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CON 106536728 A W F E Ok #B 1/4 1

L —MUE R S, Pk ud R SRR DR B2 R T-9°N DNAZR A i 2 L 1R 7 71
Ly sATTIOA BAL B8 B /b — PN R B R AP

2. MRAE BRI BRI IR 1) 250 6 SR Al FGrh BT i B e SR A, B AR R HLA BN
[R5 L) TRAL

3. MR HE RO BRI ik 1) 250 K SR B il e P BT i B e S AR A, B AR Rl LA g K A
TR A

4. AR AR R BT A s (1) 58 & Wl , A Bt B 4 AP & 59°N DNAZE A il 2 &
B 7 HIH I Ly sATTMe t[RIUE Y 548

5. FRPE AR LR A i it 1 58 A Hodb Bk 58 A8 2 DNAZR & 1

6 . BURIEE SR 1Pk (R s 19 58 A e o Fir iR DNA SR & il 2 B R U DNAZR 5 1

7 AR AR EE SR 6 ik 1 ot (K 58 & 1, Pk dU& I 3R S e B HH DL T A 24 BR
e AN DNASE At . ADNAZE Arififi—a . T4 . RB69 FlTph i 20W 1 1A DNASE 41t

8. MR AR AR EE SR 7 I ik 1 i 1) 58 A il , e BIr o B e 4l B DNA SR & il >k B e I FH
& HERTE JE (Thermococcus) « KERE JE (Pyrococcus) A1 k23R 1E J& Methanococcus) 4H Ak,
iEeERin) =

9. R P BUREL R 7 BT IA B Z R oy 40 B DNA SR 5 I8 , B i B2 i o 40 B DNA TR A5 % 5 e
Vent B A Deep VentH A9 NE ARE AP AR A4 .

10 R AR ZE R B ik (K B0E 1 56 A 8, b TR B AU B DNA SR & Bl 2 9 NI &
A o

11 AR AR B3R 1 - 10 7 AT — T By 3t (1) 40 1) 5 I » G v B 50 (1) SR A I 72 2
Bt F25[AT-9°N DNAZR & Z 18 71 () Leud08 1 /BE Ty r409 H11 /B Prod 10/ £ B Abfu &
BERAZ,

12 MRHEBOR R 1L PR K s K 58 A, Hoh Bk i (19 3R S 5 59°N DNAR &
Bt A LR PP B ) Leud08A 1a Rl /B Tyr409ATafil/BProd 1 01 1 e A Y5 1) B #r 547 .

13 R AR B R 1 —1 27 AT — T B s (1) et () 5 A I » L vp i st 1) 3R A i 5 B AR

5 A A B AL S B AR S MR BR Rl Vs

14 R BUREE R 13 BT I 1 50t 1) 56 & Bl , e Brod e iR SR A B AE e B 5 R T-9°N
DNASE S L2 77 51 (K Asp LA /BRG Lul 43K A7 B AL 10, & B B 94T

15 R AR B3R 1~ 149 AT — T B 3t (1) s () 56 A I » G vp o 5% 1) SR A IR 72 T
e FSERIT-9°N DNAZR Al 2 B/ 7 71 (KA Lad85 K A B AL B 5 B R AT .

16 AR BURZE R 16 P i I 50 (1) 5 & B, b Frid KA A & Dhse BRI T9NE S
W A B 7 71 (K A1a485LeumkAlad85Va l 1) B # 5 48 ,

17 AR YR BRI ELR 1 - 16 HAF— T B o 1 O 1) 2R A il , i i 26t 19 58 & B A1 Th B
A T9°N DNAZR & il 2 B2 e 91 h 1K Cy s 223 1) fr B Ab AL, 3“&&7H%%ﬁ&MEﬁﬁ
A5

18 AR BRI EE R 1 7RI B 50 19 56 &, L p ik
A 2 R T A H [ Cys223Ser [ B #r AR

19 AR HEBUR)EL R 118 AF— T Bl i 1 O 1) 58 A il i ik it (1) 2R & B A1 Zh g
SEFT9°N DNAZR A B 2 B2 )7 51 W 1 Thr 5 14147 B Ak /‘*<§£ﬁkﬂ”r]Hﬁ;&iiﬁaﬁﬁ%i%ﬁa%

AR E DR LERTINKRE

%\i%

2
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/E

20 AR5 BN ELR 19 Pk 1) head 1) 58 50, Horb ik SR A B A8 & DhRe 25 [R T9 N A

R 2 LR 77 I Thr514A1aBE Thrb 1 4Ser {1 B #1584
21 MR BOREE R 1-20 9 AF— BB IR 1 2O 1 58 &l , BT et 19 58 & Bl E 76 2 e
SE[E T9°N DNAZE A B & LR 17 51 P I T1e521 [ o7 B A A 55 98 A0 B AN ] (1) 28 2k R 1) B i 5

22 AR PE RO EL R 2 L Pk (9 2feads 1 58 A, Hodb ik R A A & DhBe SRR T9°NER A

B LR 7 FH () T1eb21 Leu EHLRAZ

23 — PP IE I A, BT I AU ) 5 A B 5 X AR S 5 M B B R BT PR
SIS SEQ 1D NO: 1-4F AR — DR ER T, K rid B ¥ R AR EA LT
() 5EAT « AEAT B 34b B HpFE T Lys I 1eBGInZ AMIAT— k3L

24 AR YRR EE R 23 Firidk () 50 1K) 58 A1, e o ik AR G AE A B 34k B H liMe t

25 MR PR BRI B R 2324 H T — T BT IR 1 i 19 58 5 , I o 40 19 58 A I A2 1)
fe FSE A T-9°N DNAZR A 2 2L 1R 7 51 1 ) Leud08 M1 /B Ty r409H1 /B Prod 101 7 B Ab 075
BHRRA,

26 AR YRR ELR 25 Fr ik (K i () R A Hoh ik 80 (9 2R S R A5 59°N DNAR &
R 17 1) 11 Leud08A La All/BL Tyr409A 1a Fll/BiPro4 101 Le [l ¥ ) B #5745 .

27 R PR BRI B R 23-26 AT — T BT IR 1 50 19 58 B , b Bd 50 1 58 Al S5 8 4R
R TR A R A A 5 B AR B A0 B e 12k

28 AR YE BN ELR 27 P ik (1) e ae 1) 58 51 » e b Ik i 1) 58 & B AE D) Be 55 [R] T-9°N
DNAZE Al S L8 7 71 (K Asp LAL AN /BRG Lul 43K A7 B AL 2 B B 58 A8

29 MR PR BRI EL R 23-28 AT — T BT I 1) L4 1 58 5 g , L o B ok 40 1 3R A i IS A1 1)
fE 4 [FT9°N DNAZE G 2 5218 7 71 1K A Lad 85 1 fir BAL 0,5 B # RAZ

30 . AR R AR EL SR 29 P ik (1) e i 1) 58 A0, Horb i SR A AL & DhBe SR T9°NEK A
B JE 1R 7 51 A 1a485LeuBiAlad85Val [ B 1 547

31 AR PR BRI EL R 23-30 H AT — T BT IR 1) o5 i 4 58 58, Fmid de s 11 5% A B AE T B
S[EF-9°N DNAZE A B Z L 1R 2 51 i 1 Cy s 223 (7 B A0, 2 98 A8 AN [ 1) 2 L B 1 ' 8 5

32 ARE RN EL R 3 Lk (1) ofuids 1 R A 1, Hoh ik R A B & Dhge RS T9°NER A
R Z IR THH [ Cys223Ser [ B #r A7

33. —MUE R R AR, s R A A UL PR E— AR BR)T A1 : SEQ 1D
NO:6-8.10-12.14-16.18-20.22-24F126-28. 30 F132.

34. — ML 5, TR LR 73 T Jm D A AE BRI ZE 2R 1 -3 3/ AT — T e S s 1 5%
it o
35. —PhRIL B , T id SRk B 6 5 BRI R 34 TR AL R 01

36. —PhTE UM, Brid 15 406 S BRI R 35 BT il (1) 84k

37.— P HT A 2 RS NDNAK J5 1%, B J7 A 56 e v BA N 4 0 A B AR S -
(1) MRPEBCREE R 1-33HE— TP I s R 5 A, (1) DNARSEAR s AT (11 1) B2 BRVA R o
38 MR RN EL R 37 Fradk (¥ 77 7%, Fo vp BT iR DNARSAR 40, 45 SR AR RE 51

o>
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39. — M H T HHATZ B R N SSLIRE, Frd il & a8 - anfeAUR 225K 1-33 1 4F
— IR S SR AR T PR VA o

40 . FRPEBURE R 39 T iR il A&, Horh Brid i B IR A S e AR L A H I

A1 MR EE SR 39 BT ik (1) 7 6, e b Pk % B R 46 A U A2 H B

42 MRHEBORNEE SR 39 BT ik (1) 7 6, e o B 4% 5 B A ARSI ) A% R

43 MR BRI E SR A2 BT iR 1R &, Horh IS A % 5 1R T AE ST Bl AR ab 4 2 4 LA
fEFHIIEAE R FR T RIMMEAEN S 20k

A4 FRYEROREE SR A2 B i (19 3577 6 5 JH R A3 0 1 A% Y T A0, 55 0, 5 W2 e T ek g s e T 2
UL A% B8 B A 3 BB IR = IR B 0, I iz BB A i S B A 5
HALA BB B AT BB BRI 3 —OHE A 2 1] , US98 i i LB 42 DL T 2544 1) 2L ]

-0-7

HpZZE-CR)2-0R.CR)2-NR") 2.C®R ) 2-NMR*.-C R’ ) 2=S-R” FI-C R ) o-F 1
AT,

HARRANR & AT R R I AR 5 22 A S n] BB B (1) AR 4 2 A (9 — 58 4

FEAR ST M2 SR S ek BRI e 3 L 55 SR ek LM AL VbR L 5 AL L A5 R L R R
S IR UL B L O A | A AR A B A, BOE T % R A B 1 R P A
W8 R ) 2R =CR” ) o M be At , Horp R AT LA AH R B9 B30AS [F] 1 9 Hok 5 A9
FEE R M = R DA b AR A s F A

Horp Bira 43 7] DAL B A TR AA , 76 BT I v ) 4 op BSR4 58 B 9 H, B Z 2 —C
(R) o~FINf, F4# A8 O SHERNH: , PR 176 #10H , JI 3k o [A] A4 78 7K P S A1 T A 8 DA 3R it s A Ui
23 OHI 20 F 5

S A7 —C (R ) o-S-R°I, AR FEF A 2.

45 AR PEAUR) EE R A4 Pk (00 &, Horh B2 A i A% H IR EURZ T IR 22 bt BUAUAR
1) bE o

46 MR AR BUR)EE SR 45 BTk iR &, o Brid B Z B Rz 5 1 -Z2-C R ) o
N3o

AT MRHEBCRE R 46 ik (k& bz 2S5 R 2.

48 . MR AR BUREE SR 40 BT il 1 R &, e o B iS40 19 % 1 R 4 8 A 10 DA o VR ik &
TR AZ A BRI R U

49 MR AR BUR]EE SR 39 FIT i 1 R, e o BT i A A0 ) 4% 1 IR A0, 475 HL AT 48 FH P 3R 1) 4
k5 AR I AR LI FE B AR R BAZ

50 . MRAB BRI ZE R 49 B ik 535 &, e o Birad w0 A e 4 e AR it -

51 AR M BRI EE R 39 Birad 193 ) &, Frod ik ) 8 0 B, 2 — Pl B 2 FHDNARSRAR 437 A1/
EGIEY/R

52.— R B ZHDNAR & , i B ZHDNAE &85 5SEQ 1D N0:29%F /60% .70% .
80%6.90%.95% 99 % [A]— K2 LR 751, BTk A DNAZR A B AE DhRE 58 [AT-9°N DNAZR
ABFEILIR 7B P I Lys4TTI AL B AN

53. —FhEEZIDNAKE & , Frid EEZIDNAR A B2 & 5SEQ 1D NO:31E 60% .70% -
80%6.90% 95% 99 % [A] — [ 24 FL 1R 7 51 , BT ik S ZHDNASR A B AE DhRE 56 [ T-9°N DNAZR

4
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SEFR B F T I Lys4TTHIAL B A5 .

54 MR PERRNELR52-53HE— BT IR 1) KA 1 , Hodb BTk 5 Gt AE DhBe B 451 T9°
N DNASE A FE Z L8 7 51 P [ Leud08 /B Ty r409 1 /BX Prod 1 OfK) A B Ab 60, &5 B #5845,

55 IR IE AR R SAPTAR I R G0l , A Tk A A5 59°N DNAR SR LR )75
H I Leud08ALaFl /B Tyrd409A1afl/BiPro4101 1 e [FJ5 (1) B #5845

56 . RPN ZL R 52-55 T —TUFT IR (1) 56 A , Hovb Fridk SR & 5 10 AR B SR A R A LE
5 BEAR I AU BR R VS PE

57 RPN Z RSO TR B 5 A0, Horb I KA B /E DhRe E2ER T9°N DNAR A BFR
BT I Asp141 F1/BLG Lul 437 7 B AL 2 B R4S

58. MR PR BRI B R 52-5THT— T T IR B A 1, Hop ik 5 A AR Dh e L5 R T9°
N DNABR A B8 7 51 P A A1ad85 1K) A7 B Ab 0 3 B B R AR

59 MR PR BRI B RASFTR (1 5 & 1, A iR R A A & Ihee LR TONK AR &
1% 571 F1 A la485LeuBlAlad85Val [{) B # R A%

60 . M P BRI EE SR 52-59 AT — T AT IR (M K A B, Frid B A B e /£ Dhpe 2 [ T9°N
DNAZR A i 2 SE R 177 971 1 1R Cy s 22 31447 B AL, 15 988 AN [ 1) SE PR 1) B 3 9878 o

6 1. MRHE BRI Z R0 PR 1) 5K & 1, b Frd R A B & et LR TONK AR &
FR T ) Cys223Ser i) B #r FEAF

62 MR AL E R52-6 1 AL — T AT IR (W K A8, Frid B A B e /£ Dy Re 2[R T9°N
DNAZR A B 2 SE 18 157 371 18 Thr 5 LA T A7 B AL, 15 98 A8 e AN [F) (1) SE PR 1) B e 5988

63. MRHE BRI ZE RO 2P IR (1) 55 1, I A Frdk A B & DhBe L5 R TN A R 2
% 571 F1 ¥ Thr514A1aBL Thr5 1 4Ser ) B # R A7

64 ML BRI SR 52-6 3 AT — TR AT IR (1) K A 1, ik B A B e /£ Dy fe 128 [ T9°N
DNAZR A B 2 L8 17 21 1R 11 eb21 I B Ab A, 15 9 AR g AN [ 1) B L R 1) 4 AR

65 . ARIEAUFIER6AFTA I IR A B, Horb Ik A B A5 D ge B4R T9° NI A i 2 A
BRFEH I T1eb21 Leullt) B #9845,

66.— Fh B ZHDNAR S/ , ik B4 DNAR S B0 5 5SEQ 1D NO: 5% 60%.70% .
80%+90%95% 99 % [F]— W 2R 751, Frid EH R AR DI6E 55 F T 9°N DNAR &/
AL H P Ly sATTH—ANBCE 2 M B A& 2D — DM E R E R
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AT % EER RN SCENIZANZITR R S8

[0001] 7%

[0002] iy Ag A W AA T ARG T DNA SR 25 il R A2 | RN 4457 FE Ik (K1 24  DNAZRE £ e 3 s i
(i) 149 E MR DA B TR B S 1) 5 A/ D 425 R R AE Ao VFDNARY o O B M 52 1l o % BT A% A R 250
Y, FEA R TES MR S AME A I R (1) U 138 N B R A B AR K.

