIFESEEOR"RAERR R GREMNASH TR L
AFRFG R, AXNHRENEIBERSHFR LR G RAEN
Medhd BA RE YRR,

W AL LB I, KRR L PO EFERARLEN ASHR
TO)TBEAKEH R,

AR —HEZHAREFABRIILRF I (REEHEEHE 55T
AFAFARAREHERFINEZNEE RTINS FESAGHE
MEBTERFINZEEAXAHREFEAHFIGERZ A, TRHAT
T %

i) XHEREZEFABSHEZRGH BPN (FLAL “2 3L ¥
S AT (L E ), ;

i) MRETE T, SRR RER G &S PR
THIEEGE BPN (038 RABAAY 95103 LR ABRELZ
MR ) FHAEIRR (b) 65 4L 5K

i) #AETE DFETEAMAREREBELI FH—AKREA
EPALE SRR G BLSAVI ¥ ey AL SR E K, ARFTEREK

20
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AGEMBET 97-98 4L Z )t £V — M RILBR KK,

Yo R RZAHGARAE, WEAEATFRELARLRCE A EH
W B 5.

A A GAP FMF HH7 LS 8% )P ey s b4,

MRYE E R, KA ARAR T FRE LT B EATR B
EHALEIR (b)) ABAERFIFABLEREARLAGELE. wRET
KB ZERETEME, SR TFAPAZREFIBTARISTS
ARK R H.

TR RAFIRC R AR K, @ E/AE TR AR A EAH
WEr/F5) 6 DNA EHM R ERNABTER. #—FhaP iy <47
HEHABETR FoURRALGHHALFHT ).

A —FHEEFEY, KXAT A

L RBEALX ARG —F o BHREHESE, L FPHEABARERRE
EAFGES—A#ZAT. G. AFS;

2. REAKPAG —H o BT A, L Pt aAREARK
AFg )y M AFTERABRZA D E. HO K#F R, #ihikik A
D. E. K#R;

3 MBARXPH—F o BHRHEHASE, L FARBARERAK
AP Ey—AdAFRBERAREL C. N Q. SH T, #Hhtit
AN Q. S#T;

4 MBAXNG M5 BHREFEE, L PR EARRARK
EFHEY AN LAIHBERRIRERELA GHFV; K

S.REAL P —F o BT RS, L PAHEBARERE
EPHEy A ARGFREREBREL F. 1. L. M. P, W o
Y, #4kitA F. I. L. MA Y.

A —F e ERFTEY, KAPRFRBRERLAG —F5 5 004
EATAE, EPAL5 975 98 X MeWg AL BLSAVI A &40 5
EHAE LML A E Y BARAR.

Lt — Vg ERTEF, AKXRATEREALAG —H 55 GH

21
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EHEE, AT EREBAOLS LA TAYGE Y — AN
(BASBPN % % i ):

x97%!T,G,n,S)

X97X%{D,E, K,R}

X97X{H,V,C,N,Q}
F

X97X{F,I,L,M,P,W, Y}

REAKGHEEEOR 309 X EFASH, & BAALKP.
BLSUBL # BSKSMK.

G97GA
G97GT
G97GG
G97GS

G97GD
GS7GE
G97GK
G27GR

G97GH
GS7GV
G97GC
GS7GN
G97GQ

G97GF
G97GI
GS7GL
G97GM
G97GP
G97GW

G97GY
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i

B 5E18/401

It KEPGBRALE 9T FALSHEAGHEFABI TG

A — 6 — A a4,

RAGIR N #eJo — AR BB BRI B E I T 4R F R B
Bl 5 R RBHEARIDAE,

e 350 ¥ KA

BHEH: R-HAER

AR P Ay

=
S

L AR

2
Sy

S

B KPR #Y

- 2
TR
" ﬁ“ Il»

N

T

S

&
I
R R
g:}\g ;‘&35-?1‘\
g e A

BE BB R

N

H o R
Sy

—~ > O -«
i I
¥ IR

i o

<o)
»
Sy
5

- 5 R

w3
55

W
® %

BB
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B bR RE, OASRTHERZRGH T TR
G9ITA+AISAS+S99G, GYTS+AISAT+S99A FiM A Atk b 1q £ & £

A YE A L IT 6 Fo /R AEF B G A AT B TR, RAURB AR A
WAL AT diAe il ETAFAME T X T hegiE S0
RFTEM, ARALARRAREERGH EHE ST,

LRERNERG TP, BB ZARLEE T I-S1 4 [-S2 B4
HEHAE, AR TARAIMALFEGRRAMNEFLIERALRY
WA, B TAFEARE P& 2 TR,

*TMA I-S1 B LR, Kk F AR EHASH LA BSS168
( BSSAS, BSAPRJ, BSAPRN, BMSAMP). BASBPN. BSSDY #=
BLSCAR ( BLKERA, BLSCAl, BLSCA2, BLSCA3), BSSPRC,
#o BSSPRD, HEAT694# 4G T 1-S1 T 484 4564 3 A bk & 4K,

X TAI-S2 A6 T, hikehFAMEH AL A BSAPROQ,
BLS147 ( BSAPRM, BAH101). BLSAVI ( BSKSMK, BAALKP,
BLSUBL). BYSYAB # BSAPRS, HECAIHEYE T 1-S2 L a44cty
o febk & 4K,

F AR, PTk F AH A B 52 BLSAVI(SAVINASE®, NOVO
NORDISK A/S), B AKX 90 8442646 347 4 55 T 4k 2 SAVINASE®# &
K.

AR P& O LR KL AGR AR BS A T fx 5 Al R
BRAFNGEMEAES. RLAESASBRM p A AKX REFHG R
CHMGG AL, KEBRMBETHSEARRRBRRERANETESHE
R, EF -5 LA “AAFTF” HoPRAMALEL), REiE X
BREKAINI, BALZ TR S KX HEH LB TIRmMES
AT T ARG AL,

XA L AL R 222 E AL A R M)A 218(K R/ AT M),
Ca ZH5E5ANGHREEEL, it h 76, PAARR O F S
L e 5.

24
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AR —FHERTET, KAV ENFBEHTRTAFA Y
T ST 42 S & 6 — A K § NS4 4

27. 36. 57. 76. 87. 97. 101. 104. 120. 123. 167. 170. 206.
218, 222. 224. 235 4= 274,

73, T@ég BLSAVI, BLSUBL, BSKSMK # BAALKP %
AN A E A T oA

K27R. *36D. S57P. N76D. S87N. G97N. S101G. S103A.
V104A. V104I. V104N. V104Y. HI120D. N123S. Y167. R170.
Q206E. N218S. M222S. M222A. T224S. K235L #= T274A.

