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1. i ) 120 2 =2 P S AR AR , FORFAEAE T, Firids SR AR AR 24 1R ) F1 nSEQ 1D
No.1FT7R~.

2. P AU B3R 1 s (1) SR A AR g i PR LR AR AE T, i B B s 2% 738 A il 1 255 DR 7 A%
HEEE A WISEQ 1D No. 67,

3. AL G AR SR LB (1) S AL A il 1 B PRI ) T R

4 AL Ya AR EL SR 1R IR [ TR A% K il 1) 22 DR P 44 o

5. il AR ZE R 1T IR B RAR AR B 1) 77325, AR AEAE T, 0 4E DL T AP IR

AR DA T T2 3t 5 =2 g DR 1) A Al , A BT () R AR 51 Hxt, F) FHPCRZE AR
J7% AT RURAR SN, 45 BT A TR AR i R AT [ AR Sk, e, TAY 22 il R 22 il
PulF, Zmhd % & 2= fgPul PR BL R A% 1 R /5 ¥ ANSEQ 1D No. 11BN, Birad 5878 51 9156t 53 5
N

F:5”-CGGCGTGGGCAATGTTATCGCGACCGAACGT -3’ FIR: 57 -GATAACATTGCCCACGCCGCTTTCAT
TCAGATACG-3” ;

IR T P R — R A5 B B RAR Uk A R Rk B R B TAE R L B TREERE
1| 2 0 B ) AR AR

6. BRI LR P IR B 715 , AR AE T, AP R — TR ) i SRR I N 250 - 94 °C T AR M5
min; 94 CAEHE20 s,65CiB K20 s,72°CLEMF4 min, FL25MEH ;72 CLEML0 min; 4 CHR
o

T UBUREE RS BT IR 1) 515 s HAFAEAE T, 2P 3R (1) AR R 9 K ST 18

8. UBURIEE RS BT IR 1) 7715, HAFAEAE T, 2P PR — R (P44 WpET-22b (4) .

9. AR B R ST IR 1R 77 925, AR AEAE T, 3B 03 S NG = 55 A0 AT 6 77 3000 S AR Ak i
AT A B Ak

10 ArASUR) EESR 1 i I 1) SR AL A2 i 76 1) 25 B A & A a- 1, 0 B BRI 22 B I 7 o vp 1
H.
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M 7Y | B B = B RE B R & A S N H

BRARGE
[0001] A I 20 Ko A TR Al T RE B sk o S8 EL AR , A W98 L — b S5 T2
W& LW TRAC AR K A 25 A S R

EREA

[0002] HEICALHRZEE ZMWIZHEE R, B2 88 2 C ek R E T 7
Tt o (H 2 FLIERE N T oMb AR P2 e (1) E0AR 2D, B 11 i kA0 R B e v 1Y) 22 KR T-Bacillus
acidopul lulyticusf) & & = . & 2 i 2 a0 N H 7 02 H ek psifb o #2 , £ T
v 45 A% pH4 . 5~5. 5, iR fE55~65C 4§ i , RF 84 AR [A] K 1£ 48 ~60h (NISHA and
SATYANARAYANA, 2016) o K 2 %0 O i 38 1 T Y 3 6 22 Bl 35 J0 238 WX — Tk 264, A L g
otk 2, A Bl /£ pHG L 5B AR A 2% AR R B UE ARG, L & 2 e o B AT R r Mk Ak 1)
B.acidopullulyticus{E& =it A 7E I B AR , FAE60 CHY i3 B A 34 . 9min, IXH
JE A 5 ) T A

[0003]  EFXFLL EIAR, A4 K B DA 6 22 B i i A PE AR 0 55 B R 2%, A2 48 B B0a
TS A 1) 3L 5 22 Il o T AL 8 2 il 110) R A D SR IR 22 2 W A AN i M AR AR ), AR K 2% 1
W, KEFR AT A, AR T BURE AR 3% o IR b , R FH 2 DR A2 B0 R T =045 21 i 40 47 1)

B M 2.

b ES

[0004] AR —N H B2 AR 22 /0 Ok a3, - FR At 22 0 I TR Ul B AR A

[0005] AR EBHIEAE —A B W2 PR AL — Pl $ i 1805 & 22 W 1) SRR PR , DA A2 FA i T2
W 22 W) SRR E ) 1) 2% 7% 15 2 1) AR AR LA R B iR .

[0006] Y T SEERARHE A A B A I B8 H B AT e 0 5, BRAE T — Fh i B ) T 2 22 i )
RAGKRE , AT IR Z8 A AR & F 2 /7 5 WISEQ 1D No. 1Az~ , BLHISEQ 1D No. 2f77R , B 4n
SEQ ID No.3f7r, B HNSEQ ID No.4f7~ B UISEQ ID No.5f7w.

[0007] R4t T —Fhgmhd B id S AR R Y 225 (8] , Y L) B i 90 A8 A4 I 1) 228 AT 1) A EF R 5 91
SEQ ID No.6ff7~,B#ISEQ ID No. 77w, BISEQ ID No.8Ff7~, B#ISEQ 1D No.9fi7R,
B 41SEQ ID No. 10/~

[0008]  FRfft—Fh A& gmtd b ik AR PR 1) JE (R ) T RE B

[0009]  FRAHt—Fh A s b 0A 1) S A AR Py 6 K] 1) 2044

[0010]  $24t T — il o8 BTk STRAGAARRG 1) 7732, BAE L T AP IR

[0011] D BR— AR YENCBIHHE 2 v /A 0 T RS 1 6 22 il 1) SR FE R 7 41, AT [R) R A, 3
T 7 B L S o B AR (9 45 440 0 A, 308 B PR 8 170 St 2 ) A7 A 102 DA N 1) S R ok
FAE NG I 7 A X HERR f o R DR S S R R pR 2 , e AN AR R -7 R L R R AR
AL, KBS FEARNT 3 B THXT B[ TAL 5 W%, BT i A% 51 1% 43 3l K

[0012]  57-CGGCGTGGGCAATGTTATCGCGACCGAACGT-3” Fil
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[0013] 5’ -GATAACATTGCCCACGCCGCTTTCATTCAGATACG-3”

[0014] 5’ -CGTGGGCAATGTTATGGCGAGCGAACGTCCGAT-3” Fil

[0015] 5’ -CTCGCCATAACATTGCCCACGCCGCTTTCATTC-3 .

[0016] 5" -CGTCCGATGCTGCGCAAATATATCATTGATACCCTG-3” #l

[0017] 5/ -GATATATTTGCGCAGCATCGGACGTTCGGTCGCCAT-3” .

[0018] 5 -AAAACCATGCTGGACGTGGAAAAAGAACTGC-3” Fil

[0019] 5/ -CGTCCAGCATGGTTTTTTTATCCATCAGGC-3” «

[0020] 5 -ATTTTGCGCGCACCAAAAAATTCGATGAGAACAGC-3’ Al

[0021] 5/ -AATTTTTTGGTGCGCGCAAAATCCTGGCCCGCAT-3”

[0022] PR DAHEAY 81 6 2 Bl D] (00 A SRR, 5 W T H 0 R 2% 51 %, R FHPCR
RAGTTE S 53 INFEAT 2 TRAL [NE, 49 BT A5 7 AR 258 R 1) SR A8 R

[0023]  JB R = DK D IR AR 19 B 1) S AR ok B A T R OE H B SRR TR R, B AR
B 11 52 ) R 0 6 I (1) 538 PR i«

[0024] RG], IR i I RURAR OV 56 A : 94 C T MEbmin; 94 C #5205, 65 CiR
k20s,72°CIEH4min, F25MEIF  72°C LEAH10min; 4°C PR -

[0025]  fRIEMIZ, D ER A ) TAE s KT A

[0026]  fRIEMI, DR —H I E AR NPET-22b (+) .

[0027]  ARIEHI A , JBALHE SR FANT® 5 FZ M RO 77 200 R AR R BT 40 B 4tk

[0028]  $2fit—Fh ik SEAD ARG AE Hil 2 WG B A a- 1, 60 B0 2 B8 000 7 i Hh ) 2
[0029]  AREHZ/DAFELL N H m IR

[0030] 25— f3 3 T 5P Ik GEAL T I 1 T8 1 48 22 g Pu l FIK) S8 AR A

[0031] %5 — ML TIA K& 22 HEPULF , 5/ S AR TR B E HL 150 w8 1) pHYE [l 4 1 B e
(1) B v , JE IS EpHS . 0~5 . S VS P , SEAS (AR ¥ A X B & & K 185 % o 7EpH4 . 511 254
5 5/ AR A 1 FE OGS B AR U 2 i T 22§ PulF . fEpH 6.0~7. 035 Fl Y , 54N AR 4k
T P10 LX) TS 08 B Sk e T3 22 g PulF o

[0032] 5 = 5N SRR PR (1) AH X B TS AR Ak i 34 5 I B i Pul FARCKIX A, EARAT15A
5 H AR — 3, M pHiz B8 5Od E I BEiE 2218 T F%, 7EpH5 . 0~6. 53 il Py AH X B S 35
KTF50% o HANE L2 il A 2506 S AT BT 520 AN K, 7EpH6 . OFFT i I8 5 22 1l A (1) AF G Tl
T I pH6 . OFE R 2% 1M Hh B il o DR A i B Tl rh 38 45 == g e 87 ) pHS |6 D4 . 5~5..5,
Fr A &5 X — Tl B FH 26 A4 53 # 5N AR AR B A LE T3 5 2 B Pul PR Ut i KA i A2 - 7
pH5 . 0~5. 5y | N 35 F A 55w Wi v, AR A e R b S AR ) A 858 SR AN 4

[0033]  #5PU . 24 E 2 fFPul FAEAE JYMA85T . T487S V4961 . L528VHIGESSE Ji5 , fit ik i i A%
NT5°C o #E60°C ~T75 CHu P , 54~ S AR ARER (1) AN B s # K T34 & = BgPul FYE IR E N 1)
FEXS B

[0034] il Tl H3H7 6 22 il S 143 P Y TRl D55 ~65°C £ 2 2 B i R RS, For i
(1) S I B RI60°C 5 BT A &5 60X — Tl B 26 AR 0 A, SRS PR (W AR A AE T AR IR FE60°C
~75°C Bl N B A 5 R AE T

[0035] S FET5CEM T , 54 AR IR A e M AR A o , e A 1R e v el o 3
SR F 9 : L528V>G688F>VA96 1> TA87SIMA8ET 5 E80°C 25 Ak T, 5/ S A 1A il 1) Fh A4 5 1k
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v T & 2 BEPulF, AT #AEE P Hh o 2 55 19 U 8 : V496 1> GE88F>T487S>1L.528V>
MAS5T o PN FE SR A T 5 54N TR PRIl A0S e M 5 S5 I L A2 AN [ 1)

[0036]  75°C %A, MASST Y- 32 P my 1) e 2D, LU 5 8 2 g Pul FEE &1 1 1445 .80°C 5% 4
N, T A B 2 AR AR S, P VA96 TR 2 2 A A, TIMASS TR - 5 H F e

[0037]  E5/N AHEL T35 & 2= WgPulFT & , 5/ SR AR B IK (359 P A%, 15 B S R il
G 2 B 4 AR TSR T 5 SR PREEMAS 1T (V496 T \L528VHIGESSF (AL H 4K /K
P16 BT 1N , U5 A R G AR A ] 22 B I A RS R T .

[0038] A BH (1) FL e AR £« B AR AR AE K8 40 38 T T D 50 B AR 30, 3508 4 3 g g 6 A
IR BR PRI TIE 5 R SIZ B T SR A A R 5 AR N 53 BT B A

cat

B FEL 54 88

[0039] &1y AR A 154 72 1SS PORF= 4% et K

[0040] =12 4% K I 10 28 FA KR 2

(00411 139 2% K U 0 40 AL D5 S A0 P 1 3 4 A R e, D
[0042)  [R14 9 %K U 1054 S A8 PG A6 24 P FII 75 C 1 S
[0043] &5 A7 W5/ S8 AR (R 80°C 1O ST

Btk

[0044] ¥ T A W R0 A 2 W fGHE — 0 BRI , B 4 AU AR A 52 JRE 4352
FHEHE LA S

[0045) 5 BEULWIRG 2 . i St 7 S BT S 377 1, BVTERE R LW 389 M7 0 L
AR TR 27T AR R 3R

[0046] 1. J5klHE#

(00471 A=Wbt e} iR 1FoR

[0048]  FK1AEMH K]

LR EL Hiig K

pET-22b(+)-pulF 5T MFEAE PCR AR H O
10049 E.coli DH5a i P 1 3 T RARFHE

E.coli BL21(DE3) FiktdE My T RAR B

[0050]  pET-22b (+) -pul FAIAE V2

[0051]  JRHUE &5 FIAE Y RIE AWP 011994577 .1 (Fervidobacterium nodosum Rt17-
B1) NIF GGG, AT (ERIA , K IX A& = W iy 44 APulF.

[0052] & = EEPulFHFE K 78 2R A5 5 IR iE 7 4 )5 , KIE T Fervidobacterium
nodosum{f & K] A Bt 4K 2460bp , 4124604 K F B JE R 3EAT 3500 A4k )5, i AE R
HEAT Ao B BRI JE (R 1 3 3 Nd e T/ Xho T XU VDA 15 74 432 2 6 TA B AR pET - 22b (+) o, IF:
N2 A AMIBL21 (DE3) o« NN T &R B & 3R (B 1001g/mL) FLBFHi -h Bk B BH
e B, W R D ) B 4H B DR A7 AE 15 %6 H S TR o R 28 R DI ) B A4H SR A 44 9 pET - 22b (+) -

5
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pulFo HH, gt & = FEPul P FE R FIAZ F R FF FI ANSEQ 1D No. L1 FTw , #H4T %18 Tt 4k
S B G 22 W Pul PR R R AZ IR 7 1 ISEQ 1D No. 127 , 5 6 22 g Pul FAN %5 A 1
oAb J5 ()4 22 BEPul PV 2 25 R 17 F1 AHTRD , 2 41SEQ 1D No. 137K

[0053]  B7gRdk.

[0054]  LBWAARR: 7R3 (g/L) R E HR10, AR K5, EALEN10,pH 7.0,121°C, KK
15min.

[0055]  LBJ&[fAKE 7R3 (g/L) AR A R10, BERHZ #r5, SALEA10, IR #3 20, pH 7.0, 121
C, K 15min.

[0056]  EEF:

[0057]  BFR SN BERR A 4N S AL BN KM L 2 % DU 28R (BDTA) KR L FRAN I
K TRE ARy AR BN T A R AR AR R AN 3, 5 K IR L IE T EE L K Z
W IR B R Je 25 b 4 i B8 T I &4k B 25 o M 4l 7, 0 B 25 4R B R R A TR A
] ; T (SurePAGE™, Bis-Tris,8% , 104L) J2SDS-PAGE R ik Z2h i , W 1 4 7 Bt A= 4%
JBE43 A PR /A 7] 5 SDS-PAGERR [ L FRZZ PR AR Fmarker, T H K& F AW TREA 7 ;52 12
MrAEERL (N1 Sepharose® High Performance) , 1 H 3 [ @ H L SR I7 R (GE) sBCATE il
SE BRI B FORL NSRRI 6 W BL21 (DE3) J& 52 A FIDH5 a ik 52 2% , ¥ 5 RARAE L BH (b
) AR A ] ;Fast Mutagenesis Systemidifl&, WH L &K EEDH AR (TransGen
Biotech) IR A .

[0058]  BEARREHESE R (Lysis buffer) : 5OmMIEER £h 2%+ , 100mM&E AL 5N, pHT . 0

[0059]  FAEZE MK (Binding buffer) : 5OmMAERR &5 2% h i , 500mM&TAb4H , pHT . 0 ;

[0060] M ¥ELE T (Washing buffer) : 50mMAE R 5 22 7, 500mM& AL 44, 100mMIBK M

pH7.0;
[0061]  PERiZZ b (Elution buffer) : 5OmMBEMR £h 22 b , 500mME AL 4 , 500mMIBK ik
pH7.0;

[0062]  iEHTIRA (Dialysate A) : 50mMIERER £h 52 v , 10mM 2 —fUY 2. /% , pH7 . 0

[0063]  FEMTWLB (Dialysate B) : 50mMAEHER 5 2% ik , pH7. 0,

[0064]  FHAYZR:

[0065]  Avanti JXN-26% G878 & R0 Ol 32 [E D150 2 e /R TR A &) 5 1 75 A e 4 i X
JY92-TIN, T HT Z VIR A AR A 7] 5 % B8 B A IASCHD - 2 FNAE R 3R HL - 2, b3y i
{2845 M) sPowerPac BasicAIMini-PROTEAN Tetra CellHLyk £&%:,2EEBio-RadA ] ;{H
BRGRE TR, g ERAACERE R A & B A R4, iR E AR F A A TR A 7
TP600KIPCRAY , ] A<TaKaRa /A 7] ; Spark “20MZ2 Ly B bRAX , it L7 H 2 7] .