[0003] JE%|FE

[0004] A< HI 35 4 (R HEL A% X P B3R — 2R AC SR IR AE AR A TP1152 . TXTH ST
PRt TR SO B BT 2014455 H28 H , K/ A 186Kb o L F4% 201 7 71 R 15 Sl it 51
DA BEAR B IR N AR S

[0005]  f&jIA

[0006]  ASCEILT HT BRI 3 35 N R A5, il % 17 BRI ) 2
1E3 FEFR AU AT EURIE/E R B R T RN S BN A RHA D H
N A b % e R o3t 1) TR A S T A 1) B A R DAL L B I R A S i BN
I HEA 2 HARAICRI L

[0007]  fEHEELSE Ty S rh, UG B AL D RE LAF A T 9°N DNASR G B 2L 1R 7 71+
WLy sATTHIAL B AL 7 22 /D — AR L IR B e R AR B AR 9N DNAE A I 2 2L 12 7 71 WISEQ
ID NO:5JT 1] o 75 R LE st 77 S v, B 4 S AR A0, 15 98 748 i LA B /MM e T R 11 9 A8 o 7 3
BE S Ty S, B e R ARG SRR LA B K AN B () BRI () RAR A AL S T R, B
0 I AF A HE T B R R TR AL R R AR

[0008]  AICif 2N 1 HEAMIDNAK S8, vk 20 UDNASR & B9 2 5 SEQ 1D NO:29% /b
60%6.70% 80% 90% .95% .99 % [F] — ¥ Z B 1R /77 71, Pk HZHDNASR A Bl AE D e 45 [F] T
9°N DNASR A B LR T2 Ly s4T7 ) A EAL B o

[0009]  ZARSCik 2N 7 HAHMDNAZK A, Bk B 20 KDNASR A0 & 5 SEQ 1D NO:31% /b
60% 70% +80% 90 % +95% 99 % [F] — AR /7 71|, FTid A DNAR S BEAETh R 55 F T
9°N DNAZE BB 2 F1R 7 FH Ly s477THIAr B A 5 o

[0010] ARSI 2T T HAH K DNAKK Gl , Frid B 240 [ DNAR A B0 % 5 SEQ 1D NO:5 % /b
60% 70% +80% 90 % +95% 99 % [F] — (LR /7 71| , BT A E5 41 (1) DNASE & B 78 ThRe L 25 [F]
T9°N DNAK SR E AR T FH Ly s477THIAr B A 5 o

[0011]  FE-—SUsEiE Ty R, A B ADNAR & 1 . BURIE SR LT A I U 0 R A i, o
DNAZ A B2 BRI AUDNA R A1 o A B ] LU B B & AN B DNASE A1 ADNAZR & -
a.T4.RB69FIph i 2015 T4 1A DNATRE &l o 75 - L6 5 i 7 7P, BR R A 4N DNAR A B Rk H 3%
HFEHIBRTE B (Thermococcus) « ‘KEKE & (Pyrococcus) A H 423Kk J& Methanococcus) 20
R LI J o 45, SR A B T LA EHVent R A Deep VentH A O NEAEMPIuR &
Al 2H R 2 o AE FE L S 7 S, B d 4N DNASE A 29 NE A1

[0012]  FE—ULsujf iy b, bR T L BSR4, MUE R TR A BEE T LLAE ThRE 25 H T 9°N
DNAZR A B = 12 )7 51 ¥ Leud 08 11 /B Ty r 409411 /B Prod 10 47 B Ab A0 7 B 3 5848 o 5 a1,
BHRAR LAFE S9N DNAK A B IR)T 7 H M Leud08ALlafl /B Tyr409Alafl /B
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Pro41011e RV B HRAZ

[0013]  fE—BesLE )y S b, UG I IR A -5 B A A BRIl B A 35 B AR S DA R Bl
P B, RS LS TT P, BOE R R A REAE DhRE S5 H T9°N DNAR SR AR IR 741
(KIAsp141R1/BLG Ll ul 43 [ A7 B AL 5 B 547

[0014]  FEHLLESLE Ty S i, s I R A L AE D BE LA T9°N DNAZR A5 B 2 AL 1R 7 7
H1 ) ALad85 A7 B AL B B RAZ A, A —Besi Ty b, R A R & DhRe B AE R T9°
NEAHG A TR 75 A lad85LeumiA1a485Val ) B AL .

[0015]  FEHLLESLE )y 2, s R A REETEDRE [ T9°N DNAZR A B 2 5177
HH ) Cy 223 () Aoz B A AL 25 SR AR AN [ ) B TR ) B 45 A8 o M9, AE RERE St Ty v, i
(K2R AR B 5 DhRe EAE R TN G = LR 751 [ Cy s 223Ser [f) B HRAZ .

[0016]  fERLELSL T R, B — AN E BRI S E T Thro1481/8L T 1e521 (A7 &
(AL B, AEFE L SEJE Ty b, UG R R A L& Thae B4R TONR S M E R 75
F1 ) Thr514ATa. Thr514Ser f1/8k T1e521 Leuff B #5748

[0017]  FERLELSLE )T S, UG IR A BT AL S A B R AR L LR N B R R
R o It , £ —Be S Uy S, U I SR A IR AE D) RE B F T-9°N DNAZR Al & 22 1% Fr 7 o
fKIMe t 129 ) {07 B AL A0 35 AR AN [F] (1) R SE BRI B e R A o AL FL LS s 6, OB R &
B Thee B T 9NE SR L IR HH fiMe t 1 20A 1 aff) B B 45 ,

[0018]  ASCIE 2B ¥ AL E R AR G5 A ) B AR R T ) SR A, I AR A S
AL SEQ 1D NO: 147 AL — IR IR 77 51, o B R AR A0 AR o B 3 Ab RAZ R T
Lys\I1eBRGInZ SMIIAE—FRFE I R AL AL R LS T7 S , SO K 3R A B AESEQ 1D NO: 1-4
HAE— AR B 3Ab AL 2 AL FfiMe t K AL

(00191 #E-— ey 2 B T BL b RAR 2 A, U I R A S AT BAE D RE LA TN
DNATE AR LR 7 51 HH (K Leud 081 /B Ty r 409 A1 /B Prod 1 0 A7 B AL A0 25 B B 548 . 49 2t
B R DL HE 59N DNASE & B 2 L 1% 52 71 Hh 9 Leu408ATa Ml /B Tyr409Ala il /By
Pro41011e[FIY5 I B RAZ

[0020] 7Sl )y S, SO K IR A 8- B A R 5 IR B A0 35 B (IR S DA IR Bl v
Ve o BT, FEREEL ST S, U ) SR A B AE D RE B S5 R T-9°N DNAZR Al & 22 1% Fr 7 o
[KIAsp14 1A/ BRGTul 43 [ 7 BAR AL 5 B A RAL

[0021]  FEHELESLE )y 2k, s R A REEE D RE [ [ T9°N DNAZR A B 2 B 1277
F1 IR ALad85 1) 7 B AL L 7 B B RAZ A, £E— Be s Ty b, R AR A A o Re B T9°
N AR E LR 5 1A 1a485LeudkAlad85Val () B # 545

[0022]  7EHLSLs iy b, U K SR A IS S 0 A [ T-9 N DNAZR A5 i U 1R 1 91
(I Thrs 1440/ B Leb 2 LK AL B R AL A, AEHE RS 75 Sy, U (1 5 S B B 75 Thige b
5[] TOONE AR 2 LR 5 I Thr514A1a . Thrb14Ser /R T 1e521 Leuff) B #1547 o
[0023]  FEHELESLIE )y Gk, s R A A E D RE [ [ T9°N DNAZR & B 2 5L 1R 7 7
HH ) Cy s 223 A7 B AL 25 SR AR AN [ ) S R TR ) B 48 AR o B, AERE L ST Ty S v, eI Y
RAMA T8 LR TONE A AR T 5 P Cys223Ser i) B R AL .

[0024]  FEBLEESLHE )y S b, UG I TR A T AR 2 55 A B AR LB N B AR IR A
R o il , £ — BeSE Uy S, U I R AR AE D) RE LR T-9°N DNAZR &g & 2L 1% Fr 71 o
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[¥)Me t 1 29 [ o7 B A A 25 TR AR AN (] 1) 2 25 I 1) L 0 R AR o AE LU ST 7 S, BUE I R A
A5 DhRe BAEFE T ONK AR 2 B 7 71 Me t 1 29A 1a ¥y B # R AZ

[0025]  ASCIEEIL T A SEQ ID NO:6-8.10-12.14-16.18-20.22-24.26-28.30 F1321
(AT — N B S TR 5 2 1 0 1 SR Al

[0026]  ASCIL 2 I T gwmhd AT — A b STy S E S SOE I R SRR IR 4 o A
SRR TS UL EHAAZIR 7 F I RIS AR AR SR 2T A BL R R ) BRI 1
F A

[0027]  ASCIE 2RI T AT BB AZ B RS ANDNAR J7 3%, Brid 772846 o r LR 4 4
MEAEH: ) WIELL ES2iE 77 ZP A —MRMUER R A8, (01) DNABIAR ; f1 (1i1) B
PRV I - A S i 77 2P, DNARRAR B0 45 R % FE 51 (clustered array) o

[0028] A2 T HT AT ERB AR BRI E, Frid s S a5 e bl s
i TT EWAE— A SRR A B AR B R VA T AE R e STt T R, % IRV R S T AR
IR R AR R LS 77 R, % IR G U A IR o AE FE LS S 77 R, I RS
TG AZ AT IR - FE R STt 7 2P B IR P BR A 3T B R AL b O A A2 1 DA 43 HUA R
FERCT FOR T RIVAFAERI S Fo 4k o AE T LU S Uy Sy, A A0 R A TR0, 468 B, 15 W I Bl R
W W Tl 2 R D T A2 0 B S AZ R 0 40 A AR ) A% IR B o, P  AZ WE BN S A
B B S I M 20 nT AR BRI 3 —OnE] 1 3L PA 153" ik 5l S b B2 DL N 450
[0029] -0-7

[0030] HH7ZZE-CR )2=0-R".-CR )2-N(R”)2.-C (R ) 2-N(H) R” .-C (R’ ) 2=S-R” FI-C
R ) o FRE £,

[0031] AP REART 2 Al R BRI DR 4 2 [ BCR] R 3 () AR 4P B A 1) — 3 0

[0032]  BpANR 7t 2 SR - e AR e e | O B e e M R R L 5 R O O
IR e | URE L Jor s L O AR L R s S BB U (amido) , BRI I 2 A B 4221
AR A FRICH) s B (R ) oARK R =C R ) 289 i 2, F A RpANR™ AT L2 AH R 1) BOAS [F] 1)
I Hik B EREE R A 2 UL e A 3F H

[0033]  Horp 43T DL R DA 7= A FR )44, 78 BT ik o A2 H BN R A8 4 AH, B 22 —C
(R) o~FINF, P4 A8 4 O SHERNH: , P36 #10H , BT ik A [A] 44 76 7K 11 26 A1 T i 8 DA ity A Vi
23 OHI 45

[0034]  Z&f4e: M7 -CR ) -SRI, BIAR FEF A £ H,

[0035]  7FHELL STl 7 R AB I AZ H BREUAZ H IR & be 2t BRI e 2 o A8 HEEE S i
RSP B Z T REAZ TN 22 -CR ) o-Nao fEFEE ST B, 2R B B F 4.

[0036]  7EREEC S Ty S AR MR A B 4 8 DR c LA Fo Vi Hodr Il o 76 FE S SE Tt 7 S,
AT AZ A IR A0 15 B A 48 PR P SR 1) 2k B 2 380 m A 0 4 B 1 A P T ) A T PR BRAZ
FEFELS ST 7 22, AT A I AR e A HE SO hr e o 2 SR Ee STt 7 B b, Rl E e s —
ANEHE Z ANDNABEAR 73— F11 /851 40

[0037]  —/NBYEE 22 /N S 7 52 10 407 AE B AT LT i B HR R A o AT BH AR B, A
KMBURELR , HoAh I RRAE B AR AL 31 & B B .

[0038]  [ff & fj ik

[0039] & 1s& W3R & IR 7 F HI L X B 7 2 B, B ik s B 18 7 31 ok v KT R
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PFiThermococcus sp.9°N-7(9°N) \9°NESMTH14S/1521LKA4E (Pol1957)
Thermococcus gorgonarius (TGO) \Thermococcus kodakaraensis (KOD1) .5 Z1 K BRTEH
(Pyrococcus furiosus) (Pfu) Methanococcus maripaludis (MMS2) FIRB69WE [ 4ADNATE &
Bl o R B G 5 AR NER A i 1 S SR PR VR R () 2 5 o

[0040] P& 2,2 S R P LA B ) B o R A S HH 3 (R R i

[0041]  PEANHEIA

[0042]  ASCEI T HTZE RIS 248 N R -G8, Irid i 8 B R ) 2
7E3 MR LA DL AR B 7E RS R T RN S BRI IR A KA T H
NEHMHL S 5 R e O I 58 Gl , Fndt 250 1) 2R A BRI 2 1) R U B 48
I HEA 2 HAAHR R .

[0043]  4nfE T SCHEFEANHL AR, RN D tH AN B SMUR I R AR 1 — DN EE 2 A
BRI — AN B 22 AR F B B 2210 I 2 I ORORT B T IR A 1 sk 2D o 3X e i (1) 2R A AE
DNAZ RN (SBS) H A BB R PERE , IF H 5 808D ¥ phas ing fl/Bpre-phas ing £ i% .
[0044]  finAR SCAE IR, RiE “phasing” f8 /ESBSHAE LS E P 1E 3R, R A B B RN
[FIDNARE (1) — L350 73 I H BRI A 52248 AN 51 IR - RiE “pre—phasing” FE7ESBS
HHBAZF RN A KNS ZabFmsHEMNINER, 8IS N EHET LG . Phasing
HMipre—phasing FEONEEE M TEFAT HH 058 B2 H 4RI IE B3 5 LA AR B Al i A0 i i 476
IR0 2H Rl B TG PR TN, B phas ing 8208 (1) 7 21 /#5200 LU A5 15 0, 207 15 T B R 1) 1R
il s phasing ] PAG 1 H BEATAZ B IR B AN B0 S NI R A Bl 514 , Frid i 5 B8 AN e B2
WIC A 2 T AR BRI 25 1 N R A1 - (Rt , B fikphas ing 1/ Bpre—phasing ] K 42 %
1) 53 1R 5 A i 1) R R A tH N 7 5 FF HLAESBS B AR 3R A4 1 ORI AR 3 8t , s (1) 5%
ARG R AL T BRI SBSTEFAM 7] L B ) phas ing{H Flpre—phas ing {8 LA A K I 7132 B
K o QAR SCERAML P 50 1 56 A5 B R R ARE A6 DA S 4610358 3 1 o

[0045]  7ERLLL STy S, B B S AT 4E I AR 1 B B/ () B L AR L S I RN
HE 1A O RS AE A AU SN, I ELAT DA AT AT O R0 BE AR HELL 58, BT id B & hr e
AL HE LA RN AN/ B 55 B o DRI, DT ) RST B 1) HE ) 2 B R ) — AN S22 G
AVSSCVAT PO T LA DNCEVQ MK HA P Y R Wo 7E R B S i R b, B A R R AT il B A
B AR ANV BE R A B ) AR, W AHA L T L VI F WL Yo

[0046] ARSIl 2 I T AL A IR A B PR AT 45 R B B S AR I MUE I R A AR S
i I, AR PR SEI8C 48 78 2 DM M SE 2R B DB RSP I R SR 4. O
N A R TR, R S 5 A S 1 — AN BCE 2 MR AR R AR AR B I R R (37
blocked nucleotides) FJAF-TE T BRI SR & WG M, T80 e 28 1 I 25 108 KRN AT 12 At 1) ik
/b IX L P ) 5 B B AEDNA G B 7 B D 1 1 R IF B S 80D Fphasing & i, W
FE T T PR S Tt 97 355 40 v R 1

