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Lo — i T coadt B A T 7K A AT T 1 0 I I A ) 7 T8 KA 2 5 LIS K A A
LR ) LTS Mk 1 5 ¥, BT I VAL FE

(a) I R A2 B I 7K A s P PR i R A0 ), BTl e A0 04 & B 1B B SEQ 1D
NO :4.5.6.7.8.9.10.11,12,13.14.15.16,17.18,19.20.21.22.23.24,25.27.29.31.33.
35.37.39.41.43.45.47.49.51.53.55 1 57 (R ILIEFH I Z K

(b) LA f3 8 T Ak B B 3 e A 500, I rp DS R R AT TAG 2 AL 5 DA 50mg/L/h &
500mg/L/h WIE R M PIE (@) 7= BB I 3g/L (0. 0258 GA/0Dg,) %2 5g/L(0. 042¢
GA/ODgs0) I8 8, SLrP 7E DU AT TUAL R () FE P pH ARFFAE 5.0 22 9.0 5

(c) AT AE R R TRAL R 2 J DA Tt R A B A S B 114 13 T K3

(d) M (b) B () IS fRE AT o040 P ks i e AR ] e 1 A SR

(e) LA —BEFIER CIm s (d) w7 AR i A SR — [ e e AL )R AT AC B

() 7% A5 3 T PUA B P ] 72 PR RHAZ BEC 1 AE A AL 5 A

(g) ¥ BIR () =AM AZ BRI 52 IR AL R B K

2. MRABEBURE SR 1 A 7515, B FED IR (h) AEKERHHPR (o) MBHELTE
BKAL .

3. WRAEACRIE K 2 BTk 5k, AR () AEEEM RN, EKE R
BORIEESK 2 KA B AL 1) 5 CREIE ¥, AT 7= A4 OB -

4. WRPEBAE R 3 Tk 7772, 5038 (5) [FICEIR (1) W= SRR -

5. MRARBRE SR 1 Bk i 7327 A= 7K (A 5

6. ARAEAUHNELK 5 Fridk 1 g 08 Ak 51, o B A A R KA 2 Ja PR B 427 70 %
(1K LG KA Ry SRR I LL VS T
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F T4 7= CBEES 1Y & TE YT E Y RS 7K i B et

B

[0001] Ak W9 K ATHLIR I A AN AL 2 e S L ft, 3t T — ik A A
A G 7P I M ) O 7 IR AL TR E TR KA 2 S5 s SRR SRR W LE TR M. e il
b, BRAL T — B, AEUAT K 2 BT« DA I AL L I K AR T P R AL TR K
JI T T A B Y 40 O e R (] AR I IR AT AL 2R ATl AEBDBKAL I, AR TR L
A B KA EEHT KB AT EAT I B s R PR R AT M K PR 12 PO T PR AR A A T 11
W PR A7) S 7 S P K e i LT

EEHEA

[0002]  ZEERRE (HOCH,COOH ;CAS {5 0y 79-14-1) EFRIRH o — FRAEMR S5 I 5 7 HR 11
R o CTEEBR IR P A L LA BRI TR v g R T B RE T A E R IR R FE T
MR R PR Z Z TMb AE Ry B 5 58 SR (PGA) 5 LA RAE AN N3P 217 S 7 A
5o LEERRISEZ R ML F 5 i 570 s S A ol ¥ 44 1 V7, 5K s R AR v 771 »
TR [ T8 & A LA BB AR  ASEE AN G b FH AL 3 1 2% VA H13E / AL
Hods 1 M&E T [ HTE& BRI hz) a8 izt 1) mEEsS. I
AkiETeH QR TR SRS (RIS R s A A e ) a2 A
BRERYCEL (WO 2005/106005 Al) o {HJE, ZEERR ML Gk 6 1™ AL R & K 4% 0T, 7R A8 H AT
W FeiX e i, TN A V)75 B AL A P LR AR R, R A DM R A A 77
aifg SRR IR .

[0003] AL RE S48 F B KAl (BC 3.5.5.7) I (Bltn LFERS ) E KR
AN R IR (140 SRR ) » SLrp A= AR AH B e R () (oo 1) s sk ml il s 7k
A (BC 4.2.1.84) 5EEZEE (EC 3.5. 1. 4) [MALE¥ 1E (B LG ) KA g AH RV )
M (BN CRERR ) , S /KA 8 (NHase) 1 58RI AL A TR , SR ) ok M 49 I e I 2 A i
PN FTRER (R 2)

[0004]
Hi 7K % B
(1) HOCH,CN ~ 5 R0 HOCH,CO,H + NH;
NH BRI B
@ HOCHCN —==w LioGH,CONH, HOCH,COH + NHy
2 H,O

[0005]  FH TRl H A A 22 £ I 12 A BT /I At e 230 o A e ™= A ve R B O Bl AL 571 o 3K

LR P 2 BORIR TR P KRS e T Pk i m R BB 0 Gt B A 35 i i

TR AR 7 AR (FEIRZAG O T ) d8 ki s i m £ st L il a2 (L fE AL 77
3
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(1% i A7 13z Ay P a7 (60 2k Xy D SR o il AR TR 4 ke, o Bl A SR [ e (4], G
ok A SRR B ) 5 FE4 ] e R ALK o 78 A2 CREIR <2 1T mT LICKE I 5 1
AT KA . 1B, WK RTS8 KA 48 5 S 7™ 2 O ARG Tk PR 40 2k

[0006]  LLHI 2 A ik [l e i 4 B A ) I K B4 US 5, 998, 180 ik T /= 4+
W R [ 52 BB AE P T K AR 1) T3, e 2 Il i /K A I 1R 28 41 213K 1% (Rhodococcus
rhodochrous) NCIMB 40757 & NCIMB 408333 4 Jitd £F [ & T3 1k 1) 58 TA s Bk e 2k 1 DA 1
BT HE D 80% MIMILATE T s7E 60 CHEAZBEI R NI IG 2R 7 T 2 12% VR FE LU, B
7 A D[] 5 PR 40 B K SRR BE T 28 2 90 % ARG I 2 vEE . B. DeGiulio 25 A (World
J.Microbiol.Biotechnol. 21 :739-746, (2005)) ##iiA T 7L B 45 wp 1) L B8 40 15 1) [ 72 , 4R
Je B 7= AR TR [ S Al AL PR T, Sep 2 T2 % Al AR T S AR T AR M. US
5, 846, T62 #1522 I AT 4 — BRI T B IR R T I K, 756 6 A28 9-11 47104 -
— B AKZ )G, BERRETFL x — M SO T — MRS B4 0T K Ak

[0007] b= SCIR A 1404 [ o P IR A A 300 T 7K SRR 128 i FE B AR AL I 7 v e — A
38 TR K AL 5 I i PR e, B P P AR SR KA BRI AR A H o
JEAEEAR A = 1 S N B S BTG T A e e P IR il (ANl i g R T A 1 40 i i %
()R] Bl 25 1A BT KA T ] 2 T B AL FRAH L )

[0008] [ T H TR AL ) A 2 S BB AR AL TS P 4 S 2 A (BTINnAE A / B3 KA ) 1
DU ) CTENG 28 ST IR IR B /K Al o R B SE ot Al B A S DART B i i i
iok R R S A ST KT 1 RN 1 SR 1 72 (US 2, 175, 805 5US - 2, 890, 238 511 US
5,187, 301 ; kW 3) .

[0009]

(3) HCN+ HCHO — HOCH,CN

[0010]  {H &, 3 26 77 VLl 5 7= A K M 1) SR G e B =4y, L e B AT IR FE Ak (45
AAMRAAL ), IR 2 2% Ui/ BUR NI E ) (BFEZ RN P ) ATRe T e
BTG 22 CRE IR IO B A0, BRGNS PE ( RIBRAREL 3G PE ) o el 3th, xS P
P A% 00 Ik 5ok 1 N- R v B 56 IR e 22 AFTORG U 1 e U I 2 1 TR 3t e I e 22 1 )
(M2 5 A kAR R N AE B R P AR AR B (Metz %8 A, J. Biol. Chem. ,279(8) -
6235-6243 (2004) ) o R LTI Pk B B AR A AL R 0 A A2 7= 0 CRIVRE SEA AL TR JL i &
BEPR 10 8L ), X BN T SR I R R AR, {453 5 1056 b LU B VA A 77 R REAE 2 0%
EANEIAT o BRI, TR EXAFE ) R VA AT < BB IR B i T DA L B AT f A )3 T AN
MR

[0011] LM T @it 7F QWG G RS N 2 Ak T HEAT A A BN T 7= A = A 2
BRI 7k (US 11/3143865 A1 US 11/314905 s WX 3) o {HAE, LG BEAE W] 1074 43 fift i
AR FNE AL . R, 7528 75 B AR 3 I A AR vty Pk DAHK e H SR o = A 1 PR R R =LAk
A R

[0012]  US 5,508, 181 b4l T JEAE WAL o — FRILFR I b5 B AL ) 0 4K S
SRR 3. HARHE, US 5,508, 181 ic#k R 0 ff- P17, o — BEENEAL B0 7 o3 fift
RNV R o P 4000 , dX SO 18 o T 1 A5 T A N R) PR S, BRI XE LN o — F ik
NE VAR A= 1343 MR Y o - AR BN o - B AR mENE (5 2 £, 56 16-2917 ) o 1EAD

4
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A HH T R R AR A B K T B o) ORI N B IR R BRI A B . SR AL,
US 5,326,702 4 & T A% FH VAR R 5  — YPRA R #h BROZE — P RR R #h B 4R SR 9 B 1K
G AHE HAT S50 < RIS AT H IX AR s gy, B AR R ) o — SRR IR I 2 AN A2 B
W 2 HR L B .
[0013]  th4b, U.S. 6,037, 155 T : a — FRILER V)RR 52 5 70 fidd AT I 1) BR SR Je )
N 5] P Rl KA G o X 48 B AR R TE UL S (TEZK LSRR R IR Bl b o — R
o fire L& AL A Mowry, David T., Chemical Reviews, Vol. 42,189-283 11 (1948))) 1%
LET B S A FH] (Asano 28 A, AgriculturalBiological Chemistry, Vol. 46,1165-1174
UL (1982)) o BN E AT A (RS PERT DO i i) s NAR A T I NS BT B
ek ) TR T S B S R R . S BRI BR G T o - AR A AL S
Irff. AN HRE N RGP T b, M2 AU T 5 CREIE ALK ORI K
FEAH G — N J7 L, B, Bl R0 R T kb o R D AL SR TR, 3 2 LA
WA AL R P LA T AR RN
[0014] & FFR T — M 7 5 DR/ A0 B s 00 T % QRIS AL oh T IR
I AR B EL A K A T T R AL R Y M (2 LR — s NI 3R B B R H O XX/
XXXXXX (CL3584) , i 51 I FFAASC ) , Ferpad i 1v] e VR 0 I N Ji (47 771 s Ja o s
KR AR AL R [ T2 0T (& A R0, 49 PET BRI A Z JPVOH/ 2R L0l ) ek
T b RIS TR AR e R B ot AR RS, Budt T AR AE B AL
AR L3 T o
[0015]  EAR bG48 2 HR e T G AR B AE AL TR T SR 1 A7 0, AH R AE
B A AL 57 T K R FRY 7K AR S R ISE (A 0 5L 4 A TR0 A ) 3% st X s v o
BAE A BE PR A S Y, (CSTR) B s PR AT 2 s A IR BT B ) 388 7528 U 4% 38 [
S8 WA 0 5 7K A PRI BT G T P P S5 2 B o L I A 1 0 T 4 SR AT LA G — 1 it Ak
PR AE AT 3 i ok T S A S R R 006 1) G /K AR i v M 2 5 R B il
7] — FR A I3 B LA F o XX/ XXXXXX (CL3888) H ik, it 5| HIFAARIL) , HhfEL
REIGE KRR TR (VR REEER) B R ORI T W 50a 3 2 IR ] 52 I E g 7K
fERELLYEYE (ST AT R BIK AR SIS nmole 21) o
[o016]  U.S. 4,288,552 i3k (55 1 #, 58 46-49 47 HNEHE 2 #, 58 50-55 17 ) « [ BRI
(I ansndim (AN A RRE ) A& AR RE 5 IS TR AL i B AR Bl vl AT A i e Ty
HAA SHEERRIRE ) #3525 SO S HARF Q8 =1 K o ERLE, ANUAS BE T DL 7E [ 5 -2 Bif LA
I3 P PR 3 LA TG I AR P T PR IR AL TR AN 22 5 | R T A= D G K S M 1) (2 BRI,
0 5 7y 1 B DA G — P 3R AT TUA ZET T IR A TR0 A a1 R 2 R TF SRS K
it Ay CBETR AN, K [ 7 B AR AR K 2R I SR KA IR o AR IR T VAR 1Bk / B
B AD SR 25 I R R, FE A B KA IR (] 0 1) B R AT R AL TR B A I 4G
TG 1 UL R AE J S0 B0 /KA R 1 5 ) i v Tk FH 10 RIS 5 A R TR 2 I T A )0
PR R EeAs g o XA TRAL T I AR SCHER () 77 15— e 1 il R i 75 22, A FE i /K
SR T A A O EeE I (TR G A5 SRR ) OB HEAL T o
[0017]  EXIUL, AR5 At e i) il @A« 75 B — Mk BT AT B9 772 LU 7 4 B IR /K A e s
PE R B AR AR, FH T DACSGE B9 BV PR SR K AR R OBEIR » B8 HLARHE, 75 2 —Fhpylk Bn]

5
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FERZ 10 702 AT F LA I 7K S s e 1 B A R RS VK AR A S, A Pl A T 1)
it K BB KA LA B R T2 BBl S N A R 4 ik 3 s K3 1 7 | 7 PR Bty A )40 2K e /M o
[0018]  REHARIA

[oo19]  H R 1) In] BE ik 4 5 FH T 7 A= 78 B0 /K Ak fa B TS 1) B v e 1 B 7K 1) ] 7 il
HEACTFFRe BT IR BEAHE AT T8 CREIE e A0 SRERR 1) T3 1R RAGR o, ik J7 V2046
[0020]  (a) i@ ™ A HA IS 7K AR AR 1k 1) B R A0 71

[0021]  (b) LASG & FiAL S Py ik Big fEE AL 71

[0022]  (c) ATAEHBAE I TIAL BE 2 Ji5 LANP Mt PR A 3K AR s A IR 36 — I8 K3 5

[0023]  (d) A\ (b) B (c) [RISflHfr A7) 4 i ad e A R0 [ o T A SR

[0024]  (e) LASG ZERIERE LA WGt (d) wp ™ A ) A SR P — [ 7 ) g e A ) 10E AT A8 B
il

[0025]  (F) 42008 (e) Hh=A: BRI 1 Il e i) i AL SR E 7K o

[0026] AR B I3 — N J7 M2 AR /KIS P UL BB R (F) B/ () [5] 5& )4 A7) =058
KA Tk, LEIES A 4 B B3 K AL I B e AL 57 5 S g B, AT A2 SRR o A2 )
—ANJ7 1 MTR K P R SRR

[0027]  HH T LRGN STERR (AERERER ) (R, A T IR LB AR 52 AT it
TR FNEH KA 2 A A P 3 T il e A R R AT 99104k BB T il 28 1 [ 5 ()l e A7) >R it
WL BRI a) 2 1) 72 A B 2 R AL R IR B T B a2 HA IR
T CRE ST RR 2 BK AR CBERETY wmole %1 ) .

[0028] A WA o — A J7 TR T i 7K R B e A 700 AR DA Scadt vy L TG A A T 12k Py B f
AT o BT JE 7K PR TR A ) 7 B KA O B G B PR ) 2220 K2 70 % 2 /D K2 5%
/KA 80%  F /b KA 85% 5 A /b K4 90%

[0020]  FftP . R4S A W 0

[0030]  T] LA B\ 410 2 A A AR RN — KA AN PR () 4 0 B 15 B A T b PR AR A
Ko

[0o31] K

[0032] [ 1 M A-G A2 %5 FIE /K AR 7 41 1K) CLUSTALW Lux) (ffcAs 1. 83, ff Bk 2
50 o VIR IREAR T AL ) Bt 2 B3 22 A [ () DR S1 PR AL RIS AR (signature) J7471),
MR RIZeprth TR =J04 (triad) (Glug Lyss FH Cys,e, :4i 5 2% T SEQ ID NO :4 K]
ARRITH) ) MR

[0033] EQI i

[0034]  LLF 3 41 3R FFT B 7 51 8 454 37C. F.R. § 1. 821-1. 825 41| tH [ 6 T- L F i
AR / SR EEIR T5) 8 TR E o 25 o R 7 204 5 A B
BEACHE, X TR BT H = F BHCHE, £74 TUPAC-1YUB #5r#E (41 Nucleic Acids Research
13 :3021-3030 (1985) FlBiochemical Journal 219 (No.?2) :345-373(1984) Frfiik, @it 3]
RIHFAARIL) o FH TR E RN AL P AR AT 5 HkE A7 6 37C. FL R § 1,822, FIIHK]
FUE o

[0035]  SEQ ID NO :1 A0 2 JIE /K I ) 00 5 21 Db 2L ke ik RV A b AR 5 1 R 2 2 R 7 41
(Do
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[0036]  SEQ ID NO :2 &0 75 JiE K S I (1) 0 75 2 Db U B e 25 I DL e A A b G 5 17 i 2 2
s (X 02) .

[0037]  SEQ ID NO :3 2#dH &l (Acidovorax facilis)72W /K il Baam i 41 (K% 1
B 74, o A& A0 1 A TTG & ATG D528 LUEHEE K IAT B P I A R ik .

[0038]  SEQ ID NO :4 A ERE 72W J5/KMEE (ATCC 55746) HIHESEIEIRITFS.
[0039] SEQ ID NO:5 J2& [& & 2% 7= o 1§ (Alcaligenes faecalis) M3 Ji§ /K fi# B (
GENBANK® BAA02684. 1) [{1Z LT .

[0040]  SEQ ID NO :6 ;23R4I 415K 1 J1 IE/Kf#E ( GENBANK® Q03217) 2% 7
A1

[0041]  SEQ ID NO :7 J2*RELLERE K22 JE K fiflE ( GENBANK® Q02068) & LR 7
1o

[0042]  SEQ ID NO:8 ;2i#4 RIGE )& (Nocardia sp.)C-14-1 /KR ( GENBANK®
AAX18182. 1) IR FEIR T4,

[0043]  SEQ ID NO :9 J& 32 & WU KA B (Bordetella bronchiseptica)RB50 fig K fif
( GENBANK® NP_887662. 1) 2 FEMRIT4.

[0044] SEQ ID NO :10 £JUE§F+ (Arabidopsis thaliana) fE/Kf#ls ( GENBANK®
AAB60275. 1 Fl1 AAA19627. 1) IS EEIR T4

[0045] SEQ ID NO:11 /24K ZER#E: (Synechococcus elongatus)PCC 7942 FE/K il (
GENBANK® YP_399857. 1) (2K TH.

[0046]  SEQ 1D NO :12 JE4H KB ERBEPCC 6301 5K M4AE ( GENBANK® YP_171411. 1)
(M2 LR T 51 o

[0047] SEQ ID NO:13 & # ¢ # J& (Synechocystis sp.)PCC 6803 fF 7K fi#t B (
GENBANK® NP_442646. 1) [{% L1 T4 .

[0048] SEQ ID NO :14 & mg difi 8 My B (Pseudomonas entomophila) 48 i /K fift B (
GENBANK® YP_6090481. 1) HI=FIEIRITF .

[0049]  SEQ ID NO:15 Zizz) K FME (Zymomonas moblis) FE/KAREEMZ LR T4 (
GENBANK® YP_162942. 1),

[0050]  SEQ ID NO :16 2 ZFffF i@ (Bacillus sp.)OxB-1 JE/KfEEE ( GENBANK®
BAA90460. 1) IR IEIR T4

[0051]  SEQ ID NO :17 /2 =2 ALl )\ & % e 18 (Comamonas testosteroni) fif 7K fift g (
GENBANK® AAA82085. 1) [ FEMBITA .

[0052] SEQ ID NO:18 /& ¥ 4H J& (Synechococcus sp.)CC9605 fif 7K fi& (
GENBANK® YP_381420. 1) W2 ZERRITH.

[0053] SEQ ID NO :19 &2 % J6/R 2 je B (Pseudomonas fluorescens)Pf—5 /K i (
GENBANK® YP_260015. 1) 2R TFH).

[0054] SEQ ID NO :20 2 £ JH i#; & W (Nocardia farcinica)IFM 10152 fiF /K fift B (
GENBANK® YP_119480. 1) 2 IEIRITH .

[0055]  SEQ ID NO :21 &[&E &3~ 1650 IEKAENE ( GENBANK® AAY06506. 1) [1]
AHEIT .
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[0056] SEQ ID NO :22 & T FHFAR B AT T F 80 A& f (Pseudomonas syringaepv.
syringae)B728a fif /Kl ( GENBANK® AAY35081. 1) Iz 74 .

[0057] SEQ ID NO:23 /& 12 /& K %% 1% J8 (Bradyrhizobium sp.)BTAil fif /K fi# g (
GENBANK® 7P 00859948. 1) 12 IEEE 741 .

[0058]  SEQ ID NO :24 24841 213K % NCIMB 11216 fi /KAl ( GENBANK® CAC88237)
M IR T o

[0059]  SEQ ID NO :25 f2RLLLLERER ATCC™ 39484 IR IEIR T4 .

[0060]  SEQ ID NO :26 /FE IR 72W IE /K MR SRR AT IR P41, HAL & 5k 201
Brrk Ik b o — s FE B 25 12578 (L201Q ;Leu — Gln) o

[0061]  SEQ ID NO :27 ;2 ZR7AF M IE/KERE (SEQ 1D NO :26) IS IERRT41), e
TR T2W I K REBEIY 201 f7 %25 50 B — 2 RIL (Leu201 — GIn) o

[0062]  SEQ ID NO :28 2HE IR 72W IE/K MR AR Z AT IR 7 41, A& 5 201
Pkt bR — SRR T4 (L201A sLeu — Ala) o

[0063]  SEQ ID NO :29 J& 57 [N KRR (SEQ 1D NO :28) HIHE S AR T4, HAEBHE
TR 72W JEZK AR 201 AR S A B — 2 AR (Leu201 — Ala) .

[0064]  SEQ ID NO :30 2RHEEIRE 72W IE/K MR SRR Z AR T 41, A& 5 201
vk b — R B 35S 7248 (L201C ;Leu — Cys) o

[0065]  SEQ ID NO :31 257 [ KRS (SEQ ID NO :30) HIHESZILIR T4, HAEGSE
TR 72W E KRB 201 AR S A B — 2RI (Leu201 — Cys) .

[0066]  SEQ ID NO :32 jEBIE IR 72W JIE KRG SRR I B R4, HoA & 51 201
Pyt b — S BB 2 1528 (L201T ;Leu — Thr) o

[0067]  SEQ ID NO :33 2ZAFMIGE/KAERE (SEQ 1D NO :32) [ SR T4), HAEMEE
IR 72W JIE KRB 201 A7 AR IE 5 A L — 2RI (Leu201 — Thr) .

[0068]  SEQ ID NO :34 & IR BT 72W I /K MR 5B IR W B IR 741, AL 5 5 ik 201
Pk dE b — SRR 2 48 (L2016 sLeu — Gly) o

[0069]  SEQ ID NO :35 ZZAF MG /KAREE (SEQ 1D NO :34) KIS RAFEIRIFH), HAEHE
IR 72W JE KRB 201 AR5 A B — a2 AR (Leu201 — Gly) .

[0070]  SEQ ID NO :36 /2FE IR 72W IE/K MR SRR AT IR P41, A& 51k 201
Pkt b — SRR 2 T4 (L201H sLeu — His) o

[0071]  SEQ ID NO :37 257 [N KRG (SEQ 1D NO :36) HIH#ESRAILIR T4, HAEBHE
TR T2W I K REBEIY 201 £ 5% 25 50 B — 2 L RIL (Leu201 — His) o

[0072]  SEQ ID NO :38 ;2RHE IR 72W IF/K MR SRR Z AT IR 741, A& 5 201
Rk b — S BB 35S 7238 (L201K ;Leu — Lys) o

[0073]  SEQ ID NO :39 J& 57 [N KRG (SEQ 1D NO :38) HIHE S AR T4, HAEBSE
IR 72W JE/K B 201 AR S A B — AR (Leu201 — Lys) .

[0074]  SEQ ID NO :40 Z2HHE IR 72W IE/K MR AR Z AT IR F 41, A5 5 201
Pkt b — S BB 2 1 54% (L201IN sLeu — Asn) o

[0075]  SEQ ID NO :41 257 [ KRS (SEQ 1D NO :40) [IHESZAILIR T4, HAEGHE
TR 72W IE KRB 201 AR L5 A B — 2RI (Leu201 — Asn) .

8
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[0076]  SEQ ID NO :42 ;2BEE IR B 72W 5 KRB SR AR AZ B IR e 1), HoA 5 5 1 201
Ptk b — S BRI 2 15728 (L201S ;Leu — Ser) o

[0077]  SEQ ID NO :43 J& 575 [ 5 K it (SEQ ID NO :42) HIHESZ LR FH), HAr i
TR 72W JIE KRB 201 A7FRIE 5 A B — 2RI (Leu201 — Ser) .

[0078]  SEQ ID NO :44 jERIERIR 72W JIE KRGS R A% IR 741, oA &5 168
Pk FE b — SRR S 44 (F168K ;Phe — Lys) o

[0079]  SEQ ID NO :45 J& AR [f) I K il (SEQ ID NO :44) [IHES B ILIR P4, HoAr i
BRI T2W fIE /KRN 168 Ak 54T B — Z BRI (Phel68 — Lys) .

[0080]  SEQ ID NO :46 ;ZHEERTR B 72W i KRB SRR WAL IR 7 1), AL 5[5 168
Prkdk b — SRR 2 T4 (F168M ;Phe — Met) o

[0081]  SEQ ID NO :47 J&ZRAFMKIEK il (SEQ ID NO :46) [(I#E SR ILIR T4, HoAr i
TR 72W JE /KRB 168 AR5 A B — 2 AR (Phel68 — Met) o

[0082]  SEQ TD NO :48 ZFEERE 72W i KM S RARI IR T4, A F 5 168
Pkt b —S BRI Z S T4 (F168T ;Phe — Thr) o

[0083]  SEQ ID NO :49 J& AP KfEE (SEQ ID NO :48) [(IH#E SR ILIR T4, HoAr i
IR 72W JE/K BRI 168 AR S A B — 2 AR (Phel68 — Thr) .

[0084]  SEQ ID NO :50 ;2EE IR B 72W JE KRG SRR R 7 7)), HAE 51 168
Pkt b — SRR 2 T4 (F168V ;Phe — Val) o

[0085]  SEQ ID NO:51 ZZAF[MIE/KAAREE (SEQ 1D NO :50) [ SRR T4, HAEHTE
TR 72W IE /KRB 168 AR L5 A B — 2RI (Phel68 — Val) .

[0086]  SEQ ID NO :52 JEBIE IR 72W JE KRG AR I IR 741, HoA & 5142 168
PR FE b — S SRR S F 248 (T210A 5Thr — Ala) o

[0087]  SEQ ID NO :53 ZZAFMAE/KAARRE (SEQ ID NO :52) K F2a LRI T 4, AL
TR IR 72W JiE KRR 210 A7 5% FE 5 B — 2RI (Thr210 — Ala) .

[0088]  SEQ ID NO :54 jEBBE IR A 72W JIE KR 9 A AT R T4, A& 5 168
PrvkFE b op— S FE R B C I 250 038 (T210C ;Thr — Cys) o

[0089]  SEQ ID NO :55 ZZAF MG /KAREE (SEQ 1D NO :54) KIS RAFERITFH), HAEHGE
TR 72W JE /K RABEI 210 AR S A B — 2RI (Thr210 — Cys) .

[0090] SEQ ID NO :56 Z7E KT BB SS1001 (ATCC PTA-1177) hik e ik g
T2W JE KRBT IR 5 o

[0091]  SEQ ID NO :57 Z7EXHHFT B A SS1001 (ATCC PTA-1177) hik I iR e
T2W JE K AR REHE F = R T .

[0092] AR

[0093] AR Hl Fr A T L RIFE T B I BT PRAT AT B 45 29 1 2 AR H DU A2
PRI -

[00904]  fRyEE %S %  EHEMRORITEE s A=k

[0095]  HHEERERE 7T2W  ATCC 55746 1996 4 3 A 8 H

[0096]  KJFFFEE SS1001  ATCC PTA-1177 2000 4F 1 H 11 H

[0097]  ASCHTHEI“ATCC”EFa47 T ATCC, 10801 University Blvd. ,Manassas,VA 20110
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2209, USA [¥] American Type Culture Collection International Depository Authority.
“H BRI FR 2 A& ATCC LR I RS =Y 9

[0098]  Fr A1) ) D ek A4 A1 415 B 4T 1] o R BN L) D 35 22 2D = (30) 4, £ 23 FHi £ fr e 1)
BMIRRLL G 23 AT ASRAFIXLELRGE o ORIER IR 3RATF AN S AS e B (13 35 FHIBURT AT A 4%
THIERIB) MVFATHE.

[0099] KB TEIK

[0100]  $ T — et B A A A I M % Mo 7 1y [ e 1 AR AZ e FAE R Ktk 2
i ¥ CRERE 7K AR R CRERR I BAE AT ) L v PR B 732 RE L, R4 T — P vds, DU
FRAL B R 55 7K AR5 T P IR R 00 oF S, T T A B 00 i ] s e ] 5 P 40 B 34 T4k
SRR, SRJE K o FEEEHT KA ST 130 YA TR 4D 7] XY AR A TG 1)1l A 1) A R T 8
22 3ok Jt 7K R0 E B K A AE A AT Ik T ok R 10 L I AR I v e 110 T e ) R A G I e f
AR L 5 573 HH CSCE () TE 7K S B 3 2 o

[o101] EX

[0102]  FEARAFHMEH T 2RENLES . RAESAR TN, SWEHLT 2 L.
[0103]  ASCHTHIEIARTE “A8 7 BB AF A BCH K $R B HE U IR AR B A4 P IR
BB, (HRAFERR 5 AN — A B A REE B A PR oy s & AP A

[0104] AT T RS A< A BH BT FH I s 23 B AR R K B R “ R4y i &=
(K22 7, BITIR 22 5 m] LASK B T, 461 2, 5 2500 ThE S v I o) e 2 s Ao P 9 g e ) e 28 k)
MORAARERERE R IR LERE o TR AN R R 5 185 45 4 sl STt 77 V2 IF T ) RS2 B A7
Pl RUE BRAL AT 5 55 . RTE “ KA i HE ok BREE IR SV A -G A R P15
AT AR B E R . AR DRTE KLY AT &AM, BUR)E SR IR (1) 5%
[ AE— Aty A, Rl R B R ER A AU 10% LAY, LB 7R 2 %k
fE 5% LR .

[0105]  ASCATHIARIE“ ZFIE” 465 “GLN”, 5RO 2- R NG R PR ER
CAS FEMH5 107-16-4 (KA 2L € 17 U A I

[0106]  ASCATHIARTE“ CEEER” 455 4 “GLA”, 53 418 (hydroxyaceticacid) £
H 1% (hydroxyethanoic acid) Fl CAS yFMS 79-14-1 WP H B [H U2 R L. R
A R 77 HE B SRR AT LU AL RN / BOAH MY IR #h T 2

[0107]  ASCATHHMIARTE “ ZBEIREL” 455 J “NH,GLA”,

[0108]  AICHTHBIATE “F2 LBLZ” 220 5 Sl RNV A, 18 B CAS M5
598-42-5 (LG T A e F L)

[0100]  ASCHTHHIIARTE “ LACHER” J2 4k CAS V1M 502-97-6 KIML 54 .

[o110] AT HT FHIARTE “ TEE” 455 & “FA”, H 55 0 | IR E | 40 T e A CAS VI 5
50-00-0 1T A L R A2 AL ST w65 B0 R A & R i ( “ B i PR ”) A&
P e S — S PR R Y) (G KA Iwt % 282 K40 15wt % ) o

[o111] AT AR “H A 55 A SR CAS {5 200-821-6 (M A HE[F
X R LA o

[o112] A SCHT AR TE “ I — " 455 O “GA”, Ho 5 1 — % (pentanedial) \1,5- J&
— B (1,5-pentanedial).1,5- J% — @i (1,5-pentanedione). X — B (diglutaric

10
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aldehyde) .J& — 1 (glutaral) . _ [ (glutardialdehyde) .J _ R [ (glutaric acid
dialdehyde) .JX [ (glutaric dialdehyde) Fll CAS M5 111-30-8 i ATA H & [F X4
2 [A X

[01138]  ASCHT FHIATE “ AR A A7 Bk “ AR PR &V 55 AR B Bh 3k A R FR g 1
MEREEN (hydrogen sodium sulfite)  VEAREREVEN (hydrogensulfite sodium) Vi ER H
5 BRI AR R A0 AR FR AN (sodium bisulfite) RSN (sodium bisulphate)  WAf
R4 (sodium hydrogen sulfite) . Wi (sodium sulfite) (NaHS03) FI CAS VE M5
7631-90-5 [f1 prA H e R X2 R LI .

[0114] AT AR “ (Rl ” 2 B2 4 5 AL B A i i A R BH IR 5B TE B 740
MR NAR A 43 B R AEAL = WD IR VR AR A B SRR AN PR T B UTE 45
i~ I 8 NS SR B AT R VB T B AL 2R A R BRI AT A
Hro AE—AEE A A, RIEC B b v] LT =R 549 (Il AE i e R R LR 2
fa) BB RN RMNUEABE AN RN . AERIE IS T XA, A B AT
ek [ SRR

[0115] AT FHIARTE “ Bt AR 7 “ g /K B AL 7 B0« T A= B e AL ) 7 2 FRiX
FERMEAL R, HARRIETE T B4 QR A0 A SR AN 2 W i /K i 1t (Rl & &2 /b—
MEA K ERE R ZIK) o FE KRGS (LA IRITIREINE ) B AL AN 13
& ANTE A N IR A A IR e ( WON K 1) o i ZK A Bl (R LA LA AR 80 L 1)
PRSE HERR R G5 M, S AEA SRR AR 8 7917 B FRE P 2 bR S S5 . iZIX
AL LT HRE DR B IE (14 SEQ ID NO :4 1] Cys,e.) o BRI, A DAIE i 2 75 A7 78 fiAL
SEREPRE ) (SEQ ID NO 1) 1y % B Ji A e 1 1 22 IR o AR 1 STt 7 20,
FrRa&JPH)E SEQ 1D NO 2. BEAEALRITT LU B E A BB (permeabilized) 1
AL T AR SO IR “ ARSI BEAE AR 7 2 i et R El0%E 2 s Y i AR Ay i
AT T A P B AT o DUk T AR SCHEIR 11 7 A8 Bl A FH IR A0 R 5 VA D 3R, B AL
FAAT DLAR 13 P PUA S 1) ] 5 1 A2 BB6 14 Rt 7K B 3 K AR 1

[o116] A 3C BT H I R 18 “H §E & R (Acidovorax facilis)” Fl“&y f & &%
(A. facilis) ” Al &Z#Ad H, 23853 T American Type Culture Collection ( —H FRi%
NI ) BIPRIER S 4 55746 ( “ATCC 557467 ) MIBIERIRE 72W. LIATCL&HRE T I8 B
R 72W R AZ G 7K e, LR EAE T4 CREIF AL A SRR I HA Sk (1) i 7K A
FvEPE (OLE— s A ZEE B 7, 198, 927) o IX LU [ B IR T 72W 09345 (1) I
JK ARG 7~ H SEQ IDNO :27.29.31.33.35.37.39.41.43.45.47.49.51.53 1 55 $24it,
[0117] A CHTHBIARE “ KHFTFE (Escherichia coli) ” F1“ KT (E. coli) ” A&
BATH o AR T s A H T EARIE LA KT E sk, AF5EAR T, B R 5 A4
ATCC 47076 R KT B MG 1655 [F i OR 785 Ay ATCC53911 FIK WA 18 FM5 « [l s ek 5 Ay
ATCC 27325 R B W3 110 [ 5 AR5 A ATCC 35695 (1 K it B MC4100. [ frfe 5
A ATCC 12435 HI KT B W1485., E— S8t 77 XA, 3 IR i v vl R 35 K T v
FM5 (ATCC 53911) FIUK AT B MG1655 (ATCC 47076) o

[0118]  ASSCAT H HIARTE“ KM #T B SS1001 7 8, “SS1001 7 & F ATCC R 5 A PTA-1177 )
PSR BT IR B 72W Ji K A R AL R I R (36 1E L) 6, 870, 038, i 5| FH 4

11
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SCIFAARIT) o BALRIER KA B SS1001 JIE/K gl (SEQ 1D NO :57) 55 By A2 72W i /K figt
7% (SEQ ID NO :4) AH LG BA W AME/INF )AL B UG 2 B - A GTG ZE kg ATG AE i B4
KK, FF HAE SRR 5|\ T 5B Har C- A v ) 5 — 2 BRI (Pro367 [CCA] — Ser [TCA])
INIED

[0119]  ASCHT FHIIARTE “E 18 II7K Mk SBENG R NARAY)” A G 18 IR R NAIR G 2
Fertkl (LRG> — PR )RR, Horp LT IS A AL A B . ASSCERAE T &
T AT RN VR A A s A AR T AR BIE & A 5 o Ak [ T
[0120]  ASSCHT FH ARV “OKPE QBRI “ 8 SRR R /KR A« LR IR L 1)
IR TR SRR (7K, Tl SR IR AR T 8 R R N 4 (BEEK 2 6
2K 8 1t pH ) Wt G EEEBEE KR 4. LR KRS IR b2/ R
0.1 EE% Wt% ) £ KL 99wt % 1 LEERR L » £E 57— ALt P, QR K A
HFRDKRL 10wt% 2 KA 15wt % W LR . AE 5 — ALt 77 2\, LR /K
A5 /DKL 20wt % 2K 50wt % [ LTRIREE »  LTEIREL IR /K LI pH T L2 K4 2 &
KL 12, 81K 5 2 KRL) 10, EAER 6 22 K24 8. W LI 85 I LB IR 1K K 7 A 7]
W R (BRERERRIIE ) AHOCH 7 0D 3R 2 BTAR I 75 B2 %% pH.

[0121] 0T FHBIARTE “HEALFIAE = 7 A “BEAEAL A7 )7 SRt 4 vo B f Ak 77 40 o
R B . AR B BRI G S TS KRR (EC3. 5. 5. 7) , TR UK =472 &
BEIR AN/ X LTEIRAE (BT RN pH) o —MeHh, 57728 LT BRAH K B AL = i FEAESE A
W pH 25 T BT AT = AR 1) SR 3= R AR N SRR Eh B X (B) CREIRER ) - —
R Hb, 75 FLAT AR IR (R4t X s R AR A 50 v M B o B A B S N I 3R A T 1T RIS (i
K ) o

[0122]  ARSCHT FH AT “ FRALARRRAE 7 )7 2R IR N SRR IR S AR 8, HeR 7Rl
BT N 1) N AR AR ) SRONIR A D T AL ) SR RR IR vl . 8 R, B AR AR )RR
N TR e /L/ho

[0123]  ARIE “ WK ARBTG5 LUym Pk 248 o SRS R SR ( BRI S
BREk ) W, R (BN ) S A TA R ESEEFEE (e AR KBS
PE o B K AT T 1 B SRR A T 40 e el el L A 3 5

[0124]  ASCHT FHBIARTE “— ST OBEES T B SR I IS /K ARG 2 B “U” 2 U AE
FeE iR (BN 25°C ) Freh A= 1 umol W ZIEER =W T 75 B RO B S T A5 (GLA U/g
T ERE FER) .