A %, & ¥ VI04N+S101G . S87N+S101G+V104N .
K27R+V104Y+N123S+T274A. N76D+S103A+V1041 X N76D+V104A
LA RA X ERTE(VIO4N, S101G. K27R. V104Y. NI123S. T274A.
N76D. VIO4A) KBS EMEFE5EMT—AR A LRAY
BAR RS0 TR B A K R 64,

I, KAMEZF RGO EFEHTARLRES 129, 131, 133
Ao 194 FAEATAL £ 4L 09 — AR $ A546 (E 4 129K, 131H. 133P.
133D #= 194P 445, F 4Lk P129K. P131H. A133P. A133D #= A194P

BAR)BA. ARG P OAEAT R AL PO AT A TR A
KK E G,
Htt, AAMNETH - T ERFEFTRALRAG TR, L brsk
15453k B T 4
G97GA
G97GT
G97GG
G97GS
G97GD
G97GE
G97GK

G97GR
GS7GH

25
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GS7GV
G97GC
G97GN
G97GQ
G97GF
G87GI
G97GL
GS7GM
G87GP
G9T7GW
G97GY

AR EN E BT K

AT ABEARRGRHEF AR THEANALE (e EHE
BAREIF S5 A ERGARTFRAXNAL, AL “ARFE" 47
A # ak.

BE, TRAERALBEARpEZER FIIABA I/ E L)
AR ETERBALANHHEIRAB LR XTEERANE T
H AP AL EH#AH (LT L)F(Sambrook FA(1989)5F 4 L%
FH, ARBEBRE, ALE, A4, EMAusubel FAESE) “4F
AW FH KA % %7, John Wiley and Sons, 1995; C.R.Harwood #»
SM.Cutting(£% ) “FFH B9 S TEBF 5 %", John Wiley and
Sons, (1990); #= WO 96/34946).

o, AKX PRHEHABETATAAIHA L RRALEHESELR
) DNA THOM TAL A ZHMEZFAERAHZE(W09522625;
Stemmer WPC, A % 370: 389- 91, 1994). #l4=¥ Savinase* 5 A &
o 52 ko) 64k Savinase* EH AL E IR (D)X £ K &40 8 EHAL S
FOR =R EAMETABRS 556 DNA 8, MG HLkE
PERE A BT B E 0 AR, ST OAARAE R K OB 64 6 SEAT B B R 4K,

% Ak
AAT G A K VB DNA M 24k o9 & 41 ik Sk T L 8R4 5
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1% 33 47 F 40 DNA 3B4F 69 44T 4K

BRGRAFEFTREATEHREFAG BRI M. Wi, HMAKT
A B ERE OB, FRAEERI KRG XALGBEMAR, L LHF% L
TREKRGEH, ik, &, BETRALIH —F LB, B EH
FAS B LM T, 2 rREHELSEEMEARAY, Fh
¥Eow e h—REH.

B IE T R EARK, L PHERKLAEG DNA 5 5] TIEFR
T DNA#ZIMEGR MR &, —f&kil, RXBKERTHEX
#AFE DNA, A TAESH ZHWAH. KiE “THEAFRERE BHL
HREGHIN F A EFENRBAIEETRPAE (B FRE
] T % A8 DNA A5 )— 8t oh 4.

BT TARLLERG L@ T 2+ HFERGHEFM DNA A7,
TRARBRTHEEZEIMBERRXFEHEARGLN.

ERA TR BIMBOREI TOH TAEERBH AR LE £
FBEHBEAR., WRFRHFA o -ThiltE. BEIHhFRldo-
HEER. REFRAAREEABRARNRED FRTAARBEHL
He9 BT, RFEAEAKR Py X P BEFT, XA KXKBAHE lac. trp
X tac B 3F.

WwRELZ, HBAEPEY DNA FHANETATEAREELE
6 4k T,

KA EBRERETUAES AL BRARRBE LI LG Emied LR
% DNA /3.

BARE T AL H®BFAL, R W EiiE tmesRagin,
KA FREE. AFE. %4 wxE HBAEEFRAL
A E RGBT ARG LR,

HTHEARALXNGBEFAE LMy ab&R, TALAFAEAKRT
RS BT I (UARET 5. ERFARTHIN). 2255
S\ VAEH 0 R IEER S A DNA B EH, 43642545 d s
TH#»Ee) DNA F36) 5%, 535 AN TARBFE EEBA XN

27
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BTk BamHmLEsstEanin.

MToEEmmALRES DNA F5. B3 T4t
TA/ Ry BT, XMELE PCR F¥ A5 EHXEAF7 KAEL
k, mECNBEALALNRESMELEENGER KRG T EH, LK
AR ARA R X Jm 6y (5 4= Sambrook A, #H4&F L),

58 E i

FANBIMBA%MEALREY DNA F5 TR E it g LR
BREFRAFT. REFLIMERAE, PhBsIimE XX E44,
MABAFHECTHREREES MBI THFI, XA R TIAHGE, T
WS — TN A/RE LT AR AL TARRKET. K
&Rk FIOEHMTAE I AW RARGEELN DNA 7. Ki&E “i¢
K> TRoEsIMIERAREAES DNA 5. Hit, DNA £33+
AR B G —FEBK, XEFTRALERFI.

HEANKAKT DNA MAEARRX ELRARGE T wie-T AL RS ™
AL REGE T, GlEmy. B ARl SFAbme.

ZARFRBFAERANBODARL I WGP T2 FZRMAE
my, wARAEBEOEK]R, FRHRESTHAA. RFRFEH. &
ZHRHE. BF G, ERBHFRAAE. ERFRAE. MR
AR, REFRAA. FRIHFA. WEFFHR. EXF
BHAXFEZLF AR, RBFAENER, SR FEEF
ARXRALAEER, REZEFTZRKARBA B KMAR.

mEP AT B RAERKREL, LTl BHREIRTE
me vk sty X347 (A M Sambrook A, R._EX).