[0047]  fE-—Lusijii /7 rh, PR TSI A S BEASEQ ID NO: L-4F4E— B i 7 71
(K218 - SEQ 1D NO: 1-45%F BT 22 AP Bh b i~ AR =7 45 A0 48 5% 2 - SEQ 1D NO: 44 B2
TAEASC P B YSEQ 1D NO:5HJ9N DNAR A Bl 2 Ik 12 Fr 31 () 5% 4 75-492. & LN 251 H
TR AR S G AR 2 AR AR S PR R BE S B LRI 2 v O I R AR B3R EE
Genbank #4526 5% '5Q56366 (9°N DNAZR &) NP_577941 (Pfu) \YP_182414 (KOD1) \NP_

9



CN 106536728 A w Bg B 5/21 7

987500 (MMS2) .AAP75958 (RB69) .P56689 (TGo) »

[0048] L tH A G Ah i A TS - LR AT 45 A b () — AN BUOE 2 MR I R AR S BUR R 2 1
AR R AER BRI I 2L, S BRI phasing iR o ] i1, 7EA SC 2 IR E R B A/ —
BUSEE  R, B S ABAFEAESEQ 1D NO: -4 F—NEAT B 3 RAF R T Lys I 1edk
GInZ HMATR AT AR LK) RAL o AEFEEESLE 77 8 vh , DU ) R A B AESEQ 1D NO: 1-4HF—A>
()47 B 3Ab A5 TRAZ piMe t 1) AT

[0049]  fE—ULsizjifi 7 R h , KA B R DNAR Al o /E — 2850 77 2P, DNASE & i & Bk
RIDNASR A8 o 555 i mT DL A6 B SR oy 20 T8I DNA SR & Il - A\ DNAZR A5 i —c I TR AR 5% 5 Bl o
FEARTVR B A 5% 5 Bl ] 4 T AR SC 2 B STt 7 52 5 B ol AT Ar] Wk B A 5 5 T 0. 3 491 G 1 A
R A,V WIT4 - RB69 FIphi 201 B AADNARE A8 »

[0050] B v Al B DNAZE & B 72 A 52 AN , 2 3R [ & R 58, 2831491 A FF A 25
I, Hod T 5] A DA OB AR IR N AE SRR SR T B, AN BEDNASR Al ok B g Ty
M, X BT R AR ST R RFOE I, 78 S APk ) SEi T B9, R A R H Vent
RAEHE Deep VentZK B 9 NERSE HPTuR 58 . Vent MiDeep Ventig FH-T- M NG F T 4
W IFEIE IR (Thermococeus litoralis) 7325 HIBSCRDNAZE G B I 1 Mk 44 o 38 AAIE AR
B B FhiThermococcus sp. %5 5E 19 NI Gl . PRuR G 7 1 H 5 2L KK .

[0051] FER- LSt 7 R, BRIE LA EDNAR Gk B & w5 g k1 B
(Thermococcus) « ‘KEKTE J& (Pyrococcus) FIFR 42 BR T J& Methanococcus) AR B & g
TBREE R 1 B R AE ARSI ZN 5 9F HAHS (AR T Thermococcus 4557 Thermococcus
barophilus.Thermococcus gammatolerans.Thermococcus onnurineus.Thermococcus
sibiricus.Thermococcus kodakarensis.Thermococcus gorgonarius. ‘KEREH &1 % 2 AE
AU AN, I BAFE AR T-Pyrococcus NA2 RME K IRTE (Pyrococcus abyssi)
o X1 K B Pyrococcus horikoshii.Pyrococcus yayanosii.Pyrococcus endeavori.
Pyrococcus glycovorans. ik ‘KIRE (Pyrococcus woesei) o BB HEBR T &8 H Al 2 A A< A1
TSN, I HAFEHEAIR FM.acolicus M.maripaludis. 7K A 4EERE M.vannielii) «
R EBRE M.voltae) « “M.thermolithotrophicus” fl1 “Z K H B E
(M. jannaschii)”.

[0052] g4, SR AT LAk H HHVent R Al Deep VentER &1 9 NEA B APIu A1
H RS o AE BB SETl T 22, BAKR T A B DNAZR A /2 9 NI Bl

[0053] P A bl A5 [ — P R ]

[0054]  FEPRANBE 2 IZBRE 2 SR P FRT B e, ARE “[E — 17 8CTR — P E b §e
B S0 e KR X PR B SR S5 ), A R BYCR A 48 58 1 4 bE B A ] 1) 2 R PR A Bl 1 1R
PN BCE 24N 3 B3 91, Q0R) 5 ) 7 U B B RV R i — A (BB AR N T
5 (1) HoAth 592 BCIE I A v 2 == Y

[0055]  FEPIMZIRER 2 JIK (1970, b 2R G W IV DNABCR A B O = 2 12 7 71) 1) B S,
T 20 “HEAR b 107 4R 2 R RIS R L BRI S, BT 2960 % L 4180 % £
90-95 % 298 % 2799 % B K 1) 4% 1 IR B Z R ik B [F] — P B AN BUE 24N P 31 B+
F1), QR FH e 20 b 3 B B T PR v e 2 0 B 1) o e 2 R AR B[R — )7 B A 2
“FIRET” , A 2 T8 SEBR A G AR ety , “TEA R —" A7 AE TR JE A 2 D L5017 5]

10
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X3 b, AR, A2 AE T 2 29100 REE M IX 38 b, 9 B i, 7 5145 5 /25150
AREE FBERRLL B AN P FII A B R —.

[0056] M A1/ B A 7 HI R AR ML BN TR B S [F 1 AH S0 B A B & (1 P B, B
B M/BCE A P “FIEET SR, Az R AN/ U B 7 21 R SR BN T Y5 B 3 (]
(M SE L BREZ IR 7 B, BT iR A% B A/ B 8 7 31 7 (RIS IR o [R] 3050 1A 20 o A TP B 22
AMZERER EE (1 (B 3) 2 18] () 7 2 AR PR HERT o 78 -T2 57 5] YR R 1) 7 370 22 16 1) A AL
PEIORS 65 23 bb BE & 08 1 R B R8T A8 Ak, (U ATT50, 100 4 15088 B 22 AN iR 31N
25 % [ 77 F A AU PE A I P T S 37 TR YR 1 o 3 AT DL A R KT B B ARACL M S 91 G
30% .40% .50 % .60 % .70 % .80 % 90 % .95 % BL99 % BY ¥ /& o £E AR S R T T HIE
FUABAAYE B 2 L 9 751k (B an, A8 FHEE S 5IBLASTPFIBLASTN) , 3 FHE /& nl 131
[0057]  ofT 20 L B AR PR , T — NP P 2 4 2% 7 30, I 7 71 5 HE 3. 24
i P2 B B R S R A7 2 AN 228 IR S A H AL, a0 Z4E 2 F P 70 AL bR, 5
e P EERP SRR R EEE T RN SE0 I IR P IS T35 %
FEF AR — P A .

[0058]  FH-T-Lb B9 1 B 11 e A X 55 1] LA i 1L Smi th&Waterman , Adv . Appl.Math. 2:
482 (1981) K JR &R Rl 5k, i# iE Need 1 eman&Wunsch, J . Mol .Biol .48:443 (1970) {7 I
ML X B yE , J@ it Pearson&Lipman, Proc.Nat’ 1. Acad.Sci .USA 85:2444 (1988) [{I AHALL 44
792, 1T IR BE R o AL S Wisconsin GeneticsB A H GAPBESTFIT,
FASTAFITFASTA,Genetics Computer Group,575Science Dr.,Madison,Wis.) B¢t 4R 5%
K K4k 2 llCurrent Protocols in Molecular Biology,AusubelZE, 4, Current
Protocols,Greene Publishing Associates,Inc.flJohn Wiley&Sons, Inc.Z [EJH& & A
A, 2004555 78) SR FAT o

[0059]  J&A T 7 FU A — 1 ¥ 0 B A3 B AR AU MR R R0V 1 — A S 9 2 BLAS TSRV, B
RBLASTHL VA 3R TAlt schul 2, J . Mol . Biol.215:403-410 (1990) . Fi- T 34T BLAST 4 #7
A EEdEEEREMHEH ARG E P L (National Center for Biotechnology
Information) A FFHEAT 1S o i FIEEE S Jo il % 08 B /7 71 Hh K 2 W 2 7 55 08 =
135 P FU X (HSP) 5 Frid K W 5 77 5 500 22 1 2 vh 10 4 R4 B 1 2 060 5 A, TG A B
T — L TR BRMEAT 93 T THERR N AH AR T3 43 BRI (Al tschul 55, [A] ) o iXEEAT45 1) AH AR
Filih U, HTRGEEZE RIS S KIHSP ARG, =il g E AT 5
FEFRAN T3 1] A, 378 32 SR04 40 AN A A 300 o 0 T A% BR 7 71, A3 FH S5 Cof T — %
DL TC ) 5 225 1) 2 5043 9 5 A A2 > 0) AN GRT-ASIGRC A 5% 1 11 43 5 S8 A2 <0) T RARIS 95 4
TR BT, A SRR E RRE S U RPN KA H T —AEEZ NS5
()53 250 55 1) B AR M IR B B KB N B & X REUE 2 BIAF B EF UL N, Filih i
ANJ7 1) ST 152 1E G BLAST A3 2 500 RN XA 2 S2 35k 1K) 3R 5068 ek i . BLASTNAR 2 G T
ZAHR T TR W 1115 E) 10487100 M=5.N=—4FPW 551 LA N .
TR FEBRT P, BLASTIE P =K (W) 3. HHEE (B) 10 FMIBLOSUM6 245 43 R FE (= I
Henikoff&Henikoff (1989) Proc.Natl.Acad.Sci.USA 89:10915) /EREAL .

[0060] [ T i+ FE B A — M 4 Eb 2 A, BLAST S VLS HEAT A 7 71 2 18] Y AR ) 2
T (S0, T, Karlin&Altschul ,Proc.Nat’1.Acad.Sci.USA 90:5873-5787 (1993)) .

11
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FHBLASTHESRAE R — AN AR & 2 BN S HEZR (P (N)) , BT s/ B SRR A P A 2
FR B S IR T 51 2 1) UG O R AR AR R AR R 32 B 48R o 40, i RAE DN RIZ TR 5 2 % 1R
(LG A P /N SR /N T 290 L EEALIE RN T 290. 01 I Ha ik /T £50.001, AN
%R 5% 7 AL .

[0061]  fEfS IS8 4 AN B 3R A B R A 98 AR B0 b, “Thge b4 A7 i o0 BRER A Bls 7E 1
WAL B A N R AR T B R Al R EL A A R D R AR P 2 R R 6 B A (1) S R 1 4k A4
W, 7EVent DNAZRA B R 7E A7 B A1 240 TR 20 R 21 40 s B 1Y R A2 (Y412V) K e B4 A T/
9 NI Al AE A7 B 40940 M T 28 198 2| 451 2 B 1 SR AZ (Y409V) .

[0062] @&, PAABUTE 2 AR R A B R DhRe b2 A (1) B e R AR R A AR R A R &
FLBR 7 B ) (R R EE ER r EAb » DR I, FE AR SR RS “IhBe BT BIE e AR S5 4w
(1) 5 AF “fr B SR B TRYR B RAS , AN RAF R BRI R IR 2 TR T A AT
JF B L /B A 25 E TR BUE 2 AR R A B 2 5L R 7 51 (i fe b B FAE )
7 Y 1) R S R TR A A P BE 1 o 7 F L Xt DA S e A A b S5 (R R/ BO7E T R 58 [l 1 ik
()14 51 T B LA 2 o DRt 6, B 29 s T S R T 4 A R B R A % 5 99°N
DNAZE & B2 L8 T 2 I 7 B 475-492, TGO KOD1 . Pfu  MmS2 FIRBE 9 58 45 il v 1141 FH S % He £E
] v g s 5 O R LG SR, R HA A TR AL B AR T UL L ThRE R 2E[H F9°N DNAR &
Bl 2 LR T 51 R A S5

[0063] | e HEIA A ot 1 58 AR PT DA ST BV ANAES B I R IO A7 E T A/ BLAEDNA
D B2 FH w308 58 A B PR — AN BCE 24N J7 T 3 40 B R AR 9 4, AF — Le S Ty
Z B TR ERARFEE AN Z A0, SOE H R AL AT LLAE D RE EAEIRIT9°N DNAZR & il
FIEIR A ) Leud 08 A1 /B Ty r409 81 /B Pro4 10 A7 B Ab £, & B #9548 7] DL BHT DhRE
SeE] T-9°N DNASR & B 2 3L 18 7 91 (19 408-4 10 A7 BAL I — AN B 2 M B 24 8B
BRI A, FTiA 2 B A8 o AT — N S ECE RS0 ok
AUk ELAIFEEHUS 2006/0240439F1US2006/02811091) A H P B, FeAg— N85l 51 H
PAHCHE AR Y I N A, B R AT LLEFE 59N DNAKR A B 2 1R 7 51 I Leud08Ala R/
B Tyrd409Alafl /B Prod 101 lelFl Y5 B oA 78 LesLiE 7y Rrp L B 7 BL LR T —
AN s () B A B IR AE e A [E T-9°N DNASR & s 3L 18 7 71 Hh (R A La485 1) 7 B Ak
A B RAS AN, AE— LS T R, R AR hEe SR TONR A M LR )T 5
H[fJAla485LeudiAlad85Val {1 B # 5 Ar ,

[0064]  fE—LLesjif g rp B T A ERABPRE— AN, EM R A S B AE MRS
it A Eb AT DA, 25 B AR AT BRI TG 1 o 7T DAEAT 78 20 0 B AR W A M A BRI 1 (1) —
AT 2 AN BAL T 2 B 3 98 T AT — AN, WIAE ARSI L A1 9 BHUS 2006/0240439 A1
US 2006/0281 1090 I AMEMIIZR I o 451 40, 7E — S8 SE i 5 b, B 7 BA B RAF 2 4, i (1)
RABHE ] LL/E DR FSEF T9°N DNAR A B LR T i Asp 141 A1/ BRGLul 43/ £ B
[0065]  fEHLLLSiE Ty Rrp L R T LA BRI E— AN AN, s R A BRE R D Re L5
[ F9°N DNAZE A B ZILIR 7 71 HH I Cy s 223 A B A3, 25 AR IR AN ] & R 1) . 0 58
AR AAEAR SR L A IF EHUS 2006/0281 10911 F: A EMEIZR R o 5140 , 75 HEEE S 75 e vh , 2
R A S ThEe LA A T NR AR 2L BT 5 () Cys223Ser [ B R AT o

12
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[0066]  FERLLLSlE Ty SEH, BR T U B RASH AT — N 2 A, s ) 3R A B AT DAL 0 A
[F]T9°N DNAZE A B 2 ZE R 7 %) 1 Thr5 1451/ 8 1 1e521 (AL B 1 —ANEk B8 2 /N 948, fnfE
ARG ENIFEHPCT/US2013 /0316941 A W 2 17~ 1, el ik 51 A DA FL B A4 F . 4
W, ARG T Bh, UE R R AR A S R BER T NR AR A BT 5 I
Thr514Ala.Thr514Ser fil/Tk 11e521 Leuft] B #5945

[0067]  FERLLLSThETT S, bR T UL ERASH AT — N 2 A, B ) IR A B AT DA o0 A
[ F9°N DNAZRE A BRI 5 5 i Arg T L3 B — AN BCE 24N 9848, dnAE A4k 2
R E L FI58,623, 628K AFF N R BIRET, Hoal ik 51 A DA AR I N o 451 T, 78 2
SEHE TR, IEM R A A e R TIONE A A LR )T 7P ArgT13Gly .
ArgT13MetB ArgT13Alal) B #5845,

[0068]  FERLdbsizif Ty H, BR T A B RAS BT — N 2 b i 1) 3R A B T DAL 0 A
[ T9°N DNAZK & B 2 LR )7 5 I Arg 7431 /B Ly sTOS AT B 1 —ANECE 2 4N 58A48, fnE
A O I B 28 [ LR 458, 623, 6281 A W AR BN , Hoid ik 51 A DAL I N . 4l
WL AER LS T B UG R R A A S DR ESEE T 9NEK A /2 AR 7 5 i
ArgT743Alal/BYLys705A1all) B #H R,