[0125]  ASSCHT A AOARTE “FH XS i 7 SR 7 < el 0 G /K SR M R < B K ety
AN 3l ” 23RS (X)) KRS MRS (30050 RoR G K RS M.
AR K FEBEAE XS T IR (native) B ETR I 72W I /K g A W 22 21 1) I /K i i
VG PE R S M O R I K ARG T o ARSI K A PR 1) B Rl TR EAH A
SN Z5AT T AFGT 0T BRI K A i s 1 22 /D R 1. 5 AR IS K A M T it o AE 5 — A
S 7 A Sk AR e AEAH (R SR 2 A T AR XS X BRI IS 7K AR TS 1 2 /D4y 2 AR IS K
flRgE T o 75 55— ANty b, SOdE R Fe AEAH R SN 25 At S AR T80 R G K At s ik
2D 4 RS K RS T

[0126]  ANSCHT FHBIARTE “HIah RNV IE R RAETR € 1 RV T SRERE AR SRR I

12
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A PR, AR e T 1] s MR A 0 P INN SIS S O 36 i S B R, I HLAE S vk
FEp SN MR RFFAEL (ca. ) 50 ZBJE (mM) [ TR)BE NI 5 S AR o 4 L B o7 I 1)
7= A K L TR IR FE AR AR 3 S W (B LR PR IR /L O3 BBl L IR TR
A/ AN

[0127]  ASCHT I ARTE “ 3 b MR R el (O DR B 7 R 4 AR SR E I RN A I
Bl SRR A RLRE T AR AR S B K A 22 i 5 T AL AL D T 5 D B PO A2 77
R T FAL R [ 58 A BRI AL R ( =8 B R TR AR iE Tk ) (bR, LA
7 i T MR A TR 1K) 1 40 M B T 7 A ) T TR P B R S 73 B s e [ 2 (14 AT )
TEALTT BT 10 LR R (M BB IR B, Jerb, b T AN s AN a8 MM 5 B AL
T I 7 F A TR PR A A P BB /KA i B3 — AN B A0dR ™ S Pl i B s e LR
20 13 I TIUAR L 14 [ 5 10 A TR 1) A0 1 O B R v o A SO 1Y) A (25 PR D5 e KA
P 3 2 B2 BIARAS B S BT O B i RO, A AT AL A 10— A sl A e 8
AR AFIE o A ORI 105 — B I SO - 20 1 i ACRT B A A IR 30— P AL B
[#i] 72 AT R B AEEAL R 0 A o0 T 40 T 7 A 22 2D 40g LIRS » AR S P H Rl 5 S M 2%
(CSTR) B[] e FAC I 2 it S L s B A PR B U A R S5 22 o I S5 R BT T P £ B 11
R

[0128]  ASCHT FRIATE “ B LY RAL G 327 oAl 17 SRR A AN “ B AL I
WAE 7 TR R IR B NIR DNA FeAbifirg LAY . AR I B AR IE SMIR S 5
PP o S b i MR A AR B O SE LA “HE AL AR0R DNA Jy BUFE R 1 N £ 25 S RE ) DNA
FBOAT DLEES A A B G AR s DL AR g Ry s AN e E2E (R A ) o A
BT BOAGE “Hefb i dr A — Aot (AT 7 RIS DU B ) Ry
SR DNA B B, S5 R A JBORE K — 38 73 o ASCHT RIIATR “ KB &7 2 e & — 4tk oo
i CHITTAE R HES LU AT LR ) 0Re 57 DNA J7 B 38R S AR 4 BORL K — 73 , 16 fovr
i B BRI AR X .

[0120]  ASCHT HIRIARTE “HZI 7 Be” M “ IR 7y 17 2 m] LAGR A REAFL A DNA 731
G AN/ SRS AT (57, Bl ) BURT (37, R ) MRS, £ A5, A
K WAL IR 731 9w b AT T K e i I 1 1 22 Ko

[0130]  ASCHT HIIARTE “ZE A7 R RIE R 2 A IR 2 1o WIASCHT Y, 2R AT LAY
FEEAS S0 05 7 51 BT AR A (57 ARG id A1) ) Mg A 81 )i i PR A1) (37 AE
Gih A ) o R R AR AR AR S AR AL, FOAL 3 ANl AE T S P IR A G
B P51 o DRI, 505 2 DR m] DAL 55K B AN RRIR A1 2 e 51 RN 2 1 1), ok B AR [RRIRE
e 15 IR SR A R R IR HES 5 AR 7 SCHE R 428 P RGBS 3 51 o Rk ] 7 4
B AR AL B R B RS FE A o AN SRR SR I & A7 AE T A, B2
R HE AR A S AN BV RIS SREZED R DU AR R A AR SR SR A,
ok G RN ORI R IR AR A T A GRS A

[0131]  ASCHT AR “ gt 517 S e s 5 /AR 7 51 K DNA 941 . A SCHTHI Y
“EIERIE ) AR T b ) i (57 ARGRALF A ) (HRhd e N, B A R iF
(37 et P31 ) (IR A1), F A 3 (RNA [0 L BRASE M, BRORHIE (1 4B 41 11 380
B PR A LRSS A 30 1 B S S A N T 2 IR AL U A1 RNA I A A
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BN 85 A AT TINS5
[0132]  “J33h 17 Rdafet i dilgm s 21 s D BE I RNA FUSRIA ) DNA 8. — i, 4w
AT A B e A 37 e A 7] LA S8 3 2ORYE T IR A ZE R, 8 il B RAR K
BREIAS [FJE 81 AR o s, 1 2 w] DL 5 B DNA . fE 2 HA iR P e £
B 5 22 HOR B4 T 5 1R R R 3R 38 1) A ) 110 8 B RR A “ A B R 317 AR EAL
E VI EE S A AR AR 5 RSB R R IE 1K 8 2)) @ W Ao “ Rl S B 3+ H TR 40
O YRS RS 4 5 gk s e, T LA RS BERY) DNA i BenT DLEA AH A 1K A 3
T
[0133]  ASCHTHHIARTE “ Al AR HE R 248 LRy + LR P91 42 B — AN 4
(I RERE o3 — A Prsgmm () 8 . 9040, 1A 3+ B8 s i gm b5 7 41 I 2Rk I (R4 i
JPANIE A B F I R ARHZ R ), B 37 5 9mha) v 5 2 nl #e VR gL . 4ahd )7 51 ] DL fE
XS SCT7 1) SR Fe o) A R R LE . B
[0134]  ASCHT FHEIARTE 3" A4 41) 7 s Fa A T4 )T 41) S Ui I1) DNA J3-41), B04E 2 i
W5 Il R T Bz i) A1 e drhd BE9% 5200 mRNA fi T8RRI R 5
o, 2 ENE S CEFIRTEAZMM ) HIR IR 5 2 %0 7] mRNA JAARY 37 A
PIEA TSN T
[0135]  ASJUIHE AN 52 5643 W] 7648 F A% 1 IR 05 14 08 25 18 I 2 2R PR IN R e 1) 1 2
A N s HH ) BT I 1 7o BRI, 208 T AR 3 40 M ek ) 2R AA T B R BRI, 7
FURZIE PR Bt oA FL RS - A8 B g 3 8 A D0 (R A O v 14 o XTI B A 3240
Mo ZE R A ( Hrp R dE B A2 T DRI T ) W LA FE 2 b5 ) Pk o 25 051 1)
PEAL 2 AR ST AT ), CRRIR T X T8 M R G B30 1 1 s AL, B FEE AR T 1% B
(Outchkourov 28 A\, Protein Expr Purif,24 (1) :18-24(2002)) 1 K#F & (Feng 25 A,
Biochemi stry, 39 (50) :15399-15409 (2000) ) .
[0136] fAL e D T A
[0137] Fﬁﬁﬁ’]ﬂ 7J<ﬁ§1ii (EC 3.5.5.7) B AR MM = I8 (Glu, Lys F Cys)
(Chauhan % A, Appl.Microbiol.Biotechnol. 61 :118-122(2003) ;Pace, H. andBrenner,
C., Genome Biol. [online computer file]2(1) :reviews0001.1-0001.9(2001)). BT H
LR R 1 7K e It 350 A Bl 0 PR A7 8 R SR I I 2E DR 2R (Cowan % A, Extremophiles, 2:
207-216 (1998) ;Pace, H. and Brenner, C., W, I+ ;fl Chauhan 25 A\, W. ) JF HASK 555
I 1) ) T % (1. OmM W}ﬁlﬁ@%%%@\ﬁﬁ@ﬁ%@\Eﬁ@f‘i?ﬁ@i%%@iﬂr/ﬁﬁj%li@%ﬁ@ﬁi
T2W JIE K A B S TR ORIR T B ) o 2P DR 2 R PR ik A RE A A9k AN Wl 10 454k R R, 3 5
WIS TR KT 2 o ERCOR IR 7K AR T T 45 T U L o A B e ke, Lt i 7 Y R B R T 72W 40 i
st (robust) , B AE 2 M EF S M J5 O B HORHS 73 i K Bl M (US 6, 870, 038
U.S. 7,148,051 ;U.S. 7, 198, 927 ;f1 Chauhan 25 A, WL |) o 1 C4 8RR HBEE BB 72
&K AR RE I IS K AR AL R o — RS (RN ZIENE ) M o - BRI (Rl LEER ) 1
HAb, ( Z 0 US 6, 383, 786 ;US6, 416, 980 ;1 U. S. 7, 198, 927) ,
[0138] LR dRIE T HHRE £ MR W T2W JiF K A I S R g IS K AR I8 1 40 B B (US
6, 870, 038 ;Chauhan ¢ A, W, I ) o 72W KR LA JLA RSP AR RS Ml s ieina
FEAR ALK 16 NEIEEER X IR (SEQ 1D NO 4 [EIEERIKIE 410-55) FIEH LKA
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FRTRRE 12 N FEBR AL X 5] (SEQ TDNO 4 (IZERIREE 160-171) o XD TFHHIENE
IR (SEQ 1D NO 4 () Cys,g) VAKARSFIERIATZIR (SEQ 1D NO 4 () Glug) MR
WAL (SEQID NO =4 ] Lys,s0) A4 B AEITA IS A Al H R AL = el (Pace, H. ,and
Brenner, C., WL I ).

[0130]  HFAMEEAL = JuZH Bk Fk Jo] BBl ) DX 3t s R ORST ) AR ) A A P 2 IO 2 P e 2 )
(RIS, 0 77 IHEAG T 1 e 2 R VR FEAT TR R Ny AR S 7 AR S 877 16 e PR
SPERIN o BRI, AT VAR ORISR 1 CRURARR R ORIt 2 B Rk 2 , AR
HE 2 B AR/ AT AR VR Ik [ 3 N8l B /D () 2 SRR AR BE IR /N A4 T, fie Ak P~ B 2 IR
FECL R RIG AR ) 58 SRR 25 258 e A 5 i 7K g I I 17

[o140] 3 1(SEQ ID NO:1)

[0141]  Gly—Xaa,—Xaa,~Xaa,~Cys—Trp—-Glu—Xaa,—Xaa.—Xaa,—Xaa,—Xaag

[0142]  FLrp

[0143] Xaal = Alad{ Gly;

[0144]  Xaa2 = Leu, Val o Ala ;

[0145] Xaa3 = Ala, Asn, Ile, Cys, Val 8¢ Gln ;

[0146] Xaad = His B Asn ;

[0147] Xaab = Leu, Tyr, Phe, Ala, Met, Lys, Val, Thr 8% Arg ;

[0148]  Xaa6 = Asn, Gln, Met, Leu 8% Ser ;

[0149]  Xaa7 = Pro 8 Thr ;fl

[0150] Xaa8 = Leu 8K Val,

[0151]  EDLIERY S 7 3, 2 1 KRR S 2 772 Xaa, = Ala B{Gly ;Xaa, = Leu ;
Xaa, = Ala, Asn, Ile, Cys, Val 8¢ Gln ;Xaa, = His ;Xaa; = Leu, Tyr, Phe, Ala, Met, Lys,
Val, Thr & Arg ;Xaa, = Ser, Gln, Asn B¢ Met ;Xaa, = Pro ; fll Xaa, = Leu ; A =42 F 2
RE IR ETET -

[0152]  Gly—-Xaa,~Leu-Xaa,~Cys-Trp—Glu-His-Xaa,~Xaa;,~Pro—Leu (SEQ ID NO :2).

[0153]  {E3% 1 HpRAit T IE A B I 1, A0 HEAH BV (R fb AL s 75 2k e e 1) ) e S A
[0154] & 1. fRSFIEMEALME D 2URe X 5 — (AL bn S 2k

[0155]
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£ A8 SEQ wEERBE (R
JH 7K % Bl R R GenBank® 48 %5 s s
oA ® ID NO. ABMEALE)
BEABE T2W ABD98457.1 4 GGLNCWEHFQPL
(160-171)
B f% A8 IM3 BAA02684.1 5 GALCCWEHLSPL
ke ' (159-170)
R RE Il 03217 6 CALNCWERFQTL
2L 213
Q (161-172)
GGLNCWEHFQPL
BT 4T IR K22 Q02068 7
(166-177)
. 8 GGLNCWEHFQPL
#wFRKEE C-14-1 AAX18182.1 -
(154-165)
¥ B85 Mok K AT GAVVCWENYMPL
NP 887662.1 9
# RB50 - (161-172)
AAB60275.1 GAAICWENRMPL
MH I~ 10
AAA19627.1 (175-186)
kR E PCC : GALACWEHYNPL
. YP 399857.1 11
7942 - (157-168)
K B3 PCC ‘ GALACWEHYNPL
YP 171411.1 12
6301 - (157-168)
GALACWEHYNPL
% o3 & PCC 6803 NP_442646.1 13
(165-176)
GAAVCWENYMPL
o kR E I E 148 YP 6090481.1 14
- (161-172)
B GAAICWENYMPV
BHKEBERIEH YP_162942.1 15
(161-172)
¥ 74 & B OxB-1 GGLQCWEHFLPL
BAA90460.1 16
(158-169)
. GGLQCWEHALPL
s P ER-§ AAA82085.1 17 Q
(159-170)
GALACWEHYNPL
B @i & CCI605 YP_381420.1 18
(156-167)
RABERE PL-5 YP_260015.1 19 GAVICWENMMPL

[0156]
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(161-172)
JHEFE IFM ’ GALCCWEHLQPL
* H YP 119480.1 20 Q
10152 - (159-170)
GALCCWEHLSPL
£ = #HE 1650 AAY06506.1 21
B f&FRE (159-170)
THEBEMAET GALCCWEHLQPL
AAY35081.1 22
A5 % LA B728a (157-168)
GALCCWEHLQPL
1% £ AR 98 & /& BTAIl ZP_00859948.1 23 Q
: (163-174)
541 213K B NCIMB GALNCWEHFQTL
® ﬁzﬁie CAC88237 24 Q
(161-172)
FLLi i ATCC GALNCWEHFQTL
N/A 25
39484™ (161-172)

[0157] ANt 77 2, i 7K At Bt R A 70 B A R K A v 1 1 22 T, T ik 22 ik
HATAE - BREEAIKEE R KRR FAT B A AT 8 o 72— X
o, K e AR L B oA IS K RS TR 2 0 iR 2 IR S B N V8 IR 8 A AL
KB JE

[0158] 7 oy — A~ SE i 77 X, HA G K gt Bl v M 0 22 TR B AR B R B 72w (ATCC
55746) BN SEFE TR 72W IE/KAERE (SEQ 1D NO :4) BRJs H&FE SR 72W A (H
SEQ ID NO:51 A% ) S EAHBIRI 2 Ik ( B s ARl 14 )

[0159]  7E NSt 77 X, I A Sk i A A 30 2 20 0 3 Ak DL AR IK 22 2D — A B IE K A Bl
M Z IR e A, AE A SR T S AR R TE 340 Mk B O R R R
J& (Comamonas sp. ) #IRAF B J& (Corynebacterium sp.). %34T & J& (Brevibacterium
sp. )~ 2L BR B J&@ (Rhodococcus sp. ). [#H & B J& (Azotobacter sp.). 7 4 B /T i &
(Citrobacter sp.) Ji #JE (Enterobactersp.) R )& (Clostridium sp.) .5 1A H
J& (Klebsiella sp.) ¥ TIKEJE (Salmonella sp.) FLITHE JE (Lactobacillus sp.) .
ith % J& (Aspergillus sp.).[# J& (Saccharomyces sp.). HE K £ )& (Yarrowia
sp. )G BEE (Zygosaccharomyces sp. ) ¥ REEREE (Pichia sp.) . & difz Ll
(Kluyveromyces sp.) R EEE (Candida sp. ) I REE (Hansenulasp. ) A K&
(Dunaliella sp.) . EFEEREE (Debaryomyces sp. )~ B @ Mucor sp. ) ERFIEELEE
(Torulopsis sp. ) AEMFEE Methylobacteria sp. ) F M FEJE (Bacillus sp.) 1%
7 [KH JE (Escherichiasp.) RN EJE (Pseudomonas sp. ) AR E JE (Rhizobium sp.)
MIBEE R JE (Streptomyces sp. ) o fEVRIE R SEHE T 2, S A 1E E 40 ik B =5 0 B &
P Hp i B B AR A IR & o AR B S 77 X, A 2 A AR R — A s 2 A HATE K
AR IR T 1) 22 IR KK T v i 3= 40 Mo

[0160] 75 5 — ANt 77 3, JIR 7K A 10 A R4 5 B A I K At Il vt P 1 22 K, L rp ik
HAF/KBE T 2 K5 SEQ 1D NO :51 HA 2/b 60% [ [A—E, fLik 5 SEQ ID NO :51

HAZ /b 70% R —M, FLgk s SEQ 1D NO :51 HA 3 /b 80 % 1 [H—1E, B itk 5 SEQ
17
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ID NO :51 HA &/ 90% HylA—, ik 5 SEQ 1D NO :51 HA 2 /b 95% [l — 1.
[0161]  ASCHEAR T Y5 H & PRI i HAG B /K ARBEE TE A0 JLAME AL TR AR S5, A 45 5
H RS TR B T2W B K AR M AT . ARSIk O HRTE T YR B R SR B T2W I K AR
BARARR (EEEH) 7, 148, 051 FNEFHEH] 7, 198, 927) o

[o162]  fE— ANy b, B MG /K s M 22 kit B SEQ 1D NO :4.5.6.7.8.9.10.
11.12.13.14.15.16,17.18.19.20,21.22.23.24,25.27.29.31.33.35.37.39.41.43.45.
47.49.51.53.55 1 57, 1E 57— J7 b, HA TE/K MBS TR ) 2 IR0 5 4.24.25.27,
29.31.33.35.37.39.41.43.45.47.49.51.53.55 Fll 57, {E%—ANscitiy R, BA IE KR
BEIE TR 2 IRIE B 4.27.29.31.33.35.37.39.41.43.45.47.49.51.53.55 fl 57, 75—
St 7 X, B G AR RS M 2 IR G [ 4.24.25 F1 510 7285 —Aseiti 77 X, B /K
AL S SEQ 1D NO =51 £ k.

[0163] i frleBA 72W (ATCC 55746) HE/K i

[0164] R TR B 7T2W FEOKARRE (EC 3.5.5. 1) J& MIRIT B 5 & e i i 7= A R IR 1
FAUVELLF] (WO 01/75077 ;US 6,870,038 ;1 Chauhan 28 A, W. ). BC4 B/RE ML
a - FFENE (R RS ) 1 o - FRERER (I CEERR ) A (0L US 6, 383, 786 ;11 US
6, 416, 980) o {H2, 754 SBENE F Ak i £ BE BRIy BAT Lt (R 6 /K AR AT/ Beha e 1t (A
XTI B R B T2W K ARNE ) RE/K MR R AL AR PR AR AR ™ SBERR B A« BRI, A
G ) 1 K B A R A 7 SRR 1 5 R T T PR AR = SRR R I AR o HE, BB E IR
T2W JE 7K R FH T A7 5 B BRI AT BA R b SCTE 0 I 1R B o 1 oSk ) G 7K A
it o

[o165]  FCAEMMEAL TR TV AR~

[0166] 475 BLHEAT A SCHEIAR I BEAE AT 1) R A== I8, W CUAS ] 2 RhoRs 95 7 7. ] DUAE
FH AT BN 1 J7 7 AL RN B — 2 B0 e X 04T R 21247 (Thomas D. Brock in
Biotechnology :A Textbook of IndustrialMicrobiology,Second Edition(1989)Sinauer
Associates, Inc., Sunderland, MA, (1989) ;Deshpande, Mukund V., Appl. Biochem.
Biotechnol. 36 (3) :227-234 (1992)) ,

[0167]1 2 dL (XS IR 2 B I R G, o (R RS FR P0G N e B IR 58 R R oy, 103
FERTRE P ANHEAT N TR L, fE RS IR o RE R UG 5 75 B 1 2B e M B R 7 5 01 e i L
AR B AAREEE (RRRET AR ) o (HSR, 8 H R YE, R 78273
TR B, &0 TR B s — e R = 0 pH FAR SR . AEMR G, KA
BRI A O PR, B R IR AR EREENIE IR, 4N M M F S B IR 212 2k 1
AR KO, e A BIA TR E B, AEARE AR KEOR e 1k W AR B (13, b F A2
A AN M K AU T AE— RGP, AT X BOH I 4 Il 5 41 5K A e 4= sk
k. fEH & RG] UIERR e B ek iR S 2 e 3R18 427 o

[o168]  #ME} - SRR EARER R AL E, B - SR IR EES T AR,
HALBA LR R, WA R 78 SRR BT B R BN o A AR
L 10 i) 10 il 40 B Py A I L5 2 R ) B I 2 h A B I, AL - i R G A
(170 FMEE = 23 LR G0 A 11 52 B JES A0 R P A X DA 52 1, BRI nT I PR 25 (49 2 pHL ¥ A 4
RS (B4 COy) 43 ) IR VPAl o HEZCRIRMEL — 3 L85 2% 5 A2 5 DL 1)t A2 AN 43

18
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BN, W] LLYE Brock ( L1 ) F1 Deshpande ( WL | ) H 3041+,

[0160] i w] DATE i ¥ 2 455 7% S HL AT I A B ) A i B IR AR AL R KT R L A2 7 o JE B R
Frae I R G, Horp (] A S N2 OB S I 8 3G 922k, [RIINE A 7 A S o 4 55 i 1)
SAFAIEFREE o S IR IE R AN M OR R TR T I iR VA 2 R, b 40 B 3 A T AR
Ko B, AT LA LA 2 i 4 B AT i S 7, Forh o 82 i AN s 74 3¢ N4t e d s b
S H B B PR FE . AT DAY R 2 0 RS R (CHERERAN / B0A H
PR R ) BEAT 40 ML i [ 5

[0170] LB 0% I3 AR VPR 1 5 ) A0 A A K B A 28 40 i vk B 1 — AN R B E R 2R
H BRI 54, — o7 28 BRI S 724 (B Wik IR BCEUK S ) PRI AE 8] e s 2 3 v
ARESHRR., L EREN, 0] DS H0E — sz m A K P E AR EF 40 Bk B2 (iR
PRI IE ) 18 . EERAS N RFF e SER &M, BILTER 7= Y) o DR
FF EH T 055 5 VRCHE I T g S ) AT B 40 2 5 4 i AR AT R (A [P o T IR S R R
FEAMAAE R 5180 77 25 LA B AT 440 1) A R0t 2 e KA I 2 ARAE TP AR A=) A A 2N T
Brock ( WL b)) iFAHAR T 2 Xt ik

[0171] A BRI R FEE TR I H G IE IR . A 1ER )R] LAREEAR T H
B 457 L o] 25 B R SRR, OB 4 G LR EORE R, 2 R A R R AT 4R R B LR A, LR H
] AR R (BT B LIS B IEY)  BOKE W FSERE R 22 28 ) R AL RS
Yo PRI, 25 FE 3 A B A A FH R nT AL HEAR 22 B 5 B JEC4) » 344G Hi B4 PR 1R 1B 48 P
RE o

[0172] 7 {1 H ' fifg ¢
[0173] DA J8E 8 Ak T i R A 301 A 9 55 R 0 S 3% AR5 R 40 v RV A 4 DT 38 B e i 55
TG VR LB TR AR O I BRAE A A7 0 i 77 111 1R 22 4 @ R T4 730 IRAE L8 IR B,
T TIAG B AE AR S TIAR 2 S DL R A h A HE B A IR e BT RN ] v T
1 A P ) K R 1

[0174] T8 e DA 3G 1 T Ak 348 e e 0 T R I 7K e It v 52 380 I TR) S JIRLEE S I3 — PR i
pH FNFNEIE =4 (BN A 72 5 I AR BAE L e i (Blin =SSR AL ) ) ik
FER R o LI 1) 8 — 1 AL 3 7732 LUK A ) 510wt %6 1 3 I AR TR B %6 FE R I
A (100-1500D;5,) » FTId 7K A (1) 5 — AR B 7E 78 73 1R 4 F L 50mg 42 500mg [ ¥ /L-min
L, AR ETE RS T UL 50mg & 200mg /% —B¥ /L-min #1525, SALIETE RAIRE T LA
50mg &2 100mg [ — P /L-min ik, M /=42 K% 3g 2 RZ bg I = B /L FIZKEE (R4
0. 025g 2 K#y 0. 042g I /0Dg,) » SEARIE K2 3. 6g 22 K2 bg P /L ZKEE (K
270.030g 22Ky 0. 042g ] 8 /0Ds50) o [ E TR BRI BE 20 mT AR B T R EEAS R4
1 £ 5 /piF. SRIGAEEHLLL 1g/L Ii 10wt % VAR R SUEN 7K Vi v DA ik 4% T — B K0
[0175] R PRl Bt M e Vv P Bl A SR T R — B T A BRI PLE pH A pHB. 0 22 9. 0, BEAR
TEh pH5. 0 42 8. 0, FF AL N pHb. 0 2 7. 0, FF AL N pHb. 0 42 6. 0, Ffxik g pH5. 0 52
5.5, J AL S IR AR I R L8 B, 4 T 10-200ppm Y& Y, B LLIZ I A |
P 38 i I A BR S ER 2 K2 Le/L 2R BRI R v I KGRI 3G — I8 R
LR OSEED I T W LR 0 o ST S v VAP v v O 3 L 3 " /| X
PR Eh PUAL BE I 40 U BV VA 1 2 5-10°C, ATk M DK B A T8 I A2 22 piiiide i Gk
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ﬁﬁﬁ%%ﬁ%%%@ﬁiﬁ@ﬂﬁﬁ)u%%%%mﬂm R R S . F I
[0176] J (1] Pt >

[0177] E%ﬁgﬁﬁTlEﬁ%%ﬂ%ﬁ%ﬁ%ﬁ&ﬁﬁﬁﬁﬁﬁkmmﬁﬁm
(Methods in Biotechnology, Vol. 1 :Immobilization of Enzymes and Cells ;Gordon
F.Bickerstaff,Editor ;Humana Press,Totowa,NJ,USA ;1997) . ARG O RIE T HEER
TR TR 72W I 7K At A AR IR [ 2 (US 6, 870, 038) .

[0178]  UbAN, JEA 75 M R A [ 78 2R J5 LA 1 / 58 08 YU JE A8 Tk ] 5 ) It A 311) )
Jii% (Wn{E US 6,870, 038 A FFHFITE US 6,551, 804B AN HEIA KA, i@ 5| HIF AA
30, (B, AUEE S BARN SUR TR B I B ) b F 25038 DA e R 8 FAS B . T B
A2 [BAEA L W I HIE AR TR TG ﬂﬁf%?lﬁﬂ%%”%Mﬁ%Mﬁiiﬂ
JEE A R0 1t 0 AL 00 A0t A A R PR A T3 P ) R BB B AN R T DA AR o AR U S B AR N SR AR
FIIZ LE PR 22 I AH R 1 [ 52 MAL 7 AR BRRR P o o0 T LR R S0 WG AT A 7 AT
B, US 6,551,804 ( W b ) ik T 4k 2 AT KA W2 #h 18 7 O 4 M ) 7 VA ARE e o T ik it
A U R0

[0179] [ AT T T £ B ] 52 T fit 14 1] =]
[0180] ﬁMﬁﬁ£$$mE%&m%@%ﬁi%ﬂK%ﬁ%%ﬂﬁ%ﬁ —AMRE R R
& B AL It A S 5T o FLAT 7K Tty Mo P 0 A T P it A A b 2225 FR 0 U7 T
T 55 AR AR S A 5 ARk FC) Bt 3% 1 B I 1) RV AH DS IR A o > 8 T A SR IR I A
TN RN ER L S AT AZ RIS 5 7= A PR ] 5 (A AR i A A Bl (A7) 25 K 9096
=K AT H A A7 T 5°C AR TR B /K MR Q2 o (8] 52 BB A= A0 i K e R A 57
ﬁE%KE%ﬁmu&@?%ﬁ@%ﬂ%Kﬁ%ﬁﬁ%@&%ﬁﬁ@%%%%@ﬁﬂ%
A AL TR SR G R R AR AR, 3 — 20 B2 0t IR AP A TR R

[0181] uhﬂﬁﬁﬁﬁﬁkxaﬂmﬁﬂﬁﬁfﬂm e /3R I 0 AC R ) ] 5
FiY T A ) ) K5 T 28 T VA FEAHANBR T, A8 28 0 K A S e oK RS A
ERANE P AU (I B SR AR E AR P K, 85T (B - T8 o KK
I N KL 5°C 2 K21 60°C, BALIE N KA 15°CE KL 50°C, AL N KL 20C 2K
29 40°Co P AR BEK I 2R ] DAL AT Bk b R4 91% ( FFERIN ER 7 & F
K 5% 40 M0 B 1R 5 A A VDI K B X A M ) o /K R [T 5 1 40 B AR A R mT DA A A7 T
W M SR, A AEIR AR N —25°C & 35°C, ik Ky 5°C & 25°C . A LI Rk i /K
BB T K SE A B MGz (B0 pH 24 7.3 1) 0. 1OM 1 S BF BRI ) o R i
KA 2 A AL B A A T AL R B DR K2 5°C 58 K2 35°Co i A
T KALIIZR T 7T LB T\ A A = LR 10 S, B K2 5°C 25 K% 35°C He HLfk
15 3 AR P .

[0182] & B ; i R K i Sy 7, T iR

[0183] NG F]ZLH?E& (E&%H//Tiiﬁfgﬁﬁ%& “Eﬁﬂ’iﬁ) Hﬁiiﬁ£i§¢thklﬁitﬁﬂiff AR
TR A R SO AR CRIE—E 1 pH 8 B IR RE IR R SR AR K I ) BB S )
5ﬁﬁﬂK%ﬂ&ﬁ%ﬁ%ﬂfkIﬁmﬁ%%ﬂj@%mlﬁmﬁﬁwﬂﬁﬁoE A
ST 2N R HEAS EE A R A e DA N B TIAL B A A SRS T g AT IR K
WA G 7 A B AL R B R T S 1) SRR ) AL, B, mI A Y b s 41 4 s

20
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B EGBIEIL AR R (bulk) & RS S R B R B e 40 M. 7858 —ANscili 7 X, 4%
AT A NI T R NGBS T, B AR R AL R B T CEEIE M &
BEPR AL o

[0184] KM S S VA5 40w IR T4 A1) R0 PR e 1 B A 1 1) B 3 ek R AR AR AR L3R4S
(1) SN A R TIEAT 1B o 7K AR i S Hb AV e A ) R A A 4 T i 40 i T 08 0 A TR =2 T
BN ARFHA 0,001 5822 0. 250 SRR AN L, I8 A BT 0. 002 5TE 0. 050 54l
J o Fi BH (R0 AR AR o 5 S A AR F ) 40 M B 7 43 L nT DA AT 52 R R AL (2 i =
Frid il (W E30)) BB AXAAAET RNV IRA Y, Hod D24 [ 5 BRI 7 v ]
DAA RN A ] 5 i R AL 70 5 B i 2 R R 4 R B

[0185] K £ WM 7K il S 2 PR P88 0 s Ay B 44 il s 17 T8 4 S 42 Tl B A A R M 0 R
SN R AT DA A T SOV A R ] s (K29 0°C ) & K40 65°C, ILIE ) R Wi
FEVE 2 RZ 5°C AR 35°C o m LU b it /K 1) [ 52 1) 40 By T 2508 /K s 1K 7K
W (OGRS TG pH AR AR K2 5.0 28 K20 10. 0,018 K41 5.5 & K41 8.0, 5
RIE KL 5.5 BRAT.7, BALE KL 6.0 KL 7.7) il & BEIEAL T BIFT. BEE I
N SREAT ) [ NVRA YD pH ¥ 484k, 32 H - AR RIS B BE T Al TR IR 182k mT LA
W I N EAT B 56 4 SEER ST e Ak T A2 il pH, B W] LLBEAE SO IR N5 08 1) TR
B DL IR R REEL 1) pHo

[0186]  KINLEENEAE 25°CHE LUMER LB 5K 58 TR . 18 RN A9k e A JEd (B
a - BENE ) AW ARTE AR TV TR R / BK AR TP SR KR EE (PR E 4 LT
Bedh, RRAN SRR ) WTE DL T WIUE 1R s SR G40 T LU AR ZEL R « 75 A7 A AL 77 R
flr ) o - FREENE BIKAR, AEE N CREMR o - RN ) o G RVET, o RENE
WARRIKAET , BT B — IR E W o VIR ] X FEIEAT  DAR A % TR K AR
S5 N R T R ] S SR A NN @ = FRIENE , M PR R B —AH IR KPR R NR A, I
T G A (AR (PR GE AR I T P JE A 00 il PR 7 1)

[0187]  ZEERR W] LIAE N R AR IR AN / s AR B2 3t (EU T =R &1 pH s LEEIR
[¥) pKa /2 K2 3. 83) MRAWAFAETr=WREWH, 74T UAE N RIR S5 P YR &)
REJIAMEAE AT G2 b R K R A7 AE . B, P AR O R E 8 2 b B ( SEEE K
fift [ NI pH B A K2y 5.5 KLY 7.7) o MR E, 7] LLLLT FAL R IR BIUR IR 2 %
LIERP=MNRNAREF Bk,

[0188]  ZEENESE ALK = YRRE YT LTER LR E M 0. 001N 2 LTEIR =1 K i i
FE ERR e FE— AR b, SBERR IR R4 0. 10M 22 K40 5. M. 78 55— 38t 77 X
W, SRR IR E K2 0. 2M 22 K44 3. OM.

[o189] m[UMEHZMEA (BFEEAMRT, B 72 H . BB R NS FIEEE R A1,
PO R AR, S LA E ) DARREION M 1 #h R A R OB -

[0190]

s ga & 2

[o191] 53 &b, =Ly [l L I ) v Bl i A (0 10y b BRI L IE (B ) 1 BR & B30 ok A sl
'EHAE S HU N, B AR B AR AT TAER —XHME R e H ERsSiief SEEEE
BR AL IR R B BT AT B, AN 2 A5 A T T IXFE RN - BRARS A, 450
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AR ST A BIEAR S R I 5 1 T S AR RS o s A AU YE N I P REEOR Ay B 4
7 XA F I, FH BIAS R AR K BT 9 B R e A HLAAR B E(E

[0192]

[0193]  $2fit 1 AR St fg] LAUE B AR e W Rk S it 7 X0 AU B AR N 53 WA IR,
AT SE it 8] o 2 T IR ARARER AR e W N R IR A 552 it A i W N AR 473 4 4 T R BOR,
S LA Ry ) AR B SIS R AR B ABE o (ELR , AR A 2 T, AR AR N B3 B A TR 3R] A
AN B8 A i B PR RS AR FRLRE BIT 2 T R R S 1 S5 77 XA HAR 218 BOFAT3 SR IR 15AH [F] 51
AHABLER) &5 3L o

[0194] 3 & FH T 4 450 40 1 15 77 ) M40 B 35 5 400 A A BRI ) R 77 32 4 A AL SV A £ o
A DAAE BAR SCik o R B0 0E & T BUF SE ) i B R :Manual ofMethods for General
Bacteriology (1994) (Phillipp Gerhardt, R.G.E.Murray, Ralph N. Costilow, Eugene
W. Nester, Willis A.Wood, Noel R.Krieg and G.Briggs Phillips, eds.), American

Society for Microbiology, Washington, DC.) 8% Thomas D.Brock, in Biotechnology :A

Textbook of Industrial Microbiology, (1989)Second Edition, (Sinauer Associates,

Inc. , Sunderland, MA).Methodsto immobilize enzymatic catalysts can be found in
Bickerstaff, G.F., W. I ).

[0195] il 4% ZE A 41 DNAL PCR 47 4 3l i P DIAI Sb DI % B2 i A2 1 DNA L7 A2 A8 1) DNA
0, YA S+ 322 0 0 0 T A A T e R P A A S 2 AN R o A ST T A HE EE 4 DNA
43y F oo B B ARTE AR ST A 2 #n, WL & Maniatis, |3 ;1 T. J. Silhavy,
M. L. Bennan, and L.W.Enquist, Experiments with Gene Fusions, (1984)Cold Spring
Harbor Laboratory Press, Cold Spring, NY ;and by Ausubel, F.M. 2§ A, Current
Protocols in MolecularBiology, (1994-1998) John Wiley & Sons, Inc., New York.
[o196] B AF 5 A & W, & W T A KM R AR A R 3 3 Aldrich
Chemicals (Milwaukee, WI), DIFCO Laboratories(Detroit, MI), GIBCO/
BRL (Gaithersburg, MD) 5% Sigma/Aldrich Chemical Company (St.Louis, MO) .

[0197] Ui B 45 Ao 6 B T 5 S A7 B R P LA S IR B W “sec” BB 2D,
“min” BB, “h” B he 7 B/, “d” B UL o/ml RORHIEE, ¢ u L7 B R
WO, “ml” BRI LY BT “oM” B UEUR AR, M7 B EUREEK, “mmol” A
e, vt RARER, ‘vt BEEALSERA SR, @V BAL, " AL,
“HPLC” B 2 MR AR (B3, 0. D. 7 R AR IR E B AKIN BPUE L, “dew” B ALE T4
U7 B KBS A, “EDTA” U2 S T Z VU S/, “DTT” m 2 Al I5 B
— BAL IR K AR T R TR S BROK AR Lo mol ) LTI .