[0066] 2. SL56 7k

[0067] 2.1 MRAR:

[0068]  PApET-22b (+) -Pul F AR , 1T R4 514, 1§ FFast Mutagenesis Systemifl|
ERTPUlF ) it 22 R AT R RAR AR 5 W) FIANR2FT7R » ;i S AR IR VAR R ANFR3FTR 5 A
FRAFPCRI J2 3 2 At 9 94 °C T AS 4 5min 5 94 ‘C 55205 , 65°CiB k205, 72°C 4L ff4min,, 325
AMEIR ; T2°CHEH10min ; 4°C AR -
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[0069]  FR2ZA% 5| ¥) 75

E1R7EA S k]l
M485I1-F 5'-CGGCGTGGGCAATGTTATCGCGACCGAACGT-3'
M4851-R 5-GATAACATTGCCCACGCCGCTTTCATTCAGATACG-3'
T487S-F 5-CGTGGGCAATGTTATGGCGAGCGAACGTCCGAT-3'
T487S-R 5'-CTCGCCATAACATTGCCCACGCCGCTTTCATTC-3'
[0070] V4961-F 5'-CGTCCGATGCTGCGCAAATATATCATTGATACCCTG-3'
V4961-R 5'-GATATATTTGCGCAGCATCGGACGTTCGGTCGCCAT-3'
L528V-F 5'-AAAACCATGCTGGACGTGGAAAAAGAACTGC-3'
L528V-R 5-CGTCCAGCATGGTTTTTTTATCCATCAGGC-3'
G688F-F S-ATTTTGCGCGCACCAAAAAATTCGATGAGAACAGC-3'
G688F-R 5-AATTTTTTGGTGCGCGCAAAATCCTGGCCCGCAT-3'
[0071] 33 R SRAR S AR £
[0072] Bl LA 28733
pET-22b(+)-PulF 0.5uL Sng
Forward Primer (10 uM) 0.5 uL 0.2 uM
[0073] Reverse Primer (10 uM) 0.5 uL 0.2 uM
2xTransStartRFastPfu Fly PCR SuperMix 12.5 ul. I %
Nuclease-free Water to 25 uL Not applicable

[0074]  fZRARPCR 2 3 45 oK Jim » BUSULAIPCRZ) , 73R4T 1 %6 Bt g W Jie vl kA 0, Gn A P =
TE BT ) ) 2% B, B T N — 25, WG EA 9 3 D o AR5 38 B S B PCR A=) N
0. 5uL[FIDMTH , 37 C/MEI/J\H# » DA Z B Fo A 9 BORLABEAR o

[0075] 2.2 PCRP“WIHIEAL FIMRAF

[0076]  PCRP=#)ZEDMTHE I AL i 54 AL DMT IR 52 25 40 o 330 4T &2 il ANRALE , 5 AP IR U R -
(00771 (1) HWHADMT/Z 52 25 A0 MO AR AR AR R » Jo T 25 148 T NN BuL 2 DMTHE VH 44 J5 B PCR =47,
RPIR ), UK 30min

[0078]  (2) 42°C /K I i45s , SR Ja BHUK RS2 S E Tk b, % 8 3min, it fEd 5)
R, AN BRSO

(00791 (3) oW 26 MF T, M) BFE RS2 A AR A R I N 500uL = I ) SOCH:E F2 5 (A S HiAER)
37°C,200rpm&E F5 1h;

[0080]  (4) LB 44 T, B2 5 B0 TR MR T 350 5 B 200n L3 A T 5 & 7R 15 57 2= MU LB 44
Rkt |, 37 CREFE12h;

[0081]  (5) BKH TR v& #& SR gEAT Ml /57

[0082]  JF ALY XS TG i B JSORL R A 5 R SEAR R D SR , SR J5 % AKE . coli BL21 (DE3) J&Z
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S, T Rk AR I B4 EE . coli BL21 (DE3) A7 T H & & F.

[0083] 2.3 AR (ARG 41K :

[0084]  ZRAFAMEEI T KIA

[0085] o A4y fa B Dy (1) SR AL Ak B 2H TR M H I RAF 8 TR B, 725 R 5 57 3% I LB A 85 77
HE ERIZR, 37°C12n8E 5%  HREL A 7% , 3R T-20mL LB A% 95 % (Amp 100ug/mL) H1,37°C,
200rpm10 hiE I , TRl T o A T30 LA 2 % B A B B b T LBI A 372 (Amp ' 100ug /mLL , %
WRE400mL/2L) ,37°C , 200rpmkE 7% ZE0D600nmE| K0 . 6~0. 822 8] » As I 5 A 1mMfKI TPTG,
1£28°C, 200rpmak fF N4k 835 7% . 6h )5 , KM £4°C ,6000rpm 2 L2 15min, W HE R 44

[0086]  ZRAFAAMNA 1 1) 43 B 4liAk, «

[0087]  TE A EE B T W AKBEELE PP (Lysis buffer) H, FE VKR A R 150WHE 75 B i
15min B 45 A5 F-4°C , 8000rpm S -Lr20min , U E IR0 22um7K RUENE , U HEDET :
[0088] &V - AEZENI Y EAEMH A, EHT I C IR AT RS Binding buffer) i
17 T4 B A R SR B R, Ak TR BB (Binding buffer) SFHTHE T, ELZ W W
R AN B E

[0089]  FHyhiEZ% il (Washing buffer) FekE Tr R A ER , BE A&
AEIEH

[0090]  FH¥EMLZE PP (Elution buffer) Pelin H B H , FFUCSE LA, B 2 Ye il A

MARES ;
[0091]  PEMEEAEEHTIRAT HEAT AT, A EBRBENEF 3 S F A& B &1, L@ 2k,
HFK2~3h;

[0092] e Mt 4k SL A IE AT B A JHEATIEMT » A L BR Ve A (IEDTA, SLiET 20K, Bk 2~
3ho WP B, B A A4 J5 1 SRS AR B IR - 0 (AR L K545 B 1 54 R AS AR B 1K 40 3
4, 9MA851 . T487S V4961 .L528V . G688F . Hi 1 , S AT A EMA851 . T487S V4961 ,L528V . G68SF
()& LR 7 514> M HISEQ ID No.1.SEQ ID No.2.SEQ ID No.3.SEQ ID No.4.SEQ ID No.5
7, G s 28 AR AR BEMASS T L T487S V496 T L528V . G688 [ J: [Al [ 4% 1 I8 & 51 43 M tnSEQ 1D
No.6.SEQ ID No.7.SEQ ID No.8.SEQ ID No.9.SEQ ID No.l0Ff7R.

[0093] bR FEIFEAC oA R AT

[0094]  SARREEME A = AE

[0095] i FIBCAZR (4 Jifi & Sl &, 5 fifk J5 2R AR PR B VA T I B R

[0096] AR AARR I A% 1 5 P I ot i 8 g L 9k (SDS-PAGE) 43-#7 -

[0097]  HW5uL 5 X b ARG AN20uL S8 AR ARBE I , Ve 51 J5 & W 10min. &0 B IS 10w
L, FREZ IR EES % Tl B ke FL A , B 150V I i o B8 J5 2% T i 2 Wi R250 47 ety , e
oI TR ANIG T3 1T 5 i €00 22 3 S b, I B IR Rl R Ge kAT W82

[0098] 3. AR A (1) g 25 M ol

[0099] P ¥& I 77 v

[0100]  DAZEIKFER0.5% (w/v) (1356 22 Z W58 YD, 15 I SR A 1A 71 L fod 26 1 N ik
RN 10min, & B4 o, i3, 5- A& K A ER A (DNSYZ:) 0 7 T S I 3 1] R Tt 1) 3 )5
R 25 B R (R B T S o LR () S50 20 RN : 200l T B i@ pHEE R I 1 % (w/v) 622
W, 7E B IR P A T T Gmin s K5 20nL 203 38 224 s 8 14) Bl VAL T o N T B P JER A TR
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H PE BRE IR R ROR10min s 10min 5 JE I3, 5- il 55 K W B 771 (DNSIR ) 28 1k ¢
R, HA IR A R IR B TF2599.9°C, B 10min. A 45 HUS , INN100uL 25 B T /K 7840 47 5
HX100uL IN#E 22 96 FLEEARAR 1 , ZE540nmIB A T WIHLIR O B2 o Bl v 1) 5 X (U) « £E— € e M 5%
PR BAALINFTR] Y (Tmin) MR8 22 22 08 HORETSCHE Tumo 1 JUR P 75 114 5 & 22 g 1Y) &

[0101]  Horr, B3l il S B4 1 : M485T . T487S V496 T 1528V IGE88F #4275 C AIpH5 . 5.
[0102]  pHXT - R SE M «

[0103]  FEfEIR LN , A T AR pHEZ MR 1% (w/v) & = 2 W50 YD, Il 7€ B . pH
[FI38 B 3. 5~7.5, R FH P Fh & vh il 1k 2 : pH3.5~6.0, 0. 2M% R 5 2% ph ¥ s p16. 0~7 .5,
0. 2ME IR #h 22 M o A 7] pH AR A 15 1) il V7 FH A G T 3R 47 27, DA DA 1) e e G
100% .

[0104]  Horpr, B f i S ik 5 - M485T . T487S V4961 . L528VHIGE88F 2 75C

[0105] ik B %o il v () 52 )«

[0106]  DAVE T Hid&pHS Ml L% (w/v) & = 2 HONRY), (EA R T (4~90°C) Ul
SE AT 1) B V& o AN [E) IR 2 T 451D TG v ARG g EAT 20, LA AR (1 0 v B S N
100% .

[0107] i, B dRd i W pH: M4851 . T487S. V4961 . L528VING68SF & & pH 5.5

[0108] {5k 5 Xof Wl At S M 1K) S -

[0109] 53 8 % WEVA VA% AR AR B 1 LI\ B HL B 3E pHEE i, ZE AN R (R IR P R i L 4
P — B ) SR MR o DA 200 B (K RV ARG I 9100 %6 , TH IR A I

[0110] {3y )15 ZHU H5E -

[0111]  ECHIA BEYEH 0. 5~1. Omg/mLI ¥ T i pHSE MR K 5 & == 2 08 R VAT, H
T 5E & =BG BEE) 1% SR R S 2 2R EANR AL, AR HE SR A DU E 1 BE AE R
UK FE R BB 83K I 772 (Linweaver -Burk 77 F2) 1H8K AV {8, BETTHEK
K, /K M o

[0112] 4. sEogeh iR

[0113] & 17K, BApET-22b (+) - pul FAREAR , 43 il i FH 2 1 v 1) 5% 38 51 W0 i3 47 PCR I
R, PCRP= W 1% B Bk 52 o k0L 82 , P 1 B 592 3444 5. 611 2 i 43 119 SR AR 1Akl
M4851.T487S.V4961.L528VHIGES8F I HL Uik 5% 7 » AL IR FL VK I T LU HY L 5X RAE 5| 3559
ST SRR — B 2T, BN 2 5y B2k tH IR (HR AN R 5 2R S5

[0114]  4%BCAZHE (A 78 B R B0 M e A4k J5 R AR ARG 1) a R B2, bttt 2R in 12 B
AR AR AE T 20 2tk 7 A, TR RAS ARG 1 2 R L, WnRAFTR

[0115]  R4TAR ARG IR
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RAAKRE HAWE (ug/mL)

M485] 2025.55+101.18

T487S 1291.09+56.05
[0116]

V4961 1953.00+25.84

1528V 1403.27+61.97

G688F 2166.55+48.34

01171 afifb 5 S A AR P 1 728 1 5 TR s T e Jid FE 3k (SDS - PAGE) &5 S 3 Ffr s » I 3
G234 5.6 4 BN R ASAABEMASS T L T487S V4961 \L528V MIGESSF I H ik 25 i » M
HET LA HH L NS AR AT R X S AR S 31 T AR 47 4 20 B Al b A P L 54N 98 A8 kIl 7 gk
i 4] LI L — 2 FLARE 2R FIMarker {431 B0 B0 HA ) SR ARl K /N 5 T A — 2
[0118]  pH Z8 AR (A il v Fr 52

[0119] A5 5E T ASFI pHER A 5AN S AR PR A AH X TG, S 3645 R 51 T3R5

[0120]  SR5ANE] pHAR A T SRAZ A4t ) AH X Bl v

o WT M4S51 T481S V96l L528V GOSSF
[0121] 35 2.91% 221% 3.60% 2.42% 3.43% 235%
4 4.12% 336% 5.11% 5.25% 5.90% 3.85%

4.5 14.34% 31.18% 25.66% 35.81% 40.63% 43.76%

5 100.00%  93.29% 96.80% 95.60% 90.11% 86.08%

55 51.96%  100.00%  100.00%  100.00%  100.00%  100.00%

6 (1) 9.52% 69.00% 80.97% 86.41% 83.30% 85.72%

[0122] 6 (2) 24.26% 93.80% 92.29% 89.10% 89.18% 84.93%
6.5 8.76% 62.49% 68.38% 79.29% 74.31% 73.76%

7 3.64% 9.22% 18.10% 21.43% 40.00% 22.76%
75 2.56% 2.87% 4.43% 3.61% 5.82% 3.39%

[0123]  VEWTHRRNEE LEFPulF

[0124]  WESHA[PLEH , 4 & L HFPul FAR A AMA851.T487S V4961 . L528VAIG6SSF = »
B IGpHE BRI 5. 048 B 175 50 (H 2 AHEL T35 & 22 [gPulF, 5/ S48 (R 7E LU 35 55 1 pH Y [
PN B A R v () B S JC LR AEpHS . 0~5 . 5113 [l Y , S AR ARG (1) AH X Bl v 1 K 185 % - 7
pH4 . 525 T 5 5AN FEAS AT I AH %o v 40 B S5 iy T & 22 B§PulF . 7EpH6 . 0~7. O FE Y
5N GRAG AT 1) AET B VS # BA il sy T & 22 lgPulF

[0125]  pbANE AT LE H L 54 5 AR AT ) A X B AR AL 34 5 4 2 B Pul FA 30 K X 31
{EABATTSAN % E Ay — 0, M pHIze 25 5 38 {8 Y BTS2 18 T B, 7EpH5 . 0~6 . 5t P4 #H
X B K F50% o HAS R 22 MR 2206 S AT TR B 52 1 AN K, 7EpH6 . OFF Tl R £k 2% i v
F4) KXo} TBEFTS 1 E pHG . OFE B2 22 i Hh 35 it

[0126]  [RI Ay il T2l rp X 5 22 g S N7 K pHYS 4. 5~5.5, AT PA &5 A ix — Tl v F 4614
I3 AN RAR ARG AH LG -3 & 2= Wl Pul PR S R AL R A2 « 7EpH5 . 0~5. 536 [l N 35 B A 8¢
o B X W A FE P SN I I pHIA B B SR AN 87 %1

[0127] I B S AR PR AEIE PRI RE 1)«

[0128] 23 SWsE T ASREFE T 54N RAR ARG AN & 22 FgPu L F IR AR X B, SEIG &5 R 51 T

10
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F6H,

[0129]  ROTNIFIRL I e AR MR
HECC) WT M4851 T481S V4961 L528V G688F
35 2.02%  2.84% 3.70%  2.71% 405%  2.53%
40 279%  4.70% 6.53%  5.03% 6.10%  3.57%
45 4.03%  6.56% 8.44%  6.86% 835%  5.67%

[0130] 50 6.49%  10.53% 1424%  11.16% 13.79% 8.86%
55 10.73%  19.14% 18.99%  15.99% 21.94%  16.25%
60 18.68%  25.18% 30.11%  25.28% 31.97%  24.63%
65 34.09%  43.93% 53.75%  47.82% 50.03%  38.55%
70 48.35%  74.59% 77.23%  75.23% 73.05%  64.18%
75 79.76%  100.00%  100.00% 100.00%  100.00%  100.00%
80 100.00%  38.19% 53.87%  62.81% 78.98%  69.70%

[01311 g5 1033%  9.28% 10.47%  11.53% 1129%  9.96%
90 2.18%  3.22% 471%  3.96% 467%  3.54%

[0132] V. WIFK/m & 22 iFPulF

[0133] M FK6HAIPLFEH , B & L HEPul PR A AMA85T.T487S V4961 . L528VAIG68SF = »

BIEIR FEAERT5°C o 4E60°C~T75 Cu R P, 54~ F AL PRl R AE X il v #K T35 & 22 B Pul F7E

AR BT R R X B

[0134] il Tl Hp 387 6 22 il S (1% 3L P Y Tl D55~ 65 °C £ 2 2 B i R B, Forb i

(1) I BER P R60°C , BT LA 25 63X — T L S A A, TRAZAR B AR 3545 T HAE IR FE60°C

~T75°CYER N B A 5 B B o (H 2 AR R BMA85T . T487S\ V4961528V AIG688F ] %

IR AL T 2 BEPulFRE 1 5°C (80°C—75°C) ,iX AJ E B K 51X 5/ S AR (K B 1) #hFa

PEA BT -

[0135] Ry 7t — B4R 5T S AR AR Y F0 AR S 1 ] AR Ak, W 52 T 5 AN SR AR AR AE 75 °C AI80
CHAF T2,

[0136] 3Gk 5 % S AR A A2 12 (1) 52 e

[0137]  Jll5E T RASHABEMAS5T . T487S V4961 . L528VHIGE688EZE 75 °C MI80 °C 4k A5 B A7)

N [) Ji (1) B A B o0 ke o T B ) SR X 480, A JHL o O 8 e 1) () AR b it 25, an 4 R 5.