[0069]  FERLdLsiyyy v, B 7 UL ERABHRE— AN 240, SUE R AT A S — A
B 2 AN AN B B AR DL LB N R R AR AR - 5, A — S B, s R AT
FEDIRE AR T-9°N DNASE & Wl 2 L 1R 7 51 v (KIMe t 1 29 (1) A7 B A A0 25 TRAR Rl AS [R] 1) 28 FE 1R
(1) B e R  AERLLG S Ty R, U R A AL S DhRe L T OONR A L7 71
[FIMet129A1alf) B #RAT .,

[0070]  RAFTE Ll

[0071] QKR A DA B 353 i 1) 5 A B A 2R R 7R ) , A FH B LR - B ATL S A 7 7
Z PR ARE TRt T R AF NS, WIS T A B L= A A8 4k 18, AR AT A 45
(AR FE ] DA T 128 B Ao AR A4 L2855 A R AT e M B R e o — il o 22 ok
LR M (B T 25 58 A% TR AL 9 J e AR 1 AR IR IR N ) SR ) e PR 9B 1)
TR AN 22 BE o ] DA FH K R PP A B AEASPR T« 52 A5 48 BB AL A5 A8 A b a4 py [R5 40
(DNAFE HEAIZH & 1 HE B PCR) 8 FH & R 8 E B AEAR 1K 1542  SEAZ T IR 58 1115 42 L T A I IR
I DNATE AE 8 A Bk 10110 — SRARDNAT IS S | sl B 2 3 B 52 R 1 R BRI 155
75 O A1) e e 3 R B | MR Ak L B B AR LT A SR N A I AR L TR EPCR UEE T B B
MR N Z O FNEIVE 2 HARKI T « T AR B 46 5 A Il 7] LA AR SCIR B RS 58 A 1
WA, B RE AT AR 10 2R Al AR A 09 I/EUS 2006/0240439A1US 2006/0281109H
SrE IR SR AR AR A, Hofg— NI 51 DA LR I N

[0072] et , P58 A] HH R B RIRAFAERI R A1 115 BB C AN UG BUR B R &
Al (4, A AT I B 275 R R B IAZ I RAZ R A1) 158, Wbl Bt )e 3. 7
FILL I P EEVE 5 AR S5 M R R T AR, 78— RS 7 S b B ] LA 2R AR HRE L
() (i, e LB “5 DNAFE FEr, 2 0, 4 Crameri 56 (1998) “DNA shuffling of a
family of genes from diverse species accelerates directed evolution”Nature
391:288-291) .

[0073]  SRAFTEAMW IS EAELL T H B : Sambrook % ,Molecular Cloning——A
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Laboratory Manual (83k%) ,551-3%,Cold Spring Harbor Laboratory,Cold Spring
Harbor,N.Y.,2000 (" Sambrook”) ;Current Protocols in Molecular Biology,
F.M.Ausubel®%, %%,Current Protocols,Greene Publishing Associates,Inc.fllJohn
Wiley&Sons, Inc. Z [AIf-& &AM, (20114E%h78) CAusubel”)) FIPCR Protocols A Guide
to Methods and Applications (Innis®% %) Academic Press Inc.San Diego,Calif.
(1990) (“Innis”) o7E 51K LA T A S SCIRN , 3t T RASTE B 75 485 740 Ui
B :Arnold,Protein engineering for unusual environments,Current Opinion in
Biotechnology 4:450-455(1993) ;Bass®E ,Mutant Trp repressors with new DNA-
binding specificities,Science 242:240-245 (1988) ;BordoflArgos (1991) Suggestions
for”Safe”Residue Substitutions in Site—directed Mutagenesis217:721-729;
Botstein&Shortle,Strategies and applications of in vitro mutagenesis,Science
229:1193-1201(1985) ;CarterZ, Improved oligonucleotide site—-directed
mutagenesis using Ml13vectors,Nucl.Acids Res.13:4431-4443 (1985) ;Carter,Site—
directed mutagenesis,Biochem.].237:1-7 (1986) ;Carter, Improved oligonucleotide—
directed mutagenesis using M13vectors,Methods in Enzymol.154:382-403 (1987) ;
Dale® ,0ligonucleotide—directed random mutagenesis using the phosphorothioate
method,Methods Mol.Biol.57:369-374(1996) ;Eghtedarzadeh&Henikoff,Use of
oligonucleotides to generate large deletions,Nucl.Acids Res.14:5115(1986) ;
FritzZF, 0ligonucleotide—directed construction of mutations:a gapped duplex
DNA procedure without enzymatic reactions in vitro,Nucl.Acids Res.16:6987-
6999 (1988) ;GrundstromZs,0ligonucleotide—directed mutagenesis by microscale’
shot—gun gene synthesis,Nucl.Acids Res.13:3305-3316(1985) ;Hayes (2002)
Combining Computational and Experimental Screening for rapid Optimization of
Protein Properties PNAS 99 (25) 15926-15931;Kunkel,The efficiency of
oligonucleotide directed mutagenesis,in Nucleic Acids&Molecular Biology
(Eckstein,F.fiLilley,D.M.J.%,Springer Verlag,Berlin)) (1987) ;Kunkel ,Rapid and
efficient site—-specific mutagenesis without phenotypic selection,
Proc.Natl.Acad.Sci.USA 82:488-492 (1985) ;KunkelZE ,Rapid and efficient site—
specific mutagenesis without phenotypic selection,Methods in Enzymol.154,367-
382 (1987) ;KramerZ%,The gapped duplex DNA approach to oligonucleotide—directed
mutation construction,Nucl.Acids Res.12:9441-9456 (1984) ;Kramer&Fritz
Oligonucleotide—directed construction of mutations via gapped duplex DNA,

Methods in Enzymol.154:350-367 (1987) ;KramerZE,Point Mismatch Repair,Cell 38:

879-887 (1984) ;KramerZs, Improved enzymatic in vitro reactions in the gapped
duplex DNA approach to oligonucleotide—directed construction of mutations,
Nucl.Acids Res.16:7207 (1988) ;LingZ%F,Approaches to DNA mutagenesis:an
overview,Anal Biochem.254(2) :157-178(1997) ;LorimerfiPastan Nucleic Acids
Res.23,3067-8(1995) ;Mandecki,Oligonucleotide—directed double—strand break

repair in plasmids of Escherichia coli:a method for site-specific
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mutagenesis,Proc.Natl.Acad.Sci.USA,83:7177-7181(1986) ;Nakamaye&Eckstein,
Inhibition of restriction endonuclease Nci 1 cleavage by phosphorothioate
groups and its application to oligonucleotide-directed mutagenesis,Nucl.Acids
Res.14:9679-9698 (1986) ;NambiarZs,Total synthesis and cloning of a gene coding
for the ribonuclease S protein,Science223:1299-1301 (1984) ;SakamarflKhorana,
Total synthesis and expression of a gene for the a-subunit of bovine rod
outer segment guanine nucleotide—binding protein (transducin) ,Nucl.Acids
Res.14:6361-6372(1988) ;Sayers®:,Y-T Exonucleases in phosphorothioate—based
oligonucleotide—directed mutagenesis,Nucl.Acids Res.16:791-802 (1988) ;Sayers
& Strand specific cleavage of phosphorothioate—containing DNA by reaction
with restriction endonucleases in the presence of ethidium bromide, (1988)
Nucl.Acids Res.16:803-814;Sieber,ZF Nature Biotechnology,19:456-460 (2001) ;
Smith,In vitro mutagenesis,Ann.Rev.Genet.19:423-462(1985) ;Methods in
Enzymol.100:468-500 (1983) ;Methods in Enzymol.154:329-350 (1987) ;Stemmer,Nature
370,389-91(1994) ;TaylorZ:,The use of phosphorothioate—-modified DNA in
restriction enzyme reactions to prepare nicked DNA,Nucl.Acids Res.13:8749-
8764 (1985) ;Taylor®:,The rapid generation of oligonucleotide—directed
mutations at high frequency using phosphorothiocate-modified DNA,Nucl.Acids
Res.13:8765-8787 (1985) ;Wells%:, Importance of hydrogen—bond formation in
stabilizing the transition state of subtilisin,Phil.Trans.R.Soc.Lond.A317:
415-423 (1986) ;WellsZF Cassette mutagenesis:an efficient method for generation
of multiple mutations at defined sites,Gene 34:315-323(1985) ;Zoller&Smith,
Oligonucleotide—directed mutagenesis using M 13-derived vectors:an efficient
and general procedure for the production of point mutations in any DNA
fragment,Nucleic Acids Res.10:6487-6500 (1982) ;Zoller&Smith,0ligonucleotide—
directed mutagenesis of DNA fragments cloned into Ml3vectors,Methods in
Enzymol.100:468-500 (1983) ;Zoller&Smith,0ligonucleotide—directed mutagenesis:a
simple method using two oligonucleotide primers and a single-stranded DNA
template,Methods in Enzymol.154:329-350 (1987) ;ClacksonZE (1991) "Making
antibody fragments using phage display libraries”Nature 352:624-628;Gibbs%E
(2001) “Degenerate oligonucleotide gene shuffling (DOGS) :a method for enhancing
the frequency of recombination with family shuffling”Gene 271:13-20;PL /%
HiragaflArnold (2003) “General method for sequence—independent site—-directed
chimeragenesis:J.Mol.Biol.330:287-296, 1] PL#EMethods in Enzymology s 1544448
FIVFZ LA EJPVER) SN TR UL, HOb RA 1 F T 22 g AR U VAR U s Y 1] ) A
FHIT R

[0074] 2% I o) B8 EE AL 5K B

[0075] W, Ghd AN AR SC 2 IWA 585 Bl X A% B T L v | B2 AR AN E AR SN G A/
B HA AT R ) 7 V2 K il % o 22 P L 2H 7 VR m] T 208 g A i A S0 2 I R Bl ) AR AR 3R
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Ao FH Tl B B AL AR R S 3R AR N 70 B8 208 () P WD AR 3 VR AE AR ST RN 4 78 o i o AR
SCHEIR T VR 2 I RAR IR AT A DA S T v SHER () SRAR ) S s o FH T 7E 2R S R I35
PEAL i Hp P2 AR R IR PR RAR , B 4E B TS U TE PRAL 3 P BOE PR A7 f B U 1 STARERAE BA fe 4%
H IR S BN T 548 BV R BIIWO 2007/076057FTPCT/US2007/022459 4%
B, Hom it 51 LA AR N

[0076]  HI-T-987% , d 4 AR A MZ IR e/ 71k (B4 il L3R IA \PCRE) 1 H4MW A HN S
k45 : Berger flKimmel ,Guide to Molecular Cloning Techniques,Methods in
EnzymologysE1524kAcademic Press,Inc.,San Diego,Calif. (Berger) ;KaufmanZs (2003)
Handbook of Molecular and Cellular Methods in Biology and Medicine®f —JizxCeske
(4%) CRC Press (Kaufman) ; fliThe Nucleic Acid Protocols Handbook Ralph Rapley (4#)
(2000) Cold Spring Harbor,Humana Press Inc (Rapley) ;ChenZs (4#) PCR Cloning
Protocols, 3 ik Methods in Molecular Biology,#5192%:) Humana Press; Vil joen
£ (2005) Molecular Diagnostic PCR Handbook Springer,SBN1402034032.

[0077]  5i4b, bbT- A 4H M 2l Ak ik B H At AH SRR , Vi 22 3R & DI R AR 10 (S W, 4
W, ¥k BPharmacia BiotechfJEasyPrep.TM. .FlexiPrep.TM. ;3K H Stratagenef
StrataClean.TM. ; FI2K H Qiagenff)QTAprep. TM.) o LA 73 5 A1/ B AE AL 1) 3% BR v 4 i — 20
B DL A HARAZ IR - H T 56 G 400 35 AN AH SRR 3804 DL Y AR WA F T 208 58 Tl ) o
W B4R A e SRR PR 28 b VBRGNP R 46 e 1) N FH T T R 0 AR R 1 3R AR 1)
B F o AR A, 5 AR A &, Ik I Rl R A & & 2 /0 — DML 2 b+ 7 51 fuir
AL EAZ B R A A a2 TR 2 R A (BN R AR M T R R B &
g —E LRI AR IE & T2 FAZEY)  FOZ B e — F T S S

[0078] 51l tu1 FH T~ 41 Jfa 43 B AR 5% (9, FH B s IO R B2 40 19) 1) LAt A7 ) 258 SO,
HiFreshney (1994) Culture of Animal Cells,a Manual of Basic Technique, 28 =fit,
Wiley—Liss,New YorkHlH th 5| Ff 22 Cifk s PayneE (1992) Plant Cell and Tissue
Culture in Liquid Systems John Wiley&Sons,Inc.New York,N.Y.;Gamborg#1Phillips
(%%) (1995) Plant Cell,Tissue and Organ Culture;Fundamental Methods Springer
Lab Manual,Springer—Verlag (Berlin Heidelberg New York) ML fZAtlasFlParks (4s) The
Handbook of Microbiological Media (1993) CRC Press,Boca Raton,Fla,

[0079]  Zhd AL o0 FHIY) B 2H IR A B IO AZ BRAE A2 A SC R I STt 77 SR AR o 5 08 I 2 A
BE ] HH 22001 b, IF H IR R (900, )52 A0 I B0 AZ 20 ) AR 43 3R 30 2
AR, 10, AS R A AR AR AR A 1 b [R] — U B R ) 4 1 [F) S b () — A~ o DR Ut
A B Z R 2 “EE-A AR B G B IR LA S R LR IS R & R T
SE TR RS AL ) 2S5 0, IR B AR A A (BRI E ) P RIER A
R, AT DA A Bz R DAL 75 A5 12 20 B 41 A %) 22 DR 4H o s B R LI B8 5, T 8 R8
REH 4 A B M R R IS B, AT LR FH AL SR, 4, % 8 AT LA 5 i
HZ A i i &

[0080]  Z il 1 43 B ARG ) 7 v L NI, 3 BT T A RIA AR SC 2B A R &
il () 40 M ) AL B5 35 0 SR A o 22 B0 R ) o B R I VA AR A A AN, AL )
WAL 2% kb 7 B IS /775 R, Scopes,Protein Purification,Springer-

16
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Verlag,N.Y. (1982) ;Deutscher,Methods in Enzymology5182%: :Guide to Protein
Purification,Academic Press,Inc.N.Y. (1990) ;Sandana (1997) Bioseparation of
Proteins,Academic Press,Inc.;BollagZf (1996) Protein Methods, 58 3 %MikWiley—
Liss,NY;Walker (1996) The Protein Protocols Handbook Humana Press,NJ,Harris#H
Angal (1990) Protein Purification Applications:A Practical Approach IRL Press
at Oxford,Oxford,England;HarrisfliAngal Protein Purification Methods:A
Practical Approach IRL Press at Oxford,Oxford,England;Scopes (1993)Protein
Purification:Principles and Practice®f =3t ik Springer Verlag,NY;Janson and
Ryden (1998) Protein Purification:Principles,High Resolution Methods and
Applications, s —JitWiley—VCH,NY; fiWalker (1998) Protein Protocols on CD-ROM
Humana Press,NJ; PA S o 5| I 225 STk - 90T 81 11 2L ARG I 77 7110 55 2 T 4 B
Al PLfESatinder AhujaZ,Handbook of Bioseparations,Academic Press (2000) %,
[0081]  fEFJIA