[o198] M J7ik

[0199]  HPLC 73#7

[0200]  BRAEYIAT Fa W, 45 W48 DL R I HPLC Jik. i LR HPLC J7 00 BT I S 7= 4
WA 17 1. 50mL K I R NVIR SRS 43 (0. 01mL) JFild HPLC 434 (HPX 87H 41,
30cmx7. Smm ;0. 01N H,SO, B &IAH ;50°C, Yk 1. OmL/min ;10 u L {EESHARL ;RT & I045, 20 4>
By BNt E) ) o AF M Aldrich WySERYRS & B B 3R IR R 7 iR EAT BE X SRS AR
o
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[0201]  5E& "CNMR 3 #7

[0202] f# M Varian Unity Inova %361t (Varian, Inc.,Palo Alto, CA) 7F 400MHz 3k15
JERE PONVR DGl A 9% 7 10mm f) NMR BN 3. OmL SR A0 0. 5ml. D,0. I
18 26KHz [ 55 (5T #8471 100ppm, 128K f5) F1 90 B fikah ( & &$RER K 56db I pw9o
= 10. 7 34> ) 3K453 PONMR Shils. K 13C T1(23sec) 5 GLN JERRAEC, MAGERIN [A] 1352
HEZEE K 10 £ (JHIZEIR d1 = 240sec, SREL I [A) at = 2. 52sec) o 18 5 F3 4 360
AR 25 26, 3 /NEF (1) SEEG B TR] o AN AESREXES 1) (at) IEFEA T Waltz— 5 1H 22
M), M HIH] Nuclear Overhauser Enhancement (NOE) .

[0203]  sjfidsl] 1 K H7AT B MG1655/pSW138-168V [ A& 1%

[0204]  7E4EFN B R EESL 2 BT, KB MG1655/pSW138-168V [KFl TR F2 M) 7E 30°C 5
(¥ (300rpm) 500mL LB 35753k (FFZTH4h 78 0. Img 2L VUMK ) FA4EK 6-10h (0Dg5 = 1-2) o K
AT B MG1655/pSW138-168V JIE/K fft il B AR L T 14-1L Braun Biostat C&REE#s (B. Braun
Biotech InternationalGmbh, Melsungen, Germany) 7, {1 e fai Begeds ( H &G %4
WA ER DL TS RIFLNE ) o 75K 2 hRR T KB ATREEG =5 (7.50) o KI5
M aREEEKE PR E IR (R 3) RFZETF 0. Img 2 VIR B 2¢ B S 0 2 55 1R
(Difco) VBT 4g HiZGHEA 500mL i+ 15754 o

[0205] 3 4 iR T KB E s . NH,O0H(40% w/v) HTH,PO, (20% w/v) T4k pHo Wi
A R P A5 I A 27 S AT ) 25 %, B 480U Ra SR IR G N i se e i e e, R~ 18
25 R T RS S AT R BEANEI R . 0 B R BRI 5g/LL, Tl AR A 2 B b
BHER . 40-56 /NN, B RS2 5-10°C, Tk B0 e SE 40 Mo o 1 40 B v 1 4
T -70°C. BAMMRifr 4 4 NIT 60(1910 GLN U/g dcw) .

[0206] 3K 2. KBHTI KBS 755

[0207]
(NH4) ,S0, 5. 0g/L
K,HPO, 4. 0g/L
KH,PO, 3. bg/L
MgS0,%7H,0 0.6g/L
FEERR =% (NaCitrate) *2H,0 1. 0g/L
NZ Amine AS (Quest) 2. 5g/L
W5 (Antifoam)— Biospumex 153K 0. 25m1/L

[0208] X 3. REMHEILE

[0209]

W
FriG IR 10g/L
CaCl,#2H,0 1. 5g/L.
FeSO#7H,0 5g/1.
ZnS0#7H,0 0. 39g/1,
CuSO,#5H,0 0. 38g/L,
CoC1,#6H,0 0. 2g/1,
MnC1,#4H,0 0. 3g/L

[0210] K 4. KREFRE A
[0211]
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W IRV E R /M BoR(H
WPESE (rpm) 400 400 1000
S (slpm) 2 2 10
pH 6.8 6.8 6.8
J£ 711 (kPa) 0.5 0.5 0.5
DO 25% 25% 25%
IREEC 30 30 30
[0212] K 5. FUHHE S ITH O KB AN R P
[0213]
EFT (h) AMELEE (g/min) )
0 0 wIZRE (R)
5 0.27 #IZ50E (50% w/w)
14 1.3 FLBE (25% w/w)

[0214]  SCjfifsl] 2 KRt B MG1655/pSW138-168V 7E GA/PET AT 1) £ 32 I 3k 1~ H 1) [ o
[0215]  7E 50 °C, i 1 J# i # 12 1] 228g £ B 28 WK PR AZ I A 12g 1 kS (FMC
GPI11) , A RN VR G MR 80°C H 2 M MR e, W18 RIS B4 H1 2
52°C. FEFMITI HA DR TR+, 74 25°C, 7] 84. 8g 0. 35M Na,HPO, (pH 7. 3) HHIA
83. 2g VAR I K I AT T MG1655/pNM18-168V 41 e (25. 2% dew) FHRA H 2 41 METE, A G
N ESEAZ BB AZ BRI 1 % (10w L 12, 500U/mL. DNase (Sigma) /100mL 40 B 87 ) - 4540
M EF W IESE LT 230 TCeKF 140 $9CK Nupro TF strainer elementfilter idji&, itk
HHAE 50°C . FEBEREIIEIN, 4 50°C I 160. 0g KW 1 MG1655/pNM18-168V 4 i B V5 ik
IINE] 52°C 1 A XEERE WA 76 AT°CHAF R AN ML / A SR BTF A U] 206
(R4t 3k, 7E40 37-38°C AEREFEI RIS N 0. 25M KHCO, (pH = 7. 3) 53 i Sk 17 3 1 5 Ay
5-8mL/min. {573 2 1R T 2EAH RS2 ph i+ SR AEDERE BRI AL 1 /N, K L A7 T
0. 25M B PR ZH (pH 7.3) .
[0216]  [E5E M4HME / fi SRR AL 2 AC IR AL UEAT FE7K 1 0. 5g 25 % I 3 — i
(GA) (Sigma M752-07) I AFIETF T 48ml 0. 25M IR BR&8#F (pH 7. 3) H1 1) 20g Bk 1+, JF1E
FEIRBEE LADNE . ARJE ER T BIFE A IAK R 2. 0g 12, 5wt % 58 &4 W f% (PET,
BASF LUPASOL PS) , 7F &= 3K Bk 7BV A B FE 18 AN/ o BT [ GA/PET AZ B
[FIBRT, 75 48mL 0. 25M Bk RV (pH 7. 3) WHdiFEMR (15 30%h) ARG 647 T 5°C 1. OM ik
RSk (i 7.3) . fERIMECIERGE AL SR (VR B ER ) RIMEALTFIZ AT, 215 U
180mL 0. IM ZFERRHEE (pH 7. 3) ¥ BRF IR MK (15 538 ) LR 1. OMBRIREEL (pH 7. 3)
SEAL TR o 15 30 R[] e %) 40 WA A SR RR A [ 5 1) NIT 60,
[0217] s 3 R — B / T8 24 W M AT Bk A f S B [ B K I A B MG1655
pSW138-F168V #4F 1 [{ /K / BRIk AL
[0218]  7E 35°CERAAMFIM IS (176mm Hg) Aol dnsictifs] 2 B id ol 2% (1) 1 — 1%
/ B LN W AE TR 1R # SRR [ 5 )R Pt 1 MG 1655,/ pSW138-F 168V #4 4K+ Zk ¥ i /K 24 /s
e WiKEHRTFEESEY (CRIK) ZRTFEERRE0.0914. 2RJ51E 5°CE 25°CH it
KIGHIERT BT 20 51 (ERE)0. 10M SEEBRERWE (pH 7. 3) o, B K 12k 1 &
HAKA . LLO M5 (FZERE)0. 10M LFEERE . (pH 7. 3) W15 2 H KL BR T 3E%
PRI, SR JE AR E 4 TAE 5 CHAT EH AR BIZR T kvl R KRB ¥ E & 5 Ry CRIR
K) BT EREMA 0. 210 X T4E 25 CHATEH KA IER TR UL, EH/KUMZR FERS
24
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BB T EEMLAZ 0. 212,

[0219] =L Jiti {51 4 /3 — Eff Zkﬁ‘ﬁlﬁﬂézﬁ&ﬂ%ﬁ’]ﬁﬁﬁﬁx.ﬁﬂ’]ﬁ%ﬁlMG1655
SW138-F168V ]

[0220] E/m}#r”%mﬁﬂwﬁﬂiﬂ& 25 Clﬁﬁ LN ) aﬁ‘@&%%ﬂﬁﬁﬁ&f H— RN
A BETERCEETF ) TN 8. 0g GA/PET AZHK K K AT B MG1655/pSW138-168V/ #1 XK
BT (0. 40g T4 E, dn St 2 Pk il e& , ANZATHEK / FEHKAL) , 6. omL 7K M S RERR
B (4.0M, pH 7.0) F1 21. TmL ()22 B 72800 K . B RNES (A MEDHET ) mA
1. 7T1g FHT KA ET GA/PET AZHR I K MAT B MG1655/pSW138-168V/ f1 SRR ER T~ (0. 41g T
SN M, WS 3 BTk il &, 78 35 C AT IK, 7E 5 CRET EH K1k ) » 6. OmL 7K L
Mk (4.0M, pH 7.0) F1 28. OmL [ L BS T 25 10K. 28 = RNAER Cir A EMEDLEET ) S
A 1. 70g EF/KALE GA/PET AT XK K AT B MG1655,/pSW138-168V/ fi X SERLER T (0. 40g
T-40 Mo, G SEig) 2 Bk il 4%, 76 35 C AT Ik, 78 25 C AT E B /KAL) , 6. omL [ /K P
LR (4. 0M, pH 7.0) FH 28. OmL (1925 B T 257K o AR5 VBN o N 35 P (RT3 P
IR 3. 50mL (3. 75g) (1) 60. 8wt % LEENE (GLN) (40. Ommol GLN, 0. 320mmol F{ ;LA
0. Twt % SIEEERARE ), I 0. 80omL /K PEE A LB (1. 875wt % NH,) ( i pH A 7.5) .
TEIN GLN 2 Ji5 P 5 I TR) B HH s A e (0. 100mL) FF 5 0. 100mL (7K, 0. 010mL [#)
6. ON HC1 F1/KH ¥ 0. 200mL [¥] 0. 25M 1EAEE (HPLC SMiFRAE ) 1RG, IR GBS L, 1l
HPLC 73 #4321 1 _E35 W LARA 8 414G SN S AR EL TS 1 (U/g dew) (R 6) .

[0221] 3R 6. L / B L0 W HEAS IRV A SO IR ] 2 iR WA T MG 1655 ,/pSW138-F 168V
HALTAENLK / F R KA Z BTN 5 I G

[0222]
B EmEns | BAEE (C) | EFALIEE (C) [HiEkE /g dow) | EHAMLERIEE )
ANHAT 7K G o 1787
R 7K / EFKAL 35 5 1049 59
R 7K / ERKAL 35 25 1032 58

[0223]  SCjfifsl] 5 [l s 2 ji LAK — S FiAb 3 KA B MG1655/pSW138-168V

[0224]  #EAT 200-L [ A& 8% CL 7= A2 3 A K W #F 1 MG1655/pSW138-168V 4fl i 1) & B ¥4 »
SR G AE T 2 2 WU AE SR AL UL U AL BRI ML . B T & TR R R AE 2-L MR
N 0,50 Fl T8 72 3 (A AT B RFEREUY (Ambrex 695,5. 0g/L) , K,HPO, (10. 0g/L) ,
KH,P0, (7. 0g/L) » 7K A FriF B84 (1. 0g/L), (NH,),S0,(4. 0g/L), MgSO0, = 7TH,0(1. 0g/L) F
Frig Rk EL (0.10g/L)) o ¥REFRIEMN) pH YR 6. 8, ¥ IR B T KB K Jaasm
YIS A FE (10mL, 50wt % ) FI ImL Z(LL VG AR (25mg/mL) » #F 20 % H i A 9 1-mL ¥4 %
1)K #F B MG1655/pSW138-168V A7 55 75 1) 1 fb 21| T Ph - B5 75 5%, FFAE 35°C H1 300rpm
B 9te AEZY 20Dg, B A 1 55 Fe W # 2] 1AL ()M ¥ R A (Braun) (H &4 8L 135
5L, B 9E b 4 A KH,PO, (3. 50g/L) , FeS0, * 7TH,0(0. 05g/L) , MgS0, » 7H,0(2. 0g/L) , —
KA ¥ B R 4N (1. 90g/L) , B REHZEL 4 (Ambrex 695,5.0g/L), Biospumex153K [ I 5]
(0. 25mL/L, CognisCorporation), NaCl (1. 0g/L), CaCl, * 2H,0(10g/L) F1 NIT JE & JC £ %
W (10mL/L)) « JREJTTRBW S H —/KEMEE (10g/L) , /K4 MnS0,(2g/L) , NaCl (2g/L),
FeSO0, » 7TH,0(0. 5g/L) , ZnS0, * 7TH,0 (0. 2g/L) , CuS0, * 5H,0 (0. 02g/L) 1 NaMoO, * 2H,0 (0. 02g/
L) o KW JGds I aFs 120g HAHAE R (50% w/w) FIZLLPEAR 16mL /73 (25mg/mL) .
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[0225]  ¥gififsa (dO) MR EFSHILE S MM 26% . B el e Pk iE % (400 2
1400rpm) 2R f5 i@ L@ (2 2 10slpm) ##) dO. ¥t pH $3H)4E 6. 8. NH,0H(29% w/w)
A H,S0,(20% w/v) F T pHo KRR EEIEHIAE 35°C, kK10 0. 5bars. £E ca 60Dy, I
R FEYEERE R 2001 () Biostat-D Braun KBRS . ATH RS 23E 5 R 7 R B4 AR,
WIUE TAERRUA 1400, BN 50% w/w HIZIH 2 8g/L. B G ALRIRME B sl ke, — F A4
BEIHFER < 0. 5g/L, WILL 50% w/w i 2 b 3% P e iR = (38 6) JashahRb o itk
T ca 250D, I, P IVRF 46 4 122 FE TS A e IR R ) 26 % D- FLBRE W (R 7)o

[0226]  HHRFEFEHILE 35. 0°C, Sk JJ#=HIAE 0. Sbar, 5 —Fr B (CHIZFEFTEL) 1 pH 25
11 6.8, % BB (FLEEBT B ) 1 pH = HI4E 7. 2. NH,0H(29% w/w) F1 H,S0,(20% w/v) H T
i) pH, 55— BRI dO B 5hI7E 2 SR 25 %, 55 W BEIK) dO 45 hI4E 10% . 1 i i 4
FE (250 % 450rpm) ARJGAL S (25 & 35s1pm) #5558 dO. 7E MBI A 5 b WA A0 7 25 B
FUFUHE AT, W A 2R AT 0. 1g/L 8 FUMHEE 1g/L, W I 1AM BFRE 7> Bl PR AR
AL BRVELE R B FLAEANEL 40 /NI JE S5, I R L B R S A e B R AR A A
HRUEAT I AL, AR R IR R 8kg T4 U EE, B 2819BZN U/g dew (1788 GLN U/
g dew) [T 7K fift i bl vl 2k

[0227] R 7 AMEIFEST

[0228]

ANEHE A 1AjBE (h) AELER  g/min JEEY) By B

0 6. 13 50% w/w @A | B
1 7.13 50% w/w A | B
2 8. 28 50% w/w A | A
3 9. 62 50% w/w A | B
4 11.18 50% w/w HIZRE | A
5 11. 18 50% w/w A | B
6 11. 18 50% w/w Rz | A
7 11. 18 50% w/w Rz e | A
8 11. 18 50% w/w HIZE | A
0 11. 22 25% w/w JL¥E R
2 24. 42 25% w/w SL¥E B
20 16. 72 25% w/w JL¥E s
30 18.7 25% w/w LY s
40 18.7 25% w/w JL¥E R

[0220]  7EREEARE, Bt iis 2 150rpm, (5 100l <, BRE R EFAE 35°C o BUH 30 0 K 1
T, TE R EEAS B T 2 180kg. #4115 B VAR € 22 pH 5. 2 FFLL 20% H,S0,(20% w/w)
F1 NaOH (50 % w/w) {R¥FELE 1% pH, [F] B 0 B $30 LA~ 90mL/min FIIEE A 9. OL 17K M K%,
T (GA,10% w/w) XIS I AR SE T 50mg W/ AR /min, [ R ZIRE R
2y 5g L /L(0. 0358 L& /0Dss) o FILE AT IO T 5 A/ NG, B pH I &
N 70, BRI 1. 8L K AR FR AU (10% w/w, pH 7) (LR N 1g WIRIRA
By /L) AR TERERE 15 0 Bhe AR EAR TR PR AR 10°C, BERERRK A 100rpm. {F ]
Diskstack &AL (Alfa Laval) ¥R S 40kg 40 B BIF W, AR5 W BIFW P I
50kg DI 7K (20°C ) , il ik B O IR AW AA LA 28 40kg PR I 40 B iZ . B B2l (B
A NIT188A-C2) A7 T 5°C, W0 7o 20 M A 30 FE 2 FH ) 5 2 %y & A A5 (sl
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6) o TIPSR LSS E TR 8.
[0230] 3% 8 :GA HINVfiml i 2 kAL BHAL R A F- AN [R] o B 1) 56 7K At ey A
[0231]

RN B BZIN U/g dew
GA AMFERT  GA AbFRJS  NaHSO3 4b3 5 2819 3300 2493

[0232]  SZjfafs 6 i — B AL 33 KA B MG1655/pNM18-168V {F GA/PET AZ B A X%
5 2 H g ]
[0233]  #F 5°CHf M RN VA7 PR SV B0 AL B (1) SE 5 5 10 R RV P [P I e 24 40 i 2837
TR AED S o K= AR R AN MUY TIE B T 5 A &1 0. 35M B IR G2 Pyl (pH 7.2) W, ¥
132N I 4 BBV E VAT 5°C B, AT AR U0 SE A5 2 Pk (9 8] 2 (A GA 5 PET AL 27 AC BRI
TR OB o 7 A IR ] S A B AL RIS RR A [ 52 %) NIT 188A-C2,
[0234] S jife] 7 Ad A pi — P Y A 3K K i AT B MG 1655/ pNM18—168V A 7 T [ MG1655
pSW138-F168V 4, 1~ ill 24 1 1 — 8 / 58 &0 W e A e 1) £ S e [l o 14 A= A0 4 A 3 114 i
K/ &KL
[0235]  7E 35°CTEHEARTKHMAETH (176mm He) " nSEtifs] 6 Hh Birad il 4 i 3 —
1 / B8 L0 M AT Tk () F SR JE ] 5 YK A 1R MG 1655,/ pSW138-F 168V 4k B+ i /K 20
AN BRE, $2 EIRTT AR OK 4 AN CR3E 24 /) o K EBR T B2 5010 CRIBE
K) BRFEEIAZ 0.217, AJSLESCHERTE T 20 51 (#%HE & ) 0. 10M SFEREH
W (pH 7.3) 72 A/, AITPE K BRFFOR KA. BL 9 £ (4% FE& ) 0. 10M &1
R (pH 7. 3) 4145 2 B EHU KA B BR FUR PRI, ARG FRE s X T4E 5 C AT E Bk
R BR TR UL, BEHKAI B F 2 5904 CRIAK) BRFEERLZ 0. 578, A 14EY)
AR R A [ 2 1 NIT 188A-C2-D,
[0236] St f] 8 A ] & — @é“%ﬁuiﬁﬁ KT B MG1655/pNM18-168Y K 7 #T B MG1655
pSW138-F168V %‘1&%%%6@& /r<Zﬁﬁ]ﬁﬂﬁxﬁﬁﬁ’]ﬁiﬁﬁx@ﬁﬁﬁﬁ%ﬂ. MG1655

[0237] Eﬁ@éﬂ’]ﬁ%ﬁlﬂ E 50mL EI’J%E&F 7 (/E\ﬁTﬁ*Mﬁ@#zﬁE /m}%*‘}”ﬁ%JE 25°C )
HEAT LR 1) SRR AL L S N (R — NPy ) o AE 28— 410U S N A, AN M
M 4g GA/PET TR K H B MG1655/pSW138-168V/ Ml X ERBR T~ (0. 20g T4 ML ;
[#] 522 [ NIT188A-C2, WLty 6 Pl e ([l 2 5 A GA TALIE 4L ) ) , 3. OmL 7Kt &
BEPREE (4. OM,pH 7.0) 1 7. 75mL (1) 2% 5 25 10/K o 7555 A0 SO A, AN SN 25 50
N 2.55g GA/PET ZZBE K FT 1 MG1655/pSW138-168V/ 1 X 3EMEk T~ (0. 20g T4 ;
[#] 522 [) NIT188A-C2-D, nsicjilis] 7 prid il es ([l 2 Wi GA TROALSE A M, 2R 5 ik / B8
KA )) 5 3. OmL IR It S BERR#E (4. OM, pH 7. 0) 1 9. 10mL {25 & 725 187K

[0238]  DIESPEREA SON25, 48 25°C HiF IR A4, [R] i A A A2 A v B 25 22 R B i
KA 0.520mL 62wt % Z i (GLN) (6. Ommol GLN, 0. 006mmol A ; LL 0. 7wt % £ B 1
FasE ) F10. 150mL 7K AL A (0. 9375wt % NHy) 5 [BIBTEE 2 /NN 1 A28 A1)
GLN ME S (R FLEI N 8 IR GLN ¥ U K ME S Ak i ) DAEREF GLN [k
< 400mM FF H. pH 7E 7. 0-7. 5 WINEH P o FEBWIINAN GLN 2 i TS Hf 52 IR IR (0] Y s A
fm (0.050mL) FFH0IZ 0.010mL 1) 6. ON HC1 F1ZK HH ) 0. 200mL ) 0. 25M S A (HPLC A1
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FRUE ) T, B A5 B RR S ) E0y, it HPLC 23 M b3 Wi CARA 2 W06 S N33 S A8 AL 55 ) B
W (pmol FERE /min/g dew ZEMMEALT] ) o

E S 5E B 5 100 96 [#) GLN 4l 4k L= A=

LR (VERERIIER ), 773> 99% . K 9 FIH T AEYMEATIRIAE L s .

[0239]
WiRE

R AE 25°CHETE

PEVEALTII L

[0240]

pSW138-F168V A=A LL 3G P

TR — R, WA NP AR P R R B (EET ) KM
Wy, BT 58 40 B AR AR R SR G . SRS 0] SN2 I N 2 8 1)
F B AR, WITAE BIN GLN Fl A A0 B 2 BT AE 5
(%) 15. 3mL [I0UG SO ARRR ), il i in A K M GLN FIEU AL B 24y (tn SR i — B
MR, FEZR 10 A0 T HA WA 1)E St 2 s A Bl i

£ RN AT S AR R TR

R 94T M BUAL PE KK B A T MG1655/pNM18-168V K fizg AT i MG1655/
pSW138-F168V etk il 4 1) 1 1 / 58 LM M HEAT IR 1 48 SR ] 7€ i K AT 1 MG 1655/

[0241]
[ 2 F 41 B AE W b BOKEE (C) | FEEHkL BEE (C) thidtE  (U/g dew) |EFKILE  BEE (%)
NIT 188A-C2 I I 1826
NIT 188A-C2 I I 1857
NIT 188A-C2-D 35 5 1660 90
NIT 188A-C2-D 35 5 1584 86
[0242] 3% 10. A5 FH HH 8 1 T Ak 38 1) 40 Jf o) 5 1) 0 I /PET AZIBE 1A A1 S IR ] 2 R
A EA T I B AU EA TG IR I 224 X S Y A (R i A A D I B v PR
[0243]
| B K B P AW EAH] 49 e TE
M (GLN U/g dcw)
rxnl £
B/ Z #7 rxn4 b iE
Bl tmie | Kiued B P8 T %
AR | R @me R 1| RE2 | RE3 | BM 4 (%)
NIT 188C2 -3 1826 | 1518 1596 1759 4
NIT 188C2 -3 1857 | 1656 1581 1947 0
NIT 2 1660 1369 1472 1674
188C2-D 0
NIT P2 1584 | 1392 | 1485 1417
188C2-D 10
[0244]

*m‘ﬂﬂ 19 fe i % —

&fiﬁ’]k%ﬂn MG1655/pNM18-— 168\7%4{?%%?{]& ﬁ@

[0245]

R B 1) 2% 1) GA/PET AR K i MG1655/pSW138-168V/ fff XEEIER T (

JE ) NIT 188A-C2, 44 M S 18] © 3R i) & (A6 [ 7€ 2 /i H GA PAL PR L)) /£ 5°C

il {7 AE L OM R BR S 8% (pH 7.3) ™ 28 Ko K i /K 1) GA/PET A8 Bk (¥ K i A 1 MG1655/

pSW138-168V/ i1 XK T ([ 52 ¥ NIT 188A-C2, 4% fESEHf) 7 (IR /K ) 78 5°Chitif7

FETHRET 28 K, AR JA F ISt 7 R 0BT KAk o A8 22 AR = LA 180mL (¥ 0. 1M
28
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CWERERE (pH 7. 0) B EMEALFIBRIR IR (15 2350 ), SRIE AR 42 R Szt 8 Ah ik AL e
5 AE D AR A AT PR et U N (R — R4 ) T v 72K 11 P EoR
T A MESAH SN PR YRR SIS A SRR B R BV

[0246] 3% 11. A H 80 18 FOUAL 2 1 40 B il 25 1R 3 — 18 /PET AZIBE 1) A SR JR T o IR Ak
DAL TR I B A AR ARG B 1R % St XS R P I B 2 s AR A TRIALE 5 °C A4 28
Ko B AKEA K o

[0247]
HEI AR AL F A MBI B0 E
M (GLN U/g dew)
B & &4 tm fo A PEAL rxnl %
vl rxn4 b iE
(KRB E e m M # T
e ) RE 1| RE2 | RE3 | RN 4 (%)
R BLIK 44 1910 1455 1580 1543 19
ABLAKE 1987 1434 1472 1783 10
BL7K/E # 7K AL 1474 1467 1585 1318 11
Pt IK /& #7 7K AL 1493 1412 -- 1665 0
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ol

110> P4 /k i F v 7] (E. 1. duPont de Nemours and Company, Inc.)
<1205 FITA LT 1 1A ] 7 RO A= A A A gt il ) i ik
<130>CL3889PCT

<160>57

<170>PatentIn version 3.4

<210>1
<211>12
<212>PRT
213> N TJF4

220>
223> ARSI P

<220>
<221>MISC_FEATURE
€222>(2).. (2)
<223>Xaa = Ala 8% Gly

<2202

<221>MISC _FEATURE
<222>(3).. (3)

<223>Xaa = Leu, Val B¢ Ala

<2202

<221>MISC_FEATURE

<222>(4).. (3)

<223>Xaa = Ala, Asn, Ile, Cys, Val % Gln ;

<220>

<221>misc_feature

<222>(4).. (4)

<223>Xaa A LR RAR = AL 1 2 FE IR
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<220>

<221>MISC_FEATURE

<222>(8).. (8)

<223>Xaa = His B¢ Asn ;

<2207

<221>MISC _FEATURE

<222>(9).. (9)

<223>Xaa = Leu, Tyr, Phe, Ala, Met, Lys, Val, Thr 8% Arg

<2202

<221>MISC_FEATURE

<222>(10).. (10)

<223>Xaa = Asn, Gln, Met, Leu 8X Ser ;

<220>
<221>MISC_FEATURE
<222>(11).. (11)
<223>Xaa = Pro ¥ Thr

<220>
<221>MISC_FEATURE
<222>(12).. (12)
<{223>Xaa = Leu 8¥ Val

<400>1

Gly Xaa Xaa Xaa Cys Trp Glu Xaa Xaa Xaa Xaa Xaa
1 5 10

<210>2
<211>12
<212>PRT
213> NTJF4

220>
223> AL FIIE P #2

<220>
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<221>MISC_FEATURE
<222>(2).. (2)
<223>Xaa = Ala 8Y Gly

<2207

<221>MISC_FEATURE

<222>(4).. (4)

<223>Xaa = Ala 8% Gly

<2202

<221>MISC _FEATURE

<222>(9).. (9)

<223>Xaa = Leu, Tyr, Phe, Ala, Met, Lys, Val, Thr 8% Arg

<2202

<221>MISC_FEATURE
<222>(10).. (10)

<223>Xaa = Asn, Gln, Met B{ Ser

<400>2

Gly Xaa Leu Xaa Cys Trp Glu His Xaa Xaa Pro Leu
1 5 10

<210>3

<211>1110

<212>DNA

213> IR R 72W

220>
<221>CDS
<222>(1).. (1110)

<220>

<221>misc_feature

<222>(1).. (3)

<223> RIHER T TTG 48 K ATG LME gt EA R IA

<400>3
atg gtt tcg tat aac agc aag ttc ctc gcg geca acc gtt cag gca gag 48
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Met Val Ser Tyr Asn Ser Lys Phe Leu Ala Ala Thr Val Gln Ala Glu
1 5 10 15
ccg gta tgg ctc gac gca gac gca acg atc gac aag tcg atc gge atc 96
Pro Val Trp Leu Asp Ala Asp Ala Thr Ile Asp Lys Ser Ile Gly Ile
20 25 30
atc gaa gaa gct gcc caa aag ggc geg agt ctg atc get tte ccg gaa 144
Ile Glu Glu Ala Ala Gln Lys Gly Ala Ser Leu Ile Ala Phe Pro Glu
3b 40 45
gta ttc att ccg ggc tac ccc tat tgg gecg tgg ctc gge gac gtg aag 192
Val Phe Ile Pro Gly Tyr Pro Tyr Trp Ala Trp Leu Gly Asp Val Lys
50 5h 60
tac agc cta age ttt act tca cge tat cac gag aat tcg ttg gag cta 240
Tyr Ser Leu Ser Phe Thr Ser Arg Tyr His Glu Asn Ser Leu Glu Leu
65 70 () 80
ggt gac gac cgt atg cgt cge ctc cag ctg gecc geg cge cge aac aaa 288
Gly Asp Asp Arg Met Arg Arg Leu Gln Leu Ala Ala Arg Arg Asn Lys
85 90 95
atc gca ctc gtc atg ggc tat tcg gag cgg gaa gcc gga tcg cge tat 336
Ile Ala Leu Val Met Gly Tyr Ser Glu Arg Glu Ala Gly Ser Arg Tyr
100 105 110
ctg agc cag gtg ttc atc gac gag cgt ggc gag atc gtt gecec aat cgg 384
Leu Ser Gln Val Phe Ile Asp Glu Arg Gly Glu Ile Val Ala Asn Arg
115 120 125
cgc aag ctg aag ccc aca cac gtt gag cgt acg atc tac ggc gaa ggc 432
Arg Lys Leu Lys Pro Thr His Val Glu Arg Thr Ile Tyr Gly Glu Gly
130 135 140
aac gga acc gat ttc ctc acg cac gac ttc gecg ttc gga cge gte ggt 480
Asn Gly Thr Asp Phe Leu Thr His Asp Phe Ala Phe Gly Arg Val Gly
145 150 155 160
gga ttg aac tge tgg gaa cat ttc caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg gecg atg tcce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa ctg agec atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Leu Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 072

33
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Val Thr Arg

acg
Thr
225
gaa
Glu

g88C
Gly

888
Gly

gct
Ala

gtc
Val
305
gac

Asp

ctg

Leu

acg
Thr

aag

Lys

210
cag
Gln

cag
Gln

ccg

Pro

atc
Ile

gga
Gly
290
cag
Gln

ggt
Gly

cga

Arg

aaa

Lys

tag

<210>4

<211>369
<212>PRT

gtg
Val

cgce

Arg

gat
Asp

ttg
Leu
275
gce

Ala

ttc
Phe

cge

Arg

caa
Gln

cte
Leu
355

Ser

atc
Ile

gca
Ala

gga
Gly
260
tac

Tyr

gat
Asp

gac

Asp

ttg

Leu

geg
Ala
340
ttt
Phe

Tyr

gga
Gly

ctg
Leu
245
age

Ser

gca

Ala

ccg

Pro

ccg

Pro

gat
Asp
325
gct
Ala

gaa
Glu

213> IR R 72W

<400>4
Met Val Ser Tyr Asn Ser Lys Phe Leu Ala Ala Thr Val Gln Ala Glu

Ala

cct
Pro
230
ttg

Leu

gag
Glu

gag
Glu

gtc
Val

cgce
Arg
310
gtg
Val

gag
Glu

caa
Gln

Ile
215
age

Ser

ccg

Pro

ctt

Leu

atc
Ile

g88
Gly
295
aat

Asn

aat

Asn

cag
Gln

tece

Ser

Glu Gly Gln Thr

gCg
Ala

caa
Gln

gCcg
Ala

gat
Asp
280
cac
His

cat
His

acc

Thr

gag
Glu

ctt
Leu
360

atc

Ile

gga

aag

265
ctg

Leu

tat

acg

Thr

cgce

cgt

Arg

345

ctg

Leu

34

gaa
Glu

tgt

250
cct

Pro

gag
Glu

tcg

Ser

cca

Pro

agt
Ser
330
cag
Gln

gct
Ala

acg
Thr
235

g8cC
Gly

ctg

Leu

cag
Gln

Cgg
Arg

gtt
Val
315
cge

Arg

gca
Ala

gaa
Glu

Phe
220
tte
Phe

tgg
Trp

gcg
Ala

att
Ile

cct
Pro
300
cat
His

gtg
Val

tce

Ser

gaa
Glu

Val

tgc
Cys

gCcg
Ala

gaa
Glu

ctg
Leu
285
gac

Asp

cgce

Arg

gag
Glu

aag

Lys

cecg
Pro
365

Leu

ctc

Leu

cgc

Arg

gat
Asp
270
ctg

Leu

gtg
Val

atc
Ile

aat

Asn

cge
Arg
350
gtc
Val

Cys

aac

Asn

att
Ile
2b5
gct
Ala

gcg
Ala

ctg

Leu

g8¢C
Gly

ttc
Phe
335
cte

Leu

cca

Pro

Ser

gac
Asp
240
tac

Tyr

gag
Glu

aag

tcg

Ser

att
Ile
320

cga

gga
Gly

gca

Ala

720

768

816

864

912

960

1008

1056

1104

1110
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1

Pro

Ile

Val

Tyr

65

Gly

Ile

Leu

Arg

Asn

145

Gly

Tyr

Pro

Val

Thr

225

Glu

Gly

Gly

Ala

Val
305

Val
Glu
Phe
50

Ser
Asp
Ala
Ser
Lys
130
Gly
Leu
Ser
Leu
Thr
210
Gln
Gln
Pro
Ile
Gly

290
Gln

Trp
Glu
35

Ile
Leu
Asp
Leu
Gln
115
Leu
Thr
Asn
Leu
Gln
195
Arg
Val
Arg
Asp
Leu
275

Ala

Phe

Leu
20

Ala
Pro
Ser
Arg
Val

100
Val

Gly
180
Pro
Ser
Tle
Ala
Gly
260
Tyr

Asp

Asp

Asp

Ala

Gly

Phe

Met

85

Met

Phe

Pro

Phe

Trp

165

Glu

Asp

Tyr

Gly

Leu

245

Ser

Ala

Pro

Pro

Ala

Gln

Tyr

Thr

70

Arg

Gly

Ile

Thr

Leu

150

Glu

Gln

Val

Ala

Pro

230

Leu

Glu

Glu

Val

Arg
310

Asp
Lys
Pro
55

Ser
Arg
Tyr
Asp
His
135
Thr
His
Val
Phe
Tle
215
Ser
Pro
Leu
Ile
Gly

295

Asn

Ala
Gly
40

Tyr
Arg
Leu
Ser
Glu
120
Val
His
Phe
His
Gln
200
Glu
Ala
Gln
Ala
Asp
280
His

His

Thr
25

Ala
Trp
Tyr
Gln
Glu
105
Arg
Glu
Asp
Gln
Val
185
Leu
Gly
Ile
Gly
Lys
265
Leu

Tyr

Thr

35

10
Ile

Ser

Ala

His

Leu

90

Arg

Gly

Arg

Phe

Pro

170

Ala

Ser

Gln

Glu

Cys

250

Pro

Glu

Ser

Pro

Asp

Leu

Trp

Glu

75

Ala

Glu

Glu

Thr

Ala

155

Leu

Ser

Ile

Thr

Thr

235

Gly

Leu

Gln

Arg

Val
315

Lys

Ile

Leu

60

Asn

Ala

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220

Phe

Trp

Ala

Ile

Pro

300
His

Ser
Ala
45

Gly
Ser
Arg
Gly
Val
125

Tyr

Gly

Pro
Ala
205
Val
Cys
Ala
Glu
Leu
285

Asp

Arg

Ile
30

Phe
Asp
Leu
Arg
Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn
Leu
Leu
Arg
Asp
270
Leu

Val

Ile

15
Gly

Pro

Val

Glu

Asn

95

Arg

Asn

Glu

Val

Met

175

Met

Ala

Cys

Asn

Tle

255

Ala

Ala

Leu

Gly

Ile

Glu

Lys

Leu

80

Tyr

Arg

Gly

Gly

160

Met

Ser

Thr

Ser

Asp

240

Tyr

Glu

Lys

Ser

Ile
320
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Asp Gly Arg Leu Asp Val Asn