FTH RN AR PRBEAE AN SE IR, 45 1p TR

[0138] M E4FIE 5 AT LLBE B F HY, FE75°C 2 E R, 5AN R AR R g 1) FA ke 8 30 A i 16

B, AT TS R M R B 55 9 T A : L5 28V >GE88F > V496 T >TA87SOMASST ; 7E80°C 2544 K » 5
AN GEAGAR g ) PR T8 M e T 22 BEPULE, B A TR P 5 P R SR B 9 0 5T A : V496 T

>G688F>T487S>L528VOMA85T o /NIl BE 25 4F T, 51> TR 1k il R A 7 14 o 55 1) i /5 72 A [

iR

[0139]  RTASIEGFE T M6 == B Pul F AN S AR AR ) 21 T 3

11
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HEAH S 75°C, t1, (h) 80°C, t;, (min)
[0140] WT 0.61 <1.00
V481C 8.42 2.24
M485] 3.02 1.83
T487S 3.67 3.04
V4961 5.55 6.05
[o141] L528V 6.55 2.38
G688F 5.81 4.56

[0142] 93 .WI/R & 2 EEPulF

[0143]  75°CAF T MASS I - IR i dpe 2D, (H AR L % & = fgPul P v 1 4 4% .80°C

ST L BT B ISR , FOrhVA9B L - BT , TIMAS LIy - 5 S o

[0144]  SARRERIIBES) 154

[0145]  RAZ{AMEEM4851.T487S.V4961.L528V.G6SSE FlI % & = By Pul F I B 1) 11 S 8% T

8,

[0146]  FK8EFZEN J1FSHt &
Ky

Vinax Ko/ K
Variants Keat (5") specific activity (U/mg)
(mg/mL)  (umol/mg/min) (mL/mg/s)
WT 3.91+0.11 33.11£1.28 52.05£2.01 13.31+0.51 25.91+0.73
M4851  1.63£0.10 24.00£1.23 37.73£1.94  23.09+1.19 20.524+0.16
01471 T487S  3.06+0.32 15.68+1.17 24.65+1.84  8.05+0.60 10.88+0.38
V4961 1.42£0.10  21.67+0.54 34.07+£0.85  23.93%0.60 19.63+0.71
L528V  1.10£0.10  12.9040.66 20.2741.04  18.48+0.94 12.22+0.45
G688F  1.71£0.15 24.18£1.02 38.06£1.61  22.30+0.94 22.20+0.50

[0148] ¥ WTHK/RN & 4HFPulF

[0149] MRS AT LA Y, ML T3 & 2 BgPul Fifi & , 5 AR AR AOK (E 356 BB AR, i3t
A AR 5 & 22 Z BB 45 A e JI3G5R 1 s AR RBEMA81T.V4961 . L528VAIGE88F 1) fE 1t
WK, /K I PTG, ] 1K 8 SR AR A B I 2= 2R A R SR T RE A K
1) S it 77 28 CL A T b B L FEAAUAN R T 156 B 5 AN s it 75 =X b Bl B103E A 8 5E 4 T LA
3T T FE A AR B RS, X T R ARSI N LT, AR 5 USRI S A B ek R
PEAEANTS B AR LR e 25 (7] i Rl BT RR 72 1) — Mo A T, Ak B AN BR TR e 14 41 1 Al 5L
SR E

12
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BRAES

SEQUENCE LISTING
<110> AR A B A ™ foin Lk FC
<120> i A HR T 20 5 2 i ) R AR AR B L 4 U5 T N
<130> 1
<l60> 1
<170> Patentln version 3.5
<210> 1
<211> 820
<212> PRT
<213> ATLFF

[o150] ~ <400> 1
Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
1 5 10 15
Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp

20 25 30
Gly Ala Ala Tyr Gln Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala
33 40 45
Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
50 55 60

Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser
65 70 75 80
Ile Lys Asp Gly Lys Ala Glu Val Trp Leu Leu GIn Gly Ile Glu GIn

85 90 95

13



CN 111808836 B -IH' HH :F; 12/50 171

[0151]

Ile Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala Gln
100 105 110
Ala Arg Ala Gln Asp Val lle Glu Ala Tyr Leu Thr Gly Gln Val Asp
115 120 125
Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
130 135 140
Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn
145 150 155 160
His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn
165 170 175
Lys Asp Val GIn Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val lle
180 185 190
Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
195 200 205
Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser
210 215 220
Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
225 230 235 240
Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala
245 250 255
Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg Ile Arg Tyr Phe
260 265 270
Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
275 280 285

Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn

14
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[0152]

290 295 300
Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
305 310 315 320
Asp Ala lle Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp

325 330 335
Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys
340 345 350
Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
355 360 365

Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr

370 375 380
Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
385 390 395 400
Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn

405 410 415
Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys Gln Met Val Lys
420 425 430
Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
435 440 445

His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro

450 455 460
Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
465 470 475 480
Gly Val Gly Asn Val Ile Ala Thr Glu Arg Pro Met Leu Arg Lys Tyr

485 490 495

15
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[0153]

Val Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
500 505 510
Phe Arg Phe Asp Gln Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
515 520 525
Leu Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
530 535 540
Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
545 550 555 560
Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala
565 570 575
Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly
580 585 590
Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser Ile
595 600 605
Glu Tyr Asp Asp Val lle Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
610 615 620
Ile Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
625 630 635 640
Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met
645 650 655
Leu Lys Asn Ala Gln Lys Leu Ala Gly Ala lle Leu Leu Thr Ser Gln
660 665 670
Gly Ile Pro Phe Leu His Ala Gly GIn Asp Phe Ala Arg Thr Lys Lys
675 680 685

Gly Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp

16
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[0154]

690 695 700
Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
705 710 715 720
Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg Gln Arg Thr Ala
725 730 735
Asp Asp lle Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met
740 745 750
Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
755 760 765
Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu
770 775 780
Gly Thr Trp Asn Val Val Val Asp Gln Gln Asn Ala Gly Thr Lys Val
785 790 795 800
Leu Tyr GIn Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met
805 810 815
Val Met Tyr Lys
820
<210> 2
<211> 820
<212> PRT
<213> AT
<400> 2
Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
1 5 10 15

Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp

17
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[0155]

20 25 30
Gly Ala Ala Tyr Gln Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala
35 40 45
Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
50 55 60
Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser
65 70 75 80
Ile Lys Asp Gly Lys Ala Glu Val Trp Leu Leu GIn Gly Ile Glu GIn
85 90 95
Ile Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala GIn
100 105 110
Ala Arg Ala Gln Asp Val Ile Glu Ala Tyr Leu Thr Gly GlIn Val Asp
115 120 125
Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
130 135 140
Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn
145 150 155 160
His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn
165 170 175
Lys Asp Val GIn Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val lle
180 185 190
Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
195 200 205
Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser

210 &l 220

18
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[0156]

Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
225 230 235 240
Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala

245 250 255
Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg Ile Arg Tyr Phe

260 265 270
Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
275 280 285
Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
290 295 300

Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
305 310 315 320
Asp Ala Ile Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp

325 330 335
Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys

340 345 350
Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
355 360 365
Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
370 375 380

Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
385 390 395 400
Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn

405 410 415

Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys GIn Met Val Lys

19
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[0157]

420 425 430
Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
435 440 445
His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
450 455 460
Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
465 470 475 480
Gly Val Gly Asn Val Met Ala Ser Glu Arg Pro Met Leu Arg Lys Tyr
485 490 495
Val Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
500 505 510
Phe Arg Phe Asp GIn Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
515 520 525
Leu Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
530 535 540
Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
545 550 553 560
Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala
565 570 573
Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly
580 585 590
Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser Ile
595 600 605
Glu Tyr Asp Asp Val Ile Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr

610 615 620

20
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[0158]

Ile Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
625 630 635 640
Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met

645 650 655
Leu Lys Asn Ala GIn Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gln

660 665 670
Gly Ile Pro Phe Leu His Ala Gly Gln Asp Phe Ala Arg Thr Lys Lys
675 680 685
Gly Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
690 695 700

Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
705 710 715 720
Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg GIn Arg Thr Ala

T2 730 735
Asp Asp lle Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met

740 745 750
Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
755 760 765
Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu
770 775 780

Gly Thr Trp Asn Val Val Val Asp Gln GIn Asn Ala Gly Thr Lys Val
785 790 35 800
Leu Tyr GIn Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met

805 810 815

Val Met Tyr Lys

21
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[0159]

820
<210> 3
211> 820
<212> PRT
<213> ATLF?
<400> 3
Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
1 5 10 15
Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp
20 25 30
Gly Ala Ala Tyr GIn Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala
35 40 45
Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
50 35 60
Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser
65 70 75
Ile Lys Asp Gly Lys Ala Glu Val Trp Leu Leu Gln Gly Ile Glu Gln
85 90 95
Ile Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala GIn
100 105 110
Ala Arg Ala GIn Asp Val Ile Glu Ala Tyr Leu Thr Gly Gln Val Asp
115 120 125
Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
130 135 140

Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn

22
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[0160]

145 150 135 160
His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn

165 170 175
Lys Asp Val GIn Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val Ile

180 185 190
Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
195 200 205
Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser
210 215 220

Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
225 230 235 240
Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala

245 250 255
Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg lle Arg Tyr Phe

260 265 270
Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
275 280 285
Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
290 295 300

Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
305 310 315 320
Asp Ala lle Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp

325 330 335
Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys

340 345 350

23
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[0161]

Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
355 360 365
Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
370 375 380
Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
385 390 395 400
Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn
405 410 415
Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys GIn Met Val Lys
420 425 430
Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
435 440 445
His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
450 455 460
Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
465 470 475 480
Gly Val Gly Asn Val Met Ala Thr Glu Arg Pro Met Leu Arg Lys Tyr
485 490 495
Ile Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
500 505 510
Phe Arg Phe Asp GIn Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
313 520 525
Leu Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
530 535 540

Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
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[0162]

545 550 S55 560
Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala

565 570 575
Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly

580 585 590
Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser Ile
595 600 605
Glu Tyr Asp Asp Val Ile Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
610 615 620

Ile Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
625 630 635 640
Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met

645 650 655
Leu Lys Asn Ala GIn Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gln

660 665 670
Gly Ile Pro Phe Leu His Ala Gly GIn Asp Phe Ala Arg Thr Lys Lys
675 680 685
Gly Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
690 695 700

Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
705 710 715 720
Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg GIn Arg Thr Ala

725 730 735
Asp Asp lle Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met

740 745 750
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Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
755 760 765
Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu
770 775 780
Gly Thr Trp Asn Val Val Val Asp GIn Gln Asn Ala Gly Thr Lys Val
785 790 795 800
Leu Tyr Gln Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met
805 810 815

Val Met Tyr Lys

820
<210> 4
<211> 820

[0163]  <212> PRT

<213> ALY
<400> 4
Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
1 5 10 15
Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp

20 25 30
Gly Ala Ala Tyr GIn Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala

35 40 45
Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
50 55 60

Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser

65 70 i 80
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[0164]

Ile Lys Asp Gly Lys Ala Glu Val Trp Leu Leu Gln Gly Ile Glu Gln
85 90 95
Ile Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala GIn
100 105 110
Ala Arg Ala GIn Asp Val Ile Glu Ala Tyr Leu Thr Gly Gln Val Asp
115 120 125
Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
130 135 140
Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn
145 150 155 160
His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn
165 170 175
Lys Asp Val GIn Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val Ile
180 185 190
Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
195 200 205
Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser
210 215 220
Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
225 230 235 240
Thr Lys Val Val Pro Met Lys Tyr lle Gly Asn Gly Ala Trp Glu Ala
245 250 235
Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg Ile Arg Tyr Phe
260 265 270

Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
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[0165]

24 280 285
Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
290 295 300
Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
305 310 315 320
Asp Ala Ile Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp
325 330 335
Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys
340 345 350
Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
355 360 365
Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
370 375 380
Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
385 390 395 400
Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn
405 410 415
Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys GIn Met Val Lys
420 425 430
Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
435 440 445
His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
450 455 460
Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser

465 470 475 480
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[0166]

Gly Val Gly Asn Val Met Ala Thr Glu Arg Pro Met Leu Arg Lys Tyr
485 490 495
Val Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
500 505 510
Phe Arg Phe Asp GIn Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
515 520 525
Val Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
530 535 540
Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
545 550 555 560
Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala
565 570 575
Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly
580 585 590
Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser lle
595 600 605
Glu Tyr Asp Asp Val lle Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
610 615 620
Ile Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
625 630 635 640
Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met
645 650 655
Leu Lys Asn Ala GIn Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gln
660 665 670

Gly Ile Pro Phe Leu His Ala Gly Gln Asp Phe Ala Arg Thr Lys Lys
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[0167]

675 680 685
Gly Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
690 695 700
Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
705 710 715
Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg Gln Arg Thr Ala
725 730 735
Asp Asp Ile Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met
740 745 750
Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
755 760 765
Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu
770 775 780
Gly Thr Trp Asn Val Val Val Asp GIn GIn Asn Ala Gly Thr Lys Val
785 790 795
Leu Tyr GIn Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met
805 810 815
Val Met Tyr Lys
820
<210> 5
<211> 820
<212> PRT
<213> AT

<400> 5

30
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Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
I 5 10 15
Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp

20 25 30
Gly Ala Ala Tyr GIn Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala

35 40 45
Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
50 55 60
Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser
65 70 75 80
Ile Lys Asp Gly Lys Ala Glu Val Trp Leu Leu GIn Gly Ile Glu GIn
85 90 95
[0168]  lle Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala GIn

100 105 110

Ala Arg Ala GIn Asp Val Ile Glu Ala Tyr Leu Thr Gly GIn Val Asp
115 120 125
Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
130 135 140
Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn
145 150 155 160
His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn
165 170 175

Lys Asp Val GIn Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val Ile

180 185 190

Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
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[0169]

195 200 205
Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser
210 215 220
Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
225 230 235 240
Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala
245 250 255
Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg Ile Arg Tyr Phe
260 265 270
Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
275 280 285
Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
290 295 300
Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
305 310 315 320
Asp Ala Ile Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp
325 330 335
Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys
340 345 350
Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
355 360 365
Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
370 375 380
Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly

385 390 395 400
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[0170]

Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn
405 410 415
Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys GIn Met Val Lys
420 425 430
Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
435 440 445
His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
450 455 460
Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
465 470 475 480
Gly Val Gly Asn Val Met Ala Thr Glu Arg Pro Met Leu Arg Lys Tyr
485 490 495
Val Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
500 505 510
Phe Arg Phe Asp GIn Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
515 520 525
Leu Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
530 535 540
Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
545 550 555 560
Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala
565 570 575
Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly
580 585 590

Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser Ile
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[0171]

595 600 605
Glu Tyr Asp Asp Val Ile Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
610 615 620
Ile Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
625 630 635 640
Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met
645 650 655
Leu Lys Asn Ala GIn Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gin
660 665 670
Gly Ile Pro Phe Leu His Ala Gly GIn Asp Phe Ala Arg Thr Lys Lys
675 680 685
Phe Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
690 695 700
Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
705 710 715 720
Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg GIn Arg Thr Ala
725 730 735
Asp Asp lle Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met
740 745 750
Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
755 760 765
Val Ile Tyr Asn Gly Asp Thr Lys Asp GIn Asp Phe Thr Leu Pro Glu
770 775 780
Gly Thr Trp Asn Val Val Val Asp GIn GIn Asn Ala Gly Thr Lys Val

785 790 795 800
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33/50
Leu Tyr GIn Val Ser Gly Lys Ile Thr Val Lys Ser lle Ser Ala Met
805 810 815
Val Met Tyr Lys
820
<210> 6
<211> 2460
<212> DNA
<213> ANLWFF?
<400> 6
atggcgaccg aactggtgat tcattatcat cgetgggatg geaattatga tggetggaat 60
ctgtggattt ggtgggtgga accgattage aaagatggeg cggegtatea gtttaccgag 120
aaggatgatt ttggegtegt ggegegegtg aaatttgatg aaaccetgac caaagtggge 180
[0172]  attattgtgc gectgaacga atggaaagaa aaggatgtgg cgatggateg ctitattage 240
atcaaagacg gcaaagegga agtttggetg ctgcagggca ttgaacagat ttataccace 300
aaaccggata ccagtcegeg tgtgetgtit gcacaagege gtgcgeaaga tgtgattgaa 360
gcgtatetga ccggecaagt ggataccace aaagtgageg cgaaagtgac cgtggatgge 420
gtggaacgca aagtggcgaa agtggaaaaa gcgaatccga ccgatattag caaaaccaac 480
catgtgaaaa ttaccctgge ggaaccgatt aaactggatg aggtgaacaa agatgtgcag 540
gtggaaattg aaggctataa accggegege gtgattatga tggaaatect ggacaagatt 600
tactatgatg geccgetggg ctitgaatat ageccgacca aaaccaccat tegegtgtgg 660
agcccggtta gcaaaaccgt ggatctgetg ctgtataaga attgggatga taaggaaccg 720
accaaagtgg tgccgatgaa gtatattgge aatggegegt gggaageagt tetggatgge 780
gattgggaag getggtttta tcgeattcge tactttaget atggegaata tcgegaagge 840
gtegattatt ttagcaaage ggtgaccaaa aatagegega aaagegcegat tattgacctg 900
aaaaagacca atccgagcega ttgggataaa gatgtgegee cgaccatgaa agegetggaa 960
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[0173]

gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tageaatgtg 1020
aaaaacaagg cgacctatct gggectgacc gaaaaaggta ccegeggtee gaatggtgtt 1080
accaccggcc tggatcatet ggttgaactg ggegtgacce atgtgcatat tetgecgatg 1140
ttcgattttt ataccggega tgaaagegaa cgegatittg agaagagceta caattgggge 1200
tatgacccgt atctgtttac cgttccggaa ggecgetata geaccaatce gattgatceg 1260
catgtgcgca ttaatgaagt gaagcagatg gtgaaagege tgcatgaaaa tggcattcge 1320

gtgattctgg atatggtgtt tccgeatace tttggeattg gegtgetgag cecgtttgat 1380
accgeggtge cgtattattt ttaccgeatc gataaaaccg gegegtatet gaatgaaage 1440
ggegtgggca atgttatcge gaccgaacgt cegatgetge geaaatatgt gattgatace 1500
ctgaaatggt gegtgetgga atatcatgtg gatggctttc getttgatca gatgggectg 1560
atggataaaa aaaccatgct ggacctggaa aaagaactge atgegattga tccgaccatt 1620

ctgctgtatg gegaaccttg gggtggtigg ggcgegecaa ttcgttitgg caaaagegat 1680

gtgggcggcea cecatattge ggegttcaat gatgaatttc gegatgegat gegeggeage 1740

glttttaatg cgaccgtgaa aggcetttctg atgggegege tggcaaaaga aaccgegatt 1800
aaacgeggtg tggtggecag cattgaatat gatgatgtga ttcgeagett tgecgaaagat 1860
ccggaagaga ctattaatta tgtggegtge catgataatc ataccetgtg ggacaaaaat 1920
tatctggegg cgecaggegga taccaatatt aaatggaccg aggagatgcet gaaaaatgeg 1980

cagaaactgg cgggtgcgat tttgttaace agccagggea ticcgttttt geatgeggge 2040

caggattttg cgcgeaccaa aaaaggcgat gagaacaget ataatagecc gattagcatt 2100
aatggcctgg attatgegeg caaageggaa tttatcgacg tgttcaacta ttataagggc 2160

ctgatcgaaa ttcgcaaage geatceggeg tttcgtcaac gtaccgegga tgatattaag 2220
aagaagatca ccticctgee gaccacccegt aaaatggigg cgticaccat taaagatgag 2280
aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggatttt 2340

accctgeegg aaggeacctg gaatgtggtg gtggatcage aaaatgeggg caccaaaglg 2400

ctgtatcagg tgageggceaa aattaccgtg aaaagcatta gecgegatggt gatgtataaa 2460
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<210> 7
<211> 2460
<212> DNA
<213> ATy
<400> 7
atggcgaccg aactggtgat tcattatcat cgetgggatg geaattatga tggetggaat 60
ctgtggattt ggtgggtgga accgattage aaagatggeg cggegtatea gtttaccgag 120
aaggatgatt ttggcgtggt ggcgegeglg aaatttgatg aaaccetgac caaagtgggce 180
attattgtge gectgaacga atggaaagaa aaggatgtgg cgatggateg ctitattage 240
atcaaagacg gcaaagcgga agtttggetg ctgcagggcea ttgaacagat ttataccace 300
aaaccggata ccagtccgeg tgtgetgttt gcacaagege gtgegeaaga tgtgattgaa 360
gcgtatctga ccggecaagt ggataccace aaagtgageg cgaaagtgac cgtggatggc 420