LEMBEER KMAHATRTEREY, BTARGA@WER T,
BHERRERBEAEFA CBRLK), RTAKEE S A7) 5] 55 A
FEW., EW—FHAY, ERmk, BB, TH, REHEL
B EBEEHTE. EE—FEALY, BTUAMNARSEA @K, A
REEREERLEBmIE, ABZARTRGRS, ek,
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LEF2ZRMEEARE L T RAAREEA AR T A ABY, &
TR GEMBIRTY, RTAHME 25/ 5] FR@mpesrEiid,
fJG—FtE o, BT vl4w T AT M2 A mlk,

AAEEA ARG T &

AZARBTEPALARZI S BEABAT X, EPHCHLT S
iG] DNA F 366 m T M A5 A ENTiEA, M
2R LA G XL

LEA % LEY DNA A5 69 %8 R L3 3 B 5 2w e
B, ATRRFREMH L AKPGE.

WA TR GEALAREREHEAEY, EHEARLE
BFe .

ALY, BRERIBEHALPOBHERMRBRGR R > 460
AT (G R R T AKX 65804 1€ 5 K).

ATRFENGIMEGERATARES THRABIABEK
AT FERIZRRE, TURFTERF R AR EF A S LR AL
F, FBIXAMA G T ERNTEK, HEFEOBLECRTER
mieb AR . 28 (hki) WREFEATHEOHARS,
MG B4 & T RBEN . FENFENF ki,

AXPAOR TN A TRGAE
AXVORHREFEETATARTH S TLRE, LALLZATH
 Jil
ARPEGRAERAL PO ENABLRGBHESDY,
TXRET LTS TS RGEE gk as Y.
HBAFETAEAZ AN BEALA VR EFAB TR AEL R
A, AEXROEEFARETATEATARBACHE AT G, L
EERIENEHGLC I LR AT,

29
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SR RERBY AN

AEPOHEAKPAREBEFER L TR FAMEARSL
AREAHFFARQABGEIS ALY, ﬁ’tblﬁl Ak (’féﬂj’\%/&il’\@\
BPARIFGRE, XTEEGFEREANASH—F R4
# WO 96/34946. WO 97/07202 = WO 95/30011.

BTAREARA L T E#HS, BFAXNGHF SHEFRIHT
PRECR B AR A

&N AW

A 04 B 5T VAR Am N K M3 R, 28 R 488 T 69 R

A KO o B R LA T A de Ak B R T R A A AL
B, AVOFEETFTLTHEYRLABGEREMNAS Y, AR

B EREGZRAEY, RTHERMNRAA T —RELABRLAGETE
AW, XAEF A TF LRI EE.

-z @, KEXARBET —#5 A KK B0 A F
Fl. ERMMNBZRENBDEGNTER —FREH LI, ko,
Wi, AREE. Tkl BAKALSWE. 4% 58 REE. HER
PElE, M0 ER. FILRES. KRB, 2408, b if/Rid
A AWy By

— R, PRt ALk kAMNmMERS (B pH &,
itk as s, ¥F), BEBEAAREAL.

Eaby: SENEABROETHN. HYIBED LRSS, BRED AR
Ay, OHEAFBEHREORIEGELTR, 9B TULLE
RAEGEREEE O, HASEEENEOSsIREQBEE O,
BEE OB TANTEEGRE, LLIRFRITAEGARLE, Flok
¥ GB Novo. #F%& a8 Carlsberg. #¥EXKGB 309, £¥EX G
Ay 147 Fo & G 8 168 £ T WO 89/06270 ). BEGBHEG
Bty ) T L& @ B (B e 3 4 R R 09) AR X T WO 84/25583
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e 1N g2

AR & G B F T4 W092/19729. WO098/20115. W098/20116
A W098/34946, KA R A TAE LA AR SAHHeT4h: 27,
36. 57. 76. 87. 97. 101. 104. 120. 123. 167. 170. 194. 206.
218, 222. 224, 235 %= 274,

£ ik & F &K G 8 63 Novo Nordisk A/S(FF X)L A & 4%
Alcalase™ . Savinase™ . Primase™ . Durazym™ . Esperase™ #=
Kannase™ 4§ £ ¢ #R 2, ¥ Genencor International ¥ 3 & %
Maxatase™. Maxacal™. Maxapem™. Properase™. Purafect™.
#2 Purafect OXP™, FN2™ o FN3™ 454 ¢4 AR 3k,

BBy SEMEROEBAXAARRGARLE, AELFREGRT
BEHGREKR, AANKESS FTOERBEREEY (B X#F
Thermomyces) f§ 5, @45 Humicola lanuginosa #4435 T EP
258068 #+ EP305216 %), &k B H.insolens 4= WQ096/13580 *} A it
8, BEIEEIEEH ik T EP 218272 v P RBB LA RE >
BAR LA BB, Bl deik T EP 331376 F o9 £ BAR LI AN E. #)
3o AT GB1372034 g e] ek KAR LI BB, K ABAEIE M
B, EMAEEAK SD705 ( WO95/06720 F» W096/27002 ),
P.wisconsinensis ( W096/12012), 3 Jo4F 8 f§ B 4] 4o A& 3L 3f 04T 8 5
Bz (Dartois ¥, (1993), Biochemica et Biophsica acta 1131, 253-260).
o B B o AT RS BB (JP 64/744992) K £ 1 ¥ A AT B S BE (WO
91/16422).
H A0 R B T ARG B) T e 42 T 70 Sk P AT A
WO 92/0524%, WO %4/01541, EP 407 225, EP 260 105, WO

95/35381, WC S$6/00292, WO $5/30744, WO 94/25578, WO £5/14783,

WO 95/22615, WO 97/04079 #¢ WO $7/07202.

%, 3% & W 4 fig B . 4& Lipolase™ 4= Lipolase Ultra'™(Novo Nordisk
A/S).
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EEy., SENEDE(af/RB)OIEMARAR LR RARE, 0K
EEHRE QR TRAAE TR, EhaE: fld, £ GB1296839
U G T K AR S FOAT B 09 4 E B ARAT B 69 o ST B

AR R E BB T 4 WO 94/02597, WO94/18314, WO 96/23837
A WO 97/43424 F iriE, RARE S TEERALE-ARIAXBG T
#: 15, 23. 105, 106. 124. 128. 133. 154. 156. 181. 188. 190.
197. 202. 208. 209. 243. 264. 304. 305. 391. 408 F= 444.

W& &R B %S L Duramyl™. Termamyl™. Fungamyl™ #»
BAN™(X Novo Nordisk A/S # #])#= Rapidase™ #= Maxamyl P™(}k
Genencor 1 3]).

H% 48 CENHEEIHOEMARALELRBORE, AELTEH
WREORIBEUGREKR, GEGHEEHmOE LA THRTHE.
BREREE. BAER. #B0E k. I TE. JHMRE
( Acremonium ) &5 #f 65 2F 4 % B, 4o JF T US4435307, US 5648263,
US 5691178, US 5776757 #= WO 89/09259 ¥ #5 . Humicola insolens.
Myceliophthora thermophila fo X 4k fo. 4 & /65 A A 4 % 4 5.