325

Leu Arg Gln Ala Ala Glu Gln

340

Thr Lys Leu Phe Glu Gln Ser

Lys

<210>5

<211>356
<212>PRT

355

<213> [E R IE =W # M3

<400>5

Met
1
Pro
Arg
Trp
Ser
65
Ser
Phe
Gly
Lys
Ala
145

Leu

Ser

Gln

Asn

Gln

Leu

50

Leu

Ala

Ile

Gln

Leu

130

Arg

Cys

Gln

Thr

Tyr

Ala

35

Pro

Lys

Glu

Ala

Cys

115

Lys

Asp

Cys

His

Tyr

Phe

Leu

100

Leu

Pro

Leu

Trp

Glu
180

Asp

Tyr

Ser

Gln

85

Gly

Ile

Thr

Ile

Glu

165
Ala

Ile

Ala

Glu

Pro

Ala

70

Arg

Tyr

Asp

His

Val

150

His

Ile

Val
Thr
Gly
Phe
55

Arg
Tle
Ser
Asp
Val
135
Ser

Leu

His

Thr

Glu

Leu
360

Arg

Gly

40

His

Tyr

Ala

Glu

Lys

120

Glu

Asp

Ser

Ile

Arg Ser Arg Val

330

Arg Gln Ala Ser

345

Leu Ala Glu Glu

Ala

Val
25
Asp

Val

Tyr

Gln

Arg

105

Gly

Arg

Thr

Pro

Ala
185

36

Ala

Ala

Ala

90

Ser

Gln

Thr

Glu

Leu

170
Ala

Ala

Ile
Leu
Asn
75

Ala
Gly
Met
Val
Leu
155

Ser

Trp

Val
Thr
Val
Gly
60

Ser
Arg
Gly
Leu
Phe
140
Gly

Lys

Pro

Glu

Lys

Pro
365

Gln
Ile
Phe
45

Ala
Leu
Thr
Ser
Trp
125
Gly
Arg

Tyr

Ser

Asn
Arg

350
Val

Ala
Glu
30

Gly
Pro
Ser
Leu
Leu
110
Ser
Glu
Val

Ala

Phe
190

Phe
335

Leu

Pro

Ala
15

Leu

Glu

Ala

Leu

Gly

95

Tyr

Arg

Gly

Gly

Leu

175

Ser

Arg

Gly

Ala

Ser
Ala
Thr
Trp
Asp
80

Ile
Leu
Arg
Tyr
Ala
160

Tyr

Leu
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Tyr

Ser

Ser

225

Asn

Pro

Leu

Ile

Val

305

Ser

Ala

Gln

Ser
Gln
210
Val
Ala
Asp
Ile
Asn
290
Leu
Val

Pro

Glu

<210>6

<211>366
<212>PRT

Glu
195
Ile
Val
Ser
Gly
Tle
275
Asp
Asp
Ile

Val

Pro
355

Gln

Tyr

Thr

Leu

Arg

260

Ala

Pro

Leu

Gln

Ala

340

Ser

Ala

Ser

Gln

Leu

245

Thr

Asp

Val

Gly

Glu

325
Val

213> L ERE J1

<400>6

Met Val Glu Tyr

1

Pro Val Trp Phe

20

Ile Ala Glu Ala

35

Val Phe Ile Pro

50

Ala Gly Met Ala

Thr

Asp

Ala

Gly

Lys

His
Val
Glu
230
Lys
Leu
Leu
Gly
His
310

Glu

Ser

Ash

Ala

Arg

Tyr

Phe

Ala
Glu
215
Thr
Val
Ala
Asn
His
295
Arg

Ala

Gln

Thr

Ala

Asn

Pro

55
Ala

Leu
200
Gly
Leu
Gly
Pro
Met
280
Tyr
Glu

Pro

Thr

Phe
Lys
Gly
40

Tyr

Val

Ser Ala Lys

Gln

Asp

Ser

Pro

Glu

Gln
345

Lys

Thr
25
Cys

His

Arg

37

Cys
Met
Gly
250

Leu

Glu

Met

Pro
330

Val
10

Val
Glu

Ile

Tyr

Phe
Leu
235
Ser
Pro
Ile
Pro
Thr
315

His

Ser

Ala

Asp

Leu

Trp

His

Val
Thr
220
Glu
Ser
His

Ala

Ala

Lys

Val

Val

60
Glu

Asn
205
Ile
Val
Met
Asp
Phe
285
Ala
Val

Gln

Thr

Val
Thr
Ala
45

Asp

Asn

Met

Ala

Gly

Ile

Ala

270

Ala

Thr

His

Ser

Leu
350

Gln
Val
30

Phe

Ser

Ser

Ala

Ala

Glu

Phe

255
Glu

Ser

Thr

335

Leu

Ala

15

Ser

Pro

Pro

Leu

Ala

Ser

His

240

Ala

Gly

Ala

Leu

320

Ala

Val

Gln

Ile

Glu

Leu

Thr
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65

Met Asp Ser

Asn
Tyr
Arg
Gly
145
Gly
Met
Ser
Thr
Thr
225
Asp
Ile
Glu
Lys
Ser
305
Ser

Asp

Ser

Ile
Met
Arg
130
Asn
Ala
Tyr
Leu
Ala
210
Thr
Glu
Gly
Gly
Gln
290
Leu
Thr

Gly

Thr

<210>7

Ala
Thr
115
Lys
Gly
Leu
Ser
Tyr
195
Thr
Gln
Gln
Pro
Tle
275
Ala
Asn
Ile

Val

His
355

Pro
Val
100
Gln
Leu
Ser
Asn
Met
180
Gln
Arg
Val
Arg
Asp

260

Leu

Ala

Phe

His

Arg

340

Ser

His
85
Val

Leu

165
His

Pro

Met

Val

Lys

245

Gly

Tyr

Asp

Asn

Ala

325

Glu

Asp

70
Val

Val
Val
Pro
Ile
150
Trp
Glu
Glu
Tyr
Thr
230
Leu
Arg
Ala
Pro
Gln
310
Thr

Leu

Glu

Gln
Gly
Tle
Thr
135
Ser
Glu
Gln
Val
Ala
215
Pro
Ile
Asp
Asp
Val
295
Arg
His
Asn

Thr

Arg
Ile
Asp
120
His
Val
His
Val
Pro
200
Leu
Glu
Gly
Leu
Ile
280
Gly
His
Thr

Gly

Asp
360

Leu
Ser
105
Ala
Val
Tyr
Phe
His
185
Ala
Glu
Ala
Arg
Ala
265
Asp
His
Thr
Leu
Ala

345
Arg

38

Leu
90

Glu
Asp
Glu
Asp
Gln
170
Val
Phe
Gly
His
Gly
250
Thr
Leu
Tyr
Thr
Val
330

Asp

Ala

75
Asp

Arg
Gly
Arg
Met
155
Thr
Ala
Gly
Gln
Glu
235
Gly
Pro
Ser
Ser
Pro
315
Pro

Glu

Thr

Ala
Asp
Gln
Ser
140
Pro
Leu
Ser
Val
Thr
220
Phe
Gly
Leu
Ala
Arg
300
Val
Gln

Gln

Ala

Ala
Gly
Leu
125
Val
Phe
Thr
Trp
Asp
205
Phe
Phe
Phe
Ala
Ile
285
Pro
Asn
Ser

Arg

Ser
365

Arg
Gly
110
Val
Tyr
Ala
Lys
Pro
190
Ala
Val
Cys
Ala
Glu
270
Thr
Asp
Thr
Gly
Ala

350
Ile

Asp
95

Ser
Ala
Gly
Arg
Tyr
175
Gly
Gln
Val
Asp
Arg
255
Asp
Leu
Val
Ala
Ala

335

Leu

80
His

Leu

Arg

Glu

Leu

160

Ala

Met

Leu

Asn
240
Ile
Glu
Ala
Leu
Tle
320

Leu

Pro



CN 102016018 B

10/90 7T

<211>383
<212>PRT
213> BT LT BRI K22

<400>7

Met Ser Ser Asn Pro
1 5
Thr Val Gln Ala Glu
20
Lys Ala Ile Gly Phe
35
Leu Ala Phe Pro Glu
50
Ile Gly Asp Val Lys
65
Glu Asn Ser Leu Thr
85
Ala Ala Arg Gln Asn
100
Asp Gly Ala Ser Arg
115
Asp Ile Val Ala Asn
130
Thr Ile Tyr Gly Glu
145
Gly Phe Gly Arg Val
165
Leu Ser Lys Tyr Met
180
Ser Trp Pro Ala Met
195
Val Glu Ala Asn Asp
210
Thr Phe Val Leu Ala
225
Leu Phe Ala Gly Asp
245
Gln Gly Trp Ala Arg

Glu
Pro
Ile
Val
Trp
70

Leu
Asn
Tyr
Arg
Gly
150
Gly
Met
Phe
Thr
Ser
230

Asp

Ile

Leu

Val

Glu

Trp

55

Ala

Gly

Ile

Leu

135

Asn

Gly

Tyr

Ala

Val

215

Thr

Asp

Tyr

Ile

Glu

40

Ile

Val

Asp

Ala

Ser

120

Gly

Leu

Ser

Leu

200

Thr

His

Ala

Gly

Leu
25
Ala

Pro

Ser

Leu
105
Gln
Leu
Thr
Asn
Leu
185
Thr
Arg
Val

Lys

Pro

39

Thr
10

Asp
Ala
Gly
Asp
Arg
90

Val
Val
Lys
Asp
Cys
170
Asn
Pro
Ser
Ile
Arg

250
Asp

Gly

Ala

Tyr
Phe
75

Met
Met
Phe
Pro
Phe
155
Trp
Glu
Asp
Tyr
Gly
235

Ala

Gly

Lys

Asn
Pro
60

Ile
Arg
Gly
Ile
Thr
140
Leu
Glu
Gln
Val
Ala
220
Lys

Leu

Lys

Val
Ala
Gly
45

Tyr

Pro

Tyr
Asp
125
His
Thr
His
Ile
His
205
Ile
Ala

Leu

Ser

Lys

Thr

30

Ala

Trp

Lys

Leu

Ser

110

Gln

Val

His

Phe

His

190

Gln

Glu

Thr

Pro

Leu

Val
15

Ile
Glu

Ala

Gln
95
Glu

Asn

Glu

Asp

Gln

175

Val

Leu

Gly

Gln

Leu

255
Ala

Ala

Asp

Phe

His
80

Leu

Gly
Arg
Phe
160
Pro
Ala
Ser
Gln
Asp
240

Gly

Glu
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Pro Leu

Glu Gln
290

Ser Arg

305

Pro Val

Ser Arg

Tyr Glu

Ala Pro
370

<210>8
<211>381
<212>PRT

Pro
275
Ile

Pro

Gln

Val

Asn

355
Ala

260
Glu

Ile
Asp
Tyr
Glu
340

Ala

Pro

Asp

Leu

Val

Tle

325

Asn

Glu

Glu

Ala

Ala

Leu

310

Thr

Tyr

Ala

Gln

QI HRKEE C-14-1

<400>8
Met Lys

1
Ala Thr

Gly Ala

Tyr Trp
50

Pro Lys

65

Arg Leu

Tyr Ser

Asp Gln

His Val

Val

Ile

Glu

35

Ala

Tyr

Gln

Glu

Asn

115
Glu

Ala
Asp
20

Phe
Trp
His
Leu
Lys
100

Gly

Arg

Thr

Lys

Ile

Ile

Glu

Ala

85

Asp

Asp

Thr

Val

Ala

Ala

Gly

Asn

70

Ala

Gly

Ile

Ile

Glu
Lys
295
Ser
Ala

Arg

Ala

375

Gln

Tle

Phe

Asp

55

Ser

Arg

Ala

Val

Tyr

Gly
280
Ala

Leu

Leu

Thr
360

Ser

Ala
Gly
Pro
40

Val
Leu
Gln
Ser
Ala

120
Gly

265

Leu
Ala
Lys
Gly
His
345

Leu

Gly

Glu

Tyr
25
Glu

Lys
Thr
His
Arg
105

Asn

Glu

40

Leu
Ala
Tle
Arg
330
Gln

Pro

Arg

Pro
10

Ile
Val
Trp
Leu
Asn
90

Tyr

Arg

Gly

Tyr
Asp
Asp
315
Thr
Leu

Leu

Ala

Val

Glu

Trp

Ala

Gly

75

Ile

Leu

Arg

Asn

Ala
Pro
300
Thr
Ser

Ala

Asp

380

Ile

Glu

Ile

Val

60

Asp

Ala

Ser

Lys

Gly

Glu
285
Ala

Arg

Leu

Ala
365
Ala

Leu
Ala
Pro
45

Ser
Asp
Met
Gln
Leu

125
Thr

270

Leu
Gly
Asn
Asn
Ile
350

Pro

Glu

Asp
Ser
30

Gly
Glu
Arg
Val
Val
110

Lys

Asp

Asp

His

His

Ser

335

Glu

Ala

Ala

Ala
15

Lys
Tyr
Phe
Met
Val
95

Phe

Pro

Phe

Leu
Tyr
Thr

320

Asn

Pro

Asn

Pro

Tle

Arg

80

Gly

Ile

Thr

Leu
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Thr
145
His
Ile
His
Ile
Ala
225
Leu
Ser
Glu
Ala
Arg
305
Leu
Asp

Val

Ala

130
His

Phe

His

Gln

Glu

210

Thr

Pro

Leu

Leu

Gly

290

Asn

Asn

Ile

Thr

Lys
370

<210>9

<211>310
<212>PRT
<213> S M Iz FSAT 1 RB50

<400>9

Asp
Gln
Val
Leu
195
Gly
Gln
Leu
Ala
Asp
275
His
His
Ser
Glu
Thr

355
Val

Phe
Pro
Ala
180
Ser
Gln
Asp
Gly
Glu
260
Leu
Tyr
Thr
Asn
Lys
340

Pro

Asn

Gly
Leu
165
Ser
Val
Thr
Leu
Gln
245
Pro
Glu
Ser
Pro
Ser
325
Tyr

Glu

Thr

Phe
150
Ser
Trp
Glu
Phe
Phe
230
Gly
Leu
Gln
Arg
Val
310
Arg
Glu

Lys

Asn

135
Gly

Lys

Pro

Ala

Val

215

Ala

Trp

Ala

Ile

Pro

295

Gln

Val

Asn

Gln

Pro
375

Arg
Tyr
Ala
Asn
200
Leu
Gly
Ala
Glu
Ile
280
Asp
Tyr
Glu
Ala
Ser

360

Ser

Val Gly Gly

Met
Met
185
Asp
Ala
Asp
Arg
Asn
265
Val
Val
Val
Asn
Asp
345

Gly

Ala

41

Met
170
Phe
Thr
Ala
Asp
Ile
250
Ala
Ala
Leu
Thr
Tyr
330
Ser

Asp

Lys

155
Tyr

Ala
Val
Thr
Glu
235

Tyr

Glu

Ser
Glu
315
Arg
Ala

Val

Ala

140

Leu

Ser

Leu

Thr

His

220

Ala

Gly

Gly

Ala

Leu

300

Asp

Leu

Thr

Asn

Lys
380

Asn

Leu

Thr

Arg

205
Val

Pro

Leu

Ala

285

Gly

Arg

Val

Ala

365
Ala

Cys
Asn
Pro
190
Ser
Ile
Arg
Asp
Leu
270
Ala
Val
Gly
Gln
Pro

350

Asn

Trp
Glu
175
Asp
Tyr
Gly
Ala
Gly
255
Tyr
Asp
Asp
Ser
Leu
335

Leu

Gly

Glu
160
Gln

Val

Ala

Leu

240

Ala

Pro

Thr

Ser

320

Ala

Asp

Asn
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Met Thr Thr

1
Asp

Lys

Gly

Pro

65

Val

Asp

Tyr

His

Gly

145

Gly

Met

Lys

Cys

Pro

225

Arg

Pro

Ala

Arg

Val

Ala
Ala
Tyr
50

Gln
Pro
Met
Cys
Arg
130
Asp
Ala
Tyr
Pro
Phe
210
Glu
Gly
Val
Val
Pro

290
Thr

Met
Gln
35

Pro
Gly
Gly
Phe
Thr
115
Lys
Gly
Val
Gly
Thr
195
Val
Phe
Gly
Tyr
Thr
275

Asp

Thr

His
Ala

20
Gly

Arg
Pro
Tle
100
Ile
Leu
Ser
Val
Lys
180
Trp
Leu
His
Ser
Asp
260
Arg

Ile

Leu

Arg
5
Thr
Ala
Gly
Ala
Val
85
Val
Leu
Met
Thr
Cys
165
Gln
Val
Ser
Asn
Cys
245
Glu
Gly

Phe

Lys

Ile

Ala

Arg

Ala

Gln

70

Thr

Val

Phe

Pro

Phe

150

Trp

Ile

Ser

Ala

Ala

230

Ile

Asp

Lys

Ser

Pro

Ala

Glu

Leu

Glu

Gly

Phe

Thr

135

Pro

Glu

Gln

Thr

Cys

215

Leu

Val

Ala

Met

Leu
295

Val

Lys

Ala

40

Phe

Gln

Arg

Val

Ser

120

Ala

Val

Asn

Ile

Met

200

Gln

Asp

Asp

Ile

Asp

280
Thr

Ile
Met
25

Leu
His
Arg
Ile
Ile
105
Pro
Leu
Tyr
Tyr
Tyr
185
Gln
His
Val
Pro
Leu
265

Phe

Val

42

Gln
10

Ser
Phe
Tle
Tyr
Gly
90

Glu
Glu
Glu
Asp
Met
170
Cys
His
Leu
Gln
Met
250
Val

Asp

Asp

Asp

Arg

Pro

Phe

Ala

75

Gln

Arg

Gly

Arg

Thr

155

Pro

Ala

Val

Arg

Pro

235

Gly

Ala

Val

Glu

Gly

Leu

Glu

Leu

60

Glu

Ile

Asp

Glu

Leu

140

Pro

Leu

Pro

Ala

Gly

220

Asp

Gln

Asp

Val

Arg
300

Pro
Ala
Ala
45

Gly
Thr
Ala
Gly
Leu
125
Leu
Leu
Leu
Thr
Leu
205
Lys
Thr
Leu
Ile
Gly

285

Pro

Val
Ala
30

Phe
Gly
Ala
Ala
Gly
110
Leu
Trp
Gly
Arg
Ala
190
Glu
Asp
Val
Leu
Asp
270
His

Lys

Pro
15

Ser
Val
Arg
Ile
Glu
95

Thr

Gly

Gly

Met
175
Asp
Gly
Phe
Leu
Ala
255
Leu

Tyr

Pro

Gly
Ala
Gly
Thr
Ala
80

Gln

Leu

Tyr
Leu
160
Ala
Asp
Arg
Pro
Met
240
Gly
Asp

Ala

Pro
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305

<210>10

<211>339
<212>PRT
213> LI

<400>10

Met
1
Ile

Pro

Pro
65

Gly
Gly
Tyr
Thr
Lys
145
Gly
Ala
Ala

Glu

Val
225

Ser

Val

Ala

Gly

50

Arg

Arg

Pro

Leu

Ala

130

Leu

Ser

Ile

Lys

Trp

210

Leu

Thr
Arg
Thr
35

Ser
Gly
Asp
Glu
Val
115
Leu
Met
Thr
Cys
Gly
195

Gln

Ser

Ser

Ala

20

Leu

Glu

Phe

Glu

Val

100

Met

Phe

Pro

Tle

Trp

180

Ile

Ser

Ala

Glu

Thr

Glu

Leu

Arg

Phe

85

Glu

Gly

Phe

Thr

Pro

165

Glu

Glu

Ser

Cys

310

Asn

Ile

Lys

Val

Phe

70

Arg

Lys

Ala

Ser

Ser

150

Val

Asn

Leu

Met

Gln
230

Thr

Val

Ala

Val

Leu

Ile

Pro

135

Leu

Tyr

Arg

Tyr

Leu

215
Phe

Pro
Gln
Asn
40

Phe
Leu
Tyr
Ala
Glu
120
Gln
Glu
Asp
Met
Cys
200
His

Cys

Phe

Ala

His
Glu
105
Lys
Gly
Arg
Thr
Pro
185
Ala

Ile

Leu

43

Asn
10

Ser
Phe
Glu
Val
Ala
90

Leu
Asp
Gln
Cys
Pro
170
Leu
Pro

Ala

Arg

Gly

Thr

Ile

Ala

Gly

75

Ser

Ala

Gly

Phe

Ile

155

Ile

Tyr

Thr

Ile

Lys
235

Val
Val
Val
Phe
60

Val

Ala

Tyr

Leu
140
Trp

Gly

Arg

Ala

Glu

220
Asp

Ala
Tyr
Glu
45

Ile
His
Ile
Lys
Thr
125
Gly
Gly
Lys
Thr
Asp
205

Gly

Phe

Ser
Asn
30

Ala
Gly
Asn
Lys
Asn
110
Leu
Lys
Gln
Leu
Ala
190
Gly

Gly

Pro

Ser
15

Asp
Ala
Gly
Glu
Val
95

Asn
Tyr
His
Gly
Gly
175
Leu
Ser

Cys

Asp

Thr

Thr

Ser

Tyr

Glu

80

Pro

Val

Cys

Arg

Asp

160

Ala

Tyr

Lys

Phe

His
240



CN 102016018 B

F

¢l

=

15/90 7T

Pro Asp Tyr Leu

Ile Val

Leu Ala

Asp Leu
290

His Tyr

305

Lys Lys

Ser Asn

<210>11
<211>334
<212>PRT

Ser
Gly
275
Gly
Ser

Pro

Lys

Gln
260
Pro
Asp

Arg

Val

Phe
245
Gly

Asn

Val

Pro

Thr
325

213> gnK BBk PCC

<400>11

Met Ala
1
Phe Ser

Ala Ala

Pro Tyr
50

Arg Ser

65

Glu Leu

Leu Leu

Leu Leu

Thr Pro

130
Gly Leu

Asp
Leu
Ala
35

Tyr
His
Gln
Gly
Ile
115

Thr

Thr

Glu
20

Ala
Pro
Leu
Gln
Val
100
Ser

Tyr

Val

Ile

Gly

Gly

Tyr

Lys

Ile

85

Asn

Asp

His

Val

Thr Asp
Gly Ser
Phe Glu
Ala Arg

295
Asp Val

310
Phe Ile

7942

Ile Val
Ser Val
Val Gln
Phe Ser
55

Leu Tyr
70

Ala Arg
Glu Arg
Gln Gly
Glu Arg

135
Glu Thr

Trp
Val
Ser
280
Ala

Leu

Ser

Ala
Ala
Leu
40

Phe
Glu
Ala
Asp
Asp
120

Met

Val

Tyr
Ile
265
Glu
Lys

His

Lys

Ala
Arg
25

Tle
Val
Gln
Ala
Gly
105
Leu

Val

Leu

44

Asp
250
Ile
Gly
Leu

Leu

Val
330

Ala
10

Val
Val
Glu
Ala
Arg
90

Gly
Leu

Trp

Gly

Asp

Ser

Leu

Tyr

Thr

315
Glu

Gln

Leu

Phe

Pro

Phe

75

Gln

Ser

Leu

Gly

Lys

Lys
Pro
Ile
Phe
300

Val

Lys

Ile

Ala

Pro

Pro

60

Thr

His

Leu

Lys

Gln

140
Val

Glu
Leu
Thr
285
Asp

Asn

Ala

Arg
Ala
Glu
45

Val
Met
Arg
Tyr
Arg
125

Gly

Gly

Pro
Gly
270
Ala
Ser

Glu

Glu

Pro
Met
30

Thr
Leu
Thr
Leu
Asn
110
Arg

Gly

Ala

Asp
255
Gln
Asp
Val

His

Asp
335

Val
15

Ala
Phe
Met
Gly
Phe
95

Thr
Lys

Gly

Leu

Ser

Val

Leu

Gly

Pro

320
Asp

Leu

Glu

Leu

Gly

Pro

80

Val

Gln

Ile

Ala

Ala
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145 150 155 160

Cys Trp Glu His Tyr Asn Pro Leu Ala Arg Phe Ser Leu Met Thr Gln
165 170 175

Gly Glu Glu Ile His Cys Ala Gln Phe Pro Gly Ser Leu Val Gly Pro

180 185 190
Ile Phe Ser Glu Gln Thr Ala Val Thr Leu Arg His His Ala Leu Glu
195 200 205
Ala Gly Cys Phe Val Leu Ser Ser Thr Ala Trp Leu Asp Pro Ala Asp
210 215 220

Tyr Asp Thr Ile Thr Pro Asp Arg Ser Leu His Lys Ala Phe Gln Gly

225 230 235 240

Gly Cys His Thr Ala Ile Ile Ser Pro Glu Gly Arg Tyr Leu Ala Gly
245 250 255

Pro Leu Pro Glu Gly Glu Gly Leu Ala Ile Ala Glu Leu Asp Lys Ser

260 265 270
Leu Ile Thr Lys Arg Lys Arg Met Met Asp Ser Val Gly His Tyr Ser
275 280 285
Arg Pro Asp Leu Leu Ser Leu Arg Ile Asn Arg Ser Pro Ala Thr Gln
290 295 300

Val Gln Ala Ile Gly Ser Ala Ala Ala Leu Pro Glu Leu Pro Asn Leu

305 310 315 320

Glu Ala Ala Pro Ala Glu Thr Ala Glu Asp Tyr Leu His Ala
325 330

<210>12
<211>334
<212>PRT
<213> 4R K ER Bk PCC 6301

<400>12

Met Ala Asp Lys Ile Ile Val Ala Ala Ala Gln Ile Arg Pro Val Leu
1 5 10 15
Phe Ser Leu Glu Gly Ser Val Ala Arg Val Leu Ala Ala Met Ala Glu
20 25 30
Ala Ala Ala Ala Gly Val Gln Leu Ile Val Phe Pro Glu Thr Phe Leu
35 40 45
Pro Tyr Tyr Pro Tyr Phe Ser Phe Val Glu Pro Pro Val Leu Met Gly
50 55 60

45
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Arg Ser His

65
Glu

Leu

Leu

Thr

Gly

145

Gly

Ile

Ala

Tyr

225

Gly

Pro

Leu

Arg

Val

305
Glu

Leu
Leu
Leu
Pro
130
Leu
Trp
Glu
Phe
Gly
210
Asp
Cys
Leu
Ile
Pro
290

Gln

Ala

<210>13

<211>346
<212>PRT

Gln
Gly
Tle
115
Thr
Thr
Glu
Glu
Ser
195
Cys
Thr
His
Pro
Thr
275
Asp

Ala

Ala

Leu

Gln

Val

100

Ser

Val

His

Ile

180

Glu

Phe

Ile

Thr

Glu

260

Lys

Leu

Ile

Pro

Lys
Ile
85

Asn
Asp
His
Val
Tyr
165
His
Gln
Val
Thr
Ala
245
Gly
Arg
Leu

Gly

Ala
325

Leu

70

Ala

Glu

Gln

Glu

Glu

150

Asn

Cys

Thr

Leu

Pro

230

Ile

Glu

Lys

Ser

Ser

310
Glu

<213> )8 PCC 6803

Tyr

Arg

Arg

Pro

Ala

Ala

Ser

215

Ile

Gly

Arg

Leu

295

Ala

Thr

Glu Gln Ala Phe

Ala
Asp
Asp
120
Met
Val
Leu
Gln
Val
200
Ser
Arg
Ser
Leu
Met
280
Arg

Ala

Ala

Ala
Gly
105
Leu
Val
Leu
Ala
Phe
185
Thr
Thr
Ser
Pro
Ala
265
Met
Ile

Ala

Glu

46

Arg
90

Gly
Leu
Trp
Gly
Arg
170
Pro
Leu
Ala
Leu
Glu
250
Ile
Asp
Asn

Leu

Asp
330

5
Gln

Ser

Leu

Gly

155

Phe

Gly

Arg

Trp

His

235

Gly

Ala

Ser

Arg

Pro

315
Tyr

Thr
His
Leu
Lys
Gln
140
Val
Ser
Ser
His
Leu
220
Lys
Arg
Glu
Val
Ser
300

Glu

Leu

Met
Arg
Tyr
Arg
125
Gly
Gly
Leu
Leu
His
205
Asp
Ala
Tyr
Leu
Gly
285
Pro

Leu

His

Thr
Leu
Asn
110
Arg
Gly
Ala
Met
Val
190
Ala
Pro
Phe
Leu
Asp
270
His
Ala

Pro

Ala

Gly
Phe

95
Thr

Gly
Leu
Thr
175
Gly
Leu
Ala
Gln
Ala
255
Lys
Tyr

Thr

Asn

Pro
80

Val
Gln
Ile
Ala
Ala
160
Gln
Pro

Glu

Asp

Ser

Ser

Gln

Leu
320
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<400>13

Met
1
Ala
Lys
Ile
Val
65
Glu
Ala
Glu
Leu
Val
145
Val
Ala
Phe
Thr
Thr
225
Lys

Pro

Ala

Leu
Ala
Val
Val
50

Glu
Ala
Lys
Gly
Val
130
Trp
Gly
Arg
Pro
Met
210
Gly
Met

Glu

Ile

Gly
Gln
Leu
35

Phe
Pro
Val
Thr
Ser
115
Leu
Gly
Arg
Tyr
Gly
195
Arg
Trp
His
Gly

Ala
275

Lys

Ile
20
Asp

Pro

Pro

Thr

His

100

Leu

Gln

Leu

Ala
180

Ser

His

Leu

Gln

Lys

260
Asp

Ile
Ser
Ala
Glu
Val
Val
85

Gly
Tyr
Arg
Gly
Gly
165
Leu
Met
His
Thr
Ala
245
His

Leu

Met

Pro

Tle

Thr

Leu

70

Pro

Met

Asn

Asp
150
Ala
Met
Val
Ala
Ala
230
Leu

Leu

Asp

Leu

Val

Ala

Phe

55

Met

Gly

Val

Thr

135

Gly

Leu

Ala

Gly

Leu

215

Glu

Ser

Cys

Phe

Asn
Leu
Asn
40

Val

Gly

Val
Gln
120
Ile
Ala
Ala
Gln
Gln
200
Glu
Gln
Gly

Glu

Ser
280

Tyr
Phe
25

Ala
Pro
Lys
Val
Val
105
Leu
Thr
Gly
Cys
His
185
Ile
Ser
Lys
Gly
Pro

265

Leu

47

Thr
10

Ser
Ala
Tyr
Ser
Thr
90

Leu
Ile
Pro
Leu
Trp
170
Glu
Phe
Gly
Leu
Cys
250

Ile

Ile

Lys

Gln

Tyr
His
75

Gln
Gly
Phe
Thr
Arg
155
Glu
Gln
Ala
Cys
Gln
235
Tyr

Ala

Ala

Asn

Gln

Pro
00
Leu

Ala

Val

His

Ile

Asp

Phe

220

Ile

Thr

Glu

Lys

Ile
Gly
Gly

45
Tyr

Ile

Asn

Ala

125

His

Val

Tyr

His

Gln

205

Val

Thr

Ala

Gly

Arg
285

Arg Ala Ala

Thr
30

Val
Phe
Leu
Ala
Glu
110
Asp
Glu
Asp
Asn
Cys
190
Met
Ile
Thr
Ile
Glu

270
Lys

15
Met

Glu

Ser

Thr
Pro
175
Gly
Glu
Asn
Asp
Ile
255

Gly

Arg

Glu

Leu

Phe

Gln

80

Ala

Glu

Ala

Met

Thr

160

Leu

Gln

Val

Ala

Glu

240

Ser

Leu

Met



CN 102016018 B F % =* 19/90 T

Met Asp Ser Val Gly His Tyr Ala Arg Pro Asp Leu Leu Gln Leu Thr

290 295 300
Leu Asn Asn Gln Pro Trp Ser Ala Leu Glu Ala Asn Pro Val Thr Pro
305 310 315 320
Asn Ala Ile Pro Ala Val Ser Asp Pro Glu Leu Thr Glu Thr Ile Glu
325 330 335
Ala Leu Pro Asn Asn Pro Ile Phe Ser His
340 345

<210>14

<211>307

<212>PRT

<213> Mg H B 5 B 13 148

<400>14

Met Pro Lys Ser Ile Val Ala Ala Leu Gln Val Gly Ser Leu Pro Glu
1 5 10 15

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

20 25 30
Arg Glu Ala Gly Ala Arg Leu Val Val Met Pro Glu Ala Leu Leu Gly
35 40 45
Gly Tyr Pro Lys Gly Glu Gly Phe Gly Thr Gln Leu Gly Tyr Arg Leu
50 55 60
Pro Glu Gly Arg Glu Ala Phe Ala Arg Tyr Phe Ala Asn Ala Ile Asp
65 70 75 80
Val Pro Gly Ser Glu Thr Ala Ala Leu Ala Gly Leu Ser Ala Arg Thr
85 90 95
Gly Ala Ser Leu Val Leu Gly Val Ile Glu Arg Ser Gly Asn Thr Leu
100 105 110
Tyr Cys Thr Val Leu Phe Phe Glu Pro Glu Gly Gly Leu Val Ala Lys
115 120 125
His Arg Lys Leu Met Pro Thr Gly Thr Glu Arg Leu Ile Trp Gly Lys
130 135 140
Gly Asp Gly Ser Thr Leu Pro Val Val Asp Gly Arg Ala Gly Arg Ile
145 150 155 160
Gly Ala Ala Val Cys Trp Glu Asn Tyr Met Pro Leu Leu Arg Thr Ala
165 170 175
Met Tyr Ala Lys Gly Val Gln Leu Trp Cys Ala Pro Thr Val Asp Glu

48
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180
Arg Glu Leu Trp Gln Val Ser Met
195 200
Cys Phe Val Ile Ser Ala Cys Gln
210 215
Gly Met Glu Val Ala Asn Trp Pro
225 230
Gly Ser Leu Ile Val Gly Pro Leu
245
Leu Gly Ala Arg Gly Leu Val Cys
260
Val Arg Ala Arg Tyr Asp Phe Asp
275 280
Asp Val Phe Glu Leu Ser Val Asp
290 295
Phe Ile Gly
305

<210>15
<211>329
<212>PRT
<213> 183 KM B s 3l A ZM4

<400>15

Met Ser Cys His Arg Val Ala Val

1 5

Asp Thr Glu Lys Thr Leu Asp Arg
20

Ala Glu GIn Asn Val Glu Leu Ala

35 40
Gly Tyr Pro Lys Gly Leu Asp Phe
50 55

Glu Ala Gly Arg Glu Asp Phe Leu

65 70

Val Pro Gly Lys Glu Thr Ala Arg

85

Lys Ala Tyr Leu Val Val Gly Val

100

185

Arg His Val

Val
Ala
Gly
Ala
265

Val

Glu

Tle
Met
25

Val
Gly
Arg

Ile

Ile
105

49

Gln
Glu
Asp
250
Glu

Val

Arg

Gln
10

Glu
Phe
Ala
Tyr
Gly

90
Glu

Asp
Arg
235
Val
Val

Gly

Pro

Ala
Ala
Pro
Arg
Trp
75

Ser

Arg

Ala
Ser
220
Pro
Leu
Asp
His

Arg
300

Gly
Leu
Glu
Met
60

Lys

Phe

Ser

Ala
205
Pro
Leu
Ala
Thr
Tyr

285

Pro

Thr
Cys
Ala
45

Gly
Ala

Ala

Glu

190
Glu

Ala
Ile
Gly
Asp
270

Ala

Gly

Ser
Arg
30

Tyr
Thr
Ala

Ala

Ala
110

Gly
Ala
Asn
Pro
255
Glu

Arg

Val

Leu
15

Gln
Tle
Arg

Ile

Lys
95
Thr

Arg
Leu
Gly
240
Leu
Leu

Pro

Arg

Phe
Ala
Gly
Thr
Asp
80

Met

Leu
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Tyr
His
Gly
145
Gly
Met
Arg
Leu
Ala
225
Ala
Pro
Asp
Arg
Ile

305

Ser

Cys
Arg
130
Asp
Ala

Tyr

Glu

Leu
Thr
Pro
290

Thr

Asp

<210>16

<211>339
<212>PRT
213> ZFHAT # g 0xB-

<400>16
Met Ser Asn Tyr Pro

1

Thr
115
Lys
Gly
Ala
Ala
Ile
195
Val
Tyr
Gly
Tyr
Ile
275
Asp

Asp

Ser

Ala

Leu

Ser

Tle

180

Trp

Leu

Asp

Ser

Gly

260

Lys

Ile

Gln

Glu

Leu

Met

Thr

165

Gly

Gln

Ser

Val
245
Gln
Ala
Phe

Phe

Ile
325

5

Val Leu Leu Asp Leu

20

Phe
Pro
Ile
150
Trp
Val
Val
Ala
Ile
230

Ile

Glu

Glu

Ser
310

Ser

—_

Phe

Thr

135

Glu

Glu

Asn

Ser

215

Gln

Ile

Gly

Ile
295
Arg

Gln

Ala Pro Asp Gly
120
Ala Thr Glu Arg

Ile Leu Asp Thr

155

Asn Tyr Met Pro
170

Ile Trp Cys Ala

Met Arg His Ile
200
Gln Tyr Met Thr

Gly Asn Asp Pro
235

Asp Pro Met Gly

250
Val Leu Val Ala
265

Asp Leu Asp Val

280

Lys Val Asp Arg

Asp Gln Ala Thr
315
Leu Asp

Thr
Leu
140
Ala
Val
Pro
Ala
Arg
220

Glu

Asn

Ser

Gln
300
Glu

Leu

125

Val

Val

Leu

Thr

205

Ala

Thr

Ile

Ile

Gly

285

Ser

Lys

Ile

Trp

Gly

Arg

Val

190
Glu

Glu
Leu
Asp
270
His
His

Lys

Gly

Gly

Lys

Gln

175

Asp

Gly

Ala

Leu

Ala

255

Leu

Tyr

Gln

Pro

Lys

Gln

Leu

160

Val

Gln

Arg

Pro

Ile

240

Ser

Gly

Val

Val
320

Lys Tyr Arg Val Ala Ala Val Gln Ala Ser Pro

10

15

Asp Ala Thr Ile Asp Lys Thr Cys Arg Leu Val

25

50

30
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Asp
Phe
Gly
65

Ser
Phe
Gln
Leu
Ser
145
Gln
Met
Glu
Tyr
Thr
225
Phe
Met
Ala
Ser
Arg
305

Thr

Val

Glu
Ile
50

Met
Leu
Cys
Leu
Lys
130
Met
Cys
Asn
Gly
Ala
210
Glu
Met
Glu
Asp
Ala
290
Thr

Val

His

Ala
35

Pro
Lys
Ala
Val
Trp
115
Ala
Met
Trp
Glu
His
195
Ile
Glu
Lys
Tle
Ile
275
Gly
Glu

Thr

Ser

Ala

Gly

Tyr

Val

Ser

100

Phe

Thr

Pro

Glu

Gln

180

Leu

Ser

Gln

Val

Gly

260

Asp

His

Lys

Tyr

Ala

Tyr

Tyr

Gln

85

Val

Asp

Asn

Val

His

165

Val

Phe

Asn

Arg

Gly

245

Asn

Leu

Tyr

Lys

Glu
325

Asn
Pro
Ile
70

Lys
Thr
Pro
Ala
Phe
150
Phe
His
Gly
Gln
Asp
230
His
Lys
Glu
Ser
Pro

310
Glu

Gly
Trp
55

Gln
Leu
Glu
Asn
Glu
135
Glu
Leu
Val
Pro
Val
215
Lys
Gly
Leu
Gln
Thr
295

Ile

Ile

Ala
40
Trp

Leu

Ser

Gly

120

Thr

Pro

Ala

Glu

200

Phe

Tle

Phe

Ala

Ile

280

Pro

Lys

Gln

Lys Val Ile

Ile

Tyr

Ser

Asp

105

Thr

Glu

Leu

Ser

185
Gln

Cys
Ser
His
265
Ile
Gly
His

Tyr

51

Trp
Lys
Ala
90

Gly
Leu
Ile
Phe
Asn

170
Trp

Leu

Glu

Lys

250

Asp

Pro

Phe

Ile

Gly
330

Leu
Asn
75

Gly
Gly
Ile
Trp
Gly
155
Val
Pro
Val
Leu
Thr
235
Ile
Glu
Gly
Leu
Gly

315

Asn

Ala
Gly
60

Ser
Thr
Ser
Gly
Gly
140
Asn
Ala
Ile
Thr
Ser
220
Glu
Ile
Glu
Lys
Ser
300

Glu

Lys

Phe

45

Asn

Val

Asn

Leu

125

Asp

Leu

Ala

Gly

Ala

205

Ser

Glu

Ala

Gly

Phe

285

Leu

Ser

Ala

Pro

Ala

Glu

Lys

Tyr

110

His

Gly

Gly

Met

Met

190

Thr

Gln

Gln

Pro

Ile

270

Leu

Ser

Ala

Asn

Glu

Asp

Ile

Val

95

Leu

Arg

Asp

Gly

Ala

175

Pro

Ile

Arg

Asn

255

Thr

Ile

Phe

Gln

Val
335

Ala
Tyr
Pro
80

Tyr

Thr

Gly
Leu
160
Ser
Gln
Tyr
Trp
Asn
240
Gly
Tyr
Asp
Asp
Glu

320
Lys
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<210>17

<211>354
<2125PRT

<213> SEALHH B

<400>17

Met
1
Val
Ala
Phe
Thr
65
Ser
Tyr
Thr
Lys
Gly
145
Leu
Ser
Lys
Asn
Val

225
Met

Lys
Phe
Glu
Ile
50

Gly
Lys
Val
Gln
Phe
130
Ser
Gln
Leu
Gly
Ala
210

Tyr

Ile

Asn
Met
Ala
35

Pro
Met
Glu
Cys
Leu
115
Lys
Met
Cys
Asn
Ala
195
Met

Val

Gly

Tyr
Asn
20

Ala
Gly
Met
Val
Val
100
Trp
Pro
Ala
Trp
Glu
180
Val
His
Ile

Lys

Pro

Leu

Ser

Tyr

Trp

Gln

85

Ser

Phe

Thr

Pro

Glu

165

Gln

Ser

Gln

Met

Asp

Thr

Glu

Met

Pro

Ala

70

Gln

Val

Asp

Ser

Val

150

His

Val

Ser

Ile

Ser

230
Glu

Val
Ala
Gly
Tyr
55

Val
Ile
Ser
Pro
Ser
135
Phe
Ala
His
Arg
Ile
215

Thr

Phe

Thr

Ala

40

Trp

Leu

Ser

Glu

Asn

120

Glu

Lys

Leu

Val

Val

200

Ser

Asn

Ser

Val

Val

25

Ile

Phe

Arg

Thr

Pro

Ala

185

Ser

Gln

Leu

Lys

52

Ala
10
Asp

Val

Trp

Ala
90

Asp
Asn
Ala
Glu
Leu
170
Ser
Ser
Phe

Val

Asn

Ala

Ile
Thr
Asn
75

Ala
Asn
Leu
Val
Tyr
155
Asn
Trp
Ser
Tyr
Gly

235
Phe

Val

Thr

Gly

Ser

60
Ala

Ala
Ile
Trp
140
Gly
Ile
Pro
Val
Ala
220

Gln

Leu

Gln

Phe
45

Asn

Ile

Ser
Gly
125
Gly
Asn
Ala
Ala
Cys
205
Ile

Asp

Pro

Ala
Lys
30

Pro
Met
Glu
Asn
Leu
110
Lys
Asp
Leu
Ala
Phe
190
Ala
Ser

Met

Leu

Ala
15

Leu

Glu

His

Gly

Gly

Met

175

Val

Ser

Asn

Ile

Gly

Pro

Tle

Ala

Phe

Pro

80

Val

Leu

Arg

Asp

Gly

160

Gly

Pro

Thr

Gln

Asp

240

Ser
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245
Gly Asn Thr Ala Ile Ile
260
Pro Gln Asp Ala Glu Gly
275
Ile Ile Tyr Gly Lys Trp
290
Pro Gly Phe Leu Ser Leu
305 310
Lys Lys Ile Gly Glu Gln
325
His Glu Asp Lys Met Asp
340
Thr Ala