[0082] 73T 2 LA CUE I R A B AT LA T PR, 18 a0 e e (SBS) HAR . fa1 i &
Z , SBSH]Jl I TR AL 12 5 — AN BUE 2 W bR e A% R  DNASE & Bl S i 46 >4 10 FH AR
A EYSEEY ST R ki W G2 T x 7 DGR 2 ol [ g AT R 7 = N L e v (s € e T 1)
ZAE RGP A FE AT I 26 IERRME , ik nlli 2 B Rr R AE R IR O s N 2 51 e 2 bk — 28
() 51 A o 1 4, H AT AT 30 25 150 0 () A% B IR SRAUAD AT R s T 22 51 4, A4S B i 1 S
THANRE AR, EL B 6 B TR A 2 BR300 2 o DRI I, o T8 i ] i 0 1 st 7 52, mT K i
BRI v (FEART I R A BT B JR) o FE 2 ik P R R A AT ik o SR e AT
B, LURE 51 A n AN ZH IR » TS U FEn i) 2 21 o TS S e g UL 5 A 2
FE N 1) T 277 A 1 B 21— o 10 7 491 PR SBS TR 7> I A 22 G RS J~F- 5 4 0 T 43
BentleyZs ,Nature 456:53-59 (2008) ;WO 04/018497;W0 91/06678;W0 07/123744 ;3% [H %
F'57,057,026.7,329,492.7,211,414.7,315,0198K7,405, 281 135 [ & F| H i A A 5
2008/0108082A1 , H AN L 51 F#E FF A Ao

[0083] R 1) FH {5 FHAIG A s 82 %) HAth 00 e 4 7, 18 G R Tl 1 00 /7 o AR Tl 8 00 e DU o 5 5
EZH RS N B0 A SR EE T 1) AL EETEER (PP1) BB (Ronaghi, 5%, Analytical
Biochemistry 242 (1) ,84-9 (1996) ;Ronaghi ,Genome Res.11 (1) ,3-11(2001) ;RonaghiZf
Science 281 (56375) ,363 (1998) ;EEH £ F)'56,210,891.6,258,568F16,274, 320, LB 4k
TRE 5] IR SC AR AERE BRI P oh , B PP ml 3l i) B ATPAR BRI 4% 1b Al AR 1 = T PR
(ATP) SRk I, 3 BAS BIRIATP AT 28 B G 2 B ™ AR RG-SR I o DRI, 0 S 82 AT 28 Bl K
SR F Gk W W o T2 T 5 G R R 1 2R 40 B BOR B et T SRR R U P A2 7 A 2 4 75
(1) o T FH T 0 A2 FF N 25 B0 B 1) 2 FH AR R 2 00 e R0 A FH KD A 2 40 00 2 R R P 4 ks
FEBI QW I PO L R F i 57 5 PCT/US11 /57111 35 [ LRI HI i A 4F52005/0191698A1 32 [H
M5 7,595,883 IS M LA 57,244, 559, HoRpAN I 5] B F AA S

[0084] Ly 58 Al R AL E DNAZE & BRI PE 0 S I U PR D5 32 o Bl % R B N R]
WA RO R ARG Y-S IO B IR L TR ) ROG L IREE B 5482 (FRET) HH AR
F > B0 H AR 5 SR A I o FH T 22 T FRET B U 7 1) 452 AR R 3K 770 % 8 3R T i Le vene 5%
Science 299,682-686 (2003) ;LundquistZF0pt.Lett.33,1026-1028 (2008) ;KorlachZ:

17
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Proc.Natl.Acad.Sci.USA 105,1176-1181 (2008) , @it 5| AI# HAFF AN B IF AL,

[0085]  — & SBSSK i /5 G2 A A WK A% 7 BR A5 N A A ™= Js R TRI) B+ o 18] 4, T )
B B HE R M2 M TIon Torrent (Guilford,CT,a Life
Technologies subsidiary) kAl 151 FH R A, BUAESE B L R H 3 A 4652009/
0026082A1.2009/0127589A1.2010/0137143A1.E{2010,/0282617A1 H 34 1) I e 732 Al %
g, 3t 5| PR AR AL

[0086]  AHRIM, ASCEIL T TR AZ R RAUMIB NDNAR 7%, Bk I iEaHE R vr LT
MM EAE A () M4 LA ES2iE ) f T — N R AR, (1) DNABAR s 1 (i11)
%A BRVA TR o 75 L S it 77 2 F , DNARSAR AL FE SR AR B T o AF FE L8 Sty P, i H IR AES HE
AL WAS I, IF HAES B AR A A S DL S EUR R R B R T RARFAENS #2
.

[0087]  gAdiUE N BRI IZIR

[0088]  ASCiA 2N T 4w A SC 2 A OER R AR IR 51 0 T 2287 719 B
e HA A D5 A B B A RZ TR 7 21 B AN N R R A B AT AT 45 2 1 2L
B R G RYE 5 15 1 A SR 3 R AF i R AR AR I A 1R 7 B P RE T« 9 4, 45
SE G f 9 ONTE £ B 0 B AR A TR 7 B O N, UL HEWT B bR v dg AL A it B —
BT 2R R B AT A 25 5 1 AR T U9 NI R T IR T 51 2 1T BB I « AUt , X T
HARE & F 1% sl tnVent ™ Pfu. Tsp JDF-3.Taq 25 (K AT, A 75 5 MG B R ST 71
SR, ALE AR SUR O AR HE S A F AR E B A T EZ R TR T I ZR S+
[0089]  ARAEASCEILA LI TT 5, 8 SCIIAZ R AN AL AH R A% R, 38 B0, 55447 /N ) Bk
TR, FITIA /N A AR S ) B A R < 2 A I L BB T R O B R i 3R] SO
B (Fa e A R] U BR TR JE I AN [R] 65 ) (948 O H 110 B 8 o A “IZ IR T 317 3 A6 5% T
FAR S ATAT B P B ELAN T 5

[0090]  ANSCHEIA FIIZIR 738 v] LA Rl B 60 & 78 @ I B Bk b, LEAIE 116 &£
M IR SRR B A GRS 1) R A B (1 1 s FE I DNAIB N A 18 1) 3R B A A AU,
RN FEEN S BT IR A3 (1) A8 B A FH T Bl S5 04 Fir 34 40 10 54 A0 RN B8 I 10 4 A0 40 e 1) 3%
£, WAE Sambrook®s (1989) ,Molecular cloning:A Laboratory Manual,Cold Spring
Harbor LaboratoryH #2441, Had il 51 F DL B AR B N

[0091]  PERRIBBRAAEIEEARIEA C 2B SLHETT RRZ IR0 3, Tk g ] Ak
i IZE 42 3 B % 52 0 T IR DNA Fy B I SR AR 1R 1 4 7 71, v 4 3 300 [X 3o ARG P B AR 422
M7 EP RN As A T RTFEMNMUERH TN REDREH XA E
(juxtaposition) o EZRE AR ] Bl 56 A0 N A& 16 15 32 40 M DA SRR 48 A SC 20 s 77 %
MEA RIS,

[0092] x5 ¥ 1l DA 4mbd A EE A BLR A HT T I A, BTl BT 7 7 B FE g bd B i 22
ERHT ST IR HT T A, BA BT P09 54 e 3 4 MR DL TR AR ) L AR T DL
a0 B A 5 D A AT A T P i 5 R 1) R IA 1 J5 Bl S AT i 5 31 S 5 4
(19 SRR A4 97 B 2 A Tk T AR B A o SRR P DA 55 — ANECE 2 AN ml R PRI AR B, W,
fian, A m TR .

[0093]  RIATE LMV T/ S : 45 B RNAK AW LA S de 5 A 1 11 B SR UH K1 a3

18
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TP 5 LA R T2 AR 45 6 RO BB S 4h 17 2 o 461, 40 18 I8 ik mT A ALEE  JR 3+, i
lac JA8h+; A T8 B E 4611 Shine-Dal garno /¥ 71 s LA S A 4R %5 h5FAUG . F B , HAZ SR
SBAET] DLALHE T RNASR G LT Ui B AR B 3+ TiF 2 I BRI E 5 B %+
AUGHI T A2 WA 1) 5t 25 ) 28 L i~ o S SIS0 A2 R b mT 4504, BRI 38 5 AR S5 A ) 7
TEMFEIR ) 7B 20 246

[0094] i 7E R AR TP A S IG5, dnhD 3R A I DNAR ) 55 BUAZ AR D 6 3 mT DA
AL o HYBE S 7 A B0 AR AE A IS I S50 KF FIDNAN A F ot o Bk 7 Rl & #E br
B B S E R .

[0095]  SEjiifhi1

[0096] i FH I B 5 VE AR AT

[0097]  DARBRIAFEIA T 78 [ 2 A St 491 A FH e FH I s 24 1

[0098] 1. ETFEEHIIE

[0099] i3 73 FhA 7 AE T il %) S A6 S8 ¢ P T B 00 R A i ) B T R S TR R T
HEER R .

[0100] a1} & < , 3 It AF S S8 1M H AT 300n Mg A LOOnMAEE 51 #)— B4R DNA %373l -5 A [F
WS (OmML 0. 125mM< 0. 25mM- 0. 5mM. TmM . 2mMAFT4mM) 1) FET B BNV 45 Sk &7 81 PEAZ 1A 1 5%
A ) BT R RS P L TR S M 8 RS A - 50mM Tris—HCIL (pH 9.0) .50mM NaCl . ImM
EDTA.6mM MgS04710.05% (v/v) Tween—20. [ NL7EH5 ‘CHEAT FFEE1 4 %f , I Him ik 48 in 5 4
TR A 40,025 % IR . 30mM EDTARI95 % 22 B+ FF Bk e (1) 2X 0% R I v % 1k o

[0101]  fi = BN #7E95 C AR R 425min, JF 7515 % TMIR 22— 58 TR M IR Gt S H 9k (JR 3% -
PAGE) th 43 %% . i it HIGE Healthcare Typhoon 8000PhosphorImager+-F#/di 45 K nl 44k .
[0102]  JE3fd DA N SEAZ H BRIB KTV B AUHE 54— A5 AR DU A -

[0103]  F|#):5"-GCTTGCACAGGTGCGTTCGT*-3"

[0104]  A4R : 5" -CGTTAGTCCACGAACGCACCTGTGCAAGC-3’

[0105]  ZEIE & 5EZIT RIS Km0 62 H VU B 5 2 PF B (TAMRA) R 6 4L K)o
BT AR H IR LAY -0 & F 23 Won i brit i 510 B 1 vioE Fa 7R
50 B AHEL 355 ) AR B R Ml (DNAZR & B30 [ ) o

[0106] 2. ARG v b AR A

[0107]  Z3 o AR 7 T Sl IRk A5 T 1] 1) S8 e 19 A FH IS 22 P 3R I8l SR AR A (1) T
o

[0108]  {fi FIFR#EE M5 R T IEAE I 58 5 Bl 1) ZR L L e B () B DR B EAT 1548 o X6 T3
AT IR SR, 38 300 bl [ ) AT 270 0 SR A SR A () R BRI K TE P 31

[0109] &3 ARG A i fE BpET1 la®i ki, FF AL B2k B InvitrogenfJBL21Star
(DE3) ik 4t . £E37°CAE2. 8L Fernbock®sfi 4% 35 AL 4 g, EL FI0D600L 0. 8. 4%
J& I N ImM TPTGHS 3 8 1 385, Bl Ja 73 MK 3/ o SR JE K 35 7= M LA 7000 pm B8 40 K5
L2205 Bh K 20 A B A AE-20° C B &R 44k

[0110] 21T 40 ff R fE I AE 10x w/vEEZE M (Tris pH 7.5.500mM NaCl.1mM EDTA,
ImM DTT) A HE B A R I B SR MR AT o 45 FCEDTARY £ 1A B 41141157 (Roche) ¥ in 1) 25 2L 1) 41
B Heop o, BT A (0 2L R RN 4 Ak 3 BRI AR 4 C AT % T B 1 8 R 08 T B s R BL
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(microfluidizer) PUIK VA SE A MO REAR S8 Ja AT Y LA 20, 000rpm B /0o 55 42 20 73 B A B
ZANMTE o 1 58 SR W% (R JE0.5%) AR M I g b, bt #r 22457 #h LADTE
B AL o (F 2L MR LA 20,000 pm B O 4 222040 b s EFE B ARG L 8 B AR R K AE T T
dH20H VA1 AT (NHa) 2SOA3 S ARV IR #e DT E o B UL IE B9 22 A BA20, 000rpm &5 0 7 2220 4
Bh 5 5 A B EE B AE250mL 42 PYRA GOmM Tris pH 7.5.50mM KC1.0.1mM EDTA.1mM DTT)
SR G L A8 AR 22 MRA TR T4 1 5ml. SP FastFLowk: (GE) 2l Ak, 2 R 2L fd4 o A FH M
0. IMZ IM KC1f#)50mLAE & ¥ i AT o JEBEWE 2% 4, IF FHEE Mk C (Tris pH 7.5.0.1mM EDTA.
ImM DTT) # B E 3L ST 220D (Tris pH 7.5.50mM KC1.0.1mM EDTA.I1mM DTT) 4R
S I R 4 23k B5mL HiTrap Heparin Fastflowk: b o 4RJE, 48 FM50mMZE 1M KC1
(1) 100mLAE Ji e I 58 5 g o WU 9 V046, BT AR A7 5 P (20mM Tris pH 7.5.300mM
KC1.0.1mM EDTA.50% H ) HH-AE-80C¥A -

[0111]  3.Phasing/Pre—phasingZ;#ft

[0112]  ZH o HEAR 7 H T4 B A LA S 5] o A0 FH 16 58 & Bl R AR AR AE A i 0 7 0 5 H
[ PERE I T V2

[0113] 45 127 I #5286 (short 12-cycle sequencing experiments) #% T 774
phasing{f fllpre—phasing d . M3 4 fill 18 7 (¥ F6 7 , 70 4% 5% AR plIZ 1TMi Seq Fast4b 2211 ik
H RS 11 lumina Genome Analyzer &4t (I1lumina,Inc.,San Diego,CA) b #E{TSEIG
Wi, 5 TR R AR, A B NIR S (IMX) , FF X0 B Rp IMXAE FAS [F] (947 B 347 4x
L2MEIIEAT o AF BRI Seq i FHITC il it I A IE AR A 28 5 Bl B AR HE S Bl o 72 B AR
HETruSeq HTJ7 2 MPhiXFEEIZHDNA (511 1Tuminaid 77— AR gk B AL A RE) i £ 5 F A DNASE
FE AT AT lumina RTABA K 1ENphasing /K FE flpre—phasing 7K >F .

[0114]  SLita 512

[0115] %} %Phasing/Pre—Phasings 58 FIHik9 NI &l AR

[0116]  BAT3 HH%E (3" block pocket) HIIHR I FI ML FIE AR I 16 o 77 4F | FifE RIS FF 4K
AT AME M9 NEE S B 22 771 (SEQ 1D NO:29F131) R4, I 4E SZ 6] 1 v R A4 Hi ik
I8

[0117]  fiF A DA I 78 Sl ] 1 v 6 3 1 28 T 58 e 1 00 5 , B 4B R 3 71 (burst
kinetics) fiiik 2i1b ) AR A, 75 B A SEQ 1D NO: 29131 B % i) 2 51 () o} HE R
il LU 3 o AE 07 e ) IR e S AR A o, A 5 DL T SRAB AR I — 2H S ARk g i — D /e DA B SRt 5] 1
HAR [ X phasing/pre—phasingif PRIk .