[0174] glggaacgca aaglggcgaa aglggaaaaa gegaatccga ccgatattag caaaaccaac 480
catgtgaaaa ttaccctggce ggaaccgatt aaactggatg aggtgaacaa agatgtgeag 540
gtggaaattg aaggcetataa accggegege gtgattatga tggaaatect ggacaagatt 600
tactatgatg gcecgetggg ctttgaatat agececgacca aaaccaccat tegegtgtgg 660
agcccggtta gcaaaaccgt ggatctgetg ctgtataaga attgggatga taaggaaccg 720
accaaagtgg tgccgatgaa gtatattgge aatggegegt gggaageagt tetggatgge 780
gattgggaag getggtttta tegeattcge tactttaget atggegaata tegegaagge 840
gtggattatt ttagcaaage ggtgaccaaa aatagcgega aaagegegat tattgacctg 900
aaaaagacca atccgagcga ttgggataaa gatgtgegece cgaccatgaa agegetggaa 960
gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tagcaatgtg 1020
aaaaacaagg cgacctatct gggectgace gaaaaaggta ccegeggtee gaatggtgtt 1080
accaccggcc tggatcatet ggttgaactg ggegtgacce atgtgcatat tetgecgatg 1140
ticgattttt ataccggcga tgaaagcgaa cgegattitg agaagagceta caattggggc 1200
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tatgacccgt atctgtttac cgttccggaa ggeegetata geaccaatce gattgatceg 1260
catgtgcgca ttaatgaagt gaagcagatg gtgaaagege tgcatgaaaa tggeattcge 1320
gtgattctgg atatggtgtt tccgeatace titggeattg gegtgetgag ceegtttgat 1380
accgeggtgce cgtattattt ttaccgeate gataaaaccg gegegtatet gaatgaaage 1440
ggcgtgggca atgttatgge gagegaacgt ccgatgetge geaaatatgt gattgatace 1500
ctgaaatggt gggtgctgga atatcatgtg gatggctite getttgatca gatgggectg 1560
atggataaaa aaaccatgct ggacctggaa aaagaactgce atgegattga tccgaccatt 1620
ctgctgtatg gegaaccttg gggtggtigg gecgegecaa tiegtittgg caaaagegat 1680
glgggcggca cccatattge ggegticaat gatgaattic gegatgegat gegeggeage 1740
gtttttaatg cgaccgtgaa aggctttctg atgggegege tggcaaaaga aaccgegatt 1800
aaacgegglg tggtgggcag cattgaatat gatgatgtga ttcgeagcett tgcgaaagat 1860
ccggaagaga ctattaatta tgtggegtgce catgataatce ataccetglg ggacaaaaat 1920
[0175]  tatctggcgg cgeaggegga taccaatatt aaatggaceg aggagatget gaaaaatgeg 1980
cagaaactgg cgggtgcgat titgttaacc ageccagggcea ticegttitt gcatgeggge 2040
caggattitg cgegeaccaa aaaaggegat gagaacaget ataatagecc gattageatt 2100
aatggcctgg attatgcgeg caaageggaa tttatcgacg tgttcaacta ttataaggge 2160
ctgatcgaaa ttcgcaaagce geatceggeg titcgtcaac gtaccgegga tgatattaag 2220
aagaagatca ccttcctgee gaccaccegt aaaatggtgg cgticaccat taaagatgag 2280
aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggatttt 2340
accctgecgg aaggeacctg gaatgtggtg gtggatcage aaaatgeggg caccaaagtg 2400
ctgtatcagg tgagcggcaa aattaccgtg aaaagcatta gegegatggt gatgtataaa 2460

<210> 8
<211> 2460
<212> DNA

<213> AT
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[0176]

<400> 8

atggcgaccg aactggtgat tcattatcat cgetgggatg geaattatga tggetggaat 60
ctgtggattt ggtgggtega accgattage aaagatggeg cggegtatca gtttaccgag 120
aaggatgatt ttggegtggt ggcgegegtg aaatttgatg aaaccetgac caaagtggge 180
attattgtge gectgaacga atggaaagaa aaggatgtge cgatggateg ctttattage 240
atcaaagacg gcaaagcgga agtitggetg ctgcagggcea ttgaacagat ttataccacc 300
aaaccggata ccagtccgeg tgtgetgtit gcacaagege gtgcgeaaga tgtgattgaa 360
gecgtatctga ccggecaagt ggataccace aaagtgageg cgaaagtgac cgtggatgge 420
gtggaacgca aagtggegaa agtggaaaaa gecgaatccga cegatattag caaaaccaac 480
catgtgaaaa ttaccctgge ggaaccgalt aaactggalg agglgaacaa agatgtgcag 540
gtggaaattg aaggctataa accggegege gtgattatga tggaaateet ggacaagatt 600
tactatgatg gccegetggg ctitgaatat ageecgacca aaaccaccat tegegtgtgg 660
agcccggtta gecaaaaccgt ggatetgetg ctgtataaga attgggatga taaggaaceg 720
accaaaglgg tgccgatgaa gtatattgge aatggegegt gggaageagt tetggatgge 780
gattgggaag getggtttta tegeattcge tactttaget atggegaata tcgegaaggce 840
gtggattatt ttagcaaage ggtgaccaaa aatagegega aaagegegat tattgacctg 900
aaaaagacca atccgagega ttgggataaa gatgtgcgece cgaccatgaa agegetggaa 960
gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tagcaatgtg 1020
aaaaacaagg cgacctatct gggectgace gaaaaaggta ccegeggtee gaatggtgtt 1080
accaccggcece tggatcatct ggttgaactg ggegtgacee atgtgeatat tetgecgatg 1140
ttcgattttt ataccggcga tgaaagcegaa cgegattttg agaagagcta caattggggce 1200
tatgacccgt atctgttitac cgticeggaa ggeecgetata geaccaatee gattgatceg 1260
catgtgcgca ttaatgaagt gaagcagatg gtgaaagegc tgeatgaaaa tggcattcge 1320

gteattctgg atatggtgtt tecgeatacc tttggeattg gegtgetgag cecgtttgat 1380

accgeggtgc cgtattattt ttaccgcatc gataaaaccg gegegtatet gaatgaaage 1440
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ggegtgggcea atgttatgge gaccgaacgt ccgatgetge geaaatatat cattgatace 1500
ctgaaatggt gggtgctgga atatcatgtg gatggcetttc getttgatca gatgggectg 1560
atggataaaa aaaccatgct ggacctggaa aaagaactgc atgcgattga tccgaccatt 1620
ctgctgtatg gegaaccttg gggtggttgg ggcgegecaa ttegtittgg caaaagegat 1680
gtggecggcea ceccatattge ggegttcaat gatgaattic gegatgegat gegeggeage 1740
gtttttaatg cgaccgtgaa aggettictg atgggegege tggcaaaaga aaccgegatt 1800
aaacgcggtg tggtgggcag cattgaatat gatgatgtga ttcgeagctt tgcgaaagat 1860
ccggaagaga ctattaatta tgtggegtgce catgataatc ataccetgtg ggacaaaaat 1920
tatctggegg cgeaggegga taccaatatt aaatggaccg aggagatget gaaaaatgeg 1980
cagaaactgg cgggtgcgat titgttaacc agccagggca ticegttitt geatgeggge 2040
caggattttg cgcgeaccaa aaaaggcgat gagaacagct ataatagecc gattageatt 2100
aatggccetgg attatgegeg caaageggaa tttatcgacg tgticaacta ttataaggge 2160
[0177]  ctgatcgaaa ticgcaaagc geatcecggeg titcgtcaac gtaccgegga tgatattaag 2220
aagaagatca ccttcetgee gaccaccegt aaaatggtgg cgticaccat taaagatgag 2280
aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggatttt 2340
accctgeegg aaggeacctg gaatgtggtg gtggatcage aaaatgeggg caccaaaglg 2400
ctgtatcagg tgagcggcaa aattaccgtg aaaagcatta gcgegatggt gatgtataaa 2460
<210> 9
<211> 2460
<212> DNA
<213> AL
<400> 9
atggcgaccg aactggtgat tcattatcat cgetgggatg geaattatga tggetggaat 60
ctgtggattt ggtggetega accgattage aaagatggeg cggegtatea gittaccgag 120
aaggatgatt ttggegtggt ggecgegegtg aaatttgatg aaaccctgac caaagtggge 180
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attattgtge gectgaacga atggaaagaa aaggatgtgg cgatggateg ctitattage 240
atcaaagacg gcaaagegga agittggetg ctgcagggca ttgaacagat ttataccace 300
aaaccggata ccagtccgeg tgtgetgttt gcacaagege gtgegeaaga tgtgattgaa 360
gcgtatetga ccggecaagt ggataccace aaagtgageg cgaaagtgac cgtggatggc 420
glggaacgcea aaglggegaa aglggaaaaa gegaalcega ccgalatlag caaaaccaac 480
catgtgaaaa ttaccctggce ggaaccgatt aaactggatg aggtgaacaa agatgtgeag 540
gtggaaattg aaggcetataa accggegege gtgattatga tggaaatect ggacaagatt 600
tactatgatg gccegetggg ctttgaatat agecegacca aaaccaccat tegegtgtgg 660
agcccggtta gecaaaaccgt ggatctgetg ctgtataaga attgggatga taaggaaccg 720
accaaagtgg tgccgatgaa gtatattgge aatggegegt gggaageagt tetggatgge 780
gattgggaag getggtttta tcgeattege tactttaget atggegaata tcgegaagge 840
gtggattatt ttagcaaage ggtgaccaaa aatagcgega aaagegegat tattgacetg 900
aaaaagacca atccgagega ttgggataaa gatgtgegee cgaccatgaa agegetggaa 960
gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tagcaatgtg 1020
aaaaacaagg cgacctatct gggecetgace gaaaaaggta cccgeggtee gaatggtgtt 1080
accaccggcc tggatcatct ggttgaactg ggegtgacce atgtgceatat tetgecgatg 1140
ticgattttt ataccggcga tgaaagegaa cgegattttg agaagageta caattgggge 1200
tatgaccegt atctgtttac cgticcggaa ggecgetata geaccaatce gattgateeg 1260
catgtgcgca ttaatgaagt gaagcagatg gtgaaagege tgcatgaaaa tggceattcge 1320

gtgattctgg atatggtgtt tccgeatace tttggeattg gegtgetgag cecgtttgat 1380
accgeggtge cgtattattt ttaccgeatc gataaaaccg gegegtatet gaatgaaage 1440
ggcgtgggca atgttatgge gaccgaacgt cegatgetge geaaatatgt gattgatace 1500
ctgaaatggt gggtgctgga atatcatgtg gatggcttte getttgatca gatgggectg 1560

atggataaaa aaaccatgct ggacgtggaa aaagaactgc atgcgattga tccgaccatt 1620

ctgctgtatg gegaaccttg gggtggtige gecgegecaa ticgtittgg caaaagegat 1680
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gtgggcggca cecatattge ggegttcaat gatgaattic gegatgegat gegeggeage
gtitttaatg cgaccgtgaa aggctitctg atgggegege tggcaaaaga aaccgegatt
aaacgcgglg tggtggecag cattgaatat gatgatgtga ttcgecagcett tgcgaaagat
ccggaagaga ctattaatta tgtggegtge catgataate ataccetgtg ggacaaaaat
latclggegg cgecaggegga taccaalatl aaatggaccg aggagatgel gaaaaatgeg
cagaaactgg cgggtgcgat titgttaacc ageccagggcea ttcegtitit gcatgeggge
caggattttg cgegeaccaa aaaaggegat gagaacagcet ataatageec gattageatt
aatggcctgg attatgcgeg caaageggaa tttatcgacg tgttcaacta ttataagggce
ctgatcgaaa ttcgcaaage geatceggeg tticgtcaac gtaccgegga tgatattaag
aagaagatca ccticetgee gaccaccegt aaaatggtgg cgttcaccat taaagatgag
aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggattit
accctgeegg aaggceacctg gaatgtggte gtggatcage aaaatgeggg caccaaagtg
ctgtatcagg tgagcggcaa aattaccglg aaaagcatta gcgegatggt gatgtataaa
<210> 10

<211> 2460
<212> DNA
<213> ANTLJRE

<400> 10

atggcgaccg aactggtgat tcattatcat cgetgggatg geaattatga tggetggaat

ctgtggattt ggtggotgga accgattage aaagatggeg cggegtatea gtttaccgag

aaggatgatt ttggegtggt ggcgegegtg aaatttgatg aaaccctgac caaagtggge

attattgtge geectgaacga atggaaagaa aaggatglgg cgatggateg ctitattage
atcaaagacg gcaaagcgga agtttggctg ctgecagggca ttgaacagat ttataccace
aaaccggata ccagtcegeg tgtgetgttt gcacaagege gtgegeaaga tgtgatigaa

gecgtatctga ccggecaagt ggataccacce aaagtgageg cgaaagtgac cgtggatgge
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gtggaacgca aagtggcgaa agtggaaaaa gcgaatccga ccgatattag caaaaccaac 480
catgtgaaaa ttaccclggce ggaaccgatl aaactggatg agglgaacaa agatgigecag 540
gtggaaattg aaggctataa accggegege gtgattatga tggaaatect ggacaagatt 600
tactatgatg geecgetggg ctttgaatat ageeccgaccea aaaccaccat tegegtgtgg 660
agceccgglla gecaaaacegt ggatetgelg cigtataaga attgggatga taaggaaccg 720
accaaagtgg tgccgatgaa gtatattgge aatggegegt gggaageagt tetggatgge 780
gattgggaag getggtttta tegeattege tactttaget atggegaata tegegaagge 840
gtggattatt ttagcaaage ggtgaccaaa aatagcgega aaagegegat tattgacctg 900
aaaaagacca atccgagcega ttgggataaa gatgtgegece cgaccatgaa agegcetggaa 960
gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tageaatgtg 1020
aaaaacaagg cgacctatct gggectgacc gaaaaaggta cccgeggtee gaatggtgtt 1080
accaccggcc tggatcatet ggttgaactg ggegtgacce atgtgcatat tetgecgatg 1140
ttegattttt ataccggega tgaaagegaa cgegalttitg agaagageta caatiggggc 1200
tatgacccgt atctgtttac cgttccggaa ggecgetata geaccaatce gattgateeg 1260
catgtgcgca ttaatgaagt gaagcagatg gtgaaagecge tgcatgaaaa tggeattcge 1320

glgatictgg atatggtgtt tccgeatacce titggeattg gegtgetgag cecgtitgat 1380
accgeggtgc cgtattattt ttaccgeatc gataaaaccg gegegtatet gaatgaaage 1440
ggcgtgggca atgttatgge gaccgaacgt ccgatgetge geaaatatgt gattgatace 1500
ctgaaatggt gggtgctgga atatcatgtg gatggcttic getttgatca gatgggectg 1560
atggataaaa aaaccatgct ggacctggaa aaagaactge atgcgattga tccgaccatt 1620
ctgctgtatg gegaaccttg gggtggitgg ggegegecaa ttegttitgg caaaagegat 1680
gtgggcggca cccatattge ggegticaat gatgaattic gegatgegat gegeggeage 1740
gtttttaatg cgaccgtgaa aggcetttctg atgggegege tggcaaaaga aaccgegatt 1800
aaacgcggtg tggtgggcag cattgaatat gatgatgtga ttcgcagett tgcgaaagat 1860

ccggaagaga ctattaatta tgtggegtge catgataatc ataccetgtg ggacaaaaat 1920
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tatctggegg cgecaggegga taccaatatt aaatggaccg aggagatget gaaaaatgeg

cagaaaclgg cgggtgcgat titgttaacc agecagggcea ticcgtitit gecatgeggge
caggattitg cgcgecaccaa aaaattcgat gagaacagct ataatagccc gattagcatt
aatggcctgg attatgcgeg caaageggaa titatcgacg tgttcaacta ttataaggge
clgalcgaaa tlcgcaaage gealceggeg titeglcaac glaccgegga tgalatlaag
aagaagatca ccttcetgee gaccaccegt aaaatggtgg cgttcaccat taaagatgag

aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggatttt

accctgeegg aaggceacctg gaatglggle gtggatcage aaaatgeggg caccaaaglg

ctgtatcagg tgagcggcaa aattaccgtg aaaagcatta gcgegatggt gatgtataaa
<210> 11

211> 2460
<212> DNA
213> ANLR

<400> 11

atggcaacag aactggtcat ccattatcat cgetgggatg gtaattacga tggttggaac
ctatggattt ggtgggtaga gcctatctict aaagacggeg cggcatatca atttactgaa
aaagatgatt tcggtgtcgt agcaagagtt aaattcgacg aaactttgac aaaagttgga
atcattgtta gacttaatga atggaaggaa aaagatgttg cgatggatag atttatatcg
alaaaagalg gaaaagcgga gglgtggtie tigcaaggta tcgaacagat atacacaaca
aagccagata caagcccaag agtacttitc gctcaagceta gagcacagga tgttatcgaa
gettacttaa caggacaagt tgatactaca aaagttageg caaaagttac agtcgacggt
gitgaaagaa aagttgcaaa ggligaaaaa gcaaatccaa cggatatatc aaaaacaaac
cacgtaaaaa tcactcttge tgaaccaata aagcttgacg aagtcaacaa agatgtccaa

gitgaaatcg aaggctacaa accagcaaga gtaatcatga tggaaatctt agacaaaata

tactacgatg gtccacttgg tittgagtat tctccaacta aaactacaat cagagtatgg
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tcteetgtet caaagacagt agatttacta ctitacaaaa attgggatga caaagaacct
acaaaagicg tacctatgaa atacatcgga aatggegegt gggaageegt tetegatggt
gattgggaag gttggttcta tagaataaga tatttcagtt acggagagta tagggaagga
gtagattact tctccaaage agtcacgaaa aactctgeaa agagegceaat catagatetg
aaaaagacaa acccatctga ctgggataaa gatgtaagac caaccatgaa agctcttgaa
gacgctataa tctacgaaat tcatattgeca gatatgacag gactigacaa ciccaatgtc
aaaaataaag ctacatacct tggccttacc gaaaagggta caagaggacc aaatggegtt
acaactggtt tagaccacct tgltgaatta ggegttacge atgtgcatat ccticcaatg
tttgatttct acacaggtga tgaatcagaa agagattitg aaaagagcta caattgggga
tacgalcctt acttaticac aglaccagaa ggtagatact caacaaaccc aattgaccca
cacgitagga taaacgaagt caagcaaatg gicaaagcat tacacgaaaa tggaataaga
gtaatactcg atatggtatt cccacataca tttggtatcg gegtictitc accatttgac
acagcggtcce cttactattt ctacagaatc gataagacag gegcttattt gaacgaaage
ggegttggaa atgtcatgge aacagaaaga ccaatgetta gaaaatacgt tattgataca
ttgaagtgat ggetattaga ataccatgtt gatggattca gattcgacca aatgggictc
atggataaga aaacaatgct agatitggaa aaagaattge acgctataga tccaacgata
ttgctetacg gtgaaccatg gggtggtige getectccaa taagaticgg aaaatcagat
gitggtggaa cacacatege tgeatttaac gatgaattca gagacgcetat gagggettce
gtgttcaacg caacagtcaa aggtttctta atgggcgege ttgcaaaaga aacagegate
aaacgtggceg tigtcggaag cattgagtac gacgatgtaa taagaagctt tgcaaaagac
ccagaagaaa caattaatta cgttgcatgce catgataacc acacactttg ggataaaaat
tacttagcag ctcaagcaga tacaaacata aaatggacag aagaaatgct caaaaacgct
caaaaattag ctggagccat actattaact tctcaaggta taccattctt acacgetgge
caagatlitg caagaaccaa aaaaggtgat gaaaaticatl ataactcacc aatttcaata

aacggtcttg attatgcaag aaaagcagaa ttcatagatg tcttcaatta ctacaaagga
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ctcatagaaa tcagaaaagc tcatccagcea ttcagacaaa gaacagcaga tgatataaaa 2220
aagaaaatca catttttgce aaccacaagg aaaatggttg cctttacaat caaagatgaa 2280
aacgatagct ggaaagagat actcgtcata tacaacggtg atacaaaaga ccaagatttt 2340
acattaccag aaggcacatg gaacgtagta gtcgaccaac aaaacgcagg tacaaaagta 2400
liglalcaag llaglggaaa aalaaclgla aaalccalal ccgegalggl aalglacaag 2460
<210> 12

<211> 2460

<212> DNA

213> AL

<400> 12

atggcgaccg aactggtgat tcattatcat cgetgggatg gcaattatga tggetggaat 60
ctgtggattt ggtgggtgga accgattage aaagatggeg cggegtatea gtttaccgag 120
aaggatgatt ttggegtggt ggegegegtg aaatttgatg aaaccetgac caaagtggge 180
attattgtge gectgaacga atggaaagaa aaggatgtgg cgatggateg ctttattage 240
atcaaagacg gcaaagcgga agtttggcetg ctgcagggea ttgaacagat ttataccacc 300
aaaccggata ccagtccgeg tgtgcetgttt gcacaagege gtgegeaaga tgtgattgaa 360
gecgtatctga ccggecaagt ggataccace aaagtgageg cgaaagtgac cgtggatgge 420
gtggaacgca aagtggcegaa agtggaaaaa gecgaatcega ccgatattag caaaaccaac 480
catgtgaaaa ttaccctgge ggaaccgatt aaactggatg aggtgaacaa agatgtgcag 540
gtggaaattg aaggctataa accggegege gtgattatga tggaaatect ggacaagatt 600
tactatgatg gccegetggg ctitgaatat ageecgacca aaaccaccat tegegtgteg 660
agcccggtta geaaaaccgt ggatetgetg ctgtataaga attgggatga taaggaaccg 720
accaaagtgg tgccgatgaa gtatattgge aatggegegt gggaageagt tetggatgge 780
gattgggaag getggtitta tegeattege tactttaget atggegaata tcgegaagge 840
gtggattatt ttagcaaage ggtgaccaaa aatagegega aaagegcegat tattgacetg 900
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aaaaagacca atccgagcga ttgggataaa gatgtgcgece cgaccatgaa agegetggaa 960
gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tageaatgtg 1020
aaaaacaagg cgacctatct gggecetgace gaaaaaggta ccegeggtee gaatggtgtt 1080
accaccggcce tggatcatet ggttgaactg ggegtgacce atgtgcatat tetgecgatg 1140
tlcgalttil ataccggega tgaaagegaa cgegallllg agaagagcla caallgggge 1200
tatgacccgt atctgtttac cgttccggaa ggecgetata geaccaatce gattgateeg 1260
catgtgcgca ttaatgaagt gaagcagatg gtgaaagecge tgcatgaaaa tggeattcge 1320

gtgattctgg atatggtgtt tecgeatacc tttggeattg gegtgetgag cecgttigat 1380
accgeggtgce cgtattattt ttaccgeate gataaaaccg gegegtatet gaatgaaage 1440
ggcgtgggca atgttatgge gaccgaacgt ccgatgetge geaaatatgt gattgatace 1500
ctgaaatggt gggtoctgga atatcatglg gatggcttic getitgatca gatgggcctg 1560
atggataaaa aaaccatgct ggacctggaa aaagaactge atgcgattga tccgaccatt 1620
ctgetgtatg gegaaccttg gggtggtigg ggegegecaa ttegtittgg caaaagegat 1680
gtgggcggea cccatattge ggegttcaat gatgaatttc gegatgegat gegeggeage 1740
gtttttaatg cgaccgtgaa aggcetttctg atgggegege tggcaaaaga aaccgegatt 1800
aaacgegglg tggtgggcag cattgaatat gatgatgtga ttcgeagett tgcgaaagat 1860
ccggaagaga ctattaatta tgtggegtgce catgataatc ataccetgtg ggacaaaaat 1920
tatctggegg cgeaggegga taccaatatt aaatggaccg aggagatgcet gaaaaatgeg 1980

cagaaactgg cgggtgcgat titgttaacc agccagggea ticegttttt gecatgeggge 2040

caggattttg cgcgeaccaa aaaaggcgat gagaacaget ataatagecc gattagcatt 2100
aatggcctgg attatgegeg caaageggaa tttatcgacg tgticaacta ttataaggge 2160

ctgatcgaaa ticgcaaage geatceggeg titcgtcaac gtaccgegga tgatattaag 2220
aagaagatca ccttcetgee gaccacccegt aaaatggtgg cgttcaccat taaagatgag 2280
aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggattit 2340

accctgeegg aaggeacctg gaatgtggte gtggatcage aaaatgeggg caccaaagtg 2400
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ctgtatcagg tgagcggcaa aattaccgtg aaaagcatta gegegatggt gatgtataaa 2460
<210> 13
<211> 820
<212> PRT
<213> ANTHF?
<400> 13
Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
1 5 10 15
Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp

20 25 30
Gly Ala Ala Tyr GIn Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala

35 40 45
Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
50 55 60
Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser
65 70 75 80
Ile Lys Asp Gly Lys Ala Glu Val Trp Leu Leu Gln Gly Ile Glu Gln
85 90 95

Ile Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala GIn

100 105 110
Ala Arg Ala GIn Asp Val Ile Glu Ala Tyr Leu Thr Gly GIn Val Asp

115 120 125
Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
130 135 140

Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn
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145 150 135 160
His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn

165 170 175
Lys Asp Val GIn Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val Ile

180 185 190
Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
195 200 205
Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser
210 215 220

Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
225 230 235 240
Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala

245 250 255
Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg lle Arg Tyr Phe

260 265 270
Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
275 280 285
Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
290 295 300

Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
305 310 315 320
Asp Ala lle Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp

325 330 335
Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys

340 345 350
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Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
355 360 365
Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
370 375 380
Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
385 390 395 400
Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn
405 410 415
Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys GIn Met Val Lys
420 425 430
Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
435 440 445
His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
450 455 460
Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
465 470 475 480
Gly Val Gly Asn Val Met Ala Thr Glu Arg Pro Met Leu Arg Lys Tyr
485 490 495
Val Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
500 505 510
Phe Arg Phe Asp GIn Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
313 520 525
Leu Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
530 535 540

Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
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545 550 555 560
Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala

565 570 575
Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly

580 585 590
Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser lle
595 600 605
Glu Tyr Asp Asp Val Ile Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
610 615 620

Ile Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
625 630 635 640
Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met

645 650 655
Leu Lys Asn Ala GIn Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gln

660 665 670
Gly Ile Pro Phe Leu His Ala Gly Gln Asp Phe Ala Arg Thr Lys Lys
675 680 685
Gly Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
690 695 700

Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
705 710 715 720
Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg GIn Arg Thr Ala

725 730 735
Asp Asp lle Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met

740 745 750
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Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
755 760 765
Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu
770 775 780
Gly Thr Trp Asn Val Val Val Asp GIn Gln Asn Ala Gly Thr Lys Val
[0189]
785 790 795 800
Leu Tyr GIn Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met
805 810 815

Val Met Tyr Lys

820
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[0001]
[0002]
[0003]
[0004]
[0005]
[0006]
[0007]
[0008]
[0009]
[0010]
[0011]
[0012]
[0013]
[0014]
[0015]
[0016]
[0017]
[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]

SEQUENCE LISTING

110> HEARHEBEAR T d I LR 7R

<120>

<130> 1
<160> 1

<170>

<210> 1

211>
212>
213>

<400> 1
Met Ala Thr Glu Leu

1
Asp

Gly
Arg
Leu
65

Ile
Ile
Ala
Thr
Val
145
His
Lys

Met

Glu

Gly
Ala
Val
50

Asn
Lys
Tyr
Arg
Thr
130
Ala
Val
Asp

Met

Tyr

i FAFT T

820
PRT
AT

Trp

Ala
35
Lys

Glu

Asp

Thr

Ala

115

Lys

Lys

Lys

Val

Glu

195

Ser

Asn
20

Tyr
Phe
Trp
Gly
Thr
100
Gln
Val
Val
Ile
Gln
180

Ile

Pro

\/@J
2

5
Leu

Gln
Asp
Lys
Lys
85

Lys
Asp
Ser
Glu
Thr
165
Val

Leu

Thr

Val

Trp

Phe

Glu

Glu

70

Ala

Pro

Val

Ala

Lys

150

Leu

Glu

Asp

Lys
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Ile

Ile

Thr

Thr

95

Lys

Glu

Asp

Ile

Lys

135

Ala

Ala

Ile

Lys

Thr

His

Glu
40

Leu
Asp
Val
Thr
Glu
120
Val
Asn
Glu
Glu
Ile

200
Thr

53

Tyr
Trp
25

Lys
Thr
Val
Trp
Ser
105
Ala
Thr
Pro
Pro
Gly
185

Tyr

Ile

His
10

Val
Asp
Lys
Ala
Leu
90

Pro
Tyr
Val
Thr
Ile
170
Tyr

Tyr

Arg

Arg

Glu

Asp

Val

Met

75

Leu

Arg

Leu

Asp

Asp

155

Lys

Lys

Asp

Val

Trp

Pro

Phe

Gly

60

Asp

Gln

Val

Thr

Gly

140

Ile

Leu

Pro

Gly

Trp
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Asp
Ile
Gly
45

Ile
Arg
Gly
Leu
Gly
125
Val
Ser
Asp
Ala
Pro

205

Ser

Gly
Ser
30

Val
Ile
Phe
Ile
Phe
110
Gln
Glu
Lys
Glu
Arg
190

Leu

Pro

Asn
15

Lys
Val
Val
Ile
Glu
95

Ala

Val

Thr
Val
175
Val

Gly

Val

Tyr

Asp

Ala

Arg

Ser

80

Gln

Gln

Asp

Lys

Asn

160

Asn

Ile

Phe

Ser
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[0039] 210 215 220

[0040] Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
[0041] 225 230 235 240
[0042] Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala
[0043] 245 250 255
[0044]  Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg Ile Arg Tyr Phe
[0045] 260 265 270

[0046] Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
[0047] 275 280 285

[0048] Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
[0049] 290 295 300

[0050] Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
[0051] 305 310 315 320
[0052] Asp Ala Ile Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp
[0053] 325 330 335
[0054] Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys
[0055] 340 345 350

[0056] Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
[0057] 355 360 365

[0058] Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
[0059] 370 375 380

[0060] Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
[0061] 385 390 395 400
[0062]  Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn
[0063] 405 410 415
[0064] Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys Gln Met Val Lys
[0065] 420 425 430

[0066] Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
[0067] 435 440 445

[0068] His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
[0069] 450 455 460

[0070] Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
[0071] 465 470 475 480
[0072] Gly Val Gly Asn Val Ile Ala Thr Glu Arg Pro Met Leu Arg Lys Tyr
[0073] 485 490 495
[0074] Val Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
[0075] 500 505 510

[0076] Phe Arg Phe Asp Gln Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
[0077] 515 520 525
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[0078] Leu Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
[0079] 530 535 540

[0080] Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
[0081] 545 550 555 560
[0082] Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala
[0083] 565 570 575
[0084] Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly
[0085] 580 585 590

[0086] Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser Ile
[0087] 595 600 605

[0088] Glu Tyr Asp Asp Val Ile Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
[0089] 610 615 620

[0090] Tle Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
[0091] 625 630 635 640
[0092] Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met
[0093] 645 650 655
[0094] Leu Lys Asn Ala Gln Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gln
[0095] 660 665 670

[0096] Gly Ile Pro Phe Leu His Ala Gly Gln Asp Phe Ala Arg Thr Lys Lys
[0097] 675 680 685

[0098] Gly Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
[0099] 690 695 700

[0100] Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
[0101] 705 710 715 720
[0102] Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg Gln Arg Thr Ala
[0103] 725 730 735
[0104] Asp Asp Ile Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met
[0105] 740 745 750

[0106] Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
[0107] 755 760 765

[0108] Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu
[0109] 770 775 780

[0110] Gly Thr Trp Asn Val Val Val Asp Gln Gln Asn Ala Gly Thr Lys Val
[0111] 785 790 795 800
[0112] Leu Tyr Gln Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met
[0113] 805 810 815
[0114]  Val Met Tyr Lys

[0115] 820

[0116]  <210> 2
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[0117]  <211> 820

[0118] <212> PRT

[0119]  <213> AT

[0120]  <400> 2

[0121]  Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
[0122] 1 5 10 15
[0123] Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp
[0124] 20 25 30

[0125] Gly Ala Ala Tyr Gln Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala
[0126] 35 40 45

[0127] Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
[0128] 50 55 60

[0129] Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser
[0130] 65 70 75 80
[0131] Tle Lys Asp Gly Lys Ala Glu Val Trp Leu Leu Gln Gly Ile Glu Gln
[0132] 85 90 95
[0133] Tle Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala Gln
[0134] 100 105 110

[0135] Ala Arg Ala Gln Asp Val Ile Glu Ala Tyr Leu Thr Gly Gln Val Asp
[0136] 115 120 125

[0137]  Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
[0138] 130 135 140

[0139] Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn
[0140] 145 150 155 160
[0141] His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn
[0142] 165 170 175
[0143] Lys Asp Val Gln Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val Ile
[0144] 180 185 190

[0145] Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
[0146] 195 200 205

[0147]  Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser
[0148] 210 215 220

[0149] Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
[0150] 225 230 235 240
[0151]  Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala
[0152] 245 250 255
[0153] Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg Ile Arg Tyr Phe
[0154] 260 265 270

[0155]  Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
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[0156] 275 280 285

[0157]  Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
[0158] 290 295 300

[0159]  Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
[0160] 305 310 315 320
[0161] Asp Ala Ile Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp
[0162] 325 330 335
[0163]  Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys
[0164] 340 345 350

[0165]  Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
[0166] 355 360 365

[0167]  Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
[0168] 370 375 380

[0169] Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
[0170] 385 390 395 400
[0171]  Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn
[0172] 405 410 415
[0173]  Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys Gln Met Val Lys
[0174] 420 425 430

[0175] Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
[0176] 435 440 445

[0177] His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
[0178] 450 455 460

[0179]  Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
[0180] 465 470 475 480
[0181] Gly Val Gly Asn Val Met Ala Ser Glu Arg Pro Met Leu Arg Lys Tyr
[0182] 485 490 495
[0183] Val Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
[0184] 500 505 510

[0185] Phe Arg Phe Asp Gln Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
[0186] 515 520 525

[0187] Leu Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
[0188] 530 535 540

[0189]  Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
[0190] 545 550 555 560
[0191] Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala
[0192] 565 570 575
[0193] Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly
[0194] 580 585 590

57



CN 111808836 B g yu % 6/26 T
[0195] Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser Ile
[0196] 595 600 605