<210>18
<211>332
<212>PRT
213> WA B8 CC9605

<400>18

Met Thr Thr Val Lys Val
1 5
Ser Leu Asp Gly Ser Leu
20
Ala Ala Gln Gly Val Glu
35
Tyr Tyr Pro Tyr Phe Ser
50
Ser His Leu Ala Leu Tyr
65 70
Thr Asp Ala Val Ala Ala
85
Leu Gly Val Asn Glu Arg
100
Leu Phe Asn Ser Cys Gly
115
Pro Thr Tyr His Glu Arg

Ser
Ile
Leu
295
Thr

Thr

Met

Ala

Gln

Leu

Phe

55

Glu

Ala

Asp

Glu

Met

Asn
Ala
280
Leu
Phe

Asn

Leu
345

Ala
Lys
Ile
40

Val
Gln
Ala
Gly
Leu

120
Val

Thr
265
Val

Asp

Asp

His

330
Thr

Ala
Val
25

Val
Glu
Ala
Ser
Gly
105

Val

Trp

53

250
Gly

Ala

Pro

Gln

Phe

Ile

Gln
10

Leu
Phe
Pro
Val
Gln
90

Thr

Leu

Gly

Glu
Glu
Ala
Ser
315

Ile

Pro

Ile

Asp

Pro

Pro

Val

75

Tyr

Leu

Lys

Gln

Ile
Ile
Gly
300
Glu

Ser

Pro

Ala

Glu

Val

60

Val

Gly

Tyr

Arg

Gly

Leu
Asp
285
His
His
Tyr

Arg
350

Pro
Met
Thr
45

Leu
Pro
Met
Asn
Arg

125
Asp

Ala
270
Leu
Tyr
Val
Glu

335
Arg

Val
Ala
30

Phe
Met
Gly
Gln
Thr
110

Lys

Gly

255

Ser

Asn

Ser

Pro

Asp

Val

Leu
15

Glu
Leu
Gly
Pro
Val
95

Gln

Ile

Ser

Ile
Gln
Thr
Val
320

Leu

Ala

Phe

Ala

Pro

Arg

Val

80

Leu

Leu

Thr

Gly
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Leu

145

Trp

Glu

Phe

Gly

Ala

225

Leu

Ile

Pro

Gln

305
Asp

130
Lys

Glu

Glu

Thr

Cys

210

Ser

His

Pro

Thr

Glu

290

Asn

Ala

<210>19

<211>306
<212>PRT

Val

His

Ile

Glu

195

Phe

Tle

Thr

Asp

Lys

275

Leu

Met

Leu

Val
Tyr
His
180
Gln
Val
Thr
Ala
Gly
260
Arg
Leu

Ser

Ser

Gln

Asn

165

Cys

Thr

Tle

Ser

Val

245
Glu

Ser

Thr

Ser
325

Thr
150
Pro
Ala
Ala
Cys
Glu

230
Ile

Gly

Arg

Leu

Ala

310
Met

<213> He AR BB & PF-5

<400>19

135

Pro

Leu

Gln

Val

Ser

215

Ser

Ser

Leu

Met

Gln

295

Ser

Glu

Met Pro Lys Ser Val Val Ala

1

5

Gly Lys Ala Ala Thr Leu Glu

20

Ile Glu Ala Gly Ala Gln Leu

35

Leu Ala

Ala Arg

Phe Pro
185

Thr Met

200

Thr Gly

Gly Leu

Pro Glu

Ala Ile
265

Met Asp

280

Ile Asn

Val Pro

Ala Leu

Ala Leu

Gln Tle

25
Val Val
40

54

Arg
Tyr

170
Gly

Ser

Ser

Leu

Asn
330

Val

155

Ala

Ser

His

Leu

235

Arg

Asp

Val

Ser

Glu

315
His

140
Gly

Leu
Leu
His
His
220
Ala
Tyr
Leu
Gly
Pro
300

Pro

Val

Gln Ile Gly

10

Leu Ser Tyr

Met Pro Glu

Ala

Met

Val

Ala

205

Pro

Phe

Leu

His
285
Ala

Ala

Ala

Leu
Ala
Gly
190
Leu
Asp
Gln
Ala
Leu
270
Tyr

Val

Thr

Leu

Ala
Gln
175
Pro
Glu
Asp
Gly
Gly
255
Ala
Ser

Pro

Ala

Pro
15

Cys
160
Gly
Ile
Ala
Tyr
Gly
240
Pro
Leu
Arg

Val

Thr
320

Glu

Glu Ala Ala Ile

30

Ala Leu Leu Gly

45
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Gly Tyr Pro

Pro
65

Val
Gly
Tyr
His
Gly
145
Gly
Met
Arg
Cys
Gly
225
Gly
Val
Val

Asp

Phe
305

50
Glu

Pro

Ala

Cys

Arg

130

Asp

Ala

Tyr

Glu

Phe

210

Leu

Ser

Gly

Arg

Val

290
Thr

<210>20

<211>336
<212>PRT

Gly
Gly
Asn
Thr
115
Lys
Gly
Val
Ala
Met
195
Val
Glu
Val
Arg
Ala

275
Phe

Lys
Arg
Val
Leu
100
Ala
Leu
Ser
Ile
Gln
180
Trp
Val
Ile
Tle
Ala
260

Arg

Glu

Gly

Glu

Glu

85

Val

Leu

Met

Thr

165

Gly

Gln

Ser

Ala

Val

245

Gly

Tyr

Leu

Glu
Ala
70

Thr

Leu

Pro
Leu
150
Trp
Ile
Val
Ala
Asn
230
Gly
Leu

Asp

Thr

Gly
55
Phe

Asp

Phe

Thr

135

Pro

Glu

Glu

Ser

215

Trp

Pro

Ile

Tyr

Val
295

<213> EJHE R IFM 10152]

Phe Gly Thr Gln

Ala

Ala

Val

Asp

120

Val

Asn

Val

Met

200

Gln

Pro

Met

Ser

Asp

280
Asp

Arg
Leu
Ile
105
Pro
Thr
Leu
Met
Trp
185
Arg
Val
Ala
Gly
Ala
265

Val

Gln

55

Tyr

Ala

90

Glu

Gln

Glu

Asp

Met

170

His

Gln

Gln

Asp

250

Gln

Val

Arg

Phe
75

Ala
Arg
Gln
Arg
Thr
155
Pro
Ala
Ile
Ala
Arg
235
Val
Ile

Gly

Pro

Leu
60
Ala

Leu

Ser

Leu
140
Gln
Leu
Pro
Ala
Ser
220
Pro
Leu
Asp
His

Arg
300

Gly

Asn

Ser

Gly

Leu

125

Ile

Val

Leu

Thr

His

205

Pro

Leu

Ala

Thr

Tyr

285

Pro

Tyr
Ala
Ala
Ser
110
Ser
Trp
Gly
Arg
Val
190
Glu
Glu
Ile
Gly
Ala
270

Ala

Gly

Arg
Ile
Arg
95

Thr
Gly
Gly
Arg
Thr
175
Asp
Gly
Glu
Ala
Pro
255
Asp

Arg

Val

Leu
Glu
80

Thr

Leu

Val

160

Ala

Glu

Arg

Leu

240

Leu

Leu

Pro

Arg
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<400>20

Met
1
Val
Glu
Phe
Gly
65
Gly

Thr

Gly

Gly
145
Leu
Ser
Tyr
Ala
Ala
225
Lys

Pro

Leu

Ser

Trp

Glu

Val

50

Met

Pro

Val

Gln

Leu

130

Ser

Cys

Gln

Arg

Arg

210

Val

Arg

Asp

Val

Gln
Leu
Ala
35

Pro
Gln
Leu
Val
Ala
115
Lys
Asn
Cys
His
Gly
195
Gln
Ile
Glu

Gly

Tyr
275

Arg
Asp

20
Ala

Phe
Phe
Thr
100
Ile
Pro
Leu
Trp
Glu
180
Ala
Tyr
Asp
Leu
Arg

260
Ala

Asp

Gly

Tyr
Val
Ala
85

Gly
Ile
Thr
Thr
Glu
165
Gln
Ala
Ala
Glu
Leu
245

Glu

Asp

Ser

Ala

Asn

Pro

Ala

70

His

Gly

His

Val

150

His

Tle

Tyr

Val

Ala

230

Leu

Leu

Leu

Phe

Ala

Leu

Ser

Ala

Val

135

Val

Leu

His

Ala

Glu

215

Gly

Pro

Gly

Glu

Arg
Thr
Ala

40
Trp

Arg

Glu

120

Glu

Asp

Gln

Val

Leu

200

Gly

Val

Gly

Thr

Ala
280

Ala
Val
25

Ala
Leu
Phe
Glu
Arg
105
Gly
Arg
Thr
Pro
Ala
185
Gly
Gln
Glu
Gly
Ala

265

Ser

56

Ala
10

Asp
Leu
Trp
Asp
Ala
90

Glu
Thr
Glu
Leu
170
Ala
Pro
Cys
Leu
Gly
250

Leu

Ala

Ala
Lys
Ile
Leu
Asn
75

Ala
Gly
Val
Val
Leu
155
Thr
Trp
Glu
Phe
Phe
235
Phe

Pro

Val

Val

Cys

Ala

Asp

60

Ser

Gly
Leu
Phe
140
Gly
Lys
Pro
Val
Val
220
Cys
Ala

Glu

Ala

Gln
Val
Phe
45

Ser
Leu
Arg
Ser
Ala
125
Gly
Arg
Tyr
Ser
Asn
205
Leu
Asp
Gln

Thr

Val
28b5

Ala Ala
15

Ala Leu

30

Pro Glu

Pro Ala

Ala Leu

Ser Ala

Leu Tyr
110
Ala Arg

Glu Ser

Leu Gly

Ala Met
175

Phe Ser

190

Thr Gly

Ser Pro

Thr Pro

Ile Tyr
255

Glu Glu

270

Ala Lys

Pro

Ile

Thr

Asp
80
Ile

Met

Asp
Ala
160
Tyr
Val
Ala
Cys
Ala
240
Gly

Gly

Ser
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Ala Ala Asp Pro Val Gly

290

Leu Trp Asp Pro Arg Pro

305

310

Val Ala Ser Pro Ala Glu

<210>21

<211>356
<212>PRT

325

<213> [ERAIE=H# 1650

<400>21

Met
1
Pro
Arg
Trp
Ser
65
Ser
Phe
Gly
Lys
Ala
145
Leu

Ser

Tyr

Gln

Asn

Gln

Leu

50

Leu

Ala

Ile

Gln

Leu

130

Arg

Cys

Gln

Ser

Thr

Tyr

Ala

35

Pro

Lys

Glu

Ala

Cys

115

Lys

Asp

Cys

His

Glu

Tyr

Phe

Leu

100

Leu

Pro

Leu

Trp

Glu

180
Gln

Tyr
Ser
Gln
85

Gly
Ile
Thr
Ile
Glu
165

Ala

Ala

Ile

Ala

Glu

Pro

Ala

70

Arg

Tyr

Asp

His

Val

150

His

Ile

His

His Tyr Ser Arg Pro

295
Arg

Ser

Val

Thr

Tle

Ser

Asp

Val

135

Ser

Leu

His

Ala

Asp Val Leu Gln

300

Ser Val Val Arg Gln

315

Ala Asp Asp Ala Glu

Arg

Gly

40

His

Tyr

Ala

Glu

Lys

120

Glu

Asp

Ser

Ile

Leu

Ala

Val
25
Asp

Val

Tyr

Gln

Arg
105
Gly

Arg

Thr

Pro

Ala
185

Ser

57

330

Ala
10

Asp
Leu
Trp
Ala
Ala
90

Ser
Glu
Thr
Glu
Leu
170

Ala

Ala

Ala

Ile
Leu
Asn
75

Ala
Gly
Met
Val
Leu
155
Ser

Trp

Lys

Val

Thr

Val

Gly

60

Ser

Arg

Gly

Leu

Phe

140

Gly

Lys

Pro

Val

Val Ala Leu

Pro Ala Val

Gln

Ile

Phe

45

Ala

Leu

Thr

Ser

Trp

125

Gly

Arg

Tyr

Ser

Asn

Ala
Glu
30

Gly
Pro
Ser
Leu
Leu
110
Ser
Glu
Val
Ala
Phe

190
Met

335

Ala
15

Leu
Glu
Ala
Leu
Gly
95

Tyr
Arg
Gly
Gly
Leu
175

Ser

Ala

Leu
Ser

320
Arg

Ser

Ala

Thr

Trp

Asp

80

Tle

Leu

Arg

Tyr

Ala

160

Tyr

Leu

Ala
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Ser Gln
210

Ser Val

225

Asn Ala

Pro Asp

Leu Tle

Ile Asn
290

Val Leu

305

Ser Val

Ala Ser

Gln Glu

<210>22

<211>336
<212>PRT

195
Ile

Val

Pro

Gly

Tle

275

Asp

Asp

Thr

Val

Pro
355

Tyr

Thr

Leu

Arg

260

Ala

Pro

Leu

Arg

Ala

340

Ser

Ser
Gln
Leu
245
Thr
Asp
Val
Gly
Glu

325
Ile

Val
Glu
230
Lys
Leu
Leu
Gly
His
310

Glu

Ser

Glu
215
Thr
Val
Ala
Asn
His
295
Arg

Ala

His

200
Gly

Leu

Gly

Pro

Met

280

Tyr

Asp

Pro

Pro

Gln Cys

Asp Met

Gly Gly
250

Tyr Leu

265

Glu Glu

Ser Lys

Pro Met

Glu GIn

330
Gln Asp
345

213> T AR M T B R A B728a

<400>22

Met Lys Glu Pro

1

Leu Asp Leu Asp

20

Ala Ala Ala Ala

35

Pro Gly Tyr Pro

50

Pro Leu Val Gln

65

Leu Lys Val Ala

5

Ala Thr Val Asp

Gly Ala Gly Leu

40

Trp Phe Leu Trp

95

Arg Tyr His Gln

70

Cys Val
10

Lys Thr

25

Ile Ala

Leu Asp

Gln Ser

58

Phe
Leu
235
Ser
Pro
Ile
Pro
Thr
315

Gly

Ser

Gln

Ile

Phe

Ala

Leu
75

Thr

220

Glu

Ser

His

Ala

Ala

Thr

Pro

Pro

60
Val

205
Ile

Val

Met

Asp

Phe

285

Ala

Val

Gln

Thr

Ala
Leu
Glu
45

Ala

Leu

Ala

Gly

Ile

Ala

270

Ala

Thr

His

Ser

Leu
350

Pro
Met
30

Thr

Trp

Asp

Ala

Glu

Phe

255
Glu

Val
15

Glu
Trp

Asn

Ser

Ser

His

240

Ala

Gly

Ala

Leu

320

Ile

Val

Phe

Gln

Ile

Met

Val
80
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Gln Ala Arg Arg

Val

Trp

Ser

145

Asn

Asn

Val

Val

225

Ser

Gly

Tyr

Asp

Asn

305

Ser

Leu

Ile

Ala

130

Leu

Trp

Glu

Ala

Tyr

210

Ser

Leu

Ser

Ala

Pro

290

Pro

Ser

<210>23

<211>345
<212>PRT

Gly Tyr
100

Ile Asp

115

Thr His

Arg Thr
Glu His
Gln Ile
180
Thr Ser
195
Ala Ala
Pro Glu

Leu Gln

Asp Leu
260

Thr Leu

275

Ala Gly

Asn Pro

Glu Ser

Ile
85

Ser
Asp
Val
Phe
Leu
165
His
Ala
Glu
Met
Ala
245
Ala
Asp
His
Thr

Ile
325

Ser

Glu

His

Glu

Glu

150

Gln

Val

Leu

Gly

Ile

230

Thr

Pro

Tyr

Pro

310
Glu

<213> P2 MR i e BTALL

<400>23

Asp

Arg

Gly

135

Thr

Pro

Ala

Gln
215
Glu

Pro
Ala
Ser
295

Cys

Leu

Ala

Asn

Glu

120

Thr

Pro

Leu

Ala

Pro

200

Met

Gly

Leu

Ala

280

Arg

Val

Leu

Ala Arg His

90

Lys Ala Ser

105
Thr

Met

Val

Ser

185

Glu

Phe

Leu

His

Gly

265

Leu

Pro

Val

Arg

59

Val

Phe

Gly

170

Pro

Val

Val

Ala
250
Glu
Thr
Asp

Asp

Pro
330

Gly

Gly

Val

155

Tyr

Ser

Asn

Leu

Asp

235

His

Leu

Val

Leu

315
Asp

Leu

Leu

Val

Glu

140

Leu

Ala

Phe

Thr

Ala

220

Ser

Ile

Glu

Ala

Thr

300

Pro

Ile

Gly
Tyr
Arg
125
Gly
Gly
Met
Ser
Ala
205
Pro
Asp
Phe
Glu
Lys
285
Arg

Asp

Ala

Leu
Ile
110
Arg
Asp
Ala
Tyr
Leu
190
Ala
Cys
Ala
Gly
Gly
270
Val
Leu

Leu

Leu

Tyr
95

Gly
Lys
Gly

Leu

Ala
175
Tyr

Ser

Ala

Pro
255

Leu

Ala

Met

Pro

Glu
335

Val

Gln

Leu

Ala

160

Gln

Arg

Arg

Ile

Arg

240

Asp

Leu

Ala

Phe

Tle

320
Val
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Met
1
Pro
Ile
Val
Trp
65
Ala

Ala

Leu

Glu
145
Arg
Tyr
Ser
Asn
Leu
225
Asp
Ala

Asp

Ile

Gly

Ala

Glu

Phe

50

Cys

Tyr

Gln

Tyr

Arg

130

Gly

Ile

Ala

Phe

Asn

210

Ala

Arg

Ile

Gln

Ala
290

Leu

Trp

Glu

35

Tle

Tle

Asp

Leu

Ile

115

Asp

Gly

Met

Ser

195

Ala

Pro

Pro

Phe

Glu

275
Lys

Ala
Leu
20

Ala

Pro

Ser
Thr

100
Ala

Ala
Tyr

180

Leu
Ala
Cys
Asp
Gly
260

Gly

Asn

His

Asp

Ala

Gly

Arg

Pro

85

Ala

Gln

Leu

Ser

Leu

165

Ala

Tyr

Ser

Ala

Lys

245

Pro

Leu

Ala

Pro

Leu

Asp

Tyr

Gly

70

Gln

Val

Trp

Arg

Asp

150

Cys

Gln

Asp

Arg

Thr

230

His

Asp

Leu

Ala

Lys

Asp

Lys

Pro

55

Phe

Ala

Leu

Leu

Pro

135

Leu

Cys

Asn

Pro

Val

215

Val

Ala

Gly

Ile

Asp
295

Tyr
Ala
Gly
40

Trp
Val
Glu
Gly
Ile
120
Thr
Ala
Trp
Glu
Phe
200
Tyr
Ser
Leu
Ser
Ala

280

Pro

Lys Val Ala

Ser
25

Ala
His
Gln
Ala
Leu
105
Gly
His
Val
Glu
Gln
185
Ala
Ala
Gln
Leu
Ala
265

Glu

Ala

60

10
Ile

Lys

Ile

Leu
90

Ser
Ala
Ala
His
His
170
Val
Pro
Val
Ala
His
250
Leu

Ile

Gly

Lys

Leu

Trp

75

Arg

Glu

Glu
Glu
155
Leu
His
Ala
Glu
Met
235
Ala
Ala

Asp

His

Val
Lys
Ile
Met
60

Phe

Ala

Gln

Val

Leu

Gly

220

Ile

Gly

Ala

Leu

Tyr
300

Val
Thr
Ala
45

Asp

Asp

Ala

Glu
125
Thr
Pro
Pro
Ala
Gly
205
Ser
Asp
Gly
Gln
Gly

285

Ser

Gln
Ile
30

Phe
Ser
Asn
Val
Gly
110
Thr
Val
Asp

Leu

Ala
190
Ala
Cys
Glu
Gly
Leu
270

Met

Arg

Ala
15

Ala
Pro
Pro
Ser
Arg
95

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

Ile

Pro

Ala

Leu

Glu

Ala

Leu

80

Ser

Ala

Gly

Gly

160

Lys

Pro

Val

Val

Cys

240

Ala

Pro

Gly

Asp
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Val Thr Arg Leu Leu Leu Asn

305

310

Phe Ser Leu Pro Val Asp Ser

325

Ala Val Ala Arg Pro Asp Gln

340

<210>24
<211>366
<212>PRT

(213> ZR4T 2T BR B NCIMB 11216

<400>24

Met Val Glu Tyr
1

Pro Val Trp Phe

20
Ile Ala Glu Ala
35
Val Phe Ile Pro
50

Ala Gly Met Ala
65

Met Asp Ser Pro

Asn Tle Ala Val
100

Tyr Met Thr Gln

115
Arg Arg Lys Leu
130

Gly Asn Gly Ser

145

Gly Ala Leu Asn

Met Tyr Ser Met

180

Ser Leu Tyr Gln
195

Thr

Asp

Ala

Gly

His
85

Val
Leu
Lys
Asp
Cys
165

His

Pro

Asn

Ala

Tyr
Phe
70

Val
Val
Ile
Pro
Ile
150
Trp

Glu

Glu

Thr

Ala

Asn

Pro

95

Ala

Gln

Gly

Ile

Thr

135

Ser

Glu

Gln

Val

Lys Lys Pro Leu Asn Arg Val Glu His

315

320

Ala Ala Ala Ala Leu Pro Gly Glu Ala

Ser

Phe

Gly
40

Tyr
Val
Arg
Ile
Asp
120
His
Val
His
Val

Pro
200

Ile
345

Lys
Thr
25

Cys
His
Arg
Leu
Ser
105
Ala
Val
Tyr
Phe
His

185
Ala

61

330

Val
10

Val
Glu
Ile
Tyr
Leu
90

Glu
Asp
Glu
Asp
Gln
170

Val

Phe

Ala

Asp

Leu

Trp

His

75

Arg

Gly

Arg

Met

155

Thr

Ala

Gly

Ala

Lys

Val

Val

60

Glu

Ala

Asp

Gln

Ser

140

Pro

Leu

Ser

Val

Val

Thr

Ala

45

Asp

Asn

Ala

Gly

Leu

125

Val

Phe

Thr

Trp

Asp
205

Gln
Val
30

Phe
Ser
Ser
Arg
Gly
110
Val
Tyr
Ala
Lys
Pro

190
Ala

335

Ala
15

Ser
Pro
Pro
Leu
Asp
95

Ser
Ala
Gly
Arg
Tyr
175

Gly

Gln

Gln

Ile

Glu

Leu

Thr

80

His

Leu

Arg

Glu

Leu

160

Ala

Met

Leu
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Thr Ala Thr Arg
210

Thr Thr Gln Val

225

Glu Glu Gln Arg

Ile Gly Pro Asp
260

Glu Gly Ile Leu

275
Lys Gln Ala Ala
290

Ser Leu Asn Phe

305

Ser Thr Ile His

Asp Gly Val Arg

340

Ser Thr His Ser
355

<210>25
<211>366
<212>PRT

Met

Val

Asp
Asn
Ala
325

Glu

Asp

Tyr

Thr
230

Leu

Arg

Ala

Pro

Gln

310

Thr

Leu

Glu

Ala
215

Pro

Ile

Val
295

His

Asn

Thr

213> 2RI 4T ER B ATCC 39484

<400>25

Met Val Glu Tyr Thr Asn Thr

1

5

Pro Val Trp Phe Asp Ala Ala

20

Ile Ala Glu Ala Ala Arg Asn

35

Val Phe Ile Pro Gly Tyr Pro

50

95

Ala Gly Met Ala Lys Phe Ala

65

70

Met Asp Ser Pro His Val Gln

Leu Glu Gly Gln

Glu

Gly

Leu

Ile

280

Gly

Arg

Thr

Gly

Asp
360

Phe
Lys
Gly
40

Tyr

Val

Arg

Ala
Arg
Ala
265
Asp
His
Thr
Phe
Ala

345
Arg

Lys

Thr
25
Cys

His

Arg

Leu

62

His
Gly
250
Thr
Leu
Tyr
Thr
Val
330

Asp

Ala

Val
10

Val
Glu
Ile

Tyr

Leu

Glu
235
Gly
Pro
Ser
Ser
Pro
315
Pro

Glu

Thr

Ala

Asp

Leu

Trp

His

75
Asp

Thr

220

Phe

Gly

Leu

Ala

300

Val

Gln

Gln

Ala

Ala
Lys
Val
Val
60

Glu

Ala

Phe

Phe

Phe

Ala

Ile

285

Pro

Asn

Phe

Arg

Thr
365

Val
Thr
Ala
45

Asp

Asn

Ala

Val

Cys

Ala

Glu

270

Thr

Asp

Thr

Gly

Ala

350

Leu

Gln
Val
30

Phe
Ser

Ser

Arg

Val
Glu
Arg
255
Asp
Leu
Val
Pro
Ala

335

Leu

Ala
15

Ser
Pro
Pro

Leu

Asp

Cys
Asn
240
Ile
Glu
Ala
Leu
Leu
320

Leu

Pro

Gln

Ile

Glu

Leu

Thr

80
His
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Asn
Tyr
Arg
Gly
145
Gly
Met
Ser
Thr
Thr
225
Glu
Ile
Glu
Lys
Ser
305
Ser

Asp

Ser

Ile
Met
Arg
130
Asn
Ala
Tyr
Leu
Ala
210
Thr
Glu
Gly
Gly
Gln
290
Leu
Thr

Gly

Thr

<210>26
<211>1110

<212>DNA

Ala
Thr
115
Lys
Gly
Leu
Ser
Tyr
195
Thr
Gln
Gln
Pro
Ile
275
Ala
Asn
Tle

Val

His
355

Val
100
Gln
Leu
Ser
Asn
Met
180
Gln
Arg
Val
Arg
Asp
260
Leu
Ala
Phe
His
Arg

340

Ser

85
Val

Leu

Lys

Asp

165

His

Pro

Met

Val

Met

245

Gly

Tyr

Asp

Asn

Ala

325

Glu

Asp

Val
Ile
Pro
Tle
150
Trp
Glu
Glu
Tyr
Thr
230
Leu
Arg
Ala
Pro
Gln
310
Thr

Leu

Glu

Gly
Ile
Thr
135
Ser
Glu
Gln
Val
Ala
215

Pro

Ile

Val
295
Arg

His

Asn

Thr

90
Ile Ser Glu Arg Asp Gly
105
Asp Ala Asp Gly Gln Leu
120 125
His Val Glu Arg Ser Val
140
Val Tyr Asp Met Pro Phe
155
His Phe GIn Thr Leu Thr
170
Val His Val Ala Ser Trp
185
Pro Ala Phe Gly Val Asp
200 205
Leu Glu Gly Gln Thr Phe
220
Glu Ala His Glu Phe Phe
235
Gly Arg Gly Gly Gly Phe
250
Leu Ala Thr Pro Leu Ala
265

Gly
110
Val
Tyr
Ala
Lys
Pro
190
Ala
Val
Cys

Ala

Glu
270

95

Ser

Ala

Gly

Arg

Tyr

175

Gly

Gln

Val

Glu

Arg

255
Asp

Leu
Arg
Glu
Leu
160
Ala
Met
Leu
Cys
Asn
240

Ile

Glu

IleAsp Leu Ser Ala Ile Thr Leu Ala

280 285
Gly His Tyr Ser Arg Pro
300
Arg Thr Thr Pro Val Asn
315
Thr Phe Val Pro Gln Phe
330
Gly Ala Asp Glu Gln Arg
345
Asp Arg Ala Thr Ala Thr
360 365

63

Asp Val Leu

Thr Pro Leu

320

Gly Ala Leu

335

Ala Leu Pro

350

Leu
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213> BUFEETR W 72w

<220

<221>CDS
<222>(1).. (1110)

<400>26

atg
Met
1

ccg

Pro

atc
Ile

gta
Val

tac
Tyr
65

ggt
Gly

atc
Ile

ctg

Leu

cgce

Arg

aac
Asn
145
gga
Gly

gtt
Val

gta
Val

gaa
Glu

ttc
Phe
50

agc

Ser

gac

Asp

gca

Ala

age

Ser

aag
Lys
130
gga
Gly

ttg

Leu

Ser

tgg

gaa
Glu
35

att
Ile

cta

Leu

gac

ctc

Leu

cag
Gln
115
ctg

Leu

acc
Thr

aac

Asn

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

agc

Ser

cgt
Arg

gtc
Val
100
glg
Val

aag

Lys

gat
Asp

tge
Cys

aac

Asn

gac

Asp

gce

Ala

g8C
Gly

ttt
Phe

atg
Met
85

atg
Met

tte
Phe

cCcC

Pro

ttc
Phe

tgg
Trp

age

Ser

gca
Ala

caa
Gln

tac

act
Thr
70

cgt

g8C
Gly

atc
Ile

aca
Thr

cte
Leu
150
gaa
Glu

aag

gac

Asp

aag

cce
Pro
55

tca

Ser

cge

tat
Tyr

gac

Asp

cac
His
135
acg
Thr

cat
His

ttc
Phe

gca

Ala

g8cC

ctc

Leu

tcg

Ser

gag
Glu
120
gtt
Val

cac
His

ttc
Phe

cte

Leu

acg
Thr
25

geg
Ala

tgg
Trp

tat

cag
Gln

gag
Glu
105
cgt
Arg

gag
Glu

gac

Asp

caa
Gln

64

geg
Ala
10

atc
Ile

agt

Ser

gcg
Ala

cac
His

ctg
Leu
90

Ccgg
Arg

g8C
Gly

cgt
Arg

ttc
Phe

ccg

Pro

geca

Ala

gac

Asp

ctg

Leu

tgg
Trp

gag
Glu
75

gce
Ala

gaa
Glu

gag
Glu

acg

acc
Thr

aag

Lys

atc
Ile

cte
Leu
60

aat

Asn

gCcg
Ala

gce

Ala

atc
Ile

atc

gtt
Val

tcg

Ser

gct
Ala
45

ggc
Gly

tcg

Ser

cge

Arg

gg8a
Gly

gtt
Val
125

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

ttg

Leu

cge

Arg

tcg
Ser
110
gce

Ala

gca
Ala
15

g8ec

ccg

Pro

gtg
Val

gag
Glu

aac
Asn
95

cge

Arg

aat

Asn

gag
Glu

atc
Ile

gaa
Glu

aag

Lys

cta
Leu
80

aaa

Lys

tat
Tyr

Ccgg
Arg

tac ggc gaa ggc

Thrlle Tyr Gly Glu Gly

140

gcg ttc gga cge gte ggt
Ala Phe Gly Arg Val Gly

155
cte

Leu

160

agc aag ttc atg atg
Ser Lys Phe Met Met

48

96

144

192

240

288

336

384

432

480

528
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165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tcc 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa cag agc atc gaa gcc aac gecg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Gln Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctc aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggce ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
260 265 270
ggg atc ttg tac gca gag atc gat ctg gag cag att ctg ctg gcg aag 864
Gly Ile Leu Tyr Ala Glu Ile Asp Leu Glu Gln Ile Leu Leu Ala Lys
275 280 285
gct gga gece gat ccg gtc ggg cac tat tcg cgg cct gac gtg ctg teg 912
Ala Gly Ala Asp Pro Val Gly His Tyr Ser Arg Pro Asp Val Leu Ser
290 295 300
gtc cag ttc gac ccg cge aat cat acg cca gtt cat cge atc gge att 960
Val Gln Phe Asp Pro Arg Asn His Thr Pro Val His Arg Ile Gly Ile
305 310 315 320
gac ggt cge ttg gat gtg aat acc cge agt cge gtg gag aat ttc cga 1008
Asp Gly Arg Leu Asp Val Asn Thr Arg Ser Arg Val Glu Asn Phe Arg
325 330 335
ctg cga caa gcg get gag cag gag cgt cag geca tce aag cgg cte gga 1056
Leu Arg Gln Ala Ala Glu Gln Glu Arg Gln Ala Ser Lys Arg Leu Gly
340 345 350
acg aaa ctc ttt gaa caa tcc ctt ctg gct gaa gaa ccg gtc cca gca 1104
Thr Lys Leu Phe Glu Gln Ser Leu Leu Ala Glu Glu Pro Val Pro Ala
355 360 365
aag tag 1110
Lys

65
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<210>27
<211>369
<212>PRT
213> W R T2W

<400>27

Met Val Ser Tyr Asn
1 5
Pro Val Trp Leu Asp
20
Ile Glu Glu Ala Ala
35
Val Phe Ile Pro Gly
50
Tyr Ser Leu Ser Phe
65
Gly Asp Asp Arg Met
85
Ile Ala Leu Val Met
100
Leu Ser Gln Val Phe
115
Arg Lys Leu Lys Pro
130
Asn Gly Thr Asp Phe
145
Gly Leu Asn Cys Trp
165
Tyr Ser Leu Gly Glu
180
Pro Leu Gln Pro Asp
195
Val Thr Arg Ser Tyr
210
Thr Gln Val Ile Gly
225
Glu Gln Arg Ala Leu

Ser

Ala

Gln

Tyr

Thr

70

Arg

Gly

Ile

Thr

Leu

150

Glu

Gln

Val

Ala

Pro

230

Leu

Pro
55

Ser
Arg
Tyr
Asp
His
135
Thr
His
Val
Phe
Ile
215

Ser

Pro

Phe
Ala
Gly
40

Tyr
Arg
Leu
Ser
Glu
120
Val
His
Phe
His
Gln
200
Glu

Ala

Gln

Leu
Thr
25

Ala

Trp

Gln

Glu

105

Glu

Asp

Gln

Val

185

Gln

Gly

Ile

Gly

66

Ala
10

Ile
Ser
Ala
His
Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser
Gln

Glu

Cys

Ala

Asp

Leu

Trp

Glu

75

Ala

Glu

Glu

Thr

Ala

155

Leu

Ser

Ile

Thr

Thr

235
Gly

Thr

Lys

Ile

Leu

60

Asn

Ala

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220

Phe

Trp

Val
Ser
Ala
45

Gly
Ser
Arg
Gly
Val
125
Tyr
Gly
Lys
Pro
Ala
205
Val

Cys

Ala

Gln
Ile
30

Phe
Asp
Leu
Arg
Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn
Leu

Leu

Arg

Ala
15

Gly
Pro
Val
Glu
Asn
95

Arg
Asn
Glu
Val
Met
175
Met
Ala
Cys

Asn

Ile

Glu

Tle

Glu

Tyr

Arg

Gly

Gly

160

Met

Ser

Thr

Ser

Asp

240
Tyr
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Gly Pro

Gly Ile

Ala Gly
290

Val Gln

305

Asp Gly

Leu Arg

Thr Lys

Lys

<210>28

211>111
<212>DNA

Asp

Leu

275

Ala

Phe

Arg

Gln

Leu
355

0

Gly
260
Tyr
Asp
Asp

Leu

Ala
340
Phe

245

Ser

Ala

Pro

Pro

Asp

325

Ala

Glu

213> HFEETRE 72W

<220>
<221>CDS

<222>(1).. (1110)

<400>28
atg gtt
Met Val
1

ccg gta
Pro Val

atc gaa
Ile Glu

gta ttc
Val Phe
50

tcg

Ser

tgg
Trp

gaa
Glu
35

att
Ile

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

aac

Asn

gac

Asp

gce

Ala

g8C
Gly

Glu

Glu

Val

310

Val

Glu

Gln

agc

Ser

gca

Ala

caa
Gln

tac

Tyr

Leu
Ile
Gly
295
Asn
Asn

Gln

Ser

aag

Lys

gac

Asp

aag

Lys

cece
Pro
55

Ala

Asp
280
His

His

Thr

Glu

Leu
360

ttc
Phe

gca

Ala

g8C
Gly
40

tat
Tyr

Tyr

Thr

Arg

Arg
345

Leu

cte

Leu

acg
Thr
25

gCg
Ala

tgg
Trp

67

Ser

Pro

Ser
330
Gln

Ala

gCg
Ala
10

atc
Ile

agt

Ser

gcg
Ala

Leu

Gln

Arg

Val

315

Arg

Ala

Glu

geca

Ala

gac

Asp

ctg

Leu

tgg
Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

acc
Thr

aag

Lys

atc
Ile

ctc
Leu
00

Glu

Leu
285
Asp

Arg

Glu

Pro
365

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

Asp
270

Leu

Val

Ile

Asn

Arg
350
Val

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

255
Ala

Ala

Leu

Gly

Phe
335

Leu

Pro

geca
Ala
15

g8cC
Gly

ccg

Pro

gtg
Val

Glu
Lys
Ser
Ile
320
Arg

Gly

Ala

gag
Glu

atc
Ile

gaa
Glu

aag

Lys

48

96

144

192



CN 102016018 B F 3 % 39/90 T
tac agc cta age ttt act tca cgc tat cac gag aat tcg ttg gag cta 240
Tyr Ser Leu Ser Phe Thr Ser Arg Tyr His Glu Asn Ser Leu Glu Leu
65 70 75 80
ggt gac gac cgt atg cgt cgec ctc cag ctg gcc geg cge cge aac aaa 288
Gly Asp Asp Arg Met Arg Arg Leu Gln Leu Ala Ala Arg Arg Asn Lys