[0118]  FHIEIM 4 RAF A FHMESD R BRI, Y 56 BESEPo1957H
Pol1955AHEL I, LA b SRARAA K] f5F— > fEphasing Mipre—phasingf]—NEUE 2 N7 [ wos
H T =R A 2 R O

[0119]

RAE (4HF) SEQ 1D NO: 50 AL phasing)di/b?
X B 29 -

K477M 30 i

X B 31 -

K477M 32 A&

20
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[0120] St fs3

[0121]  §H3k9°N WIS EFH FRAR A

[0122]  #u1 7E SZ i B 1 PP K A4 i 3R 19 7= A L oa B L 3R A R 4l AL o g B R 1 R W R
Thermococcus sp.9°N=7 (9°N) HFAE R A F-E 287 51 (SEQ 1D NO:5) HJRAZ, 724 T HA
WISEQ 1D NO:6-8%1 i) 2 F 1R 7 31 () 3R ik -

[0123] i FHDA b A5 S it 5] 1 838 (%) 56 T FS 1 00 5 6t T8 R 30 77 257 05 4k T 4 A i) 5 AR
WERAH, 5 HASEQ 1D NO:5HTHIR 75 4 R A B LE 3¢ o 78 i 3% (1) TR e 5 AR A o
— U AR DI DL AR S A L R R AR RR ) £ % phasing/pre—phasingiif P 1%k -
BA LU AR R EL 5 A i 500 BEAH L W B A elodE ) phasing fl/ B pre—phas ingiif
PEo

RTEA SEQ ID NO:
KA477M 6

K477M
L408A.
Y409A
P4101
[0124] K477M
L408A
Y409A
P410V
K477M
L408A 7
Y409A

P410A
[0125] K477M
Y409A

[0126]  sKjifif5i4

[0127]  §iiik9°N Exo AR R AL

[0128]  4noE S a1 o AR HE AR 1 7 A L SR RIB FF Al X9 N Exo R A E 3L )7 5|
(SEQ ID NO:9) 9748, =4 7 HAAINSEQ ID NO: 10-12%1 H (K & L 18 2 51 (10 58 Al

[0129] i FHDA b A5 St 5] 1 I (%) 6 T B R 1 0 5 et 0 8 R 30 77 5 0 4k T 4 A ) AR
WERAEE, IS5 BASEQ 1D NO:9FT I 731 IR HE SR A g bl 380 75 57 46 1 TR £ S AR A
—HRAGARRE I — P DL B AE S TR AR R K £ A phasing/pre—phasingi& VEIf % «
HAT DU RAZ ) B8 58 A -5 00 B AH EL 27 B A 20 I phasing M/ Bipre—phasingi&
PEs

21
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P& 3 SEQ ID NO:
K477M 10

K477M
L408A
Y409A
P4101
K477M
[0130] LAOSA 11
Y409A
P410V
K477M
L408A
Y409A
P410A
K477M
Y409A
[0131]  sZjEHi5
[0132]  fifi i Tt ) 9 “ NI A 1Y) S8 AF f

(01331 dnAESL 5 1 rp KA A B0 7 A2 S B RIK IR Al AL BB I 9 NI S i B 7
(SEQ ID NO:13) 5848, ;=4 7 HATANSEQ 1D NO: 14-16%1 tH 1 2 588 17 B ) A
(01341 fat ALA L AE S5 1 o 1 (1 5 I8 P (10 0 5 1 f M A 30 70 25 B U P AL ) R AR
PRI AEE, JF 5 HATSEQ 1D NO: L3FI B Fr F1 A0 BE R A ML B o AL 0 B ) AR L8 SAR A o
— A RAAAIE— DAL BRG] 1 P KRR IR I £ X phasing/pre—phas ingif PEfiie .
AT DL S A 1 R 5 £ 5 0 BRI EL 20 H BT 2 M phas ing 1/ Bipre—phasingif
i

11

11

12
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TE ik SEQ ID NO:
K477M 14

K477M
LAOSA
Y409A
P4101
K477M
[0135] LAGgA 15
Y409A
P410V
K477M
L40SA
Y409A
P410A
K47TM
Y409A
[0136]  =Zjifafil6
[0137]  §#iePfu Exo AR RAFK

[0138] 3T 150° NI A i 45 51 5 5 L o 047 (3 ILIEL L) L B8 SR 1 bk stk
77 T A TR A A B ZU K BRI (PFu) Exo BEABEE 4251 (SEQ 1D NO: 17) 9%
GEAR, A T HATUISEQ 1D NO: 182031 tH (¥ & L 2 1 51 ) 5 A5 g «

01391 A b6 S5 HE A7 1 o 5 0 T 2 1 00 5 ot R R 80 0 2 9k T A 1) A8
I AT, S EASEQ 1D NO: LT F1 (K 5 51 i) 56f HE S A i L 5 o 7 75 26 1) IR 6 548 Ao
—HRAGARRE DL B AE SR L TR AR 1K X phasing/pre-phasingif VLI 1 o
AT BTN AR [ AL 5 4 5 0 HE A LE o th B 2 i phas ing Fl/Bipre-phasingi
i,

15

15

16
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R SEQ ID NO:
K477M 18

K477M
LA408A
Y409A
P4101
K477M
[0140] LG 19
Y409A ‘
P410V
K477M
TA408A
Y409A
PA10A
K477TM
Y409A
[0141]  SEjEHI7
[0142]  §#3EKOD1Exo B84 B SR AR 44

[0143]  FETF 59°NE AR E T FFILL A 28 (S 0L , Wide L 5] L op KAk
B 7E A L TaE R IA IR 4lifk Thermococcus kodakaraensis (KOD1) Exo 38 & 22 7 %1) (SEQ
ID NO:21) [ 948, oA AT IISEQ 1D NO: 22-24%1 H I S 5L 18 17 B [ SR A g

[0144] 1 FHUA b A S A5 1 H AR ) 5 T Bk I 1 0 5 6 el 8 R 50 77 2 0 4 it 4 A 1) AR
IR G, 7 5 B ASEQ ID NO: 21 F1I i 7> F1 0k HE 5 A i L 28 o 72 07 306 1) IR 8 SR AR A
GBI AL AR SRR K AR 1 £ K phasing/pre-phasing il Pk
HATBLR A2 (046 58 45 -5 o0 HEURH EE 20t BAT i i phas ing A1/ Bpre—phas ing i
P

19

19

20

REA SEQ ID NO:
K477M 22
K477M
[0145] L408A -
Y409A
P4101
K477TM ;
R 2]
L408A 3

24
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Y409A
P410V
K477M
[0146] L408A 3
Y409A
P410A
K477TM
Y409A

[0147]  sZjHI8

[0148]  §7EMMS2Ex0 28 & B S8 A8 44

[0149] BT 59°NE A R&ZL 7 F 0 P L X 8 (S WK , 2 TR 59°NE &8 L Xt
H I R E I (S ILE2) , e M. maripaludis MMS2) Exo 384 B E 2551 (SEQ 1D NO:25)
)4 5 IR AR o WIAE SEHE B 1 AR RS 1 77 AR LTk RIB FF 2l b ARk, 77 AR T B WISEQ
ID NO:26-28%1 Hh (1K) 2 L B2 17 21 () 5 5l o

[0150] s HLA b= 78 S i 8] 1m0 110 25 T W1 0 o %o 0 R B0 73 2 i ade P AL 1) AR
R AE, 5 EASEQ ID NO: 25 FII J7 21 I AT RE SR G il LL 52 o AE 7 108 1 I L8 AR A
— 2 AR — D A PA b AR SEREA1 H R AR TR B £ X phasing/pre—phasingi i i -
BA LT RAR ) IR EL 3R A B 5 o0 BEAH L W B A elodt i phasing M/ B pre—phasingiif
Yo

24

®ER SEQ ID NO:
Q493M 26

Q493M
L417A
Y418A
P4191
Q493M
[0151] L417A
Y418A
P419V
Q493M
LA17A
Y418A
P419A
Q493M 28

27

27

01521 | vaisAa |
[0183]  BiZF AR FPIEC S A R T R/ B R o 1K AR 8 I N Al it
51 VA H B AR T A A HI

[0154]  FEARSCHARTE L FE R BN, ADCESE P 511 25, iy Has A5 AT 53
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CN 106536728 A F 5 *k 1/70 7

R
110> BERI A R A
120> H TR VAR et B A I W 2 5 i
130> IP-1152~PRV
160> 32
<170> PatentIn version 3,5

Q10> 1

211> 18

<212> PRT
213> KTF#
42205

€223> LM, WIEFEMERE B Thermococeus sp. BB B WA Pyrococcus sp.
220>

2221> VARIANT
229> (2).. (D)
223> X= 1T AA
{2205

¢221> VARIANT
2225 (3)..(3)
223> X= {T47 AA
<2903

<921>  VARLANT
222> {4).. (@)
2935 X= {Tfdf AA
4220>

€221>  VARTANT
€222> (8)..(8)
€223> X= {Ff] AL
220>

€221>  VARTANT
222>  (10).. (10)
€223> X= {Ef7 AK
2207

<221> VARTANT
222> (11)..{11)
€223> X= fHf AL
290>

€221> VARTANT
222> (12).. (19)
223> X= {HT AA
<2207

¢221> VARIANT
222> (4. (14)

[0001]

27



CN 106536728 A F 5 *k 2/70 Tt

€223> X= B AA

400> 1

Glu Xaa Xaa Xaa Leu Asp Tyr Xaa Gln Xas Xaa Xaa Lys Xas Leu &la
1 b 10 15

Asn Ser

210> 2

211> 18

<2125 PRT
213> KITF
220>

€223> LHf, UISIERERE B YR Thernococcus sp. B ERTH BT Pyrococeus sp.
220>

€221> VARIANT
229> ()., (D
223> XK, R ¥
€220%

€221  VARTANT
2225 (3)..(3)
223y X=K, T, Q
220>

€221>  VARIANT
222> @),. @)
223> X=L, I, M
220>

€221> VARIANT
222> (8),.(8)
€223 X=R, E
990>

<2215 VARTANT
€292>  (10).. (10
€223> X=R, K, I
<0205

€221> VARTANT
@22y (1D).. {11
€293> X=A, K, L, V, 8
220>

<221> VARIANT
£22%5 (12).. (9)
223> X=I, ¥, L, N
220>

<221> VARIANT
€222>  (14)..(14)

[0002]

28
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223> X=1, ¥, L

400> 2

Glu Xaa. Xaa Xaa. Leu Asp Tyr Xaa Gln Xaa Xaa Xaa Lys Xaa Lew Ala
1 5 10 15

Asn Ser

<210> 3

211> 18

212> PRT
218> ATFH

L220>
228> A, WIEREHUREEYR Thermococcus sp. BLKERHBYIFN Pyrococeus sp.
L220>

<2215 VARIANT
292> (2).. (D)
223> X=R, K
220>

221> VARIANT
222> (3)..(3)
298> ¥=K, 1
£220>

¢221> VARIANT

[0003]

€223% X=R, K

¢221>  VARTANT
222> (14).. (14)
€223 ¥=I, L

400> 3
Glu Xaa Xaa Leu Leu Asp Tyr Arg Gln Xea Ala Tle Lys Xaa Leu Ala
1 ) 10 15

Asir Ser

Q10> 4

211> 18

212> PRT

218> AT

220>

935 LPh, IIENEHER EH B MM Therroroccus sp. B BRI BAIFN Pyrocoscus SD:
<400y 4

Glu Lys Lys Leu Leu Asp Tyr Arg Gln Arg Ala Ile Lys Ile Leu Ala

1 5 10 15

29
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[0004]

Asn

Ser

210>
211>

212>

218>
400>
Met Tle Leu Asp Thr Asp Tyr Ile Thy Glu Asn Gly

]

§
775

PRT

I HUOER B B AR Thermococcus sp. 9N-7

]

5

Arg Val Phe Lys Lys

Thr
Glu
Yal
65

Glu
Arg
Asp
Met
Leu
145
Ser
Asp
Arg
Tyr
Gl
225
Ile

His

Tyr

Phe:
Asp
50

Lys
Val
Asp
Tle
Glu
130
Tyr
Tyr
Leu
Phe
Asn
210
Leu
Gla

Phe

Thr

20

Glu Pro Tyr P

35
Val Lys Lys

Arg Ala Glu

Trp Lys Leu
85
Arg. Tle Arg
100
Pro Phe Ala
115
Gly Asp Glu

His Glu Gly

Ala Asp Gly
165
Pro- Tyr Yal
180
Leu Arg Val
195
Gly Asp Asn

Gly Tle Lys

Arg Met Gly
245
Asp Leu Tyt
260
Leu Glu Ala
279

Glu

Ala
Lys
Glu
Glu
150
Ser:
Asp
Val
Phe
Phe
230
Asp

Pro

Val

Asn

o Tyr

Thr
55

5 Val

 Phe

His
Arg
Lieu
135
Glu
Glu
Val
Arg
Asp
215
Thr
Arg

Val

Tyr

Gly Glu
25

Ala Leu

40

Ala Lys

Gln Lys
Asn His
Pro Ala
105
Tyr Leu
124
The Met
Phe Gly
Ala Arg
Val Ser
185
Glu Lys
200
Phe Ala
Leu Gly

Phe Ala

Ile Arp
265

Glu Ala

280

10
Phe

Leu
Arg
Lys
Pro
90

Val
Ile
Leu
Thr
Val
170
Thr
Asp
Tyr
Arg
Val

250
Arg

30

Lys
Lys
His
Phe
o

Gln
Val
Agp

Ala

Gly

155
Ile

Glu
Pro
Leu
Asp
235
Glu

Thr

Phe G

Ile

Asp

Gly
60

Leu

Asp

Asp

Lys

Phie

140

Pro

Thir

Lys

ASp

Lys
220

Gly

Val

Ile

Lys
Gl
Asp
45

Thy
Gly
Val
Ile
Gly
126
Asp
Ile

Trp

Glu

Lys

Ashi

Lys
285

Pro

Tyr

30

Ser
Val
Arg
Pro
Tyr
110
Lew

I1le

Leu

Lys

Met
190

Leu

s Arg

- Glu

Gly

Leu
270
Pro

Val Tle
15
Asp Arg

Ala Tle

Val Lys

Pro Ile

80
Ala Tle
95
Glu Tyr

Ile Pro
Glu Thr
Met Ile

160
Lyvs Tle
175

Tle Lys

{le Thr

Cys Glu

Pro Lys
240

Arg 1le

285

Pro Thr

Lvs Glu
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[0005]

Lys Val Tyr

Leu
309
Glu
Tle
Val

Pro

Ala
385

Val

Asn

Val

Lle

Arg

465

Tyr

Tyr

Val

Glu

His

545
Lys

Leu

lys

Glu

Arg

625

290
Glu

Leu
Gly
Glu
Asn
370
Gly
Tyr
Val
Ala
Pro
450
Lys

Arg

Gly

Thr A

Arg
Gly
Glin
Trp
355
Lys
Gly
Leu
Ser
Pro
435
Ser
Met

Gln

Glu Lys

530

Ala 1

Glu P

Glu

Ty

610
Val

Tyr

Ala
595

e Val

Leu

- Ala Glu Glu

Val Ala Arg

Arg
Ser
340
Phe
Pro

Tyr

Asp

Pro

420

Glu

Leu
Lys
Arg
Ala
500
Trp

Phe

- Ile

e Leu

Glu

580

val

Arg

Glu

Glu
325

3140
Phe

Leu. Ty

Ley
Asp
Yal

Phe
405

Asp
Val
Len
Ala
Ala
485

Lys

Gly

Gly

Pro
L¥s
565
Gly
TTe
Arg

Ala

Glu
Lys
390

Arg

Thr

Gly

The
470

Ile |

Ala
Arg
Phe
Gly

550
Tyr

Phe T

Asp

Asp

Ile
630

ILle
295
Tyr

Phe |

Arg

Arg
375

Glu

Ser

Leu

v His

Asp
455
Val

Lys

Lys
534
Ala
Ile

Iyr

Glu

Trp
615

Leu

Ala Gln Ala Tip

Ser

Pro

y Val

Lys
364
Glu
Pro
Leu
Asn
Lys
440

Leu

Asp

Ile |

Trp
Tyr
520
Val
Asp
Asn
Val
Glu
600

Ser

Lys

Met
Met
Ser
349
Ala
Leu
Glu
Tyr
Arg
425
Phe
Leu
Pro
Leu
Tyr
505
Tle
Leu
Ala
Pro
Arg
585
Gly