AREECHHEITHALAPEDRGBBER TR S50, &
k4 % X B H T EP 0495257, EP05S31372, WO096/11262 ,
W096/29397, WQ098/08940 T Ak, R e H %48 THRGH F L
WO 94/07998, EP 0531315, US 5457046, US 5686593, US 5763254,
WO 95/24471, WO 98/42307 #= PCT/DK98/00299 } pf i£ .

W AE 6 4 KB s Celluzyme™ #¢ Carezyme™(Novo Nordisk
A/S), Clazinase™ #¢ Puradax HA™ ( Genencor International Inc.)
AR KAC-500(B)™(Kao Corporation).

S A e /AR AW AR/ AL O, mE R AW
RROGRE, QHEAFEHIEORIRLG LA, AAKTAL
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W B T etE kB R4 R E (Corpinus), #l4ek B C.cinereus #id
ALY EE R L FAR, dw WO 93/24618, WO 95/10602 = WO 98/15257
¥ RTiE, WA B EE 045 Guardzyme™ (Novo Nordisk A/S).

TRABEWMANGH —FXSHBGR R A, RBI ALK
PR X B AR MmA, FX LA NEOLASLERENAEH T,
A KB BRA RN R A B AR LR A H RAAS KA, T AR R e
Hb, RAXERES. KA iifmM L85, ARLZE
A2t (non-dusting) H#. &4k, LERALZ6EA, REE.

JE A LT LB 4 US 4,106,991 = 4,661,452 F AT A FF60 %
A, IR BT AR bl i A AR IR S he oy AT LAk B LA
Hegbl-FRFHHF2H 1000 £ 20000 HE (FRATKR) FRET
—®,PEG) ; BA 165 SOARALKEALH LAKILELAE;, TR
AR BE, HV8E4A 12 3] 20 ART, HAA 15 % 80 A3 A
LI, WhiBE; BWER, AARBRGE. — oHwmE. &T
BEREBRR LR G EBY R CHEMARL GB 1483591 FH&. &
KBRS TARBE AR AR Bt A § 0B (od =8 ). BXIES.
FUBR AR R AE T, TUAARIE EP 238,216 P AT 5 HE&E SR &
A,

AXPAREMNBEMTUAEEMTAZEAHX, Hlef. kAl
WA, B, BARERR. BREREEMNTALKEY, —KEAES
70 % KA 0-30 % GAMEMN, RFEALIFKMEG.

RANBOMAH RS FHEG@ERN, ki@ ERN T
AFEBTHGOLEF B/ E TR/XMEE TR/ HER S
FABERR, KR GEREHN—HZA 0.1% 3| 60% (F5) 8K F
H A

Lokl b, REAENEAFTLSAKRY 1% 5 K4 40%490 5
FREGEERN, vlpidkirignd, o KAgRE KARR
BRI BRLAKARE, WRAFRE, « -BABH &R
WIE, k- amAT R,
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LaoEaL PN, REAMNBFSAKY 02% FKY 40%64 35
TRAERN, EoRBBECRALY. FEAER ALY, KE
SMABEN. KA TPEABRALE. CARIR B L LEBER. KK
BRELE/ME. RARAARARG BB, RAANE (“HHEBR)
B N-BLIL N-RREAFTA Y,

% oLiE AT A S A 0-65% 49 264 85 A X BALF Bl b 6, —H 8
ik, RN, MEE, gl aERE KEA=CB, oK
WLEKR, —PLEAZBALEK. - XEHBAEHB. THERELAR
kR4 M BB (F]4e k A Hoechst 45 SKS-6).

RERMTACLE—FRXEHRELSY. BITARTFTEAAGY L, B(T
WA bR B), B (L=8), B(LHB), B(LH AR -N-A1idh),
R(LHIRk), REBRBEHA RAGRE, SRR/ AKREEDF
T AT AR/ ARBREREY.

RERMTASHEOKE, L T8 H0, BYWR, #ldme
R A EBRE, TEPFIATAEHBREBRGEG FHEANH v L6t
LR EBEARRARGRELESLS. F, ZOKREZTALHH bt
. Bb R K it B

ARPHRENBES Y FPHBTABRIEAFERLBEN BT, #)
SR (Jod ZBER A 8. BAER. LER. WMEIXMBITEY
(5 AMEE). XRELAMBEFTAY (o 4-FEAELME), 8
%AW T A WO 92/19709 F= WO 92/19708 Fi ik B4,

REMNETASALECFRELTRY, Pl hAEMN, Lo
Fet . ZRIGHEAN. BARWE . RN, 5%%ﬁﬂ w7V
WAA. FH. FHRMN. REZAM. BEM. R AAEH .

B S TERENALS Y P mANALATE, K2 KK 65,
N A fS kR T mAME T 0.01-100mg ¥98% G, thikfFIk
FR T AN 0.05-5Smg ¢ EEE G, RERAFAERERFMA 0.1-1mg &
Ak Y.

A, TR KLRGEBEAN WO 97/07202 ¥ BT 6 2% 7 4
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S P, EMWIIAEAHHE,

ERF T E R
AXRAHHRETAETUARATAE L L, LAZATEAKOBL.,
BZERAY, RAVHHEINEETRRLELLSH H —TEEG

e A
XTFTHOEHECRGBN IO BELSRNXTERA THREANA

S ¥t Be 6345 (L EX).

L5 T %8R

AEPHHIETHBETUATFLEG L, LERZATFLERIY
k.

BZERAY, RAPHHEAT BB TR AL ELSH H —FEa
Bl o Bl 4 B4 T AR A .

(X TFTHYNECHFGBRYEFMPBELARNXTERA T RANAS
M F 6B e IR (L LX),

AEPETH LRGP TH EF@AFHE, Xk EHEA H RUEAT
FAEERPAKLAERNGTLH.

¥ Aoy
Atk

A% 2 ¥ 3647 8 DN1885(Diderichsen 3 A , Journal of Bacteriology,
Vol. 172(8), % 4315-4321 ® 1990).

REFHIE 309 # 147 RREFRADNFHAK, KAT
NCIB, %% NCIB 10309 # 10147, # B4 T £E %45 3,723,250
¥, ZEHIKALI AEHLF.