[0197]  Glu Tyr Asp Asp Val Ile Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
[0198] 610 615 620

[0199] TIle Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
[0200] 625 630 635 640
[0201]  Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met
[0202] 645 650 655
[0203] Leu Lys Asn Ala Gln Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gln
[0204] 660 665 670

[0205] Gly Ile Pro Phe Leu His Ala Gly Gln Asp Phe Ala Arg Thr Lys Lys
[0206] 675 680 685

[0207]  Gly Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
[0208] 690 695 700

[0209] Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
[0210] 705 710 715 720
[0211] Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg Gln Arg Thr Ala
[0212] 725 730 735
[0213] Asp Asp Ile Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met
[0214] 740 745 750

[0215] Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
[0216] 755 760 765

[0217] Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu
[0218] 770 775 780

[0219]  Gly Thr Trp Asn Val Val Val Asp Gln Gln Asn Ala Gly Thr Lys Val
[0220] 785 790 795 800
[0221] Leu Tyr Gln Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met
[0222] 805 810 815
[0223] Val Met Tyr Lys

[0224] 820

[0225] <210> 3

[0226] <211> 820

[0227] <212> PRT

[0228]  <213> ATl

[0229] <400> 3

[0230] Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
[0231] 1 5 10 15
[0232] Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp
[0233] 20 25 30
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[0234] Gly Ala Ala Tyr Gln Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala
[0235] 35 40 45

[0236] Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
[0237] 50 55 60

[0238] Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser
[0239] 65 70 75 80
[0240] Tle Lys Asp Gly Lys Ala Glu Val Trp Leu Leu Gln Gly Ile Glu Gln
[0241] 85 90 95
[0242] Tle Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala Gln
[0243] 100 105 110

[0244] Ala Arg Ala Gln Asp Val Ile Glu Ala Tyr Leu Thr Gly Gln Val Asp
[0245] 115 120 125

[0246] Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
[0247] 130 135 140

[0248] Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn
[0249] 145 150 155 160
[0250] His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn
[0251] 165 170 175
[0252] Lys Asp Val Gln Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val Ile
[0253] 180 185 190

[0254] Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
[0255] 195 200 205

[0256] Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser
[0257] 210 215 220

[0258] Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
[0259] 225 230 235 240
[0260] Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala
[0261] 245 250 255
[0262] Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg Ile Arg Tyr Phe
[0263] 260 265 270

[0264] Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
[0265] 275 280 285

[0266] Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
[0267] 290 295 300

[0268] Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
[0269] 305 310 315 320
[0270] Asp Ala Ile Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp
[0271] 325 330 335
[0272]  Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys
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[0273] 340 345 350

[0274]  Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
[0275] 355 360 365

[0276] Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
[0277] 370 375 380

[0278] Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
[0279] 385 390 395 400
[0280] Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn
[0281] 405 410 415
[0282] Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys Gln Met Val Lys
[0283] 420 425 430

[0284] Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
[0285] 435 440 445

[0286] His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
[0287] 450 455 460

[0288] Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
[0289] 465 470 475 480
[0290] Gly Val Gly Asn Val Met Ala Thr Glu Arg Pro Met Leu Arg Lys Tyr
[0291] 485 490 495
[0292] Tle Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
[0293] 500 505 510

[0294] Phe Arg Phe Asp Gln Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
[0295] 515 520 525

[0296] Leu Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
[0297] 530 535 540

[0298] Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
[0299] 545 550 555 560
[0300] Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala
[0301] 565 570 575
[0302] Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly
[0303] 580 585 590

[0304] Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser Ile
[0305] 595 600 605

[0306] Glu Tyr Asp Asp Val Ile Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
[0307] 610 615 620

[0308] Tle Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
[0309] 625 630 635 640
[0310] Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met
[0311] 645 650 655
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[0312] Leu Lys Asn Ala Gln Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gln
[0313] 660 665 670

[0314] Gly Ile Pro Phe Leu His Ala Gly Gln Asp Phe Ala Arg Thr Lys Lys
[0315] 675 680 685

[0316] Gly Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
[0317] 690 695 700

[0318] Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
[0319] 705 710 715 720
[0320] Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg Gln Arg Thr Ala
[0321] 725 730 735
[0322] Asp Asp Ile Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met
[0323] 740 745 750

[0324] Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
[0325] 755 760 765

[0326] Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu
[0327] 770 775 780

[0328] Gly Thr Trp Asn Val Val Val Asp Gln Gln Asn Ala Gly Thr Lys Val
[0329] 785 790 795 800
[0330] Leu Tyr Gln Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met
[0331] 805 810 815
[0332] Val Met Tyr Lys

[0333] 820

[0334] <210> 4

[0335] <211> 820

[0336] <212> PRT

[0337]  <213> AN LFF

[0338] <400> 4

[0339] Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
[0340] 1 5 10 15
[0341] Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp
[0342] 20 25 30

[0343] Gly Ala Ala Tyr Gln Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala
[0344] 35 40 45

[0345] Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
[0346] 50 55 60

[0347] Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser
[0348] 65 70 75 80
[0349] Tle Lys Asp Gly Lys Ala Glu Val Trp Leu Leu Gln Gly Ile Glu Gln
[0350] 85 90 95
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[0351] Tle Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala Gln
[0352] 100 105 110

[0353] Ala Arg Ala Gln Asp Val Ile Glu Ala Tyr Leu Thr Gly Gln Val Asp
[0354] 115 120 125

[0355] Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
[0356] 130 135 140

[0357] Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn
[0358] 145 150 155 160
[0359] His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn
[0360] 165 170 175
[0361] Lys Asp Val Gln Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val Ile
[0362] 180 185 190

[0363] Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
[0364] 195 200 205

[0365] Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser
[0366] 210 215 220

[0367] Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
[0368] 225 230 235 240
[0369] Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala
[0370] 245 250 255
[0371]  Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg Ile Arg Tyr Phe
[0372] 260 265 270

[0373]  Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
[0374] 275 280 285

[0375] Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
[0376] 290 295 300

[0377]  Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
[0378] 305 310 315 320
[0379] Asp Ala Ile Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp
[0380] 325 330 335
[0381] Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys
[0382] 340 345 350

[0383] Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
[0384] 355 360 365

[0385] Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
[0386] 370 375 380

[0387] Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
[0388] 385 390 395 400
[0389] Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn
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[0390] 405 410 415
[0391]  Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys Gln Met Val Lys
[0392] 420 425 430

[0393] Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
[0394] 435 440 445

[0395] His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
[0396] 450 455 460

[0397] Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
[0398] 465 470 475 480
[0399] Gly Val Gly Asn Val Met Ala Thr Glu Arg Pro Met Leu Arg Lys Tyr
[0400] 485 490 495
[0401] Val Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
[0402] 500 505 510

[0403] Phe Arg Phe Asp Gln Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
[0404] 515 520 525

[0405] Val Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
[0406] 530 535 540

[0407]  Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
[0408] 545 550 555 560
[0409] Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala
[0410] 565 570 575
[0411] Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly
[0412] 580 585 590

[0413] Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser Ile
[0414] 595 600 605

[0415]  Glu Tyr Asp Asp Val Ile Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
[0416] 610 615 620

[0417] Tle Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
[0418] 625 630 635 640
[0419]  Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met
[0420] 645 650 655
[0421] Leu Lys Asn Ala Gln Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gln
[0422] 660 665 670

[0423] Gly Ile Pro Phe Leu His Ala Gly Gln Asp Phe Ala Arg Thr Lys Lys
[0424] 675 680 685

[0425] Gly Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
[0426] 690 695 700

[0427]  Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
[0428] 705 710 715 720
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[0429] Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg Gln Arg Thr Ala
[0430] 725 730 735
[0431] Asp Asp Ile Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met
[0432] 740 745 750

[0433] Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
[0434] 755 760 765

[0435] Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu
[0436] 770 775 780

[0437] Gly Thr Trp Asn Val Val Val Asp Gln Gln Asn Ala Gly Thr Lys Val
[0438] 785 790 795 800
[0439] Leu Tyr Gln Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met
[0440] 805 810 815
[0441]  Val Met Tyr Lys

[0442] 820

[0443]  <210> 5

[0444]  <211> 820

[0445] <212> PRT

[0446]  <213> N T

[0447]  <400> 5

[0448] Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
[0449] 1 5 10 15
[0450] Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp
[0451] 20 25 30

[0452] Gly Ala Ala Tyr Gln Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala
[0453] 35 40 45

[0454] Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
[0455] 50 55 60

[0456] Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser
[0457] 65 70 75 80
[0458] Tle Lys Asp Gly Lys Ala Glu Val Trp Leu Leu Gln Gly Ile Glu Gln
[0459] 85 90 95
[0460] Tle Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala Gln
[0461] 100 105 110

[0462] Ala Arg Ala Gln Asp Val Ile Glu Ala Tyr Leu Thr Gly Gln Val Asp
[0463] 115 120 125

[0464] Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
[0465] 130 135 140

[0466] Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn
[0467] 145 150 155 160
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[0468] His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn
[0469] 165 170 175
[0470] Lys Asp Val Gln Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val Ile
[0471] 180 185 190

[0472] Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
[0473] 195 200 205

[0474]  Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser
[0475] 210 215 220

[0476] Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
[0477] 225 230 235 240
[0478] Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala
[0479] 245 250 255
[0480] Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg Ile Arg Tyr Phe
[0481] 260 265 270

[0482] Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
[0483] 275 280 285

[0484] Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
[0485] 290 295 300

[0486] Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
[0487] 305 310 315 320
[0488] Asp Ala Ile Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp
[0489] 325 330 335
[0490] Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys
[0491] 340 345 350

[0492] Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
[0493] 355 360 365

[0494]  Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
[0495] 370 375 380

[0496] Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
[0497] 385 390 395 400
[0498] Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn
[0499] 405 410 415
[0500] Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys Gln Met Val Lys
[0501] 420 425 430

[0502] Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
[0503] 435 440 445

[0504] His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
[0505] 450 455 460

[0506] Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
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[0507] 465 470 475 480
[0508] Gly Val Gly Asn Val Met Ala Thr Glu Arg Pro Met Leu Arg Lys Tyr
[0509] 485 490 495
[0510] Val Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
[0511] 500 505 510

[0512] Phe Arg Phe Asp Gln Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
[0513] 515 520 525

[0514] Leu Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
[0515] 530 535 540

[0516] Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
[0517] 545 550 555 560
[0518] Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala
[0519] 565 570 575
[0520] Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly
[0521] 580 585 590

[0522] Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser Ile
[0523] 595 600 605

[0524] Glu Tyr Asp Asp Val Ile Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
[0525] 610 615 620

[0526] Tle Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
[0527] 625 630 635 640
[0528] Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met
[0529] 645 650 655
[0530] Leu Lys Asn Ala Gln Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gln
[0531] 660 665 670

[0532] Gly Ile Pro Phe Leu His Ala Gly Gln Asp Phe Ala Arg Thr Lys Lys
[0533] 675 680 685

[0534]  Phe Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
[0535] 690 695 700

[0536] Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
[0537] 705 710 715 720
[0538] Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg Gln Arg Thr Ala
[0539] 725 730 735
[0540] Asp Asp Ile Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met
[0541] 740 745 750

[0542] Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
[0543] 755 760 765

[0544] Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu
[0545] 770 775 780
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[0546]
[0547]
[0548]
[0549]
[0550]
[0551]
[0552]
[0553]
[0554]
[0555]
[0556]
[0557]
[0558]
[0559]
[0560]
[0561]
[0562]
[0563]
[0564]
[0565]
[0566]
[0567]
[0568]
[0569]
[0570]
[0571]
[0572]
[0573]
[0574]
[0575]
[0576]
[0577]
[0578]
[0579]
[0580]
[0581]
[0582]
[0583]
[0584]

Gly Thr Trp Asn Val Val Val Asp Gln GIn Asn Ala Gly Thr Lys Val
800
Leu Tyr Gln Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met

785 790 795

805 810

Val Met Tyr Lys

820
<210> 6
211> 2460
<212> DNA
213> N7
<400> 6
atggcgaccg aactggtgat tcattatcat cgctgggatg gcaattatga
ctgtggattt ggtgggtgga accgattage aaagatggeg cggegtatca
aaggatgatt ttggcgtggt ggcgegegtg aaatttgatg aaaccctgac
attattgtgc gcctgaacga atggaaagaa aaggatgtgg cgatggatcg
atcaaagacg gcaaagcgga agtttggctg ctgcagggca ttgaacagat
aaaccggata ccagtccgeg tgtgetgttt gcacaagege gtgecgcaaga
gcgtatctga ccggeccaagt ggataccacc aaagtgageg cgaaagtgac
gtggaacgca aagtggcgaa agtggaaaaa gcgaatccga ccgatattag
catgtgaaaa ttaccctggce ggaaccgatt aaactggatg aggtgaacaa
gtggaaattg aaggctataa accggcecgege gtgattatga tggaaatcct
tactatgatg gcccgetggg ctttgaatat agcccgacca aaaccaccat
agcccggtta gcaaaaccgt ggatctgetg ctgtataaga attgggatga
accaaagtgg tgccgatgaa gtatattggce aatggecgegt gggaagcagt
gattgggaag gctggtttta tcgcattcge tactttaget atggcgaata
gtggattatt ttagcaaagc ggtgaccaaa aatagcgcga aaagcgcgat
aaaaagacca atccgagcga ttgggataaa gatgtgcgcece cgaccatgaa
gatgcgatta tctacgaaat ccacatcgcg gatatgaccg gcctggataa
aaaaacaagg cgacctatct gggcctgacc gaaaaaggta cccgeggtcee
accaccggcec tggatcatct ggttgaactg ggcgtgaccce atgtgcatat
ttcgattttt ataccggecga tgaaagcgaa cgcecgattttg agaagagcta
tatgacccgt atctgtttac cgttccggaa ggceccgetata gcaccaatcece
catgtgcgca ttaatgaagt gaagcagatg gtgaaagcgce tgcatgaaaa
gtgattctgg atatggtgtt tccgcatacc tttggecattg gecgtgectgag
accgecggtge cgtattattt ttaccgcatc gataaaaccg gecgegtatcet
ggcgtgggea atgttatcge gaccgaacgt ccgatgetge gcaaatatgt
ctgaaatggt gggtgctgga atatcatgtg gatggetttc getttgatca
atggataaaa aaaccatgct ggacctggaa aaagaactgc atgcgattga

ctgctgtatg gcgaaccttg gggtggttgg ggegegecaa ttegttttgg
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tggctggaat
gtttaccgag
caaagtgggc
ctttattagc
ttataccacc
tgtgattgaa
cgtggatggc
caaaaccaac
agatgtgcag
ggacaagatt
tcgegtgtgg
taaggaaccg
tctggatgge
tcgcgaaggce
tattgacctg
agcgctggaa
tagcaatgtg
gaatggtgtt
tctgecgatg
caattggggc
gattgatccg
tggcattcge
ccegtttgat
gaatgaaagc
gattgatacc
gatgggeetg
tccgaccatt

caaaagcgat

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
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[0585] gtgggcggea cccatattge ggegttcaat gatgaattte gegatgegat gegeggcage 1740
[0586] gtttttaatg cgaccgtgaa aggctttctg atgggegege tggcaaaaga aaccgegatt 1800
[0587] aaacgcggtg tggtgggcag cattgaatat gatgatgtga ttcgcagett tgcgaaagat 1860
[0588] ccggaagaga ctattaatta tgtggcgtgc catgataatc ataccctgtg ggacaaaaat 1920
[0589] tatctggegg cgcaggegga taccaatatt aaatggaccg aggagatgct gaaaaatgeg 1980
[0590] cagaaactgg cgggtgcgat tttgttaacc agccagggea ttcegttttt gecatgeggge 2040
[0591] caggattttg cgcgcaccaa aaaaggcgat gagaacaget ataatagecc gattagcatt 2100
[0592] aatggcctgg attatgegeg caaageggaa tttatcgacg tgttcaacta ttataaggge 2160
[0593] ctgatcgaaa ttcgcaaagc gcatccggeg tttcgtcaac gtaccgegga tgatattaag 2220
[0594] aagaagatca ccttcctgee gaccaccegt aaaatggtgg cgttcaccat taaagatgag 2280
[0595] aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggatttt 2340
[0596] accctgccgg aaggcacctg gaatgtggtg gtggatcage aaaatgeggg caccaaagtg 2400
[0597] ctgtatcagg tgagcggcaa aattaccgtg aaaagcatta gegegatggt gatgtataaa 2460
[0598]  <210> 7