Gl

Hig

Glu

Glu
330

Arg &

Tyr

Ala

Arg
Pro
410
Glu
Cys

Glu

Leu

Ala

490

Cys

Glu
Tyr
Glu
Lys
870
Gly

Lys

Lle

Gly A

31

Asp
315

Ala

Arg
Gly
395

Ser

Gly

ol
Glu
475

Asn

Lys

Met

Ala

Thy

55b

Leu

Phe

Tle

Alg

635

Gl
300
Ala

Gln

Ser

5 Arg

Arg

380

Leu

Tle

Cys

- Asp

Arg
460
Lys

Ser

Glu

Val

Asp
540
Val
Pro
Phe

Thy

Lys
620
Val

Ser

Lys

Leu

Thr

Asri

365
Arg

Lys
Phe
445
Gidn
Lys
Phe
Cys
1le
525
Thy

Lys

Gly

Val

The
605
Glu

Glu

Gly
Val
Ser
Gly
350

Glu

Gly

p Asp

Ile
Glu
430
Pro
Lys
Leu

510
Arg
Asp
Lys
Leu
Thr
590
Arg

Thy

Glu

Glu Gly

Thr Tyr
320
Arg Leu
335
Asti Lou

Leu Ala

Gly Tyr

Asn. 1le
400

Thr His

415

Tyr Asp

Gly Phe

Ile Lys
Leu Asp

480
Gly Tyr
495

Glu Ser

Glu Leu
Gly. Leu
Lys Ala

560
Leu Glu
Lys Lys
Gly Leu

Gln Ala

Ala Val
640
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Arg Ile Val Lys

Pro Glu Lys Leu
660
Tyr Lys Ala Thr

675
Arg Gly Val Lys
690
Lys: Gly Ser Gly
705
Asp Pro Thr Lys

Val Leu Pro Ala
740
Glu Asp Leu Arg

755
Leu Lys Val Lys
770
210> 6
211> 775

€212> PRT
[0006]

<400> 6

Glu
645
Val
Gly
Ile
Arg
llis
725
Val

Tyr

Gly

Val Thr
Ile His
Pro His
Arvg Pro
695
Ile Gly
710
Arg Tyr
Glu Arg

Gln Lys

Lyvs Lys

Glu Lys

Glu Gln
660

Val Ala

680

Gly Thr

Asp Arg
Asp Ala
Ile Leu

745

Thr Lys
760

Leu
650
Ile
Val
Val
Ala
Glu
730

Lys

Gln

Thr: 1

Ala L

Tle
Tle
715
Tyr

Ala

Val

(213> FERIRE B YA Thermococcus sp, 9N-7

Met Ile Leu Asp Thy Asp Tyr Ile Thy Glu Asn

1
Arg Val Phe Lys
20
Thr Phe Glu Pro
35
Glu Asp Val Lys
50

Val Lys Arg Ala

65
Glu Val Trp Lys

Arg Asp Ar

el

Asp Tle Pro Phe
115
Met Glu Gly Asp
130

h
Lys

Tyr

Lys

Glu

Leu

85

Ala

Glu

Glu Asn

Phe Tyr

Val. Thr
55

Lys Yal

70

Tyr Phe

Ile Arg Ala His
100
Lys Arg

Glu Leu
135

Leu Tyr His 6lu Gly 6lu Glu

145

150

Gly Glu
25

Ala Leu

40

Ala Lys

Gli Lys

Asn His

Pro Ala
105

Tyr Leu

120

Thr Met

Phe Gly

10
Phe

Leu
Arg
Lys
Pra
90

Val
Tle

Leu

Thr

32

Lys

Phe
5

Gln
Val

Asp

Alg

Gly

168

Ser
700
Pro
Tyr

Phe

Gly

Gly

Tle

§ Asp

s Gly

60

Léu

Asp

AsD

Lys

Phe

140

Pro

Tyr

; Asp

s Arg

685
Tyr

Ala

Tle

Gly

Leu
765

Lys

Glu

Asp
45

Thy
Gly
Val

Tle

Gly
125

Glu
Leu
B70
Leu
Ile
Asp
Glu
Tyr

750
Gly

Pra
Tyr
Ser
Val
Arg
Pro
Tyr

110

el

Agp Lle

Ile

Leu ]

Val
G55
Arg
Ala
Val
Glu
Asn
735

Arg

Ala

Val
Pro
Ala
95

Glu

Tle

Glu

Pro

Asp

Ala
Leu
Phe
720
Gln

Lys

Trp

Ile

) Arg

- Tle

Lys
Tle
80

Ile
Tyr

Pro

Thr

b 1le

160
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[0007]

Ser Tyr Ala Asp Gly

Asp

Arg

Tyr

Glu

225

Ile

Hig

Tyr

Lys

Leu

306

Glu

Lle

Val

Pro

Ala

385
Val ’

Asn

Val

Tle

Arg
465

Tyr

Tyr

Leu

Phe

Asn

210
Leu

Pro
Leu
195
Gly

Gly

Tyr
180
Arg

Asp

Ile

Gln Arg Met

Phe Asp Leu

260

Thr Leu Glu

Val
290
Glu
Leu
Gly
Gla
Asn
370

Gly

Tyr

275
Tyr

Arg

Gly

Gln.

Trp
355
Lys

Gly

Leu

Val Ser

Ala

Pro
450
Lys

Pro
4135
Ser

Met

Ala
Val
Arg
Ser
340
Phe
Pro
Tyr
Asp
Pro
420
Glu

Leu

Lys

Arg Gln Arg

200

165
Val

Val

Lys
Gly
245
Tyr
Ala
Glu
Ala
Glu
325

Leu

Lei

Val
Phe
405
Asp
Val
Leu
Ala
Ala

485
Lys

Ser

Asp

Val

st Phe

Phe
230
Asp

Pro

Val -

Glu
Arg
310
Phe

Trp

Leit. 1

Glu
Lys
390
Arg
Thy:
Gly
Gly
Thr

470
lle

Glu
Val
Arg
Asp

Thr

Phe

Leu.

His
Asp
455
Val

Lys

Ala Arg

Ala Arg Val |

Val

Glu

200

Phe

Leu

FPhe

Ile

- Glu

280

s Ala

Ser

Pro

Val

g Lys

360
Glu

0. Pro

Leu
Asn
Lys
440
Leu
Asp

1le

Trp

Ser
185
Lys
Ala
Gly
Ala
Arg
265
Ala
Gln
Met
Met
Ser
245
Ala
Lei
Glu
Tyr
Arg
425
Phe
Leu
Pro

Let

Tyr
505

170
Thr

Asp
Tyr
Arg
Val
250
Arg
Val
Ala
Glu
Glu
330

Arg

Tyr

Ala A

Arg
Pro
410
Glu
Cys
Glu
Leu
Ala

490
Cys

33

Pro

Glu

Leu
Asp

235
Gl

Trp
Asp
315
Ala
Ser
Lys
Arg
Gly .
395

Ser

Gly

Gl

Gl
475

Ast

Lys €

Thy

Lys

Asp

Lys
220
Gly

Val

~ Tle

¢ Gly

Glu
300
Ala
Gln

Ser

Arg

Arg

380
Leu

Tle

Cys

5 Asp

Arg
460
Lys

Ser

Trp
Glu
Val
205
Lys
oer
Lys
Asn
Lys

285
Ser

Leu
The

Asn
365
Arg

Phe
415
Gln

Met

Phe T

Cys

Lys

Met

190

Leu
Arg
Glu
Gly
Leu
270
Pro
Gly
Val
ser

Gly

350

Glu

Gly

o Asp

Ala
510

Lys
175
Lle
Tle
Cys
Pro
Arg
255
Pro
Lys

Gl

Thr

Leu

Gly

Asn

The
415

lle

Lys

Thr

Glu

Lys

240

Ile

The

Glu

Gly

Tyr

320

Leu

' Leu

Ala

Tyr

Tle

400

His

Tyr Asp

Gly

s Tle

L

F Gy

495
Glu

Phe

Lys

Asp
480

Tyr

Ser
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[0008]

Val
Glu
His
545
Lys
Leu
Lys
Glu
Arg
625
Arg
Pro
Tyr
Arg
Lys
705
Asp
Val
Glu

Leu

Thr
Glu
530
Ala
Glu
Glu
Tyr
Ile
610
Val

Tle

Glu

Gly
690
Gly
Pro
Leu
Asp

Lys
770

910>
211>

212>

€213>
220>

221>

222>
223>
<400>

Ala

H1h

Lys

Thy

Phe

Tyr

Ala

595

Val

Leu

Yal

Lys

v Ala
675

Yal

Ser

Thr

Pro

Leu

755

Yal

7

15
PRT
WEHERBT IR Y Tharnoeooeing sp. ON-T

Trp
Phe
Ile
Leu
Glu
580
Val
Arg
Glu

Lys

Leu

660
The

Lys

Gly

Lys

Ala
T4
Arg

Lys

VARLANT
(410) .. (410)
%=1, ¥, A

7

Gly
Gly
Pro
Lys
565
Gly
Ile
Arg
Ala
Glu
645
Yal

Gly

1le Arg

Arg
His
725
Val

Tyr

Gly

Ar g

Phe

Gly
550

Glu

Lys
535
Ala

Tyr Ll

Phe
Asp
Asp
Lle

630
Val

Pro

Ile
710
Arg
Glu

Gln

Lys

Glu
Tip
615
Leu
Thr
His
His
Prg
695
Gly
Tyr

Arg

Lys

Tyr Ile &lu ¥

520
Val

Asp

Asn

r Val

Glu
600
Ser
Lys
Glu
Glu
Val
680

Gly

Asp

Tle

The
760

Leu
Ala
Pro
Arg
585
Gly
Glu
His
Lys
Gln
665
Ala

Thy

Arg

Leu
745
Lys

Tyr
Glu
Ly
570

Gly

Lys

Gly
Leu
650
Ile

Val

Val

Ala

Ala
Thr
885
Leu
Phe
Ile
Ala
Asp
635
sSer
Thi
Ala

Ile

Ile
715

t: Val

Asp
540

Val

Pro

Phe
Thr
Lys
620
Val
Lys
Arg
Lys

Ser

700

Pro

Glu Tyr Tyr

730

Lys Ala Phe

Gln Val Gly

34

{le
525
Thr

Gly

Val

Tyr
Asp
Arg
685
Tyr
Ala
Ile

Gly

Leu
65

Thr
590
Arg
Thr
Glu

Glu

Leu
670

Leu

Ile

Asp

Glu

Tyr
750
Gly

Glu Leu

Gly Leu

& Lys Ala
560
- Leu Glu

575
Lys Lys

Gly Leu

Gln Ala

Ala Val
640
Val Pro
655
Arg Asp

Ala Ala

Val. Leu

Glu Phe

720
Asni Gln
735
Arg Lys

Ala Trp
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[0009]

Met
1
Arg
Thr
Glu
Val
65
Glu
Arg
Asp
Met
Leu
145

Ser

Asp

Lys

[et
305

Ile
Val
Phe
Asp

50
Lys

Val

Asp
Ile
Glu
130

Tyr

Iyr

Leu F

g Phe

Asn
210

- Leu

Gla

is Phe

Thr

Val
290
Glu

Leu
Phe
Glu
35

Val
Arg
Trp

Arg

Pro

115

Gly

His

Ala

Asp
Lys
20

Pro

Lys

Ala

Lys Leu

Ile
100
Phe

Asp

Glu

Asp

o Tyr

180
Arg

i Asp

Ly Tle

Arg
Asp
Leu
275

Tyr

Arg

Glu Leu Gly

Ile Gly Gln

Met
Led
260
Glu
Ala
Val
Arg

Ser
340

Thr
5
Lys
Tyr
Lys
Glu
85
Arg
Ala
Glu
Gly
Gly
165
Val

Val

Lys
Gly
245
Tyr
Ala
Glu

Ala

Glu
325

Leu

Asp
Glu
Phe
Val
Lys
70

Tyr
Ala
Lys
Glu
Glu
150
Ser
Asp
Val
Phe
Phe
230
Asp
Pro
Val
Glu
Arg

310
Phe

Trp As

Tyr

Asn.

Ty
The

55
Val

Phe !

His
Avg
Leu
135
Glu
Gl
Val
Arg
Asp
215
Ther

Arg

Val

Ile Thr Glu

Gly
Ala
Ala

Gln

Tyr
120
Thr
Phe

Ala

Val

Gl |

200
Phe

Leu

Phe

Ils

Glu

280

Ala

Ser

Pro

y Val

Glu
25

Leu
Lys
Lys
His
Ala
105
Leu
Met
Gly
Arg
Ser

185
Lys

Gly
Ala
Arg
265
Ala
Gln
Met,

Met

Ser
345

10

Phe Ly

Leu L

Arvg
Lys
Pro
90

Vil
Tle
Leu
Thr
Val
170
Thr
Asp
Tyr
Arg
Val
250
Arg
Val
Ala
Gl

Glu
330

Arg §

35

Asp
Ala
Gly
155
1le
Glu

Pro

Lew

Asp

235
Glu

Thy

Phe

Trp

Asp
315

Alg

Gly

Tle

8 Asp

is Gly

60
Lew

Asp

Asp

Lys

Phe

140
Pro

Thr

Lys

Asp

Lys
220
Gly
Val
Ile
Gly
Glu
300
Ala

Gln

Ser

Lys

Glu 1

Asp
45

Thr

Gly

Val

Tle

Gly

125

Asp

Tle

Trp

Glu

Val
205

Lys

Ser

Lys

Asi

Lys

285
Ser

Lell

Thr

Pro Val lle

I'yr
30
Ser

Val

Arg

Pro

Tyr
110
Leu
Ile
Leu

Lys

Met

190

Leu

Arg

Glu
Gly
Leu
270
Pro
Gly
Val
Ser

Gly
350

15

Asp Arg

Ala
Val
Pro
Ala

95
Glu

Met
Lys

175
Ile

Cys
Pro
Arg

286

Pro

Glu
Tht
Arg

335

Asn

Lle
Lys
Ile
80

Ile

Tyr

Pro

 Thr

Lle

160

Lle

Lys

Thr

Glu

Lys
240

Lle

Thr

Glu

Gly

Tyr
320
Leu

Leu
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[0010]

Val Glu Trp

Pro
Ala
385
Val
Asn
Val
Ile
Arg
465
Tyr
Tyr
Val
Glu
His
545
Lys
Leu
Lys
Glu
Arg
625
Arg
Pro

Tyr

Arg

Asn

379

Gly

Tyr

Val

Ala

Pro

450
Lys

Arg

Gly

‘Lhr

Glu

530

Ala

Glu

Glu

Tyr

Tle:
610

Val

Tle

355

Lys
Gly
Leu
Ser
Pro
435
Ser
Met
Gln
Tyr
Ala
515
Lys
Thr
Phe
Tyr
Ala
h95

Yal

Leu

Gl Lys

Lys.