XA E MC1000(M.J.Casadaban #= S.N.Cohen(1980); 44
M 138 179-207), A EFNF EFH A& r-m+, HZHET LE F A
W35 5 039,298 F.
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pJS3: KMH B —HESRHRTREL, 2AHDEEHNH
309 ¢4 A B (d Jacob Schiodt FAME T “& G AR L
(Protein and Peptide letters)3:39-44(1996)).

pSX222: A FE ¥ A H A X BAGEE T WO 96/34946).

TRy TEBMFTH &

AR E, DNA BHAREAA S T AN F &5 kil fT
(Sambrook FA (1989 )4 F Ll ZEBEFH, AREBELE, &K
#%, 44y; FM.Ausubel FA(ESR) “4FAEWFAM 5 %" (Current
Protocols in Molecular Biology), John Wiley and Sons, 1995;
C.R.Harwood # S.M.Cutting(£ %) “F RAHAG S T AW F 5 &7
(Molecular Biological Methods for Bacillus), John Wiley and Sons,
1990).

AT DNA BRI S RS 3LE H4E .

A T DNA &4t 55

AR E, FTAMT DNA B4, wREAEANE. &
B8%%, # %A New England Biolabs, Inc..
EaKBER

AAERFEORBELEL “TRHRREEHELL (Kilo NOVO
Protease Units, KNPU)E &. &M ZAR%F T 47 A8 (SAVINASEY)® &
0, @ AR E ALK TP 50C, pHS.3, K M EFE 9 44,
W B 3 o4b)YE G KBEEHAL VIR EGDOMC)ERYAMZ b
#1. T AT % Novo Nordisk A/S &I A AF 220/1, % LA 4k 5]
A 5.

GU FPHRBEM, LA N-THEEAKARY, EiFkd
BT, T 40CHRE 15 548, SAMET | EFERHFRRBROALE
8 & G K B B,
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Bg A PEAL ST A PNA S8, RS TEM AW RN BL-5 R B-R
RB-Ih B BL- K g BB AR R B g R (R T £ B 6 A B
2% EJournal of American Oil Chemists Society), T.M.Rothgeb,

B.D.Goodlander, P.H.Garrison # L.A.Smith, (1988)).

4

A EAT R B0 R BT 30°C £ 444 K L (300r.p.m.)2 100ml BPX
373K 65 500ml A #45 Erlenmeyer 48 %8 P 3H47 5 £,

BHt, A THE B4 2 H3E5&, % 20 A Erlenmeyer 4545
] B 3 AT A BE.

Bk

BPX: 4R (FH)

+aEh 100g
B K & 50g
PR 20g
Na,HPO, - 12H,0 9¢
Pluronic 0.1g
B R G BRAA 10g

BHREVTHEDM a -k, BARABI MK E 120C F 47
FHASHA KW, XKEBEMmA NaHCO, £ 0.1M #H3E /L6 pHAZE 9,

LB 1
A T ARG My A koK
-

AFATEEE 309 T E AT REAROIEFERLEIR (b) 975 98 4
Z e 45 N, AR DNA K BHE 4% & 8 3549 49 (Sambrook
FA(1989)5 Tl ZBETFHM, SEBERE, ALHF) & DNA
hBHERAMEGB/ARBRZEHE®R (LT) 6 PCR 4,
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BT E DNA 2 pJS3, R M A4 A4 AT H B 309 69 L4,

F—BEEBEBIETREABALENFAUME GOIGX #HA
TR (X=£ 975 98 L Z MHAGHEERABKEIL), T4 GITIGX 4
EA B 309 TR,

FHEATAE 309 TARELKBATER, AR LT R
o shALey DNA #ALHE S AT E, FELMMRA G, DNA
hBEEA, &8, PREFRAFEGHAL. REFRITE G
Dubnau F A, 1971, 2 FAHFLE, 560 209-211 F ik,

IR AT T A RGN N B 2 KR P

AT IR MALE T o) TR 2

AR R T HAALEME G DNA A7 F o35 L5 W (EHRER),
Z 51l LA R B DNA sk x5 .

R, BRFAGFEIHEELNa31H—RBT PCR AR,
i35 e PCR R B A Bt LB X MATHA REFRIHFBTFH
HAF (LT).

KA, WwRALE, FH26 PCR HEEASIHE S - AE S0
@3l —RATHE A PCRRE, HFRGHALFERFHFLLE
| FHREMAL . PCR R B AFREHTHAT.

HAPRIEAR K, M SAVINASE # T RMMLE, VA 97 5
98 4L H Z 1) 6§ FEPEALE IR E A AL

BEFELH (LRTFL) FARE, RETHA 20 AL
(N=25%% A, T, CH# G; 1 S=50% C # G. @it L —% PCR ¥
JEA ) PCR R B @ Savinase ¥ N su s, FE: LM AT, 5
TAHWPCRYETAHG PCRAKRLERAINNGAE: 5  CTA AAT
ATT CGT GGT GGC GC 3 (HL), # 5GACTIT AAC AGC GTA
TAG CTC AGC 3" (& 3L). ¥4h 8 DNA K B LN 2848 R4
pJS3 & HindIIl #= Mlul 42,5 ( LE), MMk 10 AXBHAFH
WA AT A, AR ERA A AR R K.
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¥FEEF MG GCT GAG CTA TAC GCT GTT AAA GTC CTA
GGG NNS GCG AGC GGT TCA GGT TC 3 (AX)54LT pJS3 +F
Mlul {5 T #H 6 E L E2 G H (3= 5°- CCC TTT AAC CGC ACA
GCG TTT -3’ (A X)—® A T PCR R i, ®mJfi% pJS3 AR, M
f %] B HindII A= Mlul % #7713 PCR =4 5% 3] pJS3 FHR B .

KGR Jo by 77 R R AL AN KA AT .

So o] &0 XA A A K4 100,000 A 56 B/ %,

AL ECE 10 A FZ R A L BRI R E.

ATHUERALXAAREFABE TR, BE2AAXNEARGREES
FAE pISS KA REHNB R TSR E SR AAKRY, Hdo EF
# A4 10pg/ml {EF F (CAM)W & fr X 7 K B,

5 4] 2
Ay T AR 2k

R—FRFA 2 FAKRPABEALSL, ATAREFRHARBI D
o 7 A A A

HRY 1.6 FAB&RE 1B SHF T 5000rpm H 5 35 54,
A 10%E & ¥ £ & & A £ pH6.5, A& Seitz Supra S100 &g ki

2 .47 Amicon S1Y10 UF A4k & Amicon CH2A UF X & ¥
kK Y £ K4 400ml. f£ E Bacitracin EAA(E R, pH7)R M,
R UF Rak B oo ik, A4 25% 2-A 84 IM 8464465 0.01M
ZWWHA KRB, 0.1M #ME A 0.002M RALSSLE Ak (pHT) T £iE¥ %
1 B A Bacitracin A LB T k.