[0599]  <211> 2460

[0600] <212> DNA

[0601]  <213> AT

[0602]  <400> 7

[0603] atggcgaccg aactggtgat tcattatcat cgctgggatg gcaattatga tggctggaat 60
[0604] ctgtggattt ggtgggtgga accgattage aaagatggeg cggegtatca gtttaccgag 120
[0605] aaggatgatt ttggcgtggt ggcgegegtg aaatttgatg aaaccctgac caaagtggge 180
[0606] attattgtge gcctgaacga atggaaagaa aaggatgtgg cgatggatceg ctttattage 240
[0607] atcaaagacg gcaaagcgga agtttggetg ctgcagggea ttgaacagat ttataccacc 300
[0608] aaaccggata ccagtccgeg tgtgetgttt gecacaagege gtgegcaaga tgtgattgaa 360
[0609] gcgtatctga ccggecaagt ggataccacc aaagtgageg cgaaagtgac cgtggatgge 420
[0610]  gtggaacgca aagtggcgaa agtggaaaaa gegaatccga ccgatattag caaaaccaac 480
[0611] catgtgaaaa ttaccctgge ggaaccgatt aaactggatg aggtgaacaa agatgtgcag 540
[0612] gtggaaattg aaggctataa accggegege gtgattatga tggaaatcct ggacaagatt 600
[0613] tactatgatg gccegetggg ctttgaatat agcccgacca aaaccaccat tcgegtgtgg 660
[0614] agcccggtta gcaaaaccgt ggatctgetg ctgtataaga attgggatga taaggaaccg 720
[0615] accaaagtgg tgccgatgaa gtatattgge aatggegegt gggaagcagt tctggatgge 780
[0616] gattgggaag gctggtttta tcgeattcge tactttaget atggegaata tcgegaagge 840
[0617] gtggattatt ttagcaaagc ggtgaccaaa aatagcgcga aaagcgegat tattgacctg 900
[0618] aaaaagacca atccgagcga ttgggataaa gatgtgegece cgaccatgaa agcgetggaa 960
[0619] gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tagcaatgtg 1020
[0620] aaaaacaagg cgacctatct gggectgacc gaaaaaggta cccgeggtee gaatggtgtt 1080
[0621] accaccggee tggatcatct ggttgaactg ggcgtgacce atgtgecatat tctgecgatg 1140
[0622] ttcgattttt ataccggcga tgaaagcgaa cgcgattttg agaagageta caattgggge 1200
[0623] tatgacccgt atctgtttac cgttccggaa ggccgetata gecaccaatce gattgatceg 1260
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[0624] catgtgcgca ttaatgaagt gaagcagatg gtgaaagcge tgcatgaaaa tggeattcge 1320
[0625] gtgattctgg atatggtgtt tccgecatacc tttggeattg gegtgetgag ccegtttgat 1380
[0626] accgcggtge cgtattattt ttaccgecatc gataaaaccg gegegtatct gaatgaaage 1440
[0627] ggcgtgggea atgttatgge gagegaacgt ccgatgetge geaaatatgt gattgatace 1500
[0628] ctgaaatggt gggtgetgga atatcatgtg gatggettte getttgatca gatgggcctg 1560
[0629] atggataaaa aaaccatgct ggacctggaa aaagaactge atgegattga tccgaccatt 1620
[0630] ctgctgtatg gegaaccttg gggtggttgg ggcgegecaa ttegttttgg caaaagegat 1680
[0631]  gtgggcggea cccatattge ggegttcaat gatgaattte gegatgegat gegeggecage 1740
[0632] gtttttaatg cgaccgtgaa aggetttctg atgggegege tggcaaaaga aaccgegatt 1800
[0633] aaacgcggtg tggtgggcag cattgaatat gatgatgtga ttcgcagett tgcgaaagat 1860
[0634]  ccggaagaga ctattaatta tgtggcgtgc catgataatc ataccctgtg ggacaaaaat 1920
[0635]  tatctggegg cgcaggegga taccaatatt aaatggaccg aggagatgct gaaaaatgeg 1980
[0636] cagaaactgg cgggtgegat tttgttaacc agccagggea ttcegttttt gecatgeggge 2040
[0637] caggattttg cgcgcaccaa aaaaggcgat gagaacaget ataatagecc gattagcatt 2100
[0638] aatggcctgg attatgegeg caaageggaa tttatcgacg tgttcaacta ttataaggge 2160
[0639] ctgatcgaaa ttcgcaaagc gcatccggeg tttcgtcaac gtaccgegga tgatattaag 2220
[0640] aagaagatca ccttcctgee gaccaccegt aaaatggtgg cgttcaccat taaagatgag 2280
[0641] aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggatttt 2340
[0642] accctgcegg aaggcacctg gaatgtggtg gtggatcage aaaatgeggg caccaaagtg 2400
[0643] ctgtatcagg tgagcggcaa aattaccgtg aaaagcatta gegegatggt gatgtataaa 2460
[0644]  <210> 8

[0645]  <211> 2460

[0646]  <212> DNA

[0647]  <213> AN LFF

[0648]  <400> 8

[0649] atggcgaccg aactggtgat tcattatcat cgectgggatg gcaattatga tggctggaat 60
[0650] ctgtggattt ggtgggtgga accgattage aaagatggeg cggegtatca gtttaccgag 120
[0651] aaggatgatt ttggcgtggt ggcgegegtg aaatttgatg aaaccctgac caaagtggge 180
[0652] attattgtge gcctgaacga atggaaagaa aaggatgtgg cgatggatceg ctttattage 240
[0653] atcaaagacg gcaaagcgga agtttggetg ctgcagggea ttgaacagat ttataccacc 300
[0654] aaaccggata ccagtccgeg tgtgetgttt gcacaagege gtgegcaaga tgtgattgaa 360
[0655] gcgtatectga ccggecaagt ggataccacc aaagtgageg cgaaagtgac cgtggatgge 420
[0656] gtggaacgca aagtggcgaa agtggaaaaa gegaatccga ccgatattag caaaaccaac 480
[0657] catgtgaaaa ttaccctggce ggaaccgatt aaactggatg aggtgaacaa agatgtgcag 540
[0658] gtggaaattg aaggctataa accggegege gtgattatga tggaaatcct ggacaagatt 600
[0659] tactatgatg gccegetggg ctttgaatat agcccgacca aaaccaccat tcgegtgtgg 660
[0660] agcccggtta gcaaaaccgt ggatctgetg ctgtataaga attgggatga taaggaaccg 720
[0661]  accaaagtgg tgccgatgaa gtatattgge aatggegegt gggaagcagt tctggatgge 780
[0662] gattgggaag gctggtttta tcgeattcge tactttaget atggegaata tcgegaagge 840
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[0663] gtggattatt ttagcaaagc ggtgaccaaa aatagcgcga aaagcgcegat tattgacctg 900
[0664] aaaaagacca atccgagcga ttgggataaa gatgtgegece cgaccatgaa agcgetggaa 960
[0665] gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tagcaatgtg 1020
[0666] aaaaacaagg cgacctatct gggectgacc gaaaaaggta cccgeggtee gaatggtgtt 1080
[0667] accaccggee tggatcatct ggttgaactg ggcgtgacce atgtgcatat tctgecgatg 1140
[0668] ttcgattttt ataccggcga tgaaagcgaa cgcgattttg agaagageta caattgggge 1200
[0669] tatgacccgt atctgtttac cgttccggaa ggccgetata gecaccaatce gattgatceg 1260
[0670] catgtgcgca ttaatgaagt gaagcagatg gtgaaagcge tgcatgaaaa tggeattcge 1320
[0671] gtgattctgg atatggtgtt tccgecatacc tttggeattg gegtgetgag ccegtttgat 1380
[0672] accgeggtge cgtattattt ttaccgcatc gataaaaccg gegegtatct gaatgaaage 1440
[0673] ggcgtgggea atgttatgge gaccgaacgt ccgatgetge geaaatatat cattgatace 1500
[0674] ctgaaatggt gggtgetgga atatcatgtg gatggettte getttgatca gatgggectg 1560
[0675] atggataaaa aaaccatgct ggacctggaa aaagaactge atgegattga tccgaccatt 1620
[0676] ctgctgtatg gcgaaccttg gggtggttgg ggcgegecaa ttegttttgg caaaagegat 1680
[0677] gtgggcggea cccatattge ggegttcaat gatgaattte gegatgegat gegeggcage 1740
[0678] gtttttaatg cgaccgtgaa aggctttctg atgggegege tggcaaaaga aaccgegatt 1800
[0679] aaacgcggtg tggtgggcag cattgaatat gatgatgtga ttcgcagett tgcgaaagat 1860
[0680] ccggaagaga ctattaatta tgtggcgtgc catgataatc ataccctgtg ggacaaaaat 1920
[0681] tatctggcgg cgcaggegga taccaatatt aaatggaccg aggagatgct gaaaaatgeg 1980
[0682] cagaaactgg cgggtgegat tttgttaacc agccagggea ttcegttttt gecatgeggge 2040
[0683] caggattttg cgcgcaccaa aaaaggcgat gagaacaget ataatagecc gattagcatt 2100
[0684] aatggcctgg attatgegeg caaageggaa tttatcgacg tgttcaacta ttataaggge 2160
[0685] ctgatcgaaa ttcgcaaagc gcatccggeg tttcgtcaac gtaccgegga tgatattaag 2220
[0686] aagaagatca ccttcctgee gaccaccegt aaaatggtgg cgttcaccat taaagatgag 2280
[0687] aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggatttt 2340
[0688] accctgcegg aaggcacctg gaatgtggtg gtggatcage aaaatgeggg caccaaagtg 2400
[0689] ctgtatcagg tgagcggcaa aattaccgtg aaaagcatta gegegatggt gatgtataaa 2460
[0690]  <210> 9

[0691]  <211> 2460

[0692] <212> DNA

[0693]  <213> AT

[0694]  <400> 9

[0695] atggcgaccg aactggtgat tcattatcat cgctgggatg gcaattatga tggctggaat 60
[0696] ctgtggattt ggtgggtgga accgattage aaagatggeg cggegtatca gtttaccgag 120
[0697] aaggatgatt ttggcgtggt ggcgegegtg aaatttgatg aaaccctgac caaagtggge 180
[0698] attattgtge gcctgaacga atggaaagaa aaggatgtgg cgatggatceg ctttattage 240
[0699] atcaaagacg gcaaagcgga agtttggctg ctgcagggea ttgaacagat ttataccacc 300
[0700] aaaccggata ccagtccgeg tgtgetgttt gecacaagege gtgegcaaga tgtgattgaa 360
[0701] gegtatctga ccggecaagt ggataccacc aaagtgageg cgaaagtgac cgtggatgge 420
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[0702] gtggaacgca aagtggcgaa agtggaaaaa gegaatccga ccgatattag caaaaccaac 480
[0703] catgtgaaaa ttaccctggce ggaaccgatt aaactggatg aggtgaacaa agatgtgcag 540
[0704] gtggaaattg aaggctataa accggegege gtgattatga tggaaatcct ggacaagatt 600
[0705] tactatgatg gcccgetggg ctttgaatat agcccgacca aaaccaccat tcgegtgtgg 660
[0706] agcccggtta gcaaaaccgt ggatctgetg ctgtataaga attgggatga taaggaaccg 720
[0707] accaaagtgg tgccgatgaa gtatattgge aatggegegt gggaagcagt tctggatgge 780
[0708] gattgggaag gctggtttta tcgeattcge tactttaget atggegaata tcgegaagge 840
[0709] gtggattatt ttagcaaagc ggtgaccaaa aatagcgcga aaagcgcegat tattgacctg 900
[0710] aaaaagacca atccgagcga ttgggataaa gatgtgegece cgaccatgaa agcgetggaa 960
[0711] gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tagcaatgtg 1020
[0712] aaaaacaagg cgacctatct gggcctgacc gaaaaaggta cccgeggtee gaatggtgtt 1080
[0713] accaccggee tggatcatct ggttgaactg ggcgtgacce atgtgcatat tctgecgatg 1140
[0714]  ttcgattttt ataccggcga tgaaagcgaa cgcgattttg agaagageta caattgggge 1200
[0715]  tatgacccgt atctgtttac cgttccggaa ggccgetata gecaccaatce gattgatceg 1260
[0716] catgtgcgca ttaatgaagt gaagcagatg gtgaaagcge tgcatgaaaa tggcattcge 1320
[0717] gtgattctgg atatggtgtt tccgecatacc tttggeattg gegtgetgag cccgtttgat 1380
[0718] accgeggtge cgtattattt ttaccgcatc gataaaaccg gegegtatct gaatgaaage 1440
[0719] ggcgtgggea atgttatgge gaccgaacgt ccgatgetge geaaatatgt gattgatace 1500
[0720] ctgaaatggt gggtgetgga atatcatgtg gatggettte getttgatca gatgggectg 1560
[0721] atggataaaa aaaccatgct ggacgtggaa aaagaactge atgegattga tccgaccatt 1620
[0722] ctgctgtatg gcgaaccttg gggtggttgg ggcgegecaa ttegttttgg caaaagegat 1680
[0723] gtgggcggea cccatattge ggegttcaat gatgaattte gegatgegat gegeggcage 1740
[0724] gtttttaatg cgaccgtgaa aggetttctg atgggegege tggcaaaaga aaccgegatt 1800
[0725] aaacgcggtg tggtgggcag cattgaatat gatgatgtga ttcgcagett tgcgaaagat 1860
[0726] ccggaagaga ctattaatta tgtggcgtgc catgataatc ataccctgtg ggacaaaaat 1920
[0727]  tatctggcgg cgcaggegga taccaatatt aaatggaccg aggagatgct gaaaaatgeg 1980
[0728] cagaaactgg cgggtgegat tttgttaacc agccagggea ttcegttttt gecatgeggge 2040
[0729] caggattttg cgcgcaccaa aaaaggcgat gagaacaget ataatagecc gattagcatt 2100
[0730] aatggcctgg attatgegeg caaagcggaa tttatcgacg tgttcaacta ttataaggge 2160
[0731] ctgatcgaaa ttcgcaaagc gcatccggeg tttcgtcaac gtaccgegga tgatattaag 2220
[0732] aagaagatca ccttcctgee gaccaccegt aaaatggtgg cgttcaccat taaagatgag 2280
[0733] aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggatttt 2340
[0734] accctgcegg aaggcacctg gaatgtggtg gtggatcage aaaatgeggg caccaaagtg 2400
[0735] ctgtatcagg tgagcggcaa aattaccgtg aaaagcatta gegegatggt gatgtataaa 2460
[0736]  <210> 10

[0737]  <211> 2460

[0738] <212> DNA

[0739]  <213> A LillF

[0740]  <400> 10
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[0741] atggcgaccg aactggtgat tcattatcat cgctgggatg gcaattatga tggctggaat 60
[0742] ctgtggattt ggtgggtgga accgattage aaagatggeg cggegtatca gtttaccgag 120
[0743] aaggatgatt ttggcgtggt ggcgegegtg aaatttgatg aaaccctgac caaagtggge 180
[0744] attattgtge gcctgaacga atggaaagaa aaggatgtgg cgatggatceg ctttattage 240
[0745] atcaaagacg gcaaagcgga agtttggetg ctgcagggea ttgaacagat ttataccacc 300
[0746] aaaccggata ccagtccgeg tgtgetgttt gcacaagege gtgegcaaga tgtgattgaa 360
[0747] gcgtatectga ccggecaagt ggataccacc aaagtgageg cgaaagtgac cgtggatgge 420
[0748] gtggaacgca aagtggcgaa agtggaaaaa gegaatccga ccgatattag caaaaccaac 480
[0749] catgtgaaaa ttaccctggce ggaaccgatt aaactggatg aggtgaacaa agatgtgcag 540
[0750] gtggaaattg aaggctataa accggegege gtgattatga tggaaatcct ggacaagatt 600
[0751] tactatgatg gcccgetggg ctttgaatat agcccgacca aaaccaccat tcgegtgtgg 660
[0752] agcccggtta gcaaaaccgt ggatctgetg ctgtataaga attgggatga taaggaaccg 720
[0753] accaaagtgg tgccgatgaa gtatattgge aatggegegt gggaagcagt tctggatgge 780
[0754] gattgggaag gctggtttta tcgeattcge tactttaget atggegaata tcgegaagge 840
[0755] gtggattatt ttagcaaagc ggtgaccaaa aatagcgcga aaagcgegat tattgacctg 900
[0756] aaaaagacca atccgagcga ttgggataaa gatgtgegece cgaccatgaa agcgetggaa 960
[0757] gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tagcaatgtg 1020
[0758] aaaaacaagg cgacctatct gggcctgacc gaaaaaggta cccgeggtee gaatggtgtt 1080
[0759] accaccggcece tggatcatct ggttgaactg ggegtgacce atgtgecatat tctgecgatg 1140
[0760] ttcgattttt ataccggcga tgaaagcgaa cgcgattttg agaagageta caattgggge 1200
[0761]  tatgacccgt atctgtttac cgttccggaa ggccgetata gecaccaatce gattgatceg 1260
[0762] catgtgcgca ttaatgaagt gaagcagatg gtgaaagcge tgcatgaaaa tggeattcge 1320
[0763] gtgattctgg atatggtgtt tccgecatacc tttggeattg gegtgetgag ccegtttgat 1380
[0764] accgeggtge cgtattattt ttaccgcatc gataaaaccg gegegtatct gaatgaaage 1440
[0765] ggcgtgggea atgttatgge gaccgaacgt ccgatgetge geaaatatgt gattgatace 1500
[0766] ctgaaatggt gggtgctgga atatcatgtg gatggettte getttgatca gatgggectg 1560
[0767] atggataaaa aaaccatgct ggacctggaa aaagaactge atgegattga tccgaccatt 1620
[0768] ctgctgtatg gcgaaccttg gggtggttgg ggcgegecaa ttegttttgg caaaagegat 1680
[0769] gtgggcggea cccatattge ggegttcaat gatgaattte gegatgegat gegeggecage 1740
[0770] gtttttaatg cgaccgtgaa aggctttctg atgggegege tggcaaaaga aaccgegatt 1800
[0771]  aaacgcggtg tggtgggcag cattgaatat gatgatgtga ttcgcagett tgcgaaagat 1860
[0772]  ccggaagaga ctattaatta tgtggcgtgc catgataatc ataccctgtg ggacaaaaat 1920
[0773]  tatctggcgg cgcaggegga taccaatatt aaatggaccg aggagatgct gaaaaatgeg 1980
[0774] cagaaactgg cgggtgegat tttgttaacc agccagggea ttcegttttt gecatgeggge 2040
[0775] caggattttg cgcgcaccaa aaaattcgat gagaacagct ataatagecc gattagcatt 2100
[0776] aatggcctgg attatgegeg caaagcggaa tttatcgacg tgttcaacta ttataaggge 2160
[0777]  ctgatcgaaa ttcgcaaagc gcatccggeg tttcgtcaac gtaccgegga tgatattaag 2220
[0778] aagaagatca ccttcctgee gaccaccegt aaaatggtgg cgttcaccat taaagatgag 2280
[0779] aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggatttt 2340
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[0780] accctgccgg aaggcacctg gaatgtggtg gtggatcage aaaatgeggg caccaaagtg 2400
[0781] ctgtatcagg tgagcggcaa aattaccgtg aaaagcatta gegegatggt gatgtataaa 2460
[0782]  <210> 11