85 90 95
atc gca ctc gtc atg ggc tat tcg gag cgg gaa gcc gga tcg cge tat 336
Ile Ala Leu Val Met Gly Tyr Ser Glu Arg Glu Ala Gly Ser Arg Tyr
100 105 110
ctg agc cag gtg ttc atc gac gag cgt ggec gag atc gtt gecec aat cgg 384
Leu Ser Gln Val Phe Ile Asp Glu Arg Gly Glu Ile Val Ala Asn Arg
115 120 125
cgc aag ctg aag ccc aca cac gtt gag cgt acg atc tac ggc gaa ggc 432
Arg Lys Leu Lys Pro Thr His Val Glu Arg Thr Ile Tyr Gly Glu Gly
130 135 140
aac gga acc gat ttc ctc acg cac gac ttc gecg ttc gga cge gte ggt 480
Asn Gly Thr Asp Phe Leu Thr His Asp Phe Ala Phe Gly Arg Val Gly
145 150 155 160
gga ttg aac tgc tgg gaa cat ttc caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tcce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa gct age atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Ala Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctc aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggc ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
260 265 270

68
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ggg atc ttg tac

Gly

gct
Ala

gtc
Val
305
gac

Asp

ctg

Leu

acg
Thr

aag

Lys

Ile

gga
Gly
290
cag
Gln

ggt
Gly

cga

Arg

aaa

Lys

tag

<210>29

<211>369
<212>PRT

Leu Tyr
275

gce gat
Ala Asp

ttc gac
Phe Asp

cge ttg
Arg Leu

caa gcg
Gln Ala

340
cte ttt
Leu Phe
355

gca

Ala

ccg

Pro

ccg

Pro
gat
Asp
325

Ala

gaa
Glu

213> IR A T2W

<400>29

Met
1

Pro

Val

Val

Ser Tyr

Trp Leu
20

Ile Glu Glu Ala

Val

Phe
50

35
Ile Pro

Tyr Ser Leu Ser

65
Gly

Asp

Asp Arg

Asn

Asp

Ala

Gly

Phe

Met

gag
Glu

gtc
Val

cge
Arg
310

gtg
Val

gag
Glu

caa
Gln

Ser

Ala

Gln

Tyr

Thr

70
Arg

atc
Ile

gee
Gly
295
aat

Asn

aat

Asn

cag
Gln

tece

Ser

Lys
Asp
Lys
Pro
55

Ser

Arg

gat
Asp
280
cac
His

cat
His

acc
Thr

gag
Glu

ctt

Leu
360

Phe
Ala
Gly
40

Tyr

Arg

Leu

ctg gag cag

Leu

tat
Tyr

acg
Thr

cge

Arg

cgt
Arg
345
ctg

Leu

Leu
Thr

25
Ala

Trp

Tyr

Gln

69

Glu

tcg
Ser

cca

Pro
agt
Ser
330

cag
Gln

Ala

Ala

10

Ile

Ser

Ala

His

Leu

Gln

Cg8
Arg

gtt
Val
315
cgce

Arg

gca

Ala

gaa
Glu

Ala

Asp

Leu

Trp

Glu

5
Ala

att
Ile

cct
Pro
300
cat
His

gtg
Val

tce

Ser

gaa
Glu

Thr
Lys
Ile
Leu
60

Asn

Ala

ctg
Leu
285
gac

Asp

cge

Arg

gag
Glu

aag

ccg

Pro
365

Val
Ser
Ala
45

Gly

Ser

Arg

ctg

Leu

gtg
Val

atc
Ile

aat

Asn

Cgg
Arg
350
gtc
Val

Gln
Ile
30

Phe
Asp

Leu

Arg

gCcg
Ala

ctg

Leu

g8¢C
Gly

ttc
Phe
335

ctc

Leu

cca

Pro

Ala
15

Gly
Pro
Val

Glu

Asn

aag

Lys

tcg
Ser

att
Ile
320

cga

Arg

gg8a
Gly

gca

Ala

Glu

Ile

Glu

Lys

Leu

80
Lys

864

912

960

1008

1056

1104

1110
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Ile Ala Leu

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

Thr

Lys

Ser
Lys
130
Gly
Leu
Ser
Leu
Thr
210
Gln
Gln
Pro
Ile
Gly
290
Gln
Gly

Arg

Lys

<210>30
<211>1110

Gln
115
Leu
Thr
Asn
Leu
Gln
195
Arg
Val
Arg
Asp
Leu
275
Ala
Phe
Arg

Gln

Leu
355

Val
100
Val

Lys

Asp

Gly
180
Pro
Ser
Ile
Ala
Gly
260
Tyr
Asp
Asp
Leu
Ala

340
Phe

85
Met

Phe
Pro
Phe
Trp
165
Glu
Asp
Tyr
Gly
Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

Gly
Ile
Thr
Leu
150
Glu
Gln
Val
Ala
Pro
230
Leu
Glu
Glu
Val
Arg
310
Val

Glu

Gln

Tyr
Asp
His
135
Thr
His
Val
Phe
Ile
215
Ser
Pro
Leu
Ile
Gly
295
Asn
Asn

Gln

Ser

Ser
Glu
120
Val
His
Phe
His
Gln
200
Glu
Ala
Gln
Ala
Asp
280
His
His
Thr

Glu

Leu
360

90

Glu Arg Glu

105
Arg

Glu

Asp

Gln

Val

185

Ala

Gly

Ile

Gly

Lys

265

Leu

Tyr

Thr

Arg

Arg

345

Leu

70

Gly

Arg

Phe

Pro

170

Ala

Ser

Gln

Glu

250

Pro

Glu

Ser

Pro

Ser

330

Gln

Ala

Glu
Thr
Ala
155
Leu
Ser
Ile
Thr
Thr
235
Gly
Leu
Gln
Arg
Val
3156
Arg

Ala

Glu

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220

Phe

Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

Gly
Val
125

Tyr

Gly

Pro
Ala

205
Val

Ala

Glu

Leu

285

Asp

Arg

Glu

Lys

Pro
365

Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn
Leu
Leu
Arg
Asp
270
Leu
Val
Ile
Asn
Arg

350
Val

95
Arg

Asn
Glu
Val
Met
175

Met

Ala

Ash
Ile
255
Ala
Ala
Leu
Gly
Phe
335

Leu

Pro

Tyr
Arg
Gly
Gly
160
Met
Ser
Thr
Ser
Asp
240
Tyr
Glu
Lys
Ser
Tle
320
Arg

Gly

Ala
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<212>DNA
213> B IR A 72W

<220

<221>CDS
<222>(1).. (1110)

<400>30

atg
Met
1

ccg

Pro

atc
Ile

gta
Val

tac
Tyr
65

ggt
Gly

atc
Tle

ctg

Leu

cgce

Arg

aac
Asn
145

gga

gtt
Val

gta
Val

gaa
Glu

ttc
Phe
50

agc

Ser

gac

Asp

gca

Ala

age

Ser

aag
Lys
130
gga
Gly

ttg

tcg

Ser

tgg
Trp

gaa
Glu
35

att
Ile

cta

Leu

gac

Asp

ctc

Leu

cag
Gln
115
ctg

Leu

acc
Thr

aac

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

agc

Ser

cgt
Arg

gtc
Val
100
glg
Val

aag

Lys

gat
Asp

tge

aac

Asn

gac

Asp

gce

Ala

g8C
Gly

ttt
Phe

atg
Met
85

atg
Met

tte
Phe

cCcC

Pro

ttc
Phe

tgg

agc

Ser

gca

Ala

caa
Gln

tac

act
Thr
70

cgt
Arg

g8C
Gly

atc
Ile

aca
Thr

ctc
Leu
150

gaa

aag

gac

Asp

aag

cce
Pro
55

tca

Ser

cgce

Arg

tat
Tyr

gac

Asp

cac
His
135
acg
Thr

cat

tte
Phe

gca

Ala

g8C

cte

Leu

tcg

Ser

gag
Glu
120
gtt
Val

cac
His

ttc

ctc

Leu

acg
Thr
25

gcg
Ala

Trp

tat
Tyr

cag
Gln

gag
Glu
105
cgt
Arg

gag
Glu

gac

Asp

caa

71

geg
Ala
10

atc
Ile

agt

Ser

gcg
Ala

cac
His

ctg
Leu
90

Ccgg
Arg

g8C
Gly

cgt
Arg

ttc
Phe

ccg

geca

Ala

gac

Asp

ctg

Leu

tgg
Trp

gag
Glu
75

gce

Ala

gaa
Glu

gag
Glu

aeg
Thr

gcg
Ala
155

cte

acc
Thr

aag

Lys

atc
Ile

ctce
Leu
60

aat

Asn

gCcg
Ala

gce

Ala

atc
Ile

atc
Ile
140
tte
Phe

agc

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

tcg
Ser

cgce

Arg

g8a
Gly

gtt
Val
125
tac

Tyr

gg8a
Gly

aag

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

ttg

Leu

cgce

Arg

tcg
Ser
110
gce

Ala

g8C
Gly

cgce

Arg

ttc

gca
Ala
15

g8ec

ccg

Pro

gtg
Val

gag
Glu

aac
Asn
95

cge

Arg

aat

Asn

gaa
Glu

gtc
Val

atg

gag
Glu

atc
Ile

gaa
Glu

aag

cta
Leu
80

aaa

Lys

tat
Tyr

Ccgg
Arg

g8C
Gly

ggt
Gly
160
atg

48

96

144

192

240

288

336

384

432

480

528
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Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt geca tcg tgg ccg geg atg tce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa tgt agc atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Cys Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctc aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 235 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggce ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
260 265 270
ggg atc ttg tac gca gag atc gat ctg gag cag att ctg ctg gcg aag 864
Gly Ile Leu Tyr Ala Glu Ile Asp Leu Glu Gln Ile Leu Leu Ala Lys
275 280 285
gct gga gece gat ccg gtc ggg cac tat tcg cgg cct gac gtg ctg teg 912
Ala Gly Ala Asp Pro Val Gly His Tyr Ser Arg Pro Asp Val Leu Ser
290 295 300
gtc cag ttc gac ccg cge aat cat acg cca gtt cat cge atc gge att 960
Val Gln Phe Asp Pro Arg Asn His Thr Pro Val His Arg Ile Gly Ile
305 310 315 320
gac ggt cge ttg gat gtg aat acc cge agt cge gtg gag aat ttc cga 1008
Asp Gly Arg Leu Asp Val Asn Thr Arg Ser Arg Val Glu Asn Phe Arg
325 330 335
ctg cga caa gcg get gag cag gag cgt cag geca tcce aag cgg cte gga 1056
Leu Arg Gln Ala Ala Glu Gln Glu Arg Gln Ala Ser Lys Arg Leu Gly
340 345 350
acg aaa ctc ttt gaa caa tcc ctt ctg gct gaa gaa ecg gtc cca gca 1104
Thr Lys Leu Phe Glu Gln Ser Leu Leu Ala Glu Glu Pro Val Pro Ala
355 360 365
aag tag 1110

72
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Lys

<210>31
<211>369
<212>PRT
213> W TR T2W

<400>31

Met Val Ser Tyr Asn
1 5
Pro Val Trp Leu Asp
20
Ile Glu Glu Ala Ala
35
Val Phe Ile Pro Gly
50
Tyr Ser Leu Ser Phe
65
Gly Asp Asp Arg Met
85
Ile Ala Leu Val Met
100
Leu Ser Gln Val Phe
115
Arg Lys Leu Lys Pro
130
Asn Gly Thr Asp Phe
145
Gly Leu Asn Cys Trp
165
Tyr Ser Leu Gly Glu
180
Pro Leu Gln Pro Asp
195
Val Thr Arg Ser Tyr
210
Thr Gln Val Ile Gly
225

Ser

Ala

Gln

Tyr

Thr

70

Arg

Gly

Ile

Thr

Leu

150

Glu

Gln

Val

Ala

Pro
230

Pro
55

Ser

His

135

Thr

His

Val

Phe

Ile

215

Ser

Phe
Ala
Gly
40

Tyr
Arg
Leu
Ser
Glu
120
Val
His
Phe
His
Gln
200

Glu

Ala

Leu
Thr
25

Ala

Trp

Gln

Glu

105

Glu

Asp

Gln

Val

185

Cys

Gly

Ile

73

Ala
10

Ile
Ser
Ala
His
Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser

Gln

Glu

Ala

Asp

Leu

Glu
75

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile

Thr

Thr
235H

Thr

Ile

Leu

60

Asn

Ala

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220
Phe

Val
Ser
Ala
45

Gly

Ser

Val
125
Tyr

Gly
Lys
Pro
Ala
205

Val

Cys

Gln
Ile
30

Phe

Asp

Leu

Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn

Leu

Leu

Ala

15

Pro

Val

Glu

Asn

95

Asn

Glu

Val

Met

175

Met

Ala

Cys

Asn

Glu

Ile

Glu

Arg

Gly

Gly

160

Met

Ser

Thr

Ser

Asp
240
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Glu Gln Arg Ala

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Pro

Ile

290

Gln

Gly

Arg

Lys

<210>32
<211>1110
<212>DNA
213> W R T2W

220>
<221>CDS

<222>(1).. (1110)

<400>32

atg
Met
1

ccg

Pro

atc
Ile

gtt
Val

gta
Val

gaa
Glu

gta ttc

Val

Phe

Asp

Leu
275
Ala

Phe

Arg

Gln

Leu
355

tcg

Ser

tgg
Trp

gaa
Glu
35

att
Ile

Gly
260
Tyr

Asp

Asp

Leu

Ala
340
Phe

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

aac

Asn

gac

Asp

gce
Ala

g8C
Gly

Leu

Glu

Glu

Val

310

Val

Glu

Gln

agc

Ser

gca

Ala

caa
Gln

tac

Tyr

Pro

Leu

Ile

Gly

295

Asn

Asn

Gln

Ser

aag

Lys

gac

Asp

aag

Lys

CcCC

Pro

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

ttc
Phe

gca

Ala

g8C
Gly
40

tat
Tyr

Gly

Lys
265

Leu

ctc

Leu

acg
Thr
25

gCcg
Ala

tgg
Trp

74

Cys
250

Pro

Glu

Ser

Pro

Ser
330
Gln

Ala

geg
Ala
10

atc
Ile

agt

Ser

gCcg
Ala

Gly

Leu

Gln

Arg

Val

315

Arg

Ala

Glu

gca

Ala

gac

Asp

ctg

Leu

tgg
Trp

Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

acc
Thr

aag

Lys

atc
Ile

ctc

Leu

Ala

Glu

Leu
285
Asp

Arg

Glu

Pro
365

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

Arg

Asp
270

Leu

Val

Tle

Asn

Arg
350
Val

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

Ile
255
Ala

Ala

Leu

Gly

Phe
335

Leu

Pro

geca
Ala
15

g8cC
Gly

ccg

Pro

gtg
Val

Tyr

Glu

Lys

Ser

Ile

320

Arg

Gly

Ala

gag
Glu

atc
Ile

gaa
Glu

aag

Lys

48

96

144

192
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50 55 60
tac agc cta age ttt act tca cgc tat cac gag aat tcg ttg gag cta 240
Tyr Ser Leu Ser Phe Thr Ser Arg Tyr His Glu Asn Ser Leu Glu Leu
65 70 75 80
ggt gac gac cgt atg cgt cgec ctc cag ctg gcec geg cge cge aac aaa 288
Gly Asp Asp Arg Met Arg Arg Leu Gln Leu Ala Ala Arg Arg Asn Lys
85 90 95
atc gca ctc gtc atg ggec tat tcg gag cgg gaa gcc gga tcg cge tat 336
Ile Ala Leu Val Met Gly Tyr Ser Glu Arg Glu Ala Gly Ser Arg Tyr
100 105 110
ctg agc cag gtg ttc atc gac gag cgt ggec gag atc gtt gecec aat cgg 384
Leu Ser Gln Val Phe Ile Asp Glu Arg Gly Glu Ile Val Ala Asn Arg
115 120 125
cgc aag ctg aag ccc aca cac gtt gag cgt acg atc tac ggc gaa ggc 432
Arg Lys Leu Lys Pro Thr His Val Glu Arg Thr Ile Tyr Gly Glu Gly
130 135 140
aac gga acc gat ttc ctc acg cac gac ttc gecg ttc gga cge gte ggt 480
Asn Gly Thr Asp Phe Leu Thr His Asp Phe Ala Phe Gly Arg Val Gly
145 150 155 160
gga ttg aac tgc tgg gaa cat ttc caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa acc agec atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Thr Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 0672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctec aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt ggc tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggc ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu

75
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g88
Gly

gct
Ala

gtc
Val
305
gac

Asp

ctg

Leu

acg
Thr

aag

Lys

atc
Ile

gga
Gly
290
cag
Gln

ggt
Gly

cga

Arg

aaa

Lys

tag

<210>33

<211>369
<212>PRT

ttg
Leu
275
gce
Ala

ttc
Phe

cgce

Arg

caa
Gln

ctc
Leu
355

260
tac

Tyr

gat
Asp

gac

ttg

Leu

gCg
Ala
340
ttt
Phe

gca

Ala

ccg

Pro

ccg

Pro

Asp
325
gct
Ala

gaa
Glu

213> IR R T2W

<400>33

Met Val Ser Tyr

1

Pro Val Trp Leu

20

Asn
5
Asp

Ile Glu Glu Ala Ala

35

Val Phe Ile Pro

50

Tyr Ser Leu Ser

65

Gly

Phe

gag
Glu

gtc
Val

cge
Arg
310

gtg
Val

gag
Glu

caa
Gln

Ser

Ala

Gln

Tyr

Thr
70

atc
Ile

gee
Gly
295
aat

Asn

aat

Asn

cag
Gln

tece

Ser

Lys

Asp

Lys

Pro

95

Ser

gat
Asp
280
cac
His

cat
His

acce
Thr

gag
Glu

ctt

Leu
360

Phe
Ala
Gly
40

Tyr

Arg

265
ctg

Leu

tat
Tyr

acg
Thr

cge

Arg
cgt
Arg
345

ctg

Leu

Leu
Thr
25

Ala

Trp

Tyr

76

gag
Glu

tcg
Ser

cca

Pro

agt
Ser
330
cag
Gln

Ala

Ala
10

Ile
Ser

Ala

His

cag
Gln

cgg
Arg

gtt
Val
315
cge

Arg

gca

Ala

gaa
Glu

Ala

Asp

Leu

Trp

Glu
(4]

att
Ile

cct
Pro
300
cat
His

gtg
Val

tce

Ser

gaa
Glu

Thr

Lys

Ile

Leu

60

Asn

ctg
Leu
285
gac

Asp

cge

Arg

gag
Glu

aag

ccg

Pro
365

Val
Ser
Ala
45

Gly

Ser

270
ctg

Leu

gtg
Val

atc
Tle

aat

Asn

Cgg
Arg
350

Val

Gln
Ile
30

Phe

Asp

Leu

gCg
Ala

ctg

Leu

g8¢C
Gly

tte
Phe
335
cte

Leu

cca

Pro

Ala
15

Gly
Pro

Val

Glu

aag

Lys

tcg
Ser

att
Ile
320
cga

Arg

gg8a
Gly

gca

Ala

Glu

Ile

Glu

Lys

Leu
80

864

912

960

1008

1056

1104

1110
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Gly

Ile

Leu

Arg

Asn

145

Gly

Tyr

Pro

Val

Thr

225

Glu

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Asp
Ala
Ser
Lys
130
Gly
Leu
Ser
Leu
Thr
210
Gln
Gln
Pro
Ile
Gly
290
Gln
Gly

Arg

Lys

<210>34

Asp
Leu
Gln
115
Leu
Thr
Asn
Leu
Gln
195
Arg
Val
Arg
Asp
Leu
275
Ala
Phe
Arg

Gln

Leu
355

Arg
Val

100
Val

Gly
180
Pro
Ser
Ile
Ala
Gly
260
Tyr
Asp
Asp
Leu
Ala

340
Phe

Met
85

Met
Phe
Pro
Phe
Trp
165
Glu
Asp
Tyr
Gly
Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

Arg
Gly
Ile
Thr
Leu
150
Glu
Gln
Val
Ala
Pro
230
Leu
Glu
Glu
Val
Arg
310
Val

Glu

Gln

Arg
Tyr
Asp
His
135
Thr
His
Val
Phe
Ile
215
Ser
Pro
Leu
Tle
Gly
295
Asn
Asn

Gln

Ser

Leu

Ser

Glu

120

Val

His

Phe

His

Gln

200

Glu

Ala

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

Gln

Glu

105

Arg

Glu

Asp

Gln

Val

185

Thr

Gly

Ile

Gly

265

Leu

Tyr

Thr

Arg

Arg

345

Leu

77

Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser
Gln
Glu
250
Pro
Glu
Ser
Pro
Ser
330

Gln

Ala

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile
Thr
Thr
235
Gly
Leu
Gln
Arg
Val
315
Arg

Ala

Glu

Ala

Ala

Ile

Ile

140

Phe

Ser

Glu

Phe

220
Phe

Ala

Ile

Pro

300

His

Val

Ser

Glu

Arg
Gly
Val
125

Tyr

Gly

Pro
Ala

205
Val

Ala

Glu

Leu

285

Asp

Arg

Glu

Lys

Pro
365

Arg
Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn
Leu
Leu
Arg
Asp
270
Leu
Val
Ile
Asn
Arg

350
Val

Asn
95

Arg
Asn
Glu
Val
Met
175

Met

Ala

Asn
Ile
255
Ala
Ala
Leu
Gly
Phe
335

Leu

Pro

Lys
Tyr
Arg
Gly
Gly
160
Met
Ser
Thr
Ser
Asp
240
Tyr
Glu
Lys
Ser
Ile
320
Arg

Gly

Ala
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<211>1110

<212>DNA

213> HEETRE 72W

<220

<221>CDS
<222>(1).. (1110)

<400>34

atg
Met
1

ccg

Pro

atc
Ile

gta
Val

tac
Tyr
65

ggt
Gly

atc
Ile

ctg

Leu

cgce

Arg

aac
Asn
145

gtt
Val

gta
Val

gaa
Glu

ttc
Phe
50

agc

Ser

gac

Asp

gca

Ala

age

Ser

aag
Lys
130
gga
Gly

Ser

tgg

gaa
Glu
35

att
Ile

cta

Leu

gac

Asp

ctc

Leu

cag
Gln
115
ctg

Leu

acc
Thr

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

age

Ser

cgt
Arg

gtc
Val
100
gtg
Val

aag

Lys

gat
Asp

aac

Asn

gac

Asp

gce

Ala

g8C
Gly

ttt
Phe

atg
Met
85

atg
Met

tte
Phe

CcCC

Pro

ttc
Phe

agc

Ser

gca

Ala

caa
Gln

tac

act
Thr
70

cgt
Arg

88C
Gly

atc
Ile

aca
Thr

cte
Leu
150

aag

gac

Asp

aag

cce
Pro
55

tca

Ser

cge

Arg

tat
Tyr

gac

Asp

cac
His
135
acg
Thr

ttc
Phe

gca

Ala

g8C

cte

Leu

tcg

Ser

gag
Glu
120
gtt
Val

cac
His

cte

Leu

acg
Thr
25

gCcg
Ala

tgg
Trp

tat

cag
Gln

gag
Glu
105
cgt
Arg

gag
Glu

gac

Asp

78

gCg
Ala
10

atc
Ile

agt

Ser

gCcg
Ala

cac
His

ctg
Leu
90

Ccge
Arg

g8C
Gly

cgt
Arg

ttc
Phe

geca

Ala

gac

Asp

ctg

Leu

tgg
Trp

gag
Glu
75

gce

Ala

gaa
Glu

gag
Glu

acg
Thr

gCcg
Ala
155

acc
Thr

aag

atc
Ile

cte
Leu
60

aat

Asn

gcg
Ala

gce

Ala

atc
Ile

atc
Ile
140
ttc
Phe

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

tcg
Ser

cge

Arg

g8a
Gly

gtt
Val
125
tac

Tyr

gga
Gly

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

ttg

Leu

cge

Arg

tcg
Ser
110
gce

Ala

g8C
Gly

cgc

Arg

gca
Ala
15

g8ec

ccg

Pro

gtg
Val

gag
Glu

aac
Asn
95

cge

Arg

aat

Asn

gaa
Glu

gtc
Val

gag
Glu

atc
Ile

gaa
Glu

aag

cta
Leu
80

aaa

Lys

tat
Tyr

Ccgg
Arg

g8C
Gly

ggt
Gly
160

48

96

144

192

240

288

336

384

432

480
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gga ttg aac tgc tgg gaa cat ttc caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met

165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tcce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa gga agc atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Gly Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctec aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggc ccg gat gga age gag ctt gecg aag cct ctg geg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
260 265 270
ggg atc ttg tac gca gag atc gat ctg gag cag att ctg ctg gcg aag 864
Gly Ile Leu Tyr Ala Glu Ile Asp Leu Glu Gln Ile Leu Leu Ala Lys
275 280 285
gct gga gcc gat ccg gtc ggg cac tat tcg cgg cct gac gtg ctg tcg 912
Ala Gly Ala Asp Pro Val Gly His Tyr Ser Arg Pro Asp Val Leu Ser
290 295 300
gtc cag ttc gac ccg cge aat cat acg cca gtt cat cge atc gge att 960
Val Gln Phe Asp Pro Arg Asn His Thr Pro Val His Arg Ile Gly Ile
305 310 315 320
gac ggt cge ttg gat gtg aat acc cge agt cge gtg gag aat ttc cga 1008
Asp Gly Arg Leu Asp Val Asn Thr Arg Ser Arg Val Glu Asn Phe Arg
325 330 335
ctg cga caa gcg get gag cag gag cgt cag geca tcce aag cgg ctec gga 1056
Leu Arg Gln Ala Ala Glu Gln Glu Arg Gln Ala Ser Lys Arg Leu Gly
340 345 350
acg aaa ctc ttt gaa caa tcc ctt ctg gct gaa gaa ccg gtc cca gca 1104
Thr Lys Leu Phe Glu Gln Ser Leu Leu Ala Glu Glu Pro Val Pro Ala
355 360 365
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aag tag
Lys

<210>35

<211>369

<212>PRT

213> IR A T2W

<400>35

Met Val Ser Tyr Asn
1 5
Pro Val Trp Leu Asp
20
Ile Glu Glu Ala Ala
35
Val Phe Ile Pro Gly
50
Tyr Ser Leu Ser Phe
65
Gly Asp Asp Arg Met
85
Ile Ala Leu Val Met
100
Leu Ser Gln Val Phe
115
Arg Lys Leu Lys Pro
130
Asn Gly Thr Asp Phe
145
Gly Leu Asn Cys Trp
165
Tyr Ser Leu Gly Glu
180
Pro Leu Gln Pro Asp
195
Val Thr Arg Ser Tyr
210
Thr Gln Val Ile Gly

Ser

Ala

Gln

Tyr

Thr

70

Arg

Gly

Tle

Thr

Leu

150

Glu

Gln

Val

Ala

Pro

Pro
55

Ser

Asp
His
135
Thr
His
Val
Phe
Ile

215

Ser

Phe
Ala
Gly
40

Tyr
Arg
Leu
Ser
Glu
120
Val
His
Phe
His
Gln
200

Glu

Ala

Leu
Thr
25

Ala

Trp

Gln
Glu
105
Arg
Glu
Asp
Gln
Val
185
Gly

Gly

Ile

80

Ala
10

Ile
Ser
Ala
His
Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser

Gln

Glu

Ala

Asp

Leu

Glu
75

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile

Thr

Thr

Thr

Ile

Leu

60

Asn

Ala

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220
Phe

Val
Ser
Ala
45

Gly

Ser

Val
125
Tyr

Gly
Lys
Pro
Ala
205

Val

Cys

Gln
Ile
30

Phe

Asp

Leu

Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn

Leu

Leu

Ala

15

Pro

Val

Glu

Asn

95

Asn

Glu

Val

Met

175

Met

Ala

Cys

Asn

Glu

Ile

Glu

Arg

Gly

Gly

160

Met

Ser

Thr

Ser

Asp

1110



CN 102016018 B

52/90 1T

225
Glu

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Gln

Pro

Ile

290

Gln

Gly

Arg

Lys

<210>36
<211>1110
<212>DNA
213> W R T2W

220>
<221>CDS

<222>(1).. (1110)

<400>36

atg
Met
1

ccg

Pro

atc
Ile

gta

gtt
Val

gta
Val

gaa
Glu

ttc

Arg

Asp

Leu

275

Ala

Phe

Arg

Gln

Leu
355

tcg

Ser

tgg
Trp

gaa
Glu
35

att

Ala

Gly
260
Tyr

Asp

Leu

Ala
340
Phe

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

aac

Asn

gac

Asp

gce

Ala

g8C

230

Leu

Glu

Glu

Val

310

Val

Glu

Gln

agc

Ser

gca

Ala

caa
Gln

tac

Pro

Leu

Ile

Gly

295

Asn

Asn

Gln

Ser

aag

Lys

gac

Asp

aag

Lys

CcCC

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

ttc
Phe

gca

Ala

g8C
Gly
40

tat

Gly

Lys
265

Leu

Tyr

Thr

Arg

Arg
345

Leu

ctc

Leu

acg
Thr
25

gcg
Ala

tegg

81

Cys
250

Pro

Glu

Ser

Pro

Ser

330

Gln

Ala

geg
Ala
10

atc
Ile

agt

Ser

gCg

Leu

Gln

Arg

Val

315

Arg

Ala

Glu

gca

Ala

gac

Asp

ctg

Leu

tegg

Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

acce
Thr

aag

Lys

atc
Ile

cte

Ala

Glu

Leu
285
Asp

Arg

Glu

Pro
365

gtt
Val

tcg

Ser

gct
Ala
45

g8C

Arg

Asp
270

Leu

Val

Ile

Asn

Arg
350
Val

cag
Gln

atc
Ile
30

ttc
Phe

gac

Ile
255
Ala

Ala
Leu
Gly
Phe
335

Leu

Pro

geca
Ala
15

gg8cC
Gly

ccg

Pro

gtg

240
Tyr

Glu

Lys

Ser

Tle

320

Arg

Gly

Ala

gag
Glu

atc
Ile

gaa
Glu

aag

48

96

144

192



F

¢l

&=

CN 102016018 B 53/90 1T
Val Phe Ile Pro Gly Tyr Pro Tyr Trp Ala Trp Leu Gly Asp Val Lys
50 55 60
tac agc cta age ttt act tca cgc tat cac gag aat tcg ttg gag cta 240
Tyr Ser Leu Ser Phe Thr Ser Arg Tyr His Glu Asn Ser Leu Glu Leu
65 70 75 80
ggt gac gac cgt atg cgt cgec ctc cag ctg gcec geg cge cge aac aaa 288
Gly Asp Asp Arg Met Arg Arg Leu Gln Leu Ala Ala Arg Arg Asn Lys
85 90 95
atc gca ctc gtc atg ggc tat tcg gag cgg gaa gcc gga tcg cge tat 336
Ile Ala Leu Val Met Gly Tyr Ser Glu Arg Glu Ala Gly Ser Arg Tyr
100 105 110
ctg agc cag gtg ttc atc gac gag cgt ggec gag atc gtt gecec aat cgg 384
Leu Ser Gln Val Phe Ile Asp Glu Arg Gly Glu Ile Val Ala Asn Arg
115 120 125
cgc aag ctg aag ccc aca cac gtt gag cgt acg atc tac ggc gaa ggc 432
Arg Lys Leu Lys Pro Thr His Val Glu Arg Thr Ile Tyr Gly Glu Gly
130 135 140
aac gga acc gat ttc ctc acg cac gac ttc gecg ttc gga cge gtc ggt 480
Asn Gly Thr Asp Phe Leu Thr His Asp Phe Ala Phe Gly Arg Val Gly
145 150 155 160
gga ttg aac tgc tgg gaa cat ttc caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tcc 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa cac agc atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln His Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acce ttt gtg ctt tge teg 672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctc aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggce ccg gat gga age gag ctt gecg aag cct ctg geg gaa gat get gag 816
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Gly Pro Asp

g88
Gly

gct
Ala

gtc
Val
305
gac

Asp

ctg

Leu

acg
Thr

aag

Lys

atc
Ile

gga
Gly
290
cag
Gln

ggt
Gly

cga

Arg

aaa

Lys

tag

<210>37

<211>369
<212>PRT

ttg
Leu
275
gcce
Ala

ttc
Phe

cgce

Arg

caa
Gln

ctc
Leu
B15%5)

Gly
260
tac

Tyr

gat
Asp

gac

Asp

ttg

Leu

geg
Ala
340
ttt
Phe

Ser

gca

Ala

ccg

Pro

ccg

Pro

gat
Asp
325
gct
Ala

gaa
Glu

213> IR R 72W

<400>37

Met Val Ser Tyr

1

Pro Val Trp Leu

20

Ile Glu Glu Ala

35

Val Phe Ile Pro

50

Tyr Ser Leu Ser

Asn

Asp

Ala

Gly

Phe

Glu

gag
Glu

gtc
Val

cge
Arg

310

gtg
Val

gag
Glu

caa
Gln

Ser

Ala

Gln

Tyr

Thr

Leu

atc

Ile

g88
Gly
295
aat

Asn

aat

Asn

cag
Gln

tece

Ser

Lys

Asp

Lys

Pro

95

Ser

Ala

gat
Asp
280
cac
His

cat
His

acce
Thr

gag
Glu

ctt

Leu
360

Phe
Ala
Gly
40

Tyr

Arg

Lys Pro Leu

265
ctg

Leu

tat
Tyr

acg
Thr

cge

Arg

cgt
Arg
345
ctg

Leu

Leu
Thr

25
Ala

Trp

Tyr

83

gag
Glu

tcg

Ser

cca

Pro

agt
Ser
330
cag
Gln

gct
Ala

Ala

10

Ile

Ser

Ala

His

cag

Gln

cgg
Arg

gtt
Val
315
cge

Arg

geca

Ala

gaa
Glu

Ala

Asp

Leu

Trp

Glu

Ala

att
Ile

cct
Pro
300
cat
His

gtg
Val

tce

Ser

gaa
Glu

Thr

Lys

Ile

Leu

60

Asn

Glu

ctg
Leu
285
gac

Asp

cge

Arg

gag
Glu

aag

ccg

Pro
365

Val
Ser
Ala
45

Gly

Ser

Asp
270
ctg

Leu

gtg
Val

atc
Ile

aat

Asn

Cgg
Arg
350
gtc
Val

Gln
Ile
30

Phe

Asp

Leu

Ala

gCg
Ala

ctg

Leu

g8¢C
Gly

ttc
Phe
335
ctce

Leu

cca

Pro

Ala
15

Gly
Pro

Val

Glu

Glu

aag

Lys

tcg

Ser
att
Tle
320
cga

Arg

gg8a
Gly

gca

Ala

Glu

Ile

Glu

Lys

Leu

864

912

960

1008

1056

1104

1110
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65
Gly

Ile

Leu

Arg

Asn

145

Gly

Tyr

Pro

Val

Thr

225

Glu

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Asp

Ala

Ser

130

Gly

Leu

Ser

Leu

Thr

210

Gln

Gln

Pro

Ile

Gly

290

Gln

Gly

Arg

Lys

Asp
Leu
Gln
115
Leu
Thr
Asn
Leu
Gln
195
Arg
Val
Arg
Asp
Leu
275
Ala
Phe
Arg

Gln

Leu
355

Arg
Val

100
Val

Gly
180
Pro
Ser
Ile
Ala
Gly
260
Tyr
Asp
Asp
Leu
Ala

340
Phe

Met
85

Met
Phe
Pro
Phe
Trp
165
Glu
Asp
Tyr
Gly
Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

70
Arg

Gly
Tle
Thr
Leu
150
Glu
Gln
Val
Ala
Pro
230
Leu
Glu
Glu
Val
Arg
310
Val

Glu

Gln

Arg
Tyr
Asp
His
135
Thr
His
Val
Phe
Ile
215
Ser
Pro
Leu
Tle
Gly
295
Asn
Asn

Gln

Ser

Leu

Ser

Glu

120

Val

His

Phe

His

Gln

200

Glu

Ala

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

Gln
Glu
105
Arg
Glu
Asp
Gln
Val
185
His
Gly
Ile
Gly
Lys
265
Leu
Tyr
Thr
Arg
Arg

345

Leu

84

Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser
Gln
Glu
Cys
250
Pro
Glu
Ser
Pro
Ser
330

Gln

Ala

5
Ala

Glu
Glu
Thr
Ala
155
Leu
Ser
Ile
Thr
Thr
235
Gly
Leu
Gln
Arg
Val
315
Arg

Ala

Glu

Ala

Ala

Ile

Ile

140

Phe

Ser

Glu

Phe

220
Phe

Ala

Ile

Pro

300

His

Val

Ser

Glu

Arg
Gly
Val
125

Tyr

Gly

Pro
Ala

205
Val

Ala

Glu

Leu

285

Asp

Arg

Glu

Lys

Pro
365

Arg
Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn

Leu

Leu

Asp
270
Leu
Val
Ile

Asn

Arg
350
Val

Asn
95

Arg
Asn
Glu
Val
Met
175

Met

Ala

Asn
Ile
255
Ala
Ala
Leu
Gly
Phe
335

Leu

Pro

80
Lys

Tyr
Arg
Gly
Gly
160
Met
Ser
Thr
Ser
Asp
240
Tyr
Glu
Lys
Ser
Ile
320
Arg

Gly

Ala
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<210>38
<211>1110

<212>DNA

213> TR R T2W

<220>

<221>CDS
<222>(1).. (1110)