¥k B Bacitracin 4LV R EA K QB EHGA S 45, FFmE
750ml Sephadex G254 (H# Scm, A4 0.01M — VA X —&. 0.2M
M EE A 0.002M RAL45, pHG6.5 8% Ak Ty k.

¥ % A Sephadex G25 HEA XK GKMEMRGEL S, 3|
150ml CM Sepharose CL 6B [ & F X A (A% Sem, A4 0.01M =
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YRR =B, 0.2M A& A= 0.002M 5445, pH6.5 w9 % ik F4id) B,

A 2 SHARE R T HEHBHEE 0-0.1M LILAHRTEEGHE 147
LT A 0-0.2M SRR G LT £.

Em ey By, KRB CM Sepharose H 424 & GBth 4B
445, FAEEEZT GRSIPP (% A Danish Sugar Factories Inc.)#
Amicon B IE T P K%,

wEE A ERE 1 A THEARARF LA HF &, 275005
#73] T 504 A4 H & G B 309 % 4k

G97GT
G97GS
G97GD
G97GE
GS7GP
G97GG
G97GH
G97GI
G97GA

G97GT+Y167A
G97GP+AS8T

A0 ¥ ¥ P X s F 4K £ <4 T Savinase 69 2R M.

A 3
SR BT RGBENB S LM
TE EapIET AAGSH THFY - RERKGLE R,

5 g St
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Pk A Europe i US ]
HAMMF | 4g/ g Y
sk i B 30C ‘ 25C B B i
Zh ik By A 30min * 10min o -
KR 18° dH ( Ca*/ Mg™ =5:1) 6° dH (Ca®™/ Mg =2:1)

pH A A KA

Ay 3R B 1, 2, 5, 10, 30nM 1, 2, 5, 10, 30nM

MK A% WA A 150m] 3 F AR WA B 150m 3K 5 B A
GO/ | S K G EAR(S2.5cm)T S0ml |5 K LA S%(d2.5cm) T S0ml %
&7 )

A X A EMPA116 EMPA117

R ENIANEAFTELEGREFTH (OMO, B F ED-
9745105) #» % B ( Wisk, B & ED-9711893). 4 A # A A &7 P &
Be b MMk ERE.

A

1 A 85 A EMPA116 #= EMPA117, 3  EMPA Testmareialen,
Movenstrasse 12, CH-9015, St. Gall, #.

12 /1 Macbeth ColorEye 7000 % 3¢ & it 3] 23X # # £ 460nm 9
RATER). M-SR EL S T GHE BT,

b
A5 AT 1 B0 b b A 0 SR L B TR 6 A AT M MK
CEET T B T2
BERT IF ple, R LA AR AR EH B2 kAN, b
P AR AL S AT 1 5 48 A A T 2 A0 L2 o A 0 2 o i 2K 60 )

41



00807830. 0 oM P E37/40m

23k,
I¥ y3/sa=ala 3u
iR R R o R W R

a-AR -C
R = Ry + ——RaX T (1) 5

S a4
RARARGFFELLE FOHRERSE R ABSH LT Y HEGHE
(Za); aRY cHAETONMEHEGFE, ¢ TEHEKRE BARy
AL cARANTAT KEHALR K EERE.
HRE-T PAREX I

P:(R iﬂl-R 7h )/(RSavinase'R 4 él) ( I )

3o

R yu 10 oM T ARELRE M XH A O LHE; Roinee: A 10 1M

Savinase®# 7% 6 MAM A GRS F; R 40 RAKRESREMHAH

us (ZE&# : oMo, swatch: EMPA116)

F K IFpose/response P
G97GA 2.2

Us (g4 : Us wisk, Swatch: EMPA117)

j}iﬁ; IFpose/response P
G97GA 1.42
GI97GP+A98T - 1.51
GS7GAA+AS8S +889G+ - 1.28
S101T"

*2 9T WO 99/27082

W R, AKX LTSS SAVINASE® AR b A b 4B 48 5 @ A
P&
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<110> Novo Nordisk ASS

<1207 {197 Ly 98 iz ja B £

CB0r HYl6. 201

NEIR

<160> 2

<1702 Patentin Ver

210> 1
211> 275
212> PRT

2.1

213> HbK BEATFTH (Bacillus

<400> |
Ala Gln Thr
1

Gln Ala Gln

Thr Gly Tle

3h

Ser Phe Val

Thr His Val

Leu Gly Val

Xaa Ser Ser

Trp Ala Thr

115

Pro Ser Gly

Arg Glv Val
145

Val Pro

-

o}

Glyv Phe

20

Gln Ala

Ala Gly

Ala Gly

Ala Pro

85

Gly Ser

Thr Asn

Ser Thr

Val Val

Tyr

Lys

Ser

Glu

Thr

70

Ser

Gly

Gly

Ala

Val
150

Gly

Gly

His

Ala

05

Val

Val

Thr T

Met

Met

135

Ala

ISERAP S

licheniformis)

Ile

Ala

Pro

40

Tyr

Ala

Ser

Asp
120

Lys

Ala

Pro Leu
10

Asn Val

22

Asp Leu

Asn Thr

Ala lLeu

Leu Tyr
90

©Ser Gly

105

Val Ile

Gln Ala

Ala Gly

Ile

Lys

Asn

Asp

Asp

th)

Ala

[le

Asn

Val

Asn
155

43

Lvs

Val

Val

Gly

60

Asn

Val

Val

Met

Asp

140

Ser

Ala

Ala

Val

45

Asn

Thr

Ser
125

Asn

Gly

Asp

Val

30

Gly

Gly

Thr

Val

o Gly

110

lLeu

Ala

Lys
15

Leu

Gly

His

Gly

Leu

95

Gly

Tyr

’r Ser

Val

Asp

Ala

Gly

Val

80

Asn

Glu

Gl

Ala

Glv
160)

CSERAP RSB EAE ST OR T-S2 A R R R
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Asn

Vil

Pro

225

Leu

Leu

Ala

Thr

Glv

- Ala

© Pro

210

His

Ser |

Gly

210> 2
211> 270
<212> PRT
213> IR FHME Bacillus

<400> 2
Ala Gln Ser

I

Asn

Ala

Val

Ser

His Asn Arg

Thr

Phe

His

65

Glv

Ala

Gly

Val

)