[0783]  <211> 2460

[0784]  <212> DNA

[0785]  <213> A LiFF

[0786]  <400> 11

[0787] atggcaacag aactggtcat ccattatcat cgctgggatg gtaattacga tggttggaac 60
[0788] ctatggattt ggtgggtaga gecctatctct aaagacggeg cggeatatca atttactgaa 120
[0789] aaagatgatt tcggtgtcgt agcaagagtt aaattcgacg aaactttgac aaaagttgga 180
[0790] atcattgtta gacttaatga atggaaggaa aaagatgttg cgatggatag atttatatcg 240
[0791] ataaaagatg gaaaagcgga ggtgtggttg ttgcaaggta tcgaacagat atacacaaca 300
[0792] aagccagata caagcccaag agtacttttc gctcaageta gagcacagga tgttatcgaa 360
[0793] gcttacttaa caggacaagt tgatactaca aaagttagcg caaaagttac agtcgacggt 420
[0794] gttgaaagaa aagttgcaaa ggttgaaaaa gcaaatccaa cggatatatc aaaaacaaac 480
[0795] cacgtaaaaa tcactcttgc tgaaccaata aagcttgacg aagtcaacaa agatgtccaa 540
[0796] gttgaaatcg aaggctacaa accagcaaga gtaatcatga tggaaatctt agacaaaata 600
[0797] tactacgatg gtccacttgg ttttgagtat tctccaacta aaactacaat cagagtatgg 660
[0798] tctectgtet caaagacagt agatttacta ctttacaaaa attgggatga caaagaacct 720
[0799] acaaaagtcg tacctatgaa atacatcgga aatggcgegt gggaagceegt tctcgatggt 780
[0800] gattgggaag gttggttcta tagaataaga tatttcagtt acggagagta tagggaagga 840
[0801] gtagattact tctccaaagc agtcacgaaa aactctgcaa agagcgcaat catagatctg 900
[0802] aaaaagacaa acccatctga ctgggataaa gatgtaagac caaccatgaa agctcttgaa 960
[0803] gacgctataa tctacgaaat tcatattgca gatatgacag gacttgacaa ctccaatgtc 1020
[0804] aaaaataaag ctacatacct tggccttacc gaaaagggta caagaggacc aaatggegtt 1080
[0805] acaactggtt tagaccacct tgttgaatta ggcgttacge atgtgcatat ccttccaatg 1140
[0806] tttgatttct acacaggtga tgaatcagaa agagattttg aaaagagcta caattgggga 1200
[0807] tacgatcctt acttattcac agtaccagaa ggtagatact caacaaaccc aattgaccca 1260
[0808] cacgttagga taaacgaagt caagcaaatg gtcaaagcat tacacgaaaa tggaataaga 1320
[0809] gtaatactcg atatggtatt cccacataca tttggtatcg gegttcttte accatttgac 1380
[0810] acagcggtcc cttactattt ctacagaatc gataagacag gegettattt gaacgaaage 1440
[0811] ggcgttggaa atgtcatgge aacagaaaga ccaatgctta gaaaatacgt tattgataca 1500
[0812] ttgaagtggt gggtattaga ataccatgtt gatggattca gattcgacca aatgggtcte 1560
[0813] atggataaga aaacaatgct agatttggaa aaagaattgc acgctataga tccaacgata 1620
[0814]  ttgctctacg gtgaaccatg gggtggttgg ggtgetccaa taagattcgg aaaatcagat 1680
[0815] gttggtggaa cacacatcgc tgcatttaac gatgaattca gagacgctat gaggggttce 1740
[0816] gtgttcaacg caacagtcaa aggtttctta atgggcgege ttgcaaaaga aacagegatc 1800
[0817] aaacgtggcg ttgtcggaag cattgagtac gacgatgtaa taagaagett tgcaaaagac 1860
[0818] ccagaagaaa caattaatta cgttgcatgc catgataacc acacactttg ggataaaaat 1920
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[0819] tacttagcag ctcaagcaga tacaaacata aaatggacag aagaaatgct caaaaacgct 1980
[0820] caaaaattag ctggagccat actattaact tctcaaggta taccattctt acacgctgge 2040
[0821] caagattttg caagaaccaa aaaaggtgat gaaaattcat ataactcacc aatttcaata 2100
[0822] aacggtcttg attatgcaag aaaagcagaa ttcatagatg tcttcaatta ctacaaagga 2160
[0823] ctcatagaaa tcagaaaagc tcatccagca ttcagacaaa gaacagcaga tgatataaaa 2220
[0824] aagaaaatca catttttgcc aaccacaagg aaaatggttg cctttacaat caaagatgaa 2280
[0825] aacgatagct ggaaagagat actcgtcata tacaacggtg atacaaaaga ccaagatttt 2340
[0826] acattaccag aaggcacatg gaacgtagta gtcgaccaac aaaacgcagg tacaaaagta 2400
[0827] ttgtatcaag ttagtggaaa aataactgta aaatccatat ccgcgatggt aatgtacaag 2460
[0828] <210> 12

[0829] <211> 2460

[0830] <212> DNA

[0831]  <213> AT

[0832]  <400> 12

[0833] atggcgaccg aactggtgat tcattatcat cgctgggatg gcaattatga tggctggaat 60
[0834] ctgtggattt ggtgggtgga accgattage aaagatggeg cggegtatca gtttaccgag 120
[0835] aaggatgatt ttggcgtggt ggcgegegtg aaatttgatg aaaccctgac caaagtggge 180
[0836] attattgtge gcctgaacga atggaaagaa aaggatgtgg cgatggatceg ctttattage 240
[0837] atcaaagacg gcaaagcgga agtttggetg ctgcagggea ttgaacagat ttataccacc 300
[0838] aaaccggata ccagtccgeg tgtgetgttt gecacaagege gtgegcaaga tgtgattgaa 360
[0839] gcgtatctga ccggecaagt ggataccacc aaagtgageg cgaaagtgac cgtggatgge 420
[0840] gtggaacgca aagtggcgaa agtggaaaaa gegaatccga ccgatattag caaaaccaac 480
[0841] catgtgaaaa ttaccctgge ggaaccgatt aaactggatg aggtgaacaa agatgtgcag 540
[0842] gtggaaattg aaggctataa accggegege gtgattatga tggaaatcct ggacaagatt 600
[0843] tactatgatg gccecgetggg ctttgaatat agecccgacca aaaccaccat tcgegtgtgg 660
[0844] agcccggtta gcaaaaccgt ggatctgetg ctgtataaga attgggatga taaggaaccg 720
[0845] accaaagtgg tgccgatgaa gtatattgge aatggegegt gggaagcagt tctggatgge 780
[0846] gattgggaag gctggtttta tcgeattcge tactttaget atggegaata tcgegaagge 840
[0847] gtggattatt ttagcaaagc ggtgaccaaa aatagcgcga aaagcgegat tattgacctg 900
[0848] aaaaagacca atccgagcga ttgggataaa gatgtgegece cgaccatgaa agcgetggaa 960
[0849] gatgcgatta tctacgaaat ccacatcgeg gatatgaccg gectggataa tagcaatgtg 1020
[0850] aaaaacaagg cgacctatct gggectgacc gaaaaaggta cccgeggtee gaatggtgtt 1080
[0851] accaccggee tggatcatct ggttgaactg ggcgtgacce atgtgecatat tctgecgatg 1140
[0852] ttcgattttt ataccggcga tgaaagcgaa cgcgattttg agaagageta caattgggge 1200
[0853] tatgacccgt atctgtttac cgttccggaa ggccgetata gecaccaatce gattgatceg 1260
[0854] catgtgcgca ttaatgaagt gaagcagatg gtgaaagcge tgcatgaaaa tggeattcge 1320
[0855] gtgattctgg atatggtgtt tccgecatacc tttggeattg gegtgetgag cccgtttgat 1380
[0856] accgeggtge cgtattattt ttaccgcatc gataaaaccg gegegtatct gaatgaaage 1440
[0857] ggcgtgggea atgttatgge gaccgaacgt ccgatgetge geaaatatgt gattgatace 1500
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[0858] ctgaaatggt gggtgctgga atatcatgtg gatggettte getttgatca gatgggcctg 1560
[0859] atggataaaa aaaccatgct ggacctggaa aaagaactge atgegattga tccgaccatt 1620
[0860] ctgctgtatg gcgaaccttg gggtggttgg ggcgegecaa ttegttttgg caaaagegat 1680
[0861] gtgggcggea cccatattge ggegttcaat gatgaattte gegatgegat gegeggcage 1740
[0862] gtttttaatg cgaccgtgaa aggetttctg atgggegege tggcaaaaga aaccgegatt 1800
[0863] aaacgcggtg tggtgggcag cattgaatat gatgatgtga ttcgcagett tgcgaaagat 1860
[0864] ccggaagaga ctattaatta tgtggcgtgc catgataatc ataccctgtg ggacaaaaat 1920
[0865]  tatctggegg cgcaggegga taccaatatt aaatggaccg aggagatgct gaaaaatgeg 1980
[0866] cagaaactgg cgggtgegat tttgttaacc agccagggea ttcegttttt gecatgeggge 2040
[0867] caggattttg cgcgcaccaa aaaaggcgat gagaacaget ataatagecc gattagcatt 2100
[0868] aatggcctgg attatgegeg caaageggaa tttatcgacg tgttcaacta ttataaggge 2160
[0869] ctgatcgaaa ttcgcaaagc gcatccggeg tttcgtcaac gtaccgegga tgatattaag 2220
[0870] aagaagatca ccttcctgee gaccaccegt aaaatggtgg cgttcaccat taaagatgag 2280
[0871] aacgacagct ggaaagagat cctggtgatt tataacggeg ataccaagga tcaggatttt 2340
[0872] accctgcegg aaggcacctg gaatgtggtg gtggatcage aaaatgeggg caccaaagtg 2400
[0873] ctgtatcagg tgagcggcaa aattaccgtg aaaagcatta gegegatggt gatgtataaa 2460
[0874]  <210> 13

[0875]  <211> 820

[0876] <212> PRT

[0877]  <213> A LillF

[0878]  <400> 13

[0879] Met Ala Thr Glu Leu Val Ile His Tyr His Arg Trp Asp Gly Asn Tyr
[0880] 1 5 10 15

[0881] Asp Gly Trp Asn Leu Trp Ile Trp Trp Val Glu Pro Ile Ser Lys Asp
[0882] 20 25 30

[0883] Gly Ala Ala Tyr Gln Phe Thr Glu Lys Asp Asp Phe Gly Val Val Ala
[0884] 35 40 45

[0885] Arg Val Lys Phe Asp Glu Thr Leu Thr Lys Val Gly Ile Ile Val Arg
[0886] 50 55 60

[0887] Leu Asn Glu Trp Lys Glu Lys Asp Val Ala Met Asp Arg Phe Ile Ser
[0888] 65 70 75 80
[0889] Tle Lys Asp Gly Lys Ala Glu Val Trp Leu Leu Gln Gly Ile Glu Gln
[0890] 85 90 95

[0891] TIle Tyr Thr Thr Lys Pro Asp Thr Ser Pro Arg Val Leu Phe Ala Gln
[0892] 100 105 110

[0893] Ala Arg Ala Gln Asp Val Ile Glu Ala Tyr Leu Thr Gly Gln Val Asp
[0894] 115 120 125

[0895] Thr Thr Lys Val Ser Ala Lys Val Thr Val Asp Gly Val Glu Arg Lys
[0896] 130 135 140
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[0897] Val Ala Lys Val Glu Lys Ala Asn Pro Thr Asp Ile Ser Lys Thr Asn
[0898] 145 150 155 160
[0899] His Val Lys Ile Thr Leu Ala Glu Pro Ile Lys Leu Asp Glu Val Asn
[0900] 165 170 175
[0901] Lys Asp Val Gln Val Glu Ile Glu Gly Tyr Lys Pro Ala Arg Val Ile
[0902] 180 185 190

[0903] Met Met Glu Ile Leu Asp Lys Ile Tyr Tyr Asp Gly Pro Leu Gly Phe
[0904] 195 200 205

[0905] Glu Tyr Ser Pro Thr Lys Thr Thr Ile Arg Val Trp Ser Pro Val Ser
[0906] 210 215 220

[0907] Lys Thr Val Asp Leu Leu Leu Tyr Lys Asn Trp Asp Asp Lys Glu Pro
[0908] 225 230 235 240
[0909] Thr Lys Val Val Pro Met Lys Tyr Ile Gly Asn Gly Ala Trp Glu Ala
[0910] 245 250 255
[0911]  Val Leu Asp Gly Asp Trp Glu Gly Trp Phe Tyr Arg Ile Arg Tyr Phe
[0912] 260 265 270

[0913]  Ser Tyr Gly Glu Tyr Arg Glu Gly Val Asp Tyr Phe Ser Lys Ala Val
[0914] 275 280 285

[0915] Thr Lys Asn Ser Ala Lys Ser Ala Ile Ile Asp Leu Lys Lys Thr Asn
[0916] 290 295 300

[0917]  Pro Ser Asp Trp Asp Lys Asp Val Arg Pro Thr Met Lys Ala Leu Glu
[0918] 305 310 315 320
[0919] Asp Ala Ile Ile Tyr Glu Ile His Ile Ala Asp Met Thr Gly Leu Asp
[0920] 325 330 335
[0921]  Asn Ser Asn Val Lys Asn Lys Ala Thr Tyr Leu Gly Leu Thr Glu Lys
[0922] 340 345 350

[0923] Gly Thr Arg Gly Pro Asn Gly Val Thr Thr Gly Leu Asp His Leu Val
[0924] 355 360 365

[0925] Glu Leu Gly Val Thr His Val His Ile Leu Pro Met Phe Asp Phe Tyr
[0926] 370 375 380

[0927]  Thr Gly Asp Glu Ser Glu Arg Asp Phe Glu Lys Ser Tyr Asn Trp Gly
[0928] 385 390 395 400
[0929]  Tyr Asp Pro Tyr Leu Phe Thr Val Pro Glu Gly Arg Tyr Ser Thr Asn
[0930] 405 410 415
[0931]  Pro Ile Asp Pro His Val Arg Ile Asn Glu Val Lys Gln Met Val Lys
[0932] 420 425 430

[0933] Ala Leu His Glu Asn Gly Ile Arg Val Ile Leu Asp Met Val Phe Pro
[0934] 435 440 445

[0935] His Thr Phe Gly Ile Gly Val Leu Ser Pro Phe Asp Thr Ala Val Pro
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[0936] 450 455 460

[0937]  Tyr Tyr Phe Tyr Arg Ile Asp Lys Thr Gly Ala Tyr Leu Asn Glu Ser
[0938] 465 470 475 480
[0939] Gly Val Gly Asn Val Met Ala Thr Glu Arg Pro Met Leu Arg Lys Tyr
[0940] 485 490 495
[0941] Val Ile Asp Thr Leu Lys Trp Trp Val Leu Glu Tyr His Val Asp Gly
[0942] 500 505 510

[0943]  Phe Arg Phe Asp Gln Met Gly Leu Met Asp Lys Lys Thr Met Leu Asp
[0944] 515 520 525

[0945] Leu Glu Lys Glu Leu His Ala Ile Asp Pro Thr Ile Leu Leu Tyr Gly
[0946] 530 535 540

[0947]  Glu Pro Trp Gly Gly Trp Gly Ala Pro Ile Arg Phe Gly Lys Ser Asp
[0948] 545 550 555 560
[0949] Val Gly Gly Thr His Ile Ala Ala Phe Asn Asp Glu Phe Arg Asp Ala
[0950] 565 570 575
[0951] Met Arg Gly Ser Val Phe Asn Ala Thr Val Lys Gly Phe Leu Met Gly
[0952] 580 585 590

[0953] Ala Leu Ala Lys Glu Thr Ala Ile Lys Arg Gly Val Val Gly Ser Ile
[0954] 595 600 605

[0955] Glu Tyr Asp Asp Val Ile Arg Ser Phe Ala Lys Asp Pro Glu Glu Thr
[0956] 610 615 620

[0957] Tle Asn Tyr Val Ala Cys His Asp Asn His Thr Leu Trp Asp Lys Asn
[0958] 625 630 635 640
[0959] Tyr Leu Ala Ala Gln Ala Asp Thr Asn Ile Lys Trp Thr Glu Glu Met
[0960] 645 650 655
[0961] Leu Lys Asn Ala Gln Lys Leu Ala Gly Ala Ile Leu Leu Thr Ser Gln
[0962] 660 665 670

[0963] Gly Ile Pro Phe Leu His Ala Gly Gln Asp Phe Ala Arg Thr Lys Lys
[0964] 675 680 685

[0965] Gly Asp Glu Asn Ser Tyr Asn Ser Pro Ile Ser Ile Asn Gly Leu Asp
[0966] 690 695 700

[0967] Tyr Ala Arg Lys Ala Glu Phe Ile Asp Val Phe Asn Tyr Tyr Lys Gly
[0968] 705 710 715 720
[0969] Leu Ile Glu Ile Arg Lys Ala His Pro Ala Phe Arg Gln Arg Thr Ala
[0970] 725 730 735
[0971]  Asp Asp Ile Lys Lys Lys Ile Thr Phe Leu Pro Thr Thr Arg Lys Met
[0972] 740 745 750

[0973] Val Ala Phe Thr Ile Lys Asp Glu Asn Asp Ser Trp Lys Glu Ile Leu
[0974] 755 760 765
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[0975] Val Ile Tyr Asn Gly Asp Thr Lys Asp Gln Asp Phe Thr Leu Pro Glu

[0976] 770 775 780

[0977]  Gly Thr Trp Asn Val Val Val Asp Gln Gln Asn Ala Gly Thr Lys Val
[0978] 785 790 795 800
[0979] Leu Tyr Gln Val Ser Gly Lys Ile Thr Val Lys Ser Ile Ser Ala Met
[0980] 805 810 815
[0981] Val Met Tyr Lys

[0982] 820
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