<400>38

atg
Met
1

ccg

Pro

atc
Ile

gta
Val

tac
Tyr
65

ggt
Gly

atc
Ile

ctg

Leu

cgc

Arg

aac

Asn

gtt
Val

gta
Val

gaa
Glu

ttc
Phe
50

agc

Ser

gac

Asp

gca

Ala

agc

Ser

aag
Lys
130
gga
Gly

Ser

tgg

gaa
Glu
35

att
Ile

cta

Leu

gac

Asp

ctc

Leu

cag
Gln
115
ctg

Leu

acc
Thr

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

age

Ser

cgt
Arg

gtc
Val
100
glg
Val

aag

Lys

gat
Asp

aac agc
Asn Ser
5

gac gca
Asp Ala

gce caa
Ala Gln

ggc tac
Gly Tyr

ttt act
Phe Thr

70
atg cgt
Met Arg
85

atg ggc
Met Gly

ttc atc
Phe Ile

cce aca
Pro Thr

ttc cte
Phe Leu

cce
Pro
55

tca

Ser

cge

Arg

tat
Tyr

gac

Asp

cac
His
135
acg
Thr

ttc
Phe

gca

Ala

g8C

cte

Leu

tcg

Ser

gag
Glu
120
gtt
Val

cac
His

cte

Leu

acg
Thr
25

geg
Ala

tgg
Trp

tat
Tyr

cag
Gln

gag
Glu
105
cgt
Arg

gag
Glu

gac

Asp

85

geg
Ala
10

atc
Ile

agt

Ser

gCcg
Ala

cac
His

ctg
Leu
90

cgg
Arg

g8C
Gly

cgt
Arg

ttc
Phe

geca

Ala

gac

Asp

ctg

Leu

tegg

gag
Glu
()

gce

Ala

gaa
Glu

gag
Glu

acg
Thr

gCcg
Ala

acc
Thr

aag

atc
Ile

ctce
Leu
60

aat

Asn

gcg
Ala

gce

Ala

atc
Ile

atc
Ile
140
tte
Phe

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

tcg
Ser

cge

Arg

g8a
Gly

gtt
Val
125
tac

Tyr

gga
Gly

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

ttg
Leu

cge

Arg

tcg
Ser
110
gce

Ala

g8C
Gly

cgc

Arg

gca
Ala
15

g8ec

ccg

Pro

gtg
Val

gag
Glu

aac
Asn
95

cge

Arg

aat

Asn

gaa
Glu

gtc
Val

gag
Glu

atc
Ile

gaa
Glu

aag

cta
Leu
80

aaa

Lys

tat
Tyr

Cgg
Arg

g8¢C
Gly

ggt
Gly

48

96

144

192

240

288

336

384

432

480
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145 150 155 160
gga ttg aac tgc tgg gaa cat ttc caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa aag agc atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Lys Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acce ttt gtg ctt tge teg 672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctec aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt ggec tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggc ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
260 265 270
ggg atc ttg tac gca gag atc gat ctg gag cag att ctg ctg gcg aag 864
Gly Ile Leu Tyr Ala Glu Ile Asp Leu Glu Gln Ile Leu Leu Ala Lys
275 280 285
gct gga gcc gat ccg gtc ggg cac tat tcg cgg cct gac gtg ctg tcg 912
Ala Gly Ala Asp Pro Val Gly His Tyr Ser Arg Pro Asp Val Leu Ser
290 295 300
gtc cag ttc gac ccg cge aat cat acg cca gtt cat cge atc gge att 960
Val Gln Phe Asp Pro Arg Asn His Thr Pro Val His Arg Ile Gly Ile
305 310 315 320
gac ggt cge ttg gat gtg aat acc cge agt cge gtg gag aat ttc cga 1008
Asp Gly Arg Leu Asp Val Asn Thr Arg Ser Arg Val Glu Asn Phe Arg
325 330 335
ctg cga caa gcg get gag cag gag cgt cag geca tcce aag cgg ctec gga 1056
Leu Arg Gln Ala Ala Glu Gln Glu Arg Gln Ala Ser Lys Arg Leu Gly
340 345 350
acg aaa ctc ttt gaa caa tcc ctt ctg gct gaa gaa ccg gtc cca gca 1104
Thr Lys Leu Phe Glu Gln Ser Leu Leu Ala Glu Glu Pro Val Pro Ala
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355
aag tag
Lys
<210>39
<211>369
{212>PRT
<213 HHHEETRE T2W

<400>39

Met Val Ser Tyr Asn
1 5
Pro Val Trp Leu Asp
20
Ile Glu Glu Ala Ala
35
Val Phe Ile Pro Gly
50
Tyr Ser Leu Ser Phe
65
Gly Asp Asp Arg Met
85
Ile Ala Leu Val Met
100
Leu Ser Gln Val Phe
115
Arg Lys Leu Lys Pro
130
Asn Gly Thr Asp Phe
145
Gly Leu Asn Cys Trp
165
Tyr Ser Leu Gly Glu
180
Pro Leu Gln Pro Asp
195
Val Thr Arg Ser Tyr
210
Thr Gln Val Ile Gly

Ser

Ala

Gln

Tyr

Thr

70

Arg

Gly

Tle

Thr

Leu

150

Glu

Gln

Val

Ala

Pro

Pro
55

Ser

Asp
His
135
Thr
His
Val
Phe
Ile

215

Ser

360

Phe
Ala
Gly
40

Tyr
Arg
Leu
Ser
Glu
120
Val
His
Phe
His
Gln
200

Glu

Ala

Leu
Thr

25
Ala

Trp

Gln

Glu
105
Arg

Glu

Asp

Gln

Val

185

Lys

Gly

Ile

87

Ala
10

Ile
Ser
Ala
His
Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser

Gln

Glu

Ala

Asp

Leu

Glu
75

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile

Thr

Thr

Thr

Ile

Leu

60

Asn

Ala

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220
Phe

365

Val
Ser
Ala
45

Gly

Ser

Val
125
Tyr

Gly
Lys
Pro
Ala
205

Val

Cys

Gln
Ile
30

Phe

Asp

Leu

Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn

Leu

Leu

Ala

15

Pro

Val

Glu

Asn

95

Asn

Glu

Val

Met

175

Met

Ala

Cys

Asn

Glu

Ile

Glu

Arg

Gly

Gly

160

Met

Ser

Thr

Ser

Asp

1110
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225
Glu

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Gln

Pro

Ile

290

Gln

Gly

Arg

Lys

<210>40
<211>1110
<212>DNA
213> W R T2W

220>
<221>CDS

<222>(1).. (1110)

<400>40

atg
Met
1

ccg

Pro

atc
Ile

gta
Val

gtt
Val

gta
Val

gaa
Glu

ttc
Phe

Arg

Asp

Leu

275

Ala

Phe

Arg

Gln

Leu
355

Ala

Gly
260
Tyr

Asp

Leu

Ala
340
Phe

Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

tcg tat aac

Ser

tgg
Trp

gaa
Glu
35

att
Ile

Tyr

cte
Leu
20

gct
Ala

ccg

Pro

Asn
5
gac

Asp

gce

Ala

g8C
Gly

230

Leu

Glu

Glu

Val

Arg

310

Val

Glu

Gln

agc

Ser

gca
Ala

caa
Gln

tac

Tyr

Pro

Leu

Ile

Gly

295

Asn

Asn

Gln

Ser

aag

Lys

gac

Asp

aag

Lys

CcCC

Pro

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

ttc
Phe

gca

Ala

g8C
Gly
40

tat
Tyr

Gly

Lys
265

Leu

Tyr

Thr

Arg

Arg
345

Leu

ctc

Leu

acg
Thr
25

gCcg
Ala

tgg
Trp

88

Cys
250

Pro

Glu

Ser

Pro

Ser

330

Gln

Ala

geg
Ala
10

atc
Ile

agt

Ser

gCcg
Ala

235
Gly

Leu

Gln

Arg

Val

315

Arg

Ala

Glu

gca

Ala

gac

Asp

ctg

Leu

tgg
Trp

Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

acc
Thr

aag

Lys

atc
Ile

ctc

Leu

Ala

Glu

Leu
285
Asp

Arg

Glu

Pro
365

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

Arg

Asp
270

Leu

Val

Ile

Asn

Arg
350
Val

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

Ile
255
Ala

Ala

Leu

Gly

Phe
335

Leu

Pro

geca
Ala
15

g8cC
Gly

ccg

Pro

gtg
Val

240
Tyr

Glu

Lys

Ser

Tle

320

Arg

Gly

Ala

gag
Glu

atc
Ile

gaa
Glu

aag

Lys

48

96

144

192
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50 55 60
tac agc cta age ttt act tca cgc tat cac gag aat tcg ttg gag cta 240
Tyr Ser Leu Ser Phe Thr Ser Arg Tyr His Glu Asn Ser Leu Glu Leu
65 70 75 80
ggt gac gac cgt atg cgt cgec ctc cag ctg gcec geg cge cge aac aaa 288
Gly Asp Asp Arg Met Arg Arg Leu Gln Leu Ala Ala Arg Arg Asn Lys
85 90 95
atc gca ctc gtc atg ggec tat tcg gag cgg gaa gcc gga tcg cge tat 336
Ile Ala Leu Val Met Gly Tyr Ser Glu Arg Glu Ala Gly Ser Arg Tyr
100 105 110
ctg agc cag gtg ttc atc gac gag cgt ggec gag atc gtt gecec aat cgg 384
Leu Ser Gln Val Phe Ile Asp Glu Arg Gly Glu Ile Val Ala Asn Arg
115 120 125
cgc aag ctg aag ccc aca cac gtt gag cgt acg atc tac ggc gaa ggc 432
Arg Lys Leu Lys Pro Thr His Val Glu Arg Thr Ile Tyr Gly Glu Gly
130 135 140
aac gga acc gat ttc ctc acg cac gac ttc gecg ttc gga cge gte ggt 480
Asn Gly Thr Asp Phe Leu Thr His Asp Phe Ala Phe Gly Arg Val Gly
145 150 155 160
gga ttg aac tgc tgg gaa cat ttc caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa aat agc atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Asn Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 0672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctec aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt ggc tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggc ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
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g88
Gly

gct
Ala

gtc
Val
305
gac

Asp

ctg

Leu

acg
Thr

aag

Lys

atc
Ile

gga
Gly
290
cag
Gln

ggt
Gly

cga

Arg

aaa

Lys

tag

<210>41

<211>369
<212>PRT

260
ttg tac
Leu Tyr
275
gce gat
Ala Asp

ttc gac
Phe Asp

cge ttg
Arg Leu

caa gcg
Gln Ala
340
cte ttt
Leu Phe
355

gca

Ala

ccg

Pro

ccg

Pro

Asp
325
gct
Ala

gaa
Glu

213> IR R T2W

<400>41

Met Val Ser Tyr

1

Pro Val Trp Leu

20

Asn
5
Asp

Ile Glu Glu Ala Ala

35

Val Phe Ile Pro

50

Tyr Ser Leu Ser

65

Gly

Phe

gag
Glu

gtc
Val

cge
Arg
310

gtg
Val

gag
Glu

caa
Gln

Ser

Ala

Gln

Tyr

Thr
70

atc
Ile

gee
Gly
295
aat

Asn

aat

Asn

cag
Gln

tece

Ser

Lys

Asp

Lys

Pro

95

Ser

gat
Asp
280
cac
His

cat
His

acce
Thr

gag
Glu
345
ctt
Leu
360

Phe
Ala
Gly
40

Tyr

Arg

265
ctg

Leu

tat
Tyr

acg
Thr

cge

Arg

cgt
Arg

ctg

Leu

Leu
Thr
25

Ala

Trp

Tyr

90

gag
Glu

tcg
Ser

cca

Pro

agt
Ser
330
cag
Gln

Ala

Ala
10

Ile
Ser

Ala

His

cag
Gln

cgg
Arg

gtt
Val
315
cge

Arg

gca

Ala

gaa
Glu

Ala

Asp

Leu

Trp

Glu
(4]

att
Ile

cct
Pro
300
cat
His

gtg
Val

tce

Ser

gaa
Glu

Thr

Lys

Ile

Leu

60

Asn

ctg
Leu
285
gac

Asp

cge

Arg

gag
Glu

aag

350
ccg
Pro
365

Val
Ser
Ala
45

Gly

Ser

270
ctg

Leu

gtg
Val

atc
Tle

aat

Asn

Cgg
Arg

Val

Gln
Ile
30

Phe

Asp

Leu

gCg
Ala

ctg

Leu

g8¢C
Gly

tte
Phe
335
cte

Leu

cca

Pro

Ala
15

Gly
Pro

Val

Glu

aag

Lys

tcg
Ser

att
Ile
320
cga

Arg

gg8a
Gly

gca

Ala

Glu

Ile

Glu

Lys

Leu
80

864

912

960

1008

1056

1104

1110
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Gly

Ile

Leu

Arg

Asn

145

Gly

Tyr

Pro

Val

Thr

225

Glu

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Asp
Ala
Ser
Lys
130
Gly
Leu
Ser
Leu
Thr
210
Gln
Gln
Pro
Ile
Gly
290
Gln
Gly

Arg

Lys

<210>42
<211>1110

Asp
Leu
Gln
115
Leu
Thr
Asn
Leu
Gln
195
Arg
Val
Arg
Asp
Leu
275
Ala
Phe
Arg

Gln

Leu
355

Arg
Val

100
Val

Gly
180
Pro
Ser
Ile
Ala
Gly
260
Tyr
Asp
Asp
Leu
Ala

340
Phe

Met
85

Met
Phe
Pro
Phe
Trp
165
Glu
Asp
Tyr
Gly
Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

Arg
Gly
Ile
Thr
Leu
150
Glu
Gln
Val
Ala
Pro
230
Leu
Glu
Glu
Val
Arg
310
Val

Glu

Gln

Arg
Tyr
Asp
His
135
Thr
His
Val
Phe
Ile
215
Ser
Pro
Leu
Tle
Gly
295
Asn
Asn

Gln

Ser

Leu

Ser

Glu

120

Val

His

Phe

His

Gln

200

Glu

Ala

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

Gln
Glu
105
Arg
Glu
Asp
Gln
Val
185
Asn
Gly
Ile
Gly
Lys
265
Leu
Tyr
Thr
Arg
Arg

345

Leu

91

Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser
Gln
Glu
250
Pro
Glu
Ser
Pro
Ser
330

Gln

Ala

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile
Thr
Thr
235
Gly
Leu
Gln
Arg
Val
315
Arg

Ala

Glu

Ala

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220

Phe

Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

Arg
Gly
Val
125

Tyr

Gly

Pro
Ala

205
Val

Ala

Glu

Leu

285

Asp

Arg

Glu

Lys

Pro
365

Arg
Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn
Leu
Leu
Arg
Asp
270
Leu
Val
Ile
Asn
Arg

350
Val

Asn
95

Arg
Asn
Glu
Val
Met
175

Met

Ala

Asn
Ile
255
Ala
Ala
Leu
Gly
Phe
335

Leu

Pro

Lys
Tyr
Arg
Gly
Gly
160
Met
Ser
Thr
Ser
Asp
240
Tyr
Glu
Lys
Ser
Ile
320
Arg

Gly

Ala
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<212>DNA
213> B IR A 72W

<220

<221>CDS
<222>(1).. (1110)

<400>42

atg
Met
1

ccg

Pro

atc
Ile

gta
Val

tac
Tyr
65

ggt
Gly

atc
Tle

ctg

Leu

cgce

Arg

aac
Asn
145

gga

gtt
Val

gta
Val

gaa
Glu

ttc
Phe
50

agc

Ser

gac

Asp

gca

Ala

age

Ser

aag
Lys
130
gga
Gly

ttg

tcg

Ser

tgg
Trp

gaa
Glu
35

att
Ile

cta

Leu

gac

Asp

ctc

Leu

cag
Gln
115
ctg

Leu

acc
Thr

aac

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

agc

Ser

cgt
Arg

gtc
Val
100
glg
Val

aag

Lys

gat
Asp

tge

aac

Asn

gac

Asp

gce

Ala

g8C
Gly

ttt
Phe

atg
Met
85

atg
Met

tte
Phe

cCcC

Pro

ttc
Phe

tgg

agc

Ser

gca

Ala

caa
Gln

tac

act
Thr
70

cgt
Arg

g8C
Gly

atc
Ile

aca
Thr

ctc
Leu
150

gaa

aag

gac

Asp

aag

cce
Pro
55

tca

Ser

cgce

Arg

tat
Tyr

gac

Asp

cac
His
135
acg
Thr

cat

tte
Phe

gca

Ala

g8C

cte

Leu

tcg

Ser

gag
Glu
120
gtt
Val

cac
His

ttc

ctc

Leu

acg
Thr
25

gcg
Ala

Trp

tat
Tyr

cag
Gln

gag
Glu
105
cgt
Arg

gag
Glu

gac

Asp

caa

92

geg
Ala
10

atc
Ile

agt

Ser

gcg
Ala

cac
His

ctg
Leu
90

Ccgg
Arg

g8C
Gly

cgt
Arg

ttc
Phe

ccg

geca

Ala

gac

Asp

ctg

Leu

tgg
Trp

gag
Glu
75

gce

Ala

gaa
Glu

gag
Glu

acg
Thr

gcg
Ala
155

cte

acc
Thr

aag

Lys

atc
Ile

ctce
Leu
60

aat

Asn

gCcg
Ala

gce

Ala

atc
Ile

atc
Ile
140
tte
Phe

agc

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

tcg
Ser

cgce

Arg

g8a
Gly

gtt
Val
125
tac

Tyr

gg8a
Gly

aag

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

ttg

Leu

cgce

Arg

tcg
Ser
110
gce

Ala

g8C
Gly

cgce

Arg

ttc

gca
Ala
15

g8ec

ccg

Pro

gtg
Val

gag
Glu

aac
Asn
95

cge

Arg

aat

Asn

gaa
Glu

gtc
Val

atg

gag
Glu

atc
Ile

gaa
Glu

aag

cta
Leu
80

aaa

Lys

tat
Tyr

Ccgg
Arg

g8C
Gly

ggt
Gly
160
atg

48

96

144

192

240

288

336

384

432

480

528
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Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt geca tcg tgg ccg geg atg tce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa tct agc atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Ser Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctc aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 235 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggce ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
260 265 270
ggg atc ttg tac gca gag atc gat ctg gag cag att ctg ctg gcg aag 864
Gly Ile Leu Tyr Ala Glu Ile Asp Leu Glu Gln Ile Leu Leu Ala Lys
275 280 285
gct gga gece gat ccg gtc ggg cac tat tcg cgg cct gac gtg ctg teg 912
Ala Gly Ala Asp Pro Val Gly His Tyr Ser Arg Pro Asp Val Leu Ser
290 295 300
gtc cag ttc gac ccg cge aat cat acg cca gtt cat cge atc gge att 960
Val Gln Phe Asp Pro Arg Asn His Thr Pro Val His Arg Ile Gly Ile
305 310 315 320
gac ggt cge ttg gat gtg aat acc cge agt cge gtg gag aat ttc cga 1008
Asp Gly Arg Leu Asp Val Asn Thr Arg Ser Arg Val Glu Asn Phe Arg
325 330 335
ctg cga caa gcg get gag cag gag cgt cag geca tcce aag cgg cte gga 1056
Leu Arg Gln Ala Ala Glu Gln Glu Arg Gln Ala Ser Lys Arg Leu Gly
340 345 350
acg aaa ctc ttt gaa caa tcc ctt ctg gct gaa gaa ccg gtc cca gca 1104
Thr Lys Leu Phe Glu Gln Ser Leu Leu Ala Glu Glu Pro Val Pro Ala
355 360 365
aag tag 1110
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Lys

<210>43
<211>369
<212>PRT
213> W TR T2W

<400>43

Met Val Ser Tyr Asn
1 5
Pro Val Trp Leu Asp
20
Ile Glu Glu Ala Ala
35
Val Phe Ile Pro Gly
50
Tyr Ser Leu Ser Phe
65
Gly Asp Asp Arg Met
85
Ile Ala Leu Val Met
100
Leu Ser Gln Val Phe
115
Arg Lys Leu Lys Pro
130
Asn Gly Thr Asp Phe
145
Gly Leu Asn Cys Trp
165
Tyr Ser Leu Gly Glu
180
Pro Leu Gln Pro Asp
195
Val Thr Arg Ser Tyr
210
Thr Gln Val Ile Gly
225

Ser

Ala

Gln

Tyr

Thr

70

Arg

Gly

Ile

Thr

Leu

150

Glu

Gln

Val

Ala

Pro
230

Pro
55

Ser

His

135

Thr

His

Val

Phe

Ile

215

Ser

Phe
Ala
Gly
40

Tyr
Arg
Leu
Ser
Glu
120
Val
His
Phe
His
Gln
200

Glu

Ala

Leu
Thr
25

Ala

Trp

Gln

Glu

105

Glu

Asp

Gln

Val

185

Ser

Gly

Ile

94

Ala
10

Ile
Ser
Ala
His
Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser

Gln

Glu

Ala

Asp

Leu

Glu
75

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile

Thr

Thr
235H

Thr

Ile

Leu

60

Asn

Ala

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220
Phe

Val
Ser
Ala
45

Gly

Ser

Val
125
Tyr

Gly
Lys
Pro
Ala
205

Val

Cys

Gln
Ile
30

Phe

Asp

Leu

Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn

Leu

Leu

Ala

15

Pro

Val

Glu

Asn

95

Asn

Glu

Val

Met

175

Met

Ala

Cys

Asn

Glu

Ile

Glu

Arg

Gly

Gly

160

Met

Ser

Thr

Ser

Asp
240
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Glu Gln Arg Ala

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Pro

Ile

290

Gln

Gly

Arg

Lys

<210>44
<211>1110
<212>DNA
213> W R T2W

220>
<221>CDS

<222>(1).. (1110)

<400>44

atg
Met
1

ccg

Pro

atc
Ile

gtt
Val

gta
Val

gaa
Glu

gta ttc

Val

Phe

Asp

Leu
275
Ala

Phe

Arg

Gln

Leu
355

tcg

Ser

tgg
Trp

gaa
Glu
35

att
Ile

Gly
260
Tyr

Asp

Asp

Leu

Ala
340
Phe

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

aac

Asn

gac

Asp

gce

Ala

g8C
Gly

Leu

Glu

Glu

Val

310

Val

Glu

Gln

agc

Ser

gca

Ala

caa
Gln

tac

Tyr

Pro

Leu

Ile

Gly

295

Asn

Asn

Gln

Ser

aag

Lys

gac

Asp

aag

Lys

CcCC

Pro

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

ttc
Phe

gca

Ala

g8C
Gly
40

tat
Tyr

Gly

Lys
265

Leu

ctc

Leu

acg
Thr
25

gCcg
Ala

tgg
Trp

95

Cys
250

Pro

Glu

Ser

Pro

Ser
330
Gln

Ala

geg
Ala
10

atc
Ile

agt

Ser

gCcg
Ala

Gly

Leu

Gln

Arg

Val

315

Arg

Ala

Glu

gca

Ala

gac

Asp

ctg

Leu

tgg
Trp

Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

acc
Thr

aag

Lys

atc
Ile

ctc

Leu

Ala

Glu

Leu
285
Asp

Arg

Glu

Pro
365

gtt
Val

tog

Ser

gct
Ala
45

g8C
Gly

Arg

Asp
270

Leu

Val

Tle

Asn

Arg
350
Val

cag
Gln

ate
Ile
30

ttc
Phe

gac

Asp

Ile
255
Ala

Ala

Leu

Gly

Phe
335

Leu

Pro

geca
Ala
15

g8cC
Gly

ccg

Pro

gtg
Val

Tyr

Glu

Lys

Ser

Ile

320

Arg

Gly

Ala

gag
Glu

atc
Ile

gaa
Glu

aag

Lys

48

96

144

192
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50 55 60

tac agc cta age ttt act tca cgc tat cac gag aat tcg ttg gag cta 240
Tyr Ser Leu Ser Phe Thr Ser Arg Tyr His Glu Asn Ser Leu Glu Leu
65 70 75 80
ggt gac gac cgt atg cgt cgec ctc cag ctg gcec geg cge cge aac aaa 288
Gly Asp Asp Arg Met Arg Arg Leu Gln Leu Ala Ala Arg Arg Asn Lys

85 90 95
atc gca ctc gtc atg ggec tat tcg gag cgg gaa gcc gga tcg cge tat 336
Ile Ala Leu Val Met Gly Tyr Ser Glu Arg Glu Ala Gly Ser Arg Tyr

100 105 110
ctg agc cag gtg ttc atc gac gag cgt ggec gag atc gtt gecec aat cgg 384
Leu Ser Gln Val Phe Ile Asp Glu Arg Gly Glu Ile Val Ala Asn Arg
115 120 125
cgc aag ctg aag ccc aca cac gtt gag cgt acg atc tac ggc gaa ggc 432
Arg Lys Leu Lys Pro Thr His Val Glu Arg Thr Ile Tyr Gly Glu Gly
130 135 140

aac gga acc gat ttc ctc acg cac gac ttc gecg ttc gga cge gte ggt 480
Asn Gly Thr Asp Phe Leu Thr His Asp Phe Ala Phe Gly Arg Val Gly
145 150 155 160
gga ttg aac tgc tgg gaa cat aaa caa ccg ctc agc aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Lys Gln Pro Leu Ser Lys Phe Met Met

165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser

180 185 190
cct ctt cag ccg gat gtt ttc caa ctg agec atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Leu Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 0672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220

acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctec aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt ggc tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr

245 250 255
ggc ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
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g88
Gly

gct
Ala

gtc
Val
305
gac

Asp

ctg

Leu

acg
Thr

aag

Lys

atc
Ile

gga
Gly
290
cag
Gln

ggt
Gly

cga

Arg

aaa

Lys

tag

<210>45

<211>369

ttg
Leu
275
gce
Ala

ttc
Phe

cgce

Arg

caa
Gln

ctc
Leu
355

<212>PRT
213> IR R T2W

<400>45

260
tac

Tyr

gat
Asp

gac

ttg

Leu

gCg
Ala
340
ttt
Phe

Met Val Ser Tyr

1

Pro Val Trp Leu

20

gca

Ala

ccg

Pro

ccg

Pro

Asp
325
gct
Ala

gaa
Glu

Asn
5
Asp

Ile Glu Glu Ala Ala

35

Val Phe Ile Pro

50

Tyr Ser Leu Ser

65

Gly

Phe

gag
Glu

gtc
Val

cge
Arg
310

gtg
Val

gag
Glu

caa
Gln

Ser

Ala

Gln

Tyr

Thr
70

atc
Ile

gee
Gly
295
aat

Asn

aat

Asn

cag
Gln

tece

Ser

Lys

Asp

Lys

Pro

95

Ser

gat
Asp
280
cac
His

cat
His

acce
Thr

gag
Glu

ctt

Leu
360

Phe
Ala
Gly
40

Tyr

Arg

265
ctg

Leu

tat
Tyr

acg
Thr

cge

Arg
cgt
Arg
345

ctg

Leu

Leu
Thr
25

Ala

Trp

Tyr

97

gag
Glu

tcg
Ser

cca

Pro

agt
Ser
330
cag
Gln

Ala

Ala
10

Ile
Ser

Ala

His

cag
Gln

cgg
Arg

gtt
Val
315
cge

Arg

gca

Ala

gaa
Glu

Ala

Asp

Leu

Trp

Glu
(4]

att
Ile

cct
Pro
300
cat
His

gtg
Val

tce

Ser

gaa
Glu

Thr

Lys

Ile

Leu

60

Asn

ctg
Leu
285
gac

Asp

cge

Arg

gag
Glu

aag

ccg

Pro
365

Val
Ser
Ala
45

Gly

Ser

270
ctg

Leu

gtg
Val

atc
Tle

aat

Asn

Cgg
Arg
350

Val

Gln
Ile
30

Phe

Asp

Leu

gCg
Ala

ctg

Leu

g8¢C
Gly

tte
Phe
335
cte

Leu

cca

Pro

Ala
15

Gly
Pro

Val

Glu

aag

Lys

tcg
Ser

att
Ile
320
cga

Arg

gg8a
Gly

gca

Ala

Glu

Ile

Glu

Lys

Leu
80

864

912

960

1008

1056

1104

1110
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Gly

Ile

Leu

Arg

Asn

145

Gly

Tyr

Pro

Val

Thr

225

Glu

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Asp
Ala
Ser
Lys
130
Gly
Leu
Ser
Leu
Thr
210
Gln
Gln
Pro
Ile
Gly
290
Gln
Gly

Arg

Lys

<210>46

Asp
Leu
Gln
115
Leu
Thr
Asn
Leu
Gln
195
Arg
Val
Arg
Asp
Leu
275
Ala
Phe
Arg

Gln

Leu
355

Arg
Val

100
Val

Gly
180
Pro
Ser
Ile
Ala
Gly
260
Tyr
Asp
Asp
Leu
Ala

340
Phe

Met
85

Met
Phe
Pro
Phe
Trp
165
Glu
Asp
Tyr
Gly
Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

Arg
Gly
Ile
Thr
Leu
150
Glu
Gln
Val
Ala
Pro
230
Leu
Glu
Glu
Val
Arg
310
Val

Glu

Gln

Arg
Tyr
Asp
His
135
Thr
His
Val
Phe
Ile
215
Ser
Pro
Leu
Tle
Gly
295
Asn
Asn

Gln

Ser

Leu
Ser
Glu
120

Val

His

His

Gln

200

Glu

Ala

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

Gln

Glu

105

Arg

Glu

Asp

Gln

Val

185

Leu

Gly

Ile

Gly

265

Leu

Tyr

Thr

Arg

Arg

345

Leu

98

Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser
Gln
Glu
250
Pro
Glu
Ser
Pro
Ser
330

Gln

Ala

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile
Thr
Thr
235
Gly
Leu
Gln
Arg
Val
315
Arg

Ala

Glu

Ala

Ala

Ile

Ile

140

Phe

Ser

Glu

Phe

220
Phe

Ala

Ile

Pro

300

His

Val

Ser

Glu

Arg
Gly
Val
125

Tyr

Gly

Pro
Ala

205
Val

Ala

Glu

Leu

285

Asp

Arg

Glu

Lys

Pro
365

Arg
Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn
Leu
Leu
Arg
Asp
270
Leu
Val
Ile
Asn
Arg

350
Val

Asn
95

Arg
Asn
Glu
Val
Met
175

Met

Ala

Asn
Ile
255
Ala
Ala
Leu
Gly
Phe
335

Leu

Pro

Lys
Tyr
Arg
Gly
Gly
160
Met
Ser
Thr
Ser
Asp
240
Tyr
Glu
Lys
Ser
Ile
320
Arg

Gly

Ala
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<211>1110

<212>DNA

213> HEETRE 72W

<220

<221>CDS
<222>(1).. (1110)

<400>46

atg
Met
1

ccg

Pro

atc
Ile

gta
Val

tac
Tyr
65

ggt
Gly

atc
Ile

ctg

Leu

cgce

Arg

aac
Asn
145

gtt
Val

gta
Val

gaa
Glu

ttc
Phe
50

agc

Ser

gac

Asp

gca

Ala

age

Ser

aag
Lys
130
gga
Gly

Ser

tgg

gaa
Glu
35

att
Ile

cta

Leu

gac

Asp

ctc

Leu

cag
Gln
115
ctg

Leu

acc
Thr

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

age

Ser

cgt
Arg

gtc
Val
100
gtg
Val

aag

Lys

gat
Asp

aac

Asn

gac

Asp

gce

Ala

g8C
Gly

ttt
Phe

atg
Met
85

atg
Met

tte
Phe

CcCC

Pro

ttc
Phe

agc

Ser

gca

Ala

caa

Gln

tac

act
Thr
70

cgt
Arg

88C
Gly

atc
Ile

aca

Thr

cte
Leu
150

aag

gac

Asp

aag

cce
Pro
55

tca

Ser

cge

Arg

tat
Tyr

gac

Asp

cac
His
135
acg
Thr

ttc
Phe

gca

Ala

g8C

cte

Leu

tcg

Ser

gag
Glu
120
gtt
Val

cac
His

cte

Leu

acg
Thr
25

gCcg
Ala

tgg
Trp

tat

cag
Gln

gag
Glu
105
cgt
Arg

gag
Glu

gac

Asp

99

gCg
Ala
10

atc
Ile

agt

Ser

gCcg
Ala

cac
His

ctg
Leu
90

Ccge
Arg

g8C
Gly

cgt
Arg

ttc
Phe

geca

Ala

gac

Asp

ctg

Leu

tgg
Trp

gag
Glu
75

gce

Ala

gaa
Glu

gag
Glu

acg
Thr

gCcg
Ala
155

acc
Thr

aag

atc
Ile

cte
Leu
60

aat

Asn

gcg
Ala

gce

Ala

atc
Ile

atc
Ile
140
ttc
Phe

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

tcg
Ser

cge

Arg

g8a
Gly

gtt
Val
125
tac

Tyr

gga
Gly

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

ttg

Leu

cge

Arg

tcg
Ser
110
gce

Ala

g8C
Gly

cgc

Arg

gca
Ala
15

g8ec

ccg

Pro

gtg
Val

gag
Glu

aac
Asn
95

cge

Arg

aat

Asn

gaa
Glu

gtc
Val

gag
Glu

atc
Ile

gaa
Glu

aag

cta
Leu
80

aaa

Lys

tat
Tyr

Ccgg
Arg

g8C
Gly

ggt
Gly
160

48

96

144

192

240

288

336

384

432

480
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gga ttg aac tgc tgg gaa cat atg caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Met Gln Pro Leu Ser Lys Phe Met Met

165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tcce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa ctg agec atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Leu Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctec aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggc ccg gat gga age gag ctt gecg aag cct ctg geg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
260 265 270
ggg atc ttg tac gca gag atc gat ctg gag cag att ctg ctg gcg aag 864
Gly Ile Leu Tyr Ala Glu Ile Asp Leu Glu Gln Ile Leu Leu Ala Lys
275 280 285
gct gga gcc gat ccg gtc ggg cac tat tcg cgg cct gac gtg ctg tcg 912
Ala Gly Ala Asp Pro Val Gly His Tyr Ser Arg Pro Asp Val Leu Ser
290 295 300
gtc cag ttc gac ccg cge aat cat acg cca gtt cat cge atc gge att 960
Val Gln Phe Asp Pro Arg Asn His Thr Pro Val His Arg Ile Gly Ile
305 310 315 320
gac ggt cge ttg gat gtg aat acc cge agt cge gtg gag aat ttc cga 1008
Asp Gly Arg Leu Asp Val Asn Thr Arg Ser Arg Val Glu Asn Phe Arg
325 330 335
ctg cga caa gcg get gag cag gag cgt cag geca tcce aag cgg ctec gga 1056
Leu Arg Gln Ala Ala Glu Gln Glu Arg Gln Ala Ser Lys Arg Leu Gly
340 345 350
acg aaa ctc ttt gaa caa tcc ctt ctg gct gaa gaa ccg gtc cca gca 1104
Thr Lys Leu Phe Glu Gln Ser Leu Leu Ala Glu Glu Pro Val Pro Ala
355 360 365

100
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aag tag
Lys

<210>47

<211>369

<212>PRT

213> IR A T2W

<400>47

Met Val Ser Tyr Asn
1 5
Pro Val Trp Leu Asp
20
Ile Glu Glu Ala Ala
35
Val Phe Ile Pro Gly
50
Tyr Ser Leu Ser Phe
65
Gly Asp Asp Arg Met
85
Ile Ala Leu Val Met
100
Leu Ser Gln Val Phe
115
Arg Lys Leu Lys Pro
130
Asn Gly Thr Asp Phe
145
Gly Leu Asn Cys Trp
165
Tyr Ser Leu Gly Glu
180
Pro Leu Gln Pro Asp
195
Val Thr Arg Ser Tyr
210
Thr Gln Val Ile Gly

Ser

Ala

Gln

Tyr

Thr

70

Arg

Gly

Tle

Thr

Leu

150

Glu

Gln

Val

Ala

Pro

Pro
55

Ser

Asp
His
135
Thr
His
Val
Phe
Ile

215

Ser

Phe
Ala
Gly
40

Tyr
Arg
Leu
Ser
Glu
120
Val
His
Met
His
Gln
200

Glu

Ala

Leu
Thr

25
Ala

Trp

Gln

Glu
105
Arg

Glu

Asp

Gln

Val

185

Leu

Gly

Ile

101

Ala
10

Ile
Ser
Ala
His
Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser

Gln

Glu

Ala

Asp

Leu

Glu
75

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile

Thr

Thr

Thr

Ile

Leu

60

Asn

Ala

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220
Phe

Val
Ser
Ala
45

Gly

Ser

Val
125
Tyr

Gly
Lys
Pro
Ala
205

Val

Cys

Gln
Ile
30

Phe

Asp

Leu

Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn

Leu

Leu

Ala

15

Pro

Val

Glu

Asn

95

Asn

Glu

Val

Met

175

Met

Ala

Cys

Asn

Glu

Ile

Glu

Arg

Gly

Gly

160

Met

Ser

Thr

Ser

Asp

1110
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225
Glu

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Gln

Pro

Ile

290

Gln

Gly

Arg

Lys

<210>48
<211>1110
<212>DNA
213> W R T2W

220>
<221>CDS

<222>(1).. (1110)

<400>48

atg
Met
1

ccg

Pro

atc
Ile

gta

gtt
Val

gta
Val

gaa
Glu

ttc

Arg

Asp

Leu

275

Ala

Phe

Arg

Gln

Leu
355

tcg

Ser

tgg
Trp

gaa
Glu
35

att

Ala

Gly
260
Tyr

Asp

Leu

Ala
340
Phe

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

aac

Asn

gac

Asp

gce

Ala

g8C

230

Leu

Glu

Glu

Val

310

Val

Glu

Gln

agc

Ser

gca

Ala

caa
Gln

tac

Pro

Leu

Ile

Gly

295

Asn

Asn

Gln

Ser

aag

Lys

gac

Asp

aag

Lys

CcCC

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

ttc
Phe

gca

Ala

g8C
Gly
40

tat

Gly

Lys
265

Leu

Tyr

Thr

Arg

Arg
345

Leu

ctc

Leu

acg
Thr
25

gcg
Ala

tegg

102

Cys
250

Pro

Glu

Ser

Pro

Ser

330

Gln

Ala

geg
Ala
10

atc
Ile

agt

Ser

gCg

Leu

Gln

Arg

Val

315

Arg

Ala

Glu

gca

Ala

gac

Asp

ctg

Leu

tegg

Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

acce
Thr

aag

Lys

atc
Ile

cte

Ala
Glu
Leu
285
Asp

Arg

Glu

Pro
365

gtt
Val

tcg

Ser

gct
Ala
45

g8C

Arg

Asp
270

Leu

Val

Ile

Asn

Arg
350
Val

cag
Gln

atc
Ile
30

ttc
Phe

gac

Ile
255
Ala

Ala
Leu
Gly
Phe
335

Leu

Pro

geca
Ala
15

gg8cC
Gly

ccg

Pro

gtg

240
Tyr

Glu

Lys

Ser

Tle

320

Arg

Gly

Ala

gag
Glu

atc
Ile

gaa
Glu

aag

48

96

144

192
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Val Phe Ile Pro Gly Tyr Pro Tyr Trp Ala Trp Leu Gly Asp Val Lys
50 55 60
tac agc cta age ttt act tca cgc tat cac gag aat tcg ttg gag cta 240
Tyr Ser Leu Ser Phe Thr Ser Arg Tyr His Glu Asn Ser Leu Glu Leu
65 70 75 80
ggt gac gac cgt atg cgt cgec ctc cag ctg gcec geg cge cge aac aaa 288
Gly Asp Asp Arg Met Arg Arg Leu Gln Leu Ala Ala Arg Arg Asn Lys
85 90 95
atc gca ctc gtc atg ggc tat tcg gag cgg gaa gcc gga tcg cge tat 336
Ile Ala Leu Val Met Gly Tyr Ser Glu Arg Glu Ala Gly Ser Arg Tyr
100 105 110
ctg agc cag gtg ttc atc gac gag cgt ggec gag atc gtt gecec aat cgg 384
Leu Ser Gln Val Phe Ile Asp Glu Arg Gly Glu Ile Val Ala Asn Arg
115 120 125
cgc aag ctg aag ccc aca cac gtt gag cgt acg atc tac ggc gaa ggc 432
Arg Lys Leu Lys Pro Thr His Val Glu Arg Thr Ile Tyr Gly Glu Gly
130 135 140
aac gga acc gat ttc ctc acg cac gac ttc gecg ttc gga cge gte ggt 480
Asn Gly Thr Asp Phe Leu Thr His Asp Phe Ala Phe Gly Arg Val Gly
145 150 155 160
gga ttg aac tgc tgg gaa cat acc caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Thr Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tcc 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa ctg agec atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Leu Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acce ttt gtg ctt tge teg 672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctc aac gac 720
Thr Gln Val Ile Gly Pro Ser Alalle Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggce ccg gat gga age gag ctt gecg aag cct ctg geg gaa gat get gag 816
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Gly Pro Asp

g88
Gly

gct
Ala

gtc
Val
305
gac

Asp

ctg

Leu

acg
Thr

aag

Lys

atc
Ile

gga
Gly
290
cag
Gln

ggt
Gly

cga

Arg

aaa

Lys

tag

<210>49

<211>369
<212>PRT

ttg
Leu
275
gcce
Ala

ttc
Phe

cgce

Arg

caa
Gln

ctc
Leu
B15%5)