Val

Val

Ile

39

Pro

Ala

Ala

Thr lle Gly Tvr
165

Val Asp Ser Asn
180

Len Glu Val Met

“Ser Thr Tyr Ala

219

Ala Glv Ala Ala
230

Ser Gln Val Arg
245

Ser Phe Tyr Tyr
260

Yal Pro Trp Gly
5

Gly Leu Thr Gly
20

Ser Thr His Pro
Giv Glu Pro Ser
I55]

Gly Thr 1le Ala
70

Pro Ser Ala Glu
85

Ser Gly Ser Glv Ser Val

100

Pro Ala

Ser Asn

185

Ala Pro

200

Thr Leu

Ala lLeu

Asn Arg

Gly Lys
265

lentus)

Ile Ser

Asp Leu

Thr Gin

Ala Leu

Leu Tvr

Ser Ser
105

170

Arg
Glv
Asn
Tle
Leu

250

Gly

Arg

10
Val
Asn
Asp
Asn
Ala

90)

[le

Ala G

Leu
235

Ser

Leu

Val

Lys

Ile

Gly

Asn

75

Val

Ala

44

" Asp

» Thr

220

Set

Ser

Ile

Gln

Val

Arg

Asn
60

Glin

Ser

- Plie

- Yal T

205

Ser

Asn

Ala

Ala

Gly

15

Gly

; Val

Gly

Val

Ser
190

Met

- Ala

Val
270

Pro

Val
30

Gly

> Gly

Leu

Leu
[10

Ile
175

© Ser

Ala

Thr
255

Glu

Ala
15

Leu

Ala

is Glv T

Val

Gly
Y5

Glu

Ala

1 Val

Ser
Asn
240

Tyr

Ala

Ala

Asp

Ser

Len
80

Xaa

Try
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Ala

Ser

Gln

Ile

Tyr

Ala

225

l.eu

Gly

Val

Tyr

Asn

Val

Ala

210

Ala ¢

> Arg

T v

Asn

Leu

Pro

Asn

Ser

Asn

Gly

Asn

- Ala

Val

Ala

Asn

180

Pro

Leu

h Leu

His

Ser

260

Gliv |

Thr

Val

Arg

165

Arg

Gly

Asn

Val

Leu

[N}
—_—
el

Gly

[.eu

Ala

150

Tyr

Ala

Val

Gly

Lys

Leu

His

Glu

135

Ala

Ala

Ser

Asn

Thr

215

Gln

Asn

Val

Val

120

Gln

Ser

Asn

Phe

Val

200

Ser

Lys

Thr .

Ala

Ala

Ser

185

Gln

Met

Asn Ale

Asn Leu

a Val Asn

y Asn Ser G

Met Ala

170

Gln Tyr

Ser Thr

Ala Thr

Pro Ser

Thr Ser

Glu Ala

45

Ser

Val

Gly

Tyr

Pro

220

Trp

leu

Ala

- Ala

Gly

Pro

205

His

Ser

Glv

Thr

{hr

Gly

Ala

la Gly

190

Gly

Val

Asn

Ser

Arg

270

© Ser

Ser

Ser

Thr

175

Leu

Ser

Ala

Val

Thr

299

Pro

i\l‘}%

1Te

160

Asp

Asp

Thr

Gly

Asn
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No: 1 10 20 30 40 50
a)  AQSVPYGVSQIKAPALHSQRYTGSNVKVAVIDSGIDSSHPDLKVAGGASM
b) AQSVPWGISRVQAPAAHNRGLTGSGVKVAVLDTGI*STHPDLNIRGGASF
No- 60 70 0 99 100
a) VPSETNPFQDNNSHATHVAGIVAALNNSIGVLGVAPSASLYAVKVLGADG
b) VPGEPST*QDGNGHGTHVAGTIAALNUSIGVLGVAPSAELYAVKVLGRSG
No 110 120 130 140 150
a) SGQYSWIINGIEWAIANNMDVINMSLGGPSGSAALKAAVDKAVASGVVVV
b)  3GSVSSIAQGLEWAGNNGMHVANLSLGSPSPSATLEQAVNSATSRGVLVV
Ko 160 170 150 150 200
2) AAAGNEGTSGSSSTVGYPGKYPSVIAVGAVDSINQRASFSSVGPELDVMA
b} AASGNSG*AGS***ISYPARYANAMAVGATDONNNRASFSQYGAGLDIVA
No 210 220 230 240 250
a) P3VSIQSTLEGRKIGAYNGTSMASPHVAGAAALILSKHPNWTNTQVRSSL
b)  DGUNVORTYPGSTYASLNGTSMATPHVAGAAALVKQKNPSWSNVQIRNAHL
No: 269 270 27%

a) ENTTTKLGDSFYZGKGLINVGAAAQ
b)

¥WTATSLESTNLYSSGLVNAERATR

& 1

46
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No: 1 10 20 30
a) A-Q-S-V-P-Y-G-V-5-Q-I-K-A-P-A-L-H-S5-0-G-Y-T-G=S-N-V-X-V-A-V-
b) A-Q-S-V-P-W-G-I-S-R-V-Q-A-P-A-A-E-N-E-G-L-T-G-S-G-V-K-V-A-V-
No: 40 50 &0
a) I-D-S-G-1-D-S-S-E-P-D-L-} -V-A-G-G-A-5-M-V-P-S-E-T-N-P-F-3-D-
b) L-D-T-G-I-*-S-T-H-P-D-L-N-I-R-G-G-A-S-F-V-P-G-E-D-* -S-T-Q-D-
No: 70 80 S0
a) N-N-8-E-G-T-H-V-A-G-T-V-A-A-L-N-N-$-I-G-V-L-G-V-A-P-S5-A-S-L-
b) G-N-G-E-G-T-H-V-A-G-T-I-A-A-L-N-N-S-I-G-V-L-G-V-A-P-S-A-E-I-
No: 100 110 120
a) Y-A-V-K-V-L-G-A-D-G-S-G-Q-Y-S-W-I-I-N-G-I-E-W-A-I-A-N-N-M-D-
b). Y-A-V-K-V-L-G-A-S5-G-S5-G-S-V-8-5-I-A-Q-G-L-E-W-A-G-N-N-G-M-E-
No: 130 140 150
a) V-I-N-M-S§-L-G-G-P-S-G-S-A-A-L-K-A-A-V-D-K-A-V-A-5-G-V-V-V-V-
b) V-A-N-L-S-L-G-S-P-5-P-§-A-T-L-E-Q-A-V-N-§-A-T-8-R-G-V-L-V-V-
No: 160 170 180
a) A-A-A-G-N-E-G-T-5-G-S-5-S-T-V-G-Y-P-G-K-Y-P-8-V-I-2-V-G-A-V-
b) A-A-S-G-N-S-G-A-*-G-8-I-S-*-*-*-Y-P-A-R-Y-A-N-A-M-A-V-G-A-T-
No: 150 200 210
a) D-8-8-N-Q-R-A-S-F-5-8-V-G-P-E-L-D-V-M-A-P-G-V-5-1-Q-S-T-L-P-
b} D-Q-N-N-N-R-A-S-F-S-Q-Y-G-A-G-L-D-I-V-A-P-G-V-N-V-Q-5-T-Y-P-
No: 220 230 240
a) G-N-K-Y-G-A-Y-N-G-T-$-M-A-S-P-H-V-A-G-A-A-A-L-I-L-S-K-H-P-N-
b) G-S-T-Y-A-S-L-N-G-T-5-M-A~T-P-H-V-A-G-A-A-A-L-V-K-Q-K-N-P-5-
No: ) 250 260 270
a) W-T-N-T-Q-V-R-§-8-L-E-N-T-T-T-K-L-G-D-S-F-Y-Y-G-K-G-L-I-N-V-
b) W-S-N-V-Q-I-R-N-H-L-K-N-T-A-T-S-L-G~S-T-N-L-Y-G-5-G-L-V-N-A-
No: 275

a) Q-A-A-A-Q
b} E-A-A-T-R

K 1a
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No.: 10 20 30 40 50
a) AQSVPYGVSQIKAPALESQGYTGSNVKVAVIDSGIDS SHPDLKVAGGASM
b} AQTVPYGIPLIKADKVQAQGFKGANVKVAVLDTGIQASHPDLNVVGGASE

Nc.: 60 70 80 : 90 100
a) VPSETNPFQDNNSHGTHVAGTVAALNNSIGVLGVAPSASLYAVKVLGADG
b) VAGEAYN*TDGNGEGTHVAGTVAALDNTTGVLGVAPSVSLYAVKVLNSSG

No.: 110 120 130 140 150
a) SGQYSWIINGIEWAIANNMDVINMSLGGPSGSAALKAAVDKAVASGVVVVYV
b) SGTYSGIVSGIEWATTNGMDVINMSLGGPSGSTAMKQAVDNAYARGVVVYV

No.: 160 170 180 180 200
a) AAAGNEGTSGSSSTVGYPGKYPSVIAVGAVDSSNQRASFSSVGPELDVMA
b) AAAGNSGSSGNTNTIGYPAKYDSVIAVGAVDSNSNRASFSSVGAELEVMA

No.: 210 220 230 240 250
a) PGVSIQSTLPGNKYGAYNGTSMASPHVAGAAALILSKHPNWINTOVRSSL
b) PGAGVYSTYPTSTYATLNGTSMASPHVAGAAALILSKHPNLSASQVRENRL
No. : 260 270 275

a) ENTTTKLGDSFYYGKGLINVQAAAQ
b) SSTATYLGSSFYYGKGLINVEAAAQ

K 2
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No: 1 10 20 20
a) AR-Q-S-V-P-Y-G-V-5-Q-I-K-A-P-A-L-H-5-Q-G-Y-T-G-S-N-V-K-V=A-V-
g}  A-Q-T-V-P-Y-G-I-P-L-I-K-A-D-K-V-Q-A-Q-G-F-K-G-A-N-V-K-V-A-V-
No: 40 50 60
a) I-D-8-G-I-D-S-S-H-P-D-L-K-V-A-G-G-A-5-M-V-P-S-E-T-N-P-F-Q-D-
g) L-D-T-G-I-Q-A-S-H-P-D-L-N-V-V-G-G-A-S-F-V-A-G-E-A-*-V-N-T~D-
No: 70 80 50
a) H-G-T-H-V-N-N-S-A-G-T-V-A-A-L-N-N-S-1-G-V-L-G-V-A-DP-S-A-S-I-
g} G-N-G-H-G-T-E-V-A-G-T-V-A-A-L-D-N-T-T-G-V-L-G-V-A-P-§-V-S-1,-
No: 100 110 120
a) Y-A-V-K-V-L-G-A-D-G-5-G-Q-Y-S-W-I-I-N-G-I-E-W-A-I-A-N-N-M-D-
g) Y-A-V-K-V-L-N-S-S-G-5-G-T-Y-§-G-I-V-S-G-I-E-W-A-T-T-N-G-M-D-
No: 130 140 150
a) V-I-N-M-S-L-G-G-P-$-G-S-A~A-L-K-A-A-V-D-K-A~V-A-5-G-V-V-V-V-
g) V-I-N-M-S-L-G-G-P-5-G-$-T-A-M-K-Q-A-V-D-N-A-Y-A-R-G-V-V-V-V-
No: 160 170 180
a) A-A-A-G-N-E-G-T-5-G-S-5-5-T-V-G-Y-P-G-K-Y-P-S-V-I-A-V-G-A-V-~
g) A-A-A-G-N-5-G-5-5-G-N-T-N-T-I-G-Y-P-A-K-Y-D-§-V-I-A-V-G-A-V-
No: 190 200 210
a) D-S8-S-N-Q-R-A-S-F-8-5-V-G-P-E-IL-- -V-M-A-P-G-V-§-I-Q-S-T-L-P-
g) D-S-N-S-N-R-A-S-F-5-5-V-G-A-E-L-E-V-M-A-P-G-A-G-V-Y-5-T-Y-P-
No: 220 230 240
a) G-N-K-Y-G-A-Y-N-G-T-§-M-A-S-P-H-V-A-G-A-A-A-T,-T-L-S-K-H-DP-N-
g) T-S-T-Y-A-T-L-N-G-T-S-M-A-S-P-H-V-A-G-A-A-A-L-I-L-S-K-H-D-N-
No: 250 260 270
a) W-T-N-T-Q-V-R-$-$-L-E-N-T-T-T-K-L-G-D-5-F-Y-Y-G-K-G-L-I -N-V-
g) L-5-A-5-Q-V-R-N-R-L-8-§-T-A-T-Y-1,-G-S- -F-Y-¥Y-G-K-G-L-I-N-V-
No: 275
a) Q-A-A-A-Q
g) E-A-A-A-Q
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