Gly
260
tac

Tyr

gat
Asp

gac

Asp

ttg

Leu

geg
Ala
340
ttt
Phe

Ser

gca

Ala

ccg

Pro

ccg

Pro

gat
Asp
325
gct
Ala

gaa
Glu

213> IR R T2W

<400>49

Met Val Ser Tyr

1

Pro Val Trp Leu

20

Ile Glu Glu Ala

35

Val Phe Ile Pro

50

Tyr Ser Leu Ser

65

Asn

Asp

Ala

Gly

Phe

Glu

gag
Glu

gtc
Val

cge
Arg
310

gtg
Val

gag
Glu

caa
Gln

Ser

Ala

Gln

Tyr

Thr
70

Leu

atc

Ile

g88
Gly
295
aat

Asn

aat

Asn

cag
Gln

tece

Ser

Lys

Asp

Lys

Pro

95

Ser

Ala

gat
Asp
280
cac
His

cat
His

acce
Thr

gag
Glu

ctt

Leu
360

Phe
Ala
Gly
40

Tyr

Arg

Lys Pro Leu

265
ctg

Leu

tat
Tyr

acg
Thr

cge

Arg
cgt
Arg
345

ctg

Leu

Leu
Thr
25

Ala

Trp

Tyr

104

gag
Glu

tcg

Ser

cca

Pro

agt
Ser
330
cag
Gln

gct
Ala

Ala

10

Ile

Ser

Ala

His

cag

Gln

cgg
Arg

gtt
Val
315
cge

Arg

geca

Ala

gaa
Glu

Ala

Asp

Leu

Trp

Glu
(4]

Ala

att
Ile

cct
Pro
300
cat
His

gtg
Val

tce

Ser

gaa
Glu

Thr

Lys

Ile

Leu

60

Asn

Glu

ctg
Leu
285
gac

Asp

cge

Arg

gag
Glu

aag

ccg

Pro
365

Val
Ser
Ala
45

Gly

Ser

Asp
270
ctg

Leu

gtg
Val

atc
Ile

aat

Asn

Cgg
Arg
350
gtc
Val

Gln
Ile
30

Phe

Asp

Leu

Ala

gCg
Ala

ctg

Leu

g8¢C
Gly

ttc
Phe
335
ctce

Leu

cca

Pro

Ala
15

Gly
Pro

Val

Glu

Glu

aag

Lys

tcg

Ser
att
Tle
320
cga

Arg

gg8a
Gly

gca

Ala

Glu

Ile

Glu

Lys

Leu
80

864

912

960

1008

1056

1104

1110
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Gly

Ile

Leu

Arg

Asn

145

Gly

Tyr

Pro

Val

Thr

225

Glu

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Asp
Ala
Ser
Lys
130
Gly
Leu
Ser
Leu
Thr
210
Gln
Gln
Pro
Ile
Gly
290
Gln
Gly

Arg

Lys

<210>50

Asp
Leu
Gln
115
Leu
Thr
Asn
Leu
Gln
195
Arg
Val
Arg
Asp
Leu
275
Ala
Phe
Arg

Gln

Leu
355

Arg
Val

100
Val

Gly
180
Pro
Ser
Ile
Ala
Gly
260
Tyr
Asp
Asp
Leu
Ala

340
Phe

Met
85

Met
Phe
Pro
Phe
Trp
165
Glu
Asp
Tyr
Gly
Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

Arg
Gly
Ile
Thr
Leu
150
Glu
Gln
Val
Ala
Pro
230
Leu
Glu
Glu
Val
Arg
310
Val

Glu

Gln

Arg
Tyr
Asp
His
135
Thr
His
Val
Phe
Ile
215
Ser
Pro
Leu
Tle
Gly
295
Asn
Asn

Gln

Ser

Leu

Ser

Glu

120

Val

His

Thr

His

Gln

200

Glu

Ala

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

Gln

Glu

105

Arg

Glu

Asp

Gln

Val

185

Leu

Gly

Ile

Gly

265

Leu

Tyr

Thr

Arg

Arg

345

Leu

105

Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser
Gln
Glu
250
Pro
Glu
Ser
Pro
Ser
330

Gln

Ala

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile
Thr
Thr
235
Gly
Leu
Gln
Arg
Val
315
Arg

Ala

Glu

Ala

Ala

Ile

Ile

140

Phe

Ser

Glu

Phe

220
Phe

Ala

Ile

Pro

300

His

Val

Ser

Glu

Arg
Gly
Val
125

Tyr

Gly

Pro
Ala

205
Val

Ala

Glu

Leu

285

Asp

Arg

Glu

Lys

Pro
365

Arg
Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn
Leu
Leu
Arg
Asp
270
Leu
Val
Ile
Asn
Arg

350
Val

Asn
95

Arg
Asn
Glu
Val
Met
175

Met

Ala

Asn
Ile
255
Ala
Ala
Leu
Gly
Phe
335

Leu

Pro

Lys
Tyr
Arg
Gly
Gly
160
Met
Ser
Thr
Ser
Asp
240
Tyr
Glu
Lys
Ser
Ile
320
Arg

Gly

Ala
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<211>1110

<212>DNA

213> HEETRE 72W

<220

<221>CDS
<222>(1).. (1110)

<400>50

atg
Met
1

ccg

Pro

atc
Ile

gta
Val

tac
Tyr
65

ggt
Gly

atc
Tle

ctg

Leu

cgce

Arg

aac
Asn
145

gga

gtt
Val

gta
Val

gaa
Glu

ttc
Phe
50

agc

Ser

gac

Asp

gca

Ala

age

Ser

aag
Lys
130
gga
Gly

ttg

tcg

Ser

tgg
Trp

gaa
Glu
35

att
Ile

cta

Leu

gac

Asp

ctc

Leu

cag
Gln
115
ctg

Leu

acc
Thr

aac

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

agc

Ser

cgt
Arg

gtc
Val
100
glg
Val

aag

Lys

gat
Asp

tge

aac

Asn

gac

Asp

gce

Ala

g8C
Gly

ttt
Phe

atg
Met
85

atg
Met

tte
Phe

cCcC

Pro

ttc
Phe

tgg

agc

Ser

gca

Ala

caa
Gln

tac

act
Thr
70

cgt
Arg

g8C
Gly

atc
Ile

aca
Thr

ctc
Leu
150

gaa

aag

gac

Asp

aag

cce
Pro
55

tca

Ser

cgce

Arg

tat
Tyr

gac

Asp

cac
His
135
acg
Thr

cat

tte
Phe

gca

Ala

g8C

cte

Leu

tcg

Ser

gag
Glu
120
gtt
Val

cac
His

gtg

ctc

Leu

acg
Thr
25

gcg
Ala

Trp

tat
Tyr

cag
Gln

gag
Glu
105
cgt
Arg

gag
Glu

gac

Asp

caa

106

gCg
Ala
10

atc
Ile

agt

Ser

gcg
Ala

cac
His

ctg
Leu
90

Ccgg
Arg

g8C
Gly

cgt
Arg

ttc
Phe

ccg

geca

Ala

gac

Asp

ctg

Leu

tgg
Trp

gag
Glu
75

gce

Ala

gaa
Glu

gag
Glu

acg
Thr

gcg
Ala
155

cte

acc
Thr

aag

Lys

atc
Ile

ctce
Leu
60

aat

Asn

gCcg
Ala

gce

Ala

atc
Ile

atc
Ile
140
tte
Phe

agc

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

tcg
Ser

cgce

Arg

g8a
Gly

gtt
Val
125
tac

Tyr

gg8a
Gly

aag

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

ttg

Leu

cgce

Arg

tcg
Ser
110
gce

Ala

g8C
Gly

cgce

Arg

ttc

gca
Ala
15

g8ec

ccg

Pro

gtg
Val

gag
Glu

aac
Asn
95

cge

Arg

aat

Asn

gaa
Glu

gtc
Val

atg

gag
Glu

atc
Ile

gaa
Glu

aag

cta
Leu
80

aaa

Lys

tat
Tyr

Ccgg
Arg

g8C
Gly

ggt
Gly
160
atg

48

96

144

192

240

288

336

384

432

480

528
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Gly Leu Asn Cys Trp Glu His Val Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt geca tcg tgg ccg geg atg tce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa ctg agc atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Leu Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctc aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 235 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggce ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
260 265 270
ggg atc ttg tac gca gag atc gat ctg gag cag att ctg ctg gcg aag 864
Gly Ile Leu Tyr Ala Glu Ile Asp Leu Glu Gln Ile Leu Leu Ala Lys
275 280 285
gct gga gece gat ccg gtc ggg cac tat tcg cgg cct gac gtg ctg teg 912
Ala Gly Ala Asp Pro Val Gly His Tyr Ser Arg Pro Asp Val Leu Ser
290 295 300
gtc cag ttc gac ccg cge aat cat acg cca gtt cat cge atc gge att 960
Val Gln Phe Asp Pro Arg Asn His Thr Pro Val His Arg Ile Gly Ile
305 310 315 320
gac ggt cge ttg gat gtg aat acc cge agt cge gtg gag aat ttc cga 1008
Asp Gly Arg Leu Asp Val Asn Thr Arg Ser Arg Val Glu Asn Phe Arg
325 330 335
ctg cga caa gcg get gag cag gag cgt cag geca tcce aag cgg cte gga 1056
Leu Arg Gln Ala Ala Glu Gln Glu Arg Gln Ala Ser Lys Arg Leu Gly
340 345 350
acg aaa ctc ttt gaa caa tcc ctt ctg gct gaa gaa ccg gtc cca gca 1104
Thr Lys Leu Phe Glu Gln Ser Leu Leu Ala Glu Glu Pro Val Pro Ala
355 360 365
aag tag 1110

107
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Lys

<210>51
<211>369
<212>PRT
213> W TR T2W

<400>51

Met Val Ser Tyr Asn
1 5
Pro Val Trp Leu Asp
20
Ile Glu Glu Ala Ala
35
Val Phe Ile Pro Gly
50
Tyr Ser Leu Ser Phe
65
Gly Asp Asp Arg Met
85
Ile Ala Leu Val Met
100
Leu Ser Gln Val Phe
115
Arg Lys Leu Lys Pro
130
Asn Gly Thr Asp Phe
145
Gly Leu Asn Cys Trp
165
Tyr Ser Leu Gly Glu
180
Pro Leu Gln Pro Asp
195
Val Thr Arg Ser Tyr
210
Thr Gln Val Ile Gly
225

Ser

Ala

Gln

Tyr

Thr

70

Arg

Gly

Ile

Thr

Leu

150

Glu

Gln

Val

Ala

Pro
230

Pro
55

Ser

His

135

Thr

His

Val

Phe

Ile

215

Ser

Phe
Ala
Gly
40

Tyr
Arg
Leu
Ser
Glu
120
Val
His
Val
His
Gln
200

Glu

Ala

Leu
Thr
25

Ala

Trp

Gln

Glu

105

Glu

Asp

Gln

Val

185

Leu

Gly

Ile

108

Ala
10

Ile
Ser
Ala
His
Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser

Gln

Glu

Ala

Asp

Leu

Glu
75

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile

Thr

Thr
235H

Thr

Ile

Leu

60

Asn

Ala

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220
Phe

Val
Ser
Ala
45

Gly

Ser

Val
125
Tyr

Gly
Lys
Pro
Ala
205

Val

Cys

Gln
Ile
30

Phe

Asp

Leu

Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn

Leu

Leu

Ala

15

Pro

Val

Glu

Asn

95

Asn

Glu

Val

Met

175

Met

Ala

Cys

Asn

Glu

Ile

Glu

Arg

Gly

Gly

160

Met

Ser

Thr

Ser

Asp
240
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Glu Gln Arg Ala Leu
245

Gly Pro Asp Gly Ser

260
Gly Ile Leu Tyr Ala
275
Ala Gly Ala Asp Pro
290

Val Gln Phe Asp Pro

305

Asp Gly Arg Leu Asp
325

Leu Arg Gln Ala Ala

340
Thr Lys Leu Phe Glu
355

Lys

<210>52

<211>1110

<212>DNA

213> FAE T IR I T2W

<220>
<221>CDS
<222>(1).. (1110)

<400>52

atg gtt tcg tat aac

Met Val Ser Tyr Asn

1 5)

ccg gta tgg ctc gac

Pro Val Trp Leu Asp

20
atc gaa gaa gct gcc
Ile Glu Glu Ala Ala
35

gta ttc att ccg ggc

Val Phe Ile Pro Gly
50

Leu

Glu

Glu

Val

Arg

310

Val

Glu

Gln

agc

Ser

gca

Ala

caa

Gln

tac

Tyr

Pro

Leu

Ile

Gly

295

Asn

Asn

Gln

Ser

aag

Lys

gac

Asp

aag

Lys

cece
Pro
55

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

ttc
Phe

gca

Ala

g8C
Gly
40

tat
Tyr

Gly

Lys
265

Leu

cte

Leu

acg
Thr
25

gCg
Ala

tgg
Trp

Cys
250

Pro

Glu

Ser

Pro

Ser
330
Gln

Ala

gCg
Ala
10

atc
Ile

agt

Ser

gcg
Ala

109

Gly

Leu

Gln

Arg

Val

315

Arg

Ala

Glu

geca

Ala

gac

Asp

ctg

Leu

tgg
Trp

Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

acc
Thr

aag

Lys

atc
Ile

ctc
Leu
00

Ala

Glu

Leu
285
Asp

Arg

Glu

Pro
365

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

Arg

Asp
270

Leu

Val

Tle

Asn

Arg
350
Val

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

Ile
255
Ala

Ala

Leu

Gly

Phe
335

Leu

Pro

geca
Ala
15

g8cC
Gly

ccg

Pro

gtg
Val

Tyr

Glu

Lys

Ser

Ile

320

Arg

Gly

Ala

gag
Glu

atc
Ile

gaa
Glu

aag

Lys

48

96

144

192
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tac agc cta age ttt act tca cgc tat cac gag aat tcg ttg gag cta 240
Tyr Ser Leu Ser Phe Thr Ser Arg Tyr His Glu Asn Ser Leu Glu Leu
65 70 75 80
ggt gac gac cgt atg cgt cgec ctc cag ctg gcc geg cge cge aac aaa 288
Gly Asp Asp Arg Met Arg Arg Leu Gln Leu Ala Ala Arg Arg Asn Lys

85 90 95
atc gca ctc gtc atg ggc tat tcg gag cgg gaa gcc gga tcg cge tat 336
Ile Ala Leu Val Met Gly Tyr Ser Glu Arg Glu Ala Gly Ser Arg Tyr
100 105 110
ctg agc cag gtg ttc atc gac gag cgt ggec gag atc gtt gecec aat cgg 384
Leu Ser Gln Val Phe Ile Asp Glu Arg Gly Glu Ile Val Ala Asn Arg
115 120 125
cgc aag ctg aag ccc aca cac gtt gag cgt acg atc tac ggc gaa ggc 432
Arg Lys Leu Lys Pro Thr His Val Glu Arg Thr Ile Tyr Gly Glu Gly
130 135 140
aac gga acc gat ttc ctc acg cac gac ttc gecg ttc gga cge gte ggt 480
Asn Gly Thr Asp Phe Leu Thr His Asp Phe Ala Phe Gly Arg Val Gly
145 150 155 160
gga ttg aac tgc tgg gaa cat ttc caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tcce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa ctg agec atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Leu Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc gee cge teg tac gea atc gaa gge caa acce ttt gtg ctt tge teg 672
Val Ala Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctc aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggc ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
260 265 270

110
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ggg atc ttg tac

Gly

gct
Ala

gtc
Val
305
gac

Asp

ctg

Leu

acg
Thr

aag

Lys

Ile

gga
Gly
290
cag
Gln

ggt
Gly

cga

Arg

aaa

Lys

tag

<210>53

<211>369
<212>PRT

Leu Tyr
275

gce gat
Ala Asp

ttc gac
Phe Asp

cge ttg
Arg Leu

caa gcg
Gln Ala

340
cte ttt
Leu Phe
355

gca

Ala

ccg

Pro

ccg

Pro
gat
Asp
325

Ala

gaa
Glu

213> IR A T2W

<400>53

Met
1

Pro

Val

Val

Ser Tyr

Trp Leu
20

Ile Glu Glu Ala

Val

Phe
50

35
Ile Pro

Tyr Ser Leu Ser

65
Gly

Asp

Asp Arg

Asn

Asp

Ala

Gly

Phe

Met

gag
Glu

gtc
Val

cge
Arg
310

gtg
Val

gag
Glu

caa
Gln

Ser

Ala

Gln

Tyr

Thr

70
Arg

atc
Ile

gee
Gly
295
aat

Asn

aat

Asn

cag
Gln

tece

Ser

Lys
Asp
Lys
Pro
55

Ser

Arg

gat
Asp
280
cac
His

cat
His

acc
Thr

gag
Glu

ctt

Leu
360

Phe
Ala
Gly
40

Tyr

Arg

Leu

ctg gag cag

Leu

tat
Tyr

acg
Thr

cge

Arg

cgt
Arg
345
ctg

Leu

Leu
Thr

25
Ala

Trp

Tyr

Gln

111

Glu

tcg
Ser

cca

Pro
agt
Ser
330

cag
Gln

Ala

Ala

10

Ile

Ser

Ala

His

Leu

Gln

Cg8
Arg

gtt
Val
315
cgce

Arg

gca

Ala

gaa
Glu

Ala

Asp

Leu

Trp

Glu

5
Ala

att
Ile

cct
Pro
300
cat
His

gtg
Val

tce

Ser

gaa
Glu

Thr
Lys
Ile
Leu
60

Asn

Ala

ctg
Leu
285
gac

Asp

cge

Arg

gag
Glu

aag

ccg

Pro
365

Val
Ser
Ala
45

Gly

Ser

Arg

ctg

Leu

gtg
Val

atc
Ile

aat

Asn

Cgg
Arg
350
gtc
Val

Gln
Ile
30

Phe
Asp

Leu

Arg

gCcg
Ala

ctg

Leu

g8¢C
Gly

ttc
Phe
335

ctc

Leu

cca

Pro

Ala
15

Gly
Pro
Val

Glu

Asn

aag

Lys

tcg
Ser

att
Ile
320

cga

Arg

gg8a
Gly

gca

Ala

Glu

Ile

Glu

Lys

Leu

80
Lys

864

912

960

1008

1056

1104

1110
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Ile Ala Leu

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

Thr

Lys

Ser
Lys
130
Gly
Leu
Ser
Leu
Ala
210
Gln
Gln
Pro
Ile
Gly
290
Gln
Gly

Arg

Lys

<210>54
<211>1110

Gln
115
Leu
Thr
Asn
Leu
Gln
195
Arg
Val
Arg
Asp
Leu
275
Ala
Phe
Arg

Gln

Leu
355

Val
100
Val

Lys

Asp

Gly
180
Pro
Ser
Ile
Ala
Gly
260
Tyr
Asp
Asp
Leu
Ala

340
Phe

85
Met

Phe
Pro
Phe
Trp
165
Glu
Asp
Tyr
Gly
Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

Gly
Ile
Thr
Leu
150
Glu
Gln
Val
Ala
Pro
230
Leu
Glu
Glu
Val
Arg
310
Val

Glu

Gln

Tyr
Asp
His
135
Thr
His
Val
Phe
Ile
215
Ser
Pro
Leu
Ile
Gly
295
Asn
Asn

Gln

Ser

Ser
Glu
120
Val
His
Phe
His
Gln
200
Glu
Ala
Gln
Ala
Asp
280
His
His
Thr

Glu

Leu
360

90

Glu Arg Glu

105
Arg

Glu

Asp

Gln

Val

185

Leu

Gly

Ile

Gly

Lys

265

Leu

Tyr

Thr

Arg

Arg

345

Leu

112

Gly

Arg

Phe

Pro

170

Ala

Ser

Gln

Glu

250

Pro

Glu

Ser

Pro

Ser

330

Gln

Ala

Glu
Thr
Ala
155
Leu
Ser
Ile
Thr
Thr
235
Gly
Leu
Gln
Arg
Val
3156
Arg

Ala

Glu

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220

Phe

Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

Gly
Val
125

Tyr

Gly

Pro
Ala

205
Val

Ala

Glu

Leu

285

Asp

Arg

Glu

Lys

Pro
365

Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn
Leu
Leu
Arg
Asp
270
Leu
Val
Ile
Asn
Arg

350
Val

95
Arg

Asn
Glu
Val
Met
175

Met

Ala

Asn
Ile
255
Ala
Ala
Leu
Gly
Phe
335

Leu

Pro

Tyr
Arg
Gly
Gly
160
Met
Ser
Thr
Ser
Asp
240
Tyr
Glu
Lys
Ser
Tle
320
Arg

Gly

Ala
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<212>DNA
213> B IR A 72W

<220

<221>CDS
<222>(1).. (1110)

<400>54

atg
Met
1

ccg

Pro

atc
Ile

gta
Val

tac
Tyr
65

ggt
Gly

atc
Tle

ctg

Leu

cgce

Arg

aac
Asn
145

gga

gtt
Val

gta
Val

gaa
Glu

ttc
Phe
50

agc

Ser

gac

Asp

gca

Ala

age

Ser

aag
Lys
130
gga
Gly

ttg

tcg

Ser

tgg
Trp

gaa
Glu
35

att
Ile

cta

Leu

gac

Asp

ctc

Leu

cag
Gln
115
ctg

Leu

acc
Thr

aac

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

agc

Ser

cgt
Arg

gtc
Val
100
glg
Val

aag

Lys

gat
Asp

tge

aac

Asn

gac

Asp

gce

Ala

g8C
Gly

ttt
Phe

atg
Met
85

atg
Met

tte
Phe

cCcC

Pro

ttc
Phe

tgg

agc

Ser

gca

Ala

caa
Gln

tac

act
Thr
70

cgt
Arg

g8C
Gly

atc
Ile

aca
Thr

ctc
Leu
150

gaa

aag

gac

Asp

aag

cce
Pro
55

tca

Ser

cgce

Arg

tat
Tyr

gac

Asp

cac
His
135
acg
Thr

cat

tte
Phe

gca

Ala

g8C

cte

Leu

tcg

Ser

gag
Glu
120
gtt
Val

cac
His

ttc

ctc

Leu

acg
Thr
25

geg
Ala

Trp

tat
Tyr

cag
Gln

gag
Glu
105
cgt
Arg

gag
Glu

gac

Asp

caa

geg
Ala
10

atc
Ile

agt

Ser

gcg
Ala

cac
His

ctg
Leu
90

Ccgg
Arg

g8C
Gly

cgt
Arg

ttc
Phe

ccg

113

geca

Ala

gac

Asp

ctg

Leu

tgg
Trp

gag
Glu
75

gce

Ala

gaa
Glu

gag
Glu

acg
Thr

gcg
Ala
155

cte

acc
Thr

aag

Lys

atc
Ile

ctce
Leu
60

aat

Asn

gCcg
Ala

gce

Ala

atc
Ile

atc
Ile
140
tte
Phe

agc

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

tcg
Ser

cgce

Arg

g8a
Gly

gtt
Val
125
tac

Tyr

gg8a
Gly

aag

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

ttg

Leu

cgce

Arg

tcg
Ser
110
gce

Ala

g8C
Gly

cgce

Arg

ttc

gca
Ala
15

g8ec

ccg

Pro

gtg
Val

gag
Glu

aac
Asn
95

cge

Arg

aat

Asn

gaa
Glu

gtc
Val

atg

gag
Glu

atc
Ile

gaa
Glu

aag

cta
Leu
80

aaa

Lys

tat
Tyr

Ccgg
Arg

g8C
Gly

ggt
Gly
160
atg

48

96

144

192

240

288

336

384

432

480

528
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Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt geca tcg tgg ccg geg atg tce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa ctg agc atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Leu Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc tge cge tcg tac gea atc gaa gge caa acce ttt gtg ctt tge teg 672
Val Cys Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctc aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 235 240
gaa cag cgc gca ctg ttg ccg caa gga tgt gge tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggce ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
260 265 270
ggg atc ttg tac gca gag atc gat ctg gag cag att ctg ctg gcg aag 864
Gly Ile Leu Tyr Ala Glu Ile Asp Leu Glu Gln Ile Leu Leu Ala Lys
275 280 285
gct gga gece gat ccg gtc ggg cac tat tcg cgg cct gac gtg ctg teg 912
Ala Gly Ala Asp Pro Val Gly His Tyr Ser Arg Pro Asp Val Leu Ser
290 295 300
gtc cag ttc gac ccg cge aat cat acg cca gtt cat cge atc gge att 960
Val Gln Phe Asp Pro Arg Asn His Thr Pro Val His Arg Ile Gly Ile
305 310 315 320
gac ggt cge ttg gat gtg aat acc cge agt cge gtg gag aat ttc cga 1008
Asp Gly Arg Leu Asp Val Asn Thr Arg Ser Arg Val Glu Asn Phe Arg
325 330 335
ctg cga caa gcg get gag cag gag cgt cag geca tcce aag cgg cte gga 1056
Leu Arg Gln Ala Ala Glu Gln Glu Arg Gln Ala Ser Lys Arg Leu Gly
340 345 350
acg aaa ctc ttt gaa caa tcc ctt ctg gct gaa gaa ccg gtc cca gca 1104
Thr Lys Leu Phe Glu Gln Ser Leu Leu Ala Glu Glu Pro Val Pro Ala
355 360 365
aag tag 1110
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Lys

<210>55
<211>369
<212>PRT
213> W TR T2W

<400>55

Met Val Ser Tyr Asn
1 5
Pro Val Trp Leu Asp
20
Ile Glu Glu Ala Ala
35
Val Phe Ile Pro Gly
50
Tyr Ser Leu Ser Phe
65
Gly Asp Asp Arg Met
85
Ile Ala Leu Val Met
100
Leu Ser Gln Val Phe
115
Arg Lys Leu Lys Pro
130
Asn Gly Thr Asp Phe
145
Gly Leu Asn Cys Trp
165
Tyr Ser Leu Gly Glu
180
Pro Leu Gln Pro Asp
195
Val Cys Arg Ser Tyr
210
Thr Gln Val Ile Gly
225

Ser

Ala

Gln

Tyr

Thr

70

Arg

Gly

Ile

Thr

Leu

150

Glu

Gln

Val

Ala

Pro
230

Pro
55

Ser

His

135

Thr

His

Val

Phe

Ile

215

Ser

Phe
Ala
Gly
40

Tyr
Arg
Leu
Ser
Glu
120
Val
His
Phe
His
Gln
200

Glu

Ala

Leu
Thr
25

Ala

Trp

Gln

Glu

105

Glu

Asp

Gln

Val

185

Leu

Gly

Ile

115

Ala
10

Ile
Ser
Ala
His
Leu
90

Arg
Gly
Arg
Phe
Pro
170
Ala
Ser

Gln

Glu

Ala

Asp

Leu

Glu
75

Ala
Glu
Glu
Thr
Ala
155
Leu
Ser
Ile

Thr

Thr
235H

Thr

Ile

Leu

60

Asn

Ala

Ala

Ile

Ile

140

Phe

Ser

Trp

Glu

Phe

220
Phe

Val
Ser
Ala
45

Gly

Ser

Val
125
Tyr

Gly
Lys
Pro
Ala
205

Val

Cys

Gln
Ile
30

Phe

Asp

Leu

Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn

Leu

Leu

Ala

15

Pro

Val

Glu

Asn

95

Asn

Glu

Val

Met

175

Met

Ala

Cys

Asn

Glu

Ile

Glu

Arg

Gly

Gly

160

Met

Ser

Thr

Ser

Asp
240
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Glu Gln Arg Ala

Gly

Gly

Ala

Val

305

Asp

Leu

Thr

Lys

Pro

Ile

290

Gln

Gly

Arg

Lys

<210>56
<211>1110
<212>DNA

<213> KT’ SS1001

220>
<221>CDS

<222>(1).. (1110)

<400>56

atg
Met
1

ccg

Pro

atc
Ile

gtt
Val

gta
Val

gaa
Glu

gta ttc

Val

Phe

Asp

Leu
275
Ala

Phe

Arg

Gln

Leu
355

tcg

Ser

tgg
Trp

gaa
Glu
35

att
Ile

Gly
260
Tyr

Asp

Asp

Leu

Ala
340
Phe

tat
Tyr

cte
Leu
20

gct
Ala

ccg

Pro

Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

aac

Asn

gac

Asp

gce
Ala

g8C
Gly

Leu

Glu

Glu

Val

Arg

310

Val

Glu

Gln

agc

Ser

gca

Ala

caa
Gln

tac

Tyr

Pro

Leu

Ile

Gly

295

Asn

Asn

Gln

Ser

aag

Lys

gac

Asp

aag

Lys

CcCC

Pro

Gln

Ala

Asp

280

His

His

Thr

Glu

Leu
360

ttc
Phe

gca

Ala

g8C
Gly
40

tat
Tyr

Gly

Lys
265

Leu

ctc

Leu

acg
Thr
25

gCcg
Ala

tgg
Trp

116

Cys
250

Pro

Glu

Ser

Pro

Ser
330
Gln

Ala

geg
Ala
10

atc
Ile

agt

Ser

gCcg
Ala

Gly

Leu

Gln

Arg

Val

315

Arg

Ala

Glu

gca

Ala

gac

Asp

ctg

Leu

tgg
Trp

Trp

Ala

Ile

Pro

300

His

Val

Ser

Glu

acc
Thr

aag

Lys

atc
Ile

ctc

Leu

Ala

Glu

Leu
285
Asp

Arg

Glu

Pro
365

gtt
Val

tcg

Ser

gct
Ala
45

g8C
Gly

Arg

Asp
270

Leu

Val

Tle

Asn

Arg
350
Val

cag
Gln

atc
Ile
30

ttc
Phe

gac

Asp

Ile
255
Ala

Ala

Leu

Gly

Phe
335

Leu

Pro

geca
Ala
15

g8cC
Gly

ccg

Pro

gtg
Val

Tyr

Glu

Lys

Ser

Ile

320

Arg

Gly

Ala

gag
Glu

atc
Ile

gaa
Glu

aag

Lys

48

96

144

192
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50 55 60
tac agc cta age ttt act tca cgc tat cac gag aat tcg ttg gag cta 240
Tyr Ser Leu Ser Phe Thr Ser Arg Tyr His Glu Asn Ser Leu Glu Leu
65 70 75 80
ggt gac gac cgt atg cgt cgec ctc cag ctg gcec geg cge cge aac aaa 288
Gly Asp Asp Arg Met Arg Arg Leu Gln Leu Ala Ala Arg Arg Asn Lys
85 90 95
atc gca ctc gtc atg ggec tat tcg gag cgg gaa gcc gga tcg cge tat 336
Ile Ala Leu Val Met Gly Tyr Ser Glu Arg Glu Ala Gly Ser Arg Tyr
100 105 110
ctg agc cag gtg ttc atc gac gag cgt ggec gag atc gtt gecec aat cgg 384
Leu Ser Gln Val Phe Ile Asp Glu Arg Gly Glu Ile Val Ala Asn Arg
115 120 125
cgc aag ctg aag ccc aca cac gtt gag cgt acg atc tac ggc gaa ggc 432
Arg Lys Leu Lys Pro Thr His Val Glu Arg Thr Ile Tyr Gly Glu Gly
130 135 140
aac gga acc gat ttc ctc acg cac gac ttc gecg ttc gga cge gte ggt 480
Asn Gly Thr Asp Phe Leu Thr His Asp Phe Ala Phe Gly Arg Val Gly
145 150 155 160
gga ttg aac tgc tgg gaa cat ttc caa ccg ctc age aag ttc atg atg 528
Gly Leu Asn Cys Trp Glu His Phe Gln Pro Leu Ser Lys Phe Met Met
165 170 175
tac agc ctc ggt gag cag gtc cac gtt gca tcg tgg ccg geg atg tce 576
Tyr Ser Leu Gly Glu Gln Val His Val Ala Ser Trp Pro Ala Met Ser
180 185 190
cct ctt cag ccg gat gtt ttc caa ctg agec atc gaa gcc aac geg acg 624
Pro Leu Gln Pro Asp Val Phe Gln Leu Ser Ile Glu Ala Asn Ala Thr
195 200 205
gtc acc cge tcg tac geca atc gaa gge caa acc ttt gtg ctt tge teg 0672
Val Thr Arg Ser Tyr Ala Ile Glu Gly Gln Thr Phe Val Leu Cys Ser
210 215 220
acg cag gtg atc gga cct agec gecg atc gaa acg ttc tge ctec aac gac 720
Thr Gln Val Ile Gly Pro Ser Ala Ile Glu Thr Phe Cys Leu Asn Asp
225 230 23b 240
gaa cag cgc gca ctg ttg ccg caa gga tgt ggc tgg gecg cge att tac 768
Glu Gln Arg Ala Leu Leu Pro Gln Gly Cys Gly Trp Ala Arg Ile Tyr
245 250 255
ggc ccg gat gga age gag ctt gecg aag cct ctg gecg gaa gat get gag 816
Gly Pro Asp Gly Ser Glu Leu Ala Lys Pro Leu Ala Glu Asp Ala Glu
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260
ggg atc ttg tac gca gag
Gly Ile Leu Tyr Ala Glu
275
gct gga gce gat ccg gte
Ala Gly Ala Asp Pro Val
290
gtc cag ttc gac ccg cgc
Val Gln Phe Asp Pro Arg
305 310
gac ggt cgc ttg gat gtg
Asp Gly Arg Leu Asp Val
325
ctg cga caa gcg gct gag
Leu Arg Gln Ala Ala Glu
340
acg aaa ctc ttt gaa caa
Thr Lys Leu Phe Glu Gln
355
aag tag
Lys

<210>57

<211>369

<212>PRT

<213> KIHF & SS1001

<400>57

Met Val Ser Tyr Asn Ser

1 5

Pro Val Trp Leu Asp Ala

20
Ile Glu Glu Ala Ala Gln
35

Val Phe Ile Pro Gly Tyr
50

Tyr Ser Leu Ser Phe Thr

65 70

Gly Asp Asp Arg Met Arg

atc
Ile

gee
Gly
295
aat

Asn

aat

Asn

cag
Gln

tece

Ser

Lys
Asp
Lys
Pro
55

Ser

Arg

gat
Asp
280
cac
His

cat
His

acce
Thr

gag
Glu

ctt

Leu
360

Phe
Ala
Gly
40

Tyr

Arg

Leu

265
ctg

Leu

tat
Tyr

acg
Thr

cge

Arg

cgt
Arg
345
ctg

Leu

Leu
Thr

25
Ala

Trp

Tyr

Gln

118

gag
Glu

tcg
Ser

cca

Pro

agt
Ser
330
cag
Gln

gct
Ala

Ala

10

Ile

Ser

Ala

His

Leu

cag
Gln

cgg
Arg

gtt
Val
315
cge

Arg

gca

Ala

gaa
Glu

Ala

Asp

Leu

Trp

Glu

5
Ala

att
Ile

cct
Pro
300
cat
His

gtg
Val

tce

Ser

gaa
Glu

Thr
Lys
Ile
Leu
60

Asn

Ala

ctg
Leu
285
gac

Asp

cge

Arg

gag
Glu

aag

ccg

Pro
365

Val
Ser
Ala
45

Gly

Ser

Arg

270
ctg

Leu

gtg
Val

ate
Tle

aat

Asn

cgg
Arg
350
gtc
Val

Gln
Ile
30

Phe
Asp

Leu

Arg

gCg
Ala

ctg

Leu

g8¢C
Gly

ttc
Phe
335

ctc

Leu

tca

Ser

Ala
15

Gly
Pro
Val

Glu

Asn

aag

Lys

tcg
Ser

att
Ile
320

cga

Arg

gg8a
Gly

gca

Ala

Glu

Ile

Glu

Lys

Leu

80
Lys

864

912

960

1008

1056

1104

1110
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Ile Ala Leu

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

Thr

Lys

Ser
Lys
130
Gly
Leu
Ser
Leu
Thr
210
Gln
Gln
Pro
Ile
Gly
290
Gln
Gly

Arg

Lys

Gln
115
Leu
Thr
Asn
Leu
Gln
195
Arg
Val
Arg
Asp
Leu
275
Ala
Phe
Arg

Gln

Leu
355

Val
100
Val

Lys

Asp

Gly
180
Pro
Ser
Ile
Ala
Gly
260
Tyr
Asp
Asp
Leu
Ala

340
Phe

85
Met

Phe
Pro
Phe
Trp
165
Glu
Asp
Tyr
Gly
Leu
245
Ser
Ala
Pro
Pro
Asp
325

Ala

Glu

Gly
Ile
Thr
Leu
150
Glu
Gln
Val
Ala
Pro
230
Leu
Glu
Glu
Val
Arg
310
Val

Glu

Gln

Tyr
Asp
His
135
Thr
His
Val
Phe
Ile
215
Ser
Pro
Leu
Ile
Gly
295
Asn
Asn

Gln

Ser

Ser
Glu
120
Val
His
Phe
His
Gln
200
Glu
Ala
Gln
Ala
Asp
280
His
His
Thr

Glu

Leu
360

90

Glu Arg Glu

105
Arg

Glu

Asp

Gln

Val

185

Leu

Gly

Ile

Gly

Lys

265

Leu

Tyr

Thr

Arg

Arg

345

Leu

119

Gly

Arg

Phe

Pro

170

Ala

Ser

Gln

Glu

250

Pro

Glu

Ser

Pro

Ser

330

Gln

Ala

Glu
Thr
Ala
155
Leu
Ser
Ile
Thr
Thr
235
Gly
Leu
Gln
Arg
Val
3156
Arg

Ala

Glu

Ala

Ile

Ile

140

Phe

Ser

Glu

Phe

220
Phe

Ala

Ile

Pro

300

His

Val

Ser

Glu

Gly
Val
125

Tyr

Gly

Pro
Ala

205
Val

Ala

Glu

Leu

285

Asp

Arg

Glu

Lys

Pro
365

Ser
110
Ala
Gly
Arg
Phe
Ala
190
Asn
Leu
Leu
Arg
Asp
270
Leu
Val
Ile
Asn
Arg

350
Val

95
Arg

Asn
Glu
Val
Met
175

Met

Ala

Asn
Ile
255
Ala
Ala
Leu
Gly
Phe
335

Leu

Ser

Tyr
Arg
Gly
Gly
160
Met
Ser
Thr
Ser
Asp
240
Tyr
Glu
Lys
Ser
Tle
320
Arg

Gly

Ala
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