Gly
690

Phe
Pro
Tyr
Asp
Pro
420
Glu
Leu

Lys

Arg

Ala
560
Tep
Phe
Ile

Leu

Glu

580

Val

Leu

Asp

Leu

Val Lys

Phe
408
Asp
Val
Leu

Ala

Ala
485

Lys

Gly 4

Gly
Pro
Lys

565
Gly

Arg Arg

Gl A

Gly
Gly
Thr
470

Ile

Ala

Gly
550
Tyr

Phe

5 Asp

Asp
Ile
630
Val

Tle

; Prao

Arg

Arg

Arg
375

Gl

Ser

- Leu

Asp

iy

4h5
Val

Lys

Arg

Gl

s Lys

538
Ala

Tle

Tyr ¥

Glu

Trp
615

Leu 1

Thr

His

His

Pro
695

Lys Ala Tyr Lyg

360
Glu

Pra
Ala
Ash
Lys
440
Leu
Asp
Ile
Trp
Tyr
520

Val

Asp

Glu
Gl
Val

680
Gly

Leu Ala Arg

Glu Arg Gly

Ala

Leu
Tyr
505
lle

Leu

Ala

1 Pro

Arg
585
Gly

¢ Gl

5 His

Lys
Gln
665
Ala

Thr

Xaa
410

o Glu

Cys

Glu

Leu

Ala

490

Cys

Glu

Tyr

Glu

Lys

570

Gly

Lys
Tle
Gly
Leu
6560
Tle

Val

Val

36

395
Ser

Gly

Lys

Glu

Glu

475

Asn

Lys

Met

Ala

Thy

5585

Lew

Phe

Ile

Alu

Asp
635
Ser

Thr

Alg

Ile

Arg

Arg
380

Leu T

Ile
Cys
Asp
Arg
460
Lys
Ser:
Glu

Yal

Asp
540

Val |

Pro

Phe

Thr
Lys

620
Val

Arg

Lys

Ser
100

Ash
365
Arg

Lys
Phe
445
Gln

Met

Phe *

Val
Thy
605
Glu
Glu
T

Asp

Glu

Gly

> Asp

¢ Tle

Gli
430

Pro

Lys

Leu

Tyr

Ala

510
Arg

- Asp

s Lys

Leu

The
590
Arg
Th
Glu

Glu

el
670

Leu
Gly
Agn
Thy
415
Tyr
Gly
Ile
Leu
Gly
495
Glu
(Gl
Gly
Lys
Leu
a7h
Lys
Gly
Gln
Ala
Val

655
Arg

Arg Led Ala

635
Tyr

Ala

Tyr

Lle

400.
His

Asp

FPhe
Lys
Asp

480
Tyr

Ser

Leu

Leu

Ala
560

Glu

Lys

Leu

Ala

Val

610

Pro

Asp

Ala

Tle Val Leu
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[0011]

Lys Gly Ser Gly Arg Ile Gly

710

Asp Pro Thr Lys His Arg Tyr

725

Val Leu Pro Ala Val Glu Arg

Glu Asp Leu Arg Tyr Gln Lys

Leu Lys Val Lys Gly Lys Lys

775

Asp Arg Ala Ile

Asp Ala Glu Tyr

730

Tle Leu Lys Ala

745

Thr Lys Gln Val

760

<213y  BEIRERE B4R Thermococcus sp. ON-T

705
740
755
770
21> 8
211> 775
£212> PRT
400> 8
Met. Tle Leu Asp:
|
Arg Val Phe Lys
20

Thr Phe Glu Pro
35
Glu Asp Val Lys
50
Val Lys Arg Ala
65
Glu Val Trp Lys

Arg Asp Arg Tle

10

Asp Tle Pro Phe
115
Met Glu Gly Asp
130
Leu Tyr His Glu
115
Ser Tvr Ala Asp

Asp Leu Pro Tyr
180
Arg Phe Lett Arg
195
Tyr Asn Gly Asp
210

Thr Asp

5

Lys

Tyr

Lys

Glu

Leu
85

Glu
Phe
Val
Lys

70
Tyr

Arg Ala

Ala
Glu
6ly
Gly
165
Yal
Val

Asn

Glu
Glu
150
Ser.
Asp

Val

Phe

Tyr Ile Thr

Asn
Tyx
The
55

Val

Phe

His

3 Arg

Leu.

135
Glu

Glu

Val

Arg

Asp
218

Gly
Ala
40

Ala

Gln

Prio
Tyr
120
Thr
Phe
Ala
Val
Glu

200
Phe

Glu
28
Leu

Lys

Lys

1 His

Ala
145
Leu
Met
Gly
Arg
Ser
185

Lys

Ala

Glu Asn
10
Phe Lys

Leu Lys
Arg His
Lys Phe
75
Pro Gln

90
Val Yal

Tle Asp
Loy Ala
Thr Gly

155
Val Ile
170

Thre Gl

Asp Pro

Tyr Leu L

37

Pro

Tyr

Phe

Gly

Gly
Lle
Asp
Gly

60

Leu

Asp

Asp
Lys
Phe
140
Pro

Thr

Lys

Asp

Ala Asp Glu Phe

Ile Glu

Gly Tyr

750
Leu Gly
765

Lys Pro

Glu Tyr
30

Asp Ser

45

Thr Val

Gly Arg
Val Pro
Tle Tyr
L0
Gly Leu
125
Asp Ile
1le Leu
Trp Lys
Gl Met
190

Val Leu

Lys Arg

Asn
735
Arg

Ala

Val
15

Asp

Ala

Val

Bro

Ala

95
Glu

Ile

Gli

Met

Lys

175
Tle

1Lle

Cys

720
Gln

Ile

Arg

Lle

Lys

Ile

80

Ile

Tyx

Pro

Thr

Ile

160
Ile

Lys

Thr

Glu
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[0012]

Gl
225
Ile
His
Tyr
Lys
Leu
305
Glu
Tle
Val
Pro
385

al
Asn
Val
Tle
Arg
465
Tyr
Tyr
Val
Gl
His

h4h

Lys

Leu

Gln

Phe

Thr

Val
290
Glu

Leu

Gly

Gly
Arg
Asp
Leu
275
Tyr
Arg
Gly

Gln

Glu Trp

355

Asn Lys

370
Ala Gly Gly T

Ty

Val

Ala

Pro

450

Iy S

Arg Gl

Gly

Thr

Glu

Ala

Glu

Leu
Ser
Pro

435
Ser

Ala
515
Lys

Thy

Phe

Tle
Met
Leu
260
Glu
Ala
Val
Arg
Ser
340
Phe

Pro

Asp
Pro
420
Glu

Leu

Ala
500
Trp
Phe

1le

Leu

Lys
Gly
245
Tyr
Ala
Glu
Ala
Glu
325
Leu

Leu

Asp

v Val

Phe
405

Asp

Val

Leu

5 Ala

s Ala

485
L¥s

Gly A

Gly
Pro

Lys
565

Phe
230
Asp
Pro
Val
Glu
Arg
310
Phe
Trp
Leu
Glu
Lys

390
Arvg

Thr |

Gly

Gly

The
470
Tle

Gly
550

Tyr

The
Arg
Val
Tyr
Ile
295
Tyx
Phe
Agp
Arg
Arg
375
Gl
Ser
Leu
His
Asp
455
Val
Lys

Arg

Glu

s Lys

535
Ala

Ile

Leu Gly Arg

Phe
ITle
Glu
280
Ala
Ser
Pro
Val
Lys
360
Glu
Pro
Leu
Asn
Lys
440
Leu
Asp
Tle
Trp
Tyx
520
Val

Asp

Asn

Ala
Arg
265
Ala
Gln
Met
Met
Ser
345
Ala
Leu
Gl
Ala
Arg
425
Phe
Leu
Pro
Leu
Tyr
505
Ile
l.eu

Ala

Pro

Val
260
Arg
Val

Ala

Glu
330
Arg

Tyr

Ala &

Arg

Pro. §

410
Glu

Cys

Glu
Leu
Ala
490
Cys
Glu
Tyr

Glu

Lys
570

38

Asp
235
Glu
Thr

Phe

Trp

Gly

Lys

Glu

Glu
475

Asn

Gly
Val,
Tle
Gly
Glu
300
Ala

Gln

- Ser

s Arg

Arg
380

Leu

Ile

Cys |

Asp

Arg
460
Lys

Ser

3 Gl

Val

 ASD

540

- Val

Pro

Ser
Lys
Asn
Lys
285

Ser

Lys

Leu

Thy

Asn
365
Arg

Trp

Tle

Phe
Gln

Met

Phe
Cys
Tle

525
The

Lys L

Gly

Glu

Gly

Leu
270
Pro

Gly

Yal

Ser

Gly
350
Glu

Gly 6

Asp

Ile

s Glu

430

Pro

Lys

Leu

Tyr

Ala
5140

Arg €

Asp G

e
3]

Leu

Pro
Arg
206
Pro
Lys
Glu
Thr
Arg
335

Asn

Leu

The
415
Tyr
Gly
Tle
Leu
Gly

495
Glu

Lys

Leu
575

Lys
240
Ile
Thr
Glu
Gly
Tyr
320
Leu
Leu
Alg
Tyr
Lle
400
His
Asp
Phe

Lys

Asp

480

Tyr

Ser

Leu

len

Ala
60

Glu
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[0013]

Leu Glu Tyr Glu Gly Phe 1T

580

Lys Tyr Ala Val Ile Asp G

595
Glu Ile Val Arg Arg Asp

Arg Val Leu Glu Ala Tlg

625 630

Arg Tle Val Lys Glu Val
645

Pro Glu Lys Leu Val Tle

660
Tyr Lys Ala Thr Gly Pro
675
Arg Gly Val Lys Ile Arg
690

Lys Gly Ser Gly Arg Ile

705 710

Asp Pro Thr Lys His Arg
725

Val Leuw Pro Ala Val Glu

740
Glu Asp Leu Arg Tyr Glo
785
Leu Lys Val Lys Gly Lys

210> 9
211> 775
<2123 PRT

Pro
695

Gly A

Tyr

Arg

Lys

Lys

775

v Val

Glu
600
Ser

Lys

v GLin

Arg
5856
Gly

Glu Ile.

Hig

Lys

jlu Gln

Asp

1Lle

Thr
760

665
Ala

Thr

) Arg

Ala

Leu
45
Lys

Gly

Lys

Lew
650
Lle

Val

Val 1

Ala

Glu
730
Ly

wx

Gln

y Asp

638

Ser

Thr

Ala

Ala

Val

<213y WEIRERT B4 Tharmocaccus sp, ON-T

400> 9

Met Tle Leu Asp Thr Asp

1 5

Arg Val Phe Lys Lys Glu
20

Thr Phe Glu Pro Tyr Phe T

35
Glu Asp Val Lys lys Val
Val Lys Arg Ala Glu Lys
65 70
Glu Val Trp Lys Leu Tyr
85

Tyr
Asn
Iyr
Thr
99

Yal

Phe

Tle
Gly
Ala
40

Ala

Gln

Asn

Th
Glu
25

Leu
l.ys

Lys

Hig

Glu
10

Phe
Leu
Arg
Lys

Pro
90

39

Asn

Phe
75
Gln

Phe

Thr

a lys

620
Val

Lys

Arg

Lys

» Ser
00
- Pro

Tyr

Phe

Gly

Gly

5 Tle

AsD

g Gly

b0

Leu

Asp

Val.

Thr
605

Glu

Glu
Tyr
Asp
Arg
635
Tyr
Ala
Lle
Gly

Leu
165

Lys
Glu
Asp
45

The

Gly

Val

Thy Lys Lys

590
Ar &

Thr
Glu
Glu
Leu
670
Leu
Lle
Asp
Glu
Tyr

750
Gly

Pro
TYI"
30
Ser
Val

Arg

Pro

Gly
Gln
Ala
Val
655
Arg
Ala
Val
Glu
Asn
735

Arg

Ala

Val
15
Asp

Pro

Ala
95

Leu
Ala
Val
640
Pro
Asp
Ala
Leu
Phe

720
Gln

Tle

Arg

1 Tle

I Lys

lle
80
Ile
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[0014]

Arg
Asp
Met
Leu
145
Ser
Asp
Arg
Tyr
Glu
225
Lle
His
Tyr
Lys
Leu
304

Glu

Ile

Asp

Ile

Glu
130

Tyr

Tyr

Leu

Phe

Asri

210

Arg

Pro
115

Gly

His

Ala

Pro

Leu
195

Gly

Leu Gly

Tle
100
Phe
Asp
Glu
Asp
Tyr
180,
Arg

Asp

Tle

Gln Arg Met

Phe
Thr
Val
290

Glu

Leu

Gly

Asp

Leu
275
Tyr
Arg
Gly

Gln

Leu
260
Glu
Ala
Val

Arg

Ser

340

Val Glu Trp Phe

Pro
Ala
385
Val

Asn

Val

Asn

370

356
Lys

Gly Gly

Ty

Yal

Ala

Teu

Ser

Pro
435

Pro

Tyr

Asp

Pro

420
Glu

Arg

Ala
Glu
Gly
Gly
165
Val
Val
Asn

Lys

Gly
245

Tyr

Ala

Glu

Ala

Glu
325
Leu
Leu
Asp
Yal
Phe
405

Asp

Yal

Ala
Lys
Glu
Glu
150
Ser:
Asp
Val
Phe
Phe
230
Asp

Pro

Val

Glu

Arg
310
Phe
Trp
Leu
Glu
Lys
390
Arg

The

Gly

His

Arg

Leu.

135
Glu

Glu
Val
Arg
Agp
215
Thr
Arg
Val
Tyr
Lle
295
Tyr

Phe

Asp

hrg

Arg
375
Glu
Ser

Leu

His

Pro Ala Val

Tyr
120
Tht
Phe
Ala
Val
Glu
200
Phe
Leu
Phe
1Lle
Glu
280
Ala
Ser
Prio
Val
Lys
360
Glu

Pro

Leu

Asn A

Lys
449

105
Leu

Met
Gly
Arg
Ser
185
Lys
Ala
Gly
Ala
Arg
265
Ala

Gln

Met

Met

Ser
345

Ala

Leu A

Glu

Tyr

Ile
Leu
Thr
Val
L70
Thr
Asp
Tyr
Arg
Val
250

Arg

Val

Ala

Glu
Glu

330
Arg

Arg

Pro. S

410

Glu 6

Cys

40

Val

Asp

Ala

Gly
155
Tle

Gl

Pro /

Leu
Asp
236
Glu
Lhr
Phe

Tep

Asp
315

Ala

Ser S

Asp

Lys

Phe

140

Pro

Thi

Val.

Lle

Gly

Glu
300

Ala

Gln

i Arg

s Are

380
Leu

Cys

s Asp

{le
Gly

125
Ala

Trp

Gl

Val
206

5 Lys

Ser

Asn
Lys
285
Ser
Lys
Leu
Thy
Asi
365

Are

Trp

Lys

Phe
445

Tyr
1.10
Leu

Tle

¢ Leu

Lys
Het:
190
Leu
Arg
Glu
Gly
Leu
270
Pro
Gly
Val
Ser
Gly
350
Glu

Gly

Asp

v Tle

Glu
430

Pro

Glu Tyr

ILle Pro

Ala Thr

Met Ile

160
Lys Ile
175
Tle Lys
Ile Thr
Cys Glu
Pro Lys

240
Arg Ile

Pro Thr

Lys Glu

Glu Gly

The Tyr
320

Arg Leu
335

Asn Leu

Let Ala

Gly Tyr

Asri Tle
400

Thr His

415

Tyr Asp

Gly Phe
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[0015]

Ile
Arg
465
Tyr
Tyr
Val
Glu
Hig
545
Lys
Lett
Lys
Glu
Arg
625
Arg
Pro
Tyr
Arg
Lys
705
Asp
Val

Gl

Leu

Pro Ser
450
Lys. Met

Arg Gln
Gly Tye
Thr Ala
hl5
Glu Lys
530
Ala. Thr
Glu Phe
Glu Tyr
Tyr Ala
595
Tle Val
610
Val Leu
Ile Val

Glu Lys

Lys. Ala
675

Leu
Lys
Arg
Ala
500
Trp
Phe
Ile
Leu
Glu
580
Val
Arg
Glu
Lys
Leu

660
Thr

Gly Val Lys

690
Gly Ser

Pro Thr

Leu Pro

Asp Leu
755
Lys Val

770

210> 10

Gly
Lys
Ala
740

Arg

Lys

Leu
Ala
Ala
485
Lys
Gly
Gly
Pro
Lys
h65

Gly

Ile

Arg ¢

Ala

Gli
645
Val

Gly
Thr
4760
Tle
Ala
Arg
Phe
Gly
550

Tyr

Phe

ITle
630
Val

Ile

71y Pro

His
725
Yal

Tyt

Gly

5 Arg

Tle
710
Arg

Glu

Gla

Asp
455
Val

Lys

Glu
Lys
535
Ala
Ile
Tyr

Glu

Trp
615

Leu

Thi
His
His
Pro

695
Gly

s Lys

ey ind

yatae

Leu Leu Glu

Asp

ITle

g Trp

Tys
520
Val
Asp
Asn
Val
Glu
600

Ser

Lys

Gl |

Glu
Va'l
680
Gly
Asp

Asp

Ile

s The

760

Pro

Leu

Pro

Arg

585
Gly

Gl

His

Lys

Gln ]

665
Ala

The

Arg

Ala

Leu

745

Lys

Leu

Ala
490

+ Ly

Glu

Tyr

1 Glu

Lys
570
Gly

Lys. |

Lle

Ala
Glu
730

Lys

Gln

41

Gl

Glu
475

Asn

Lys

Met

Ala A

Tht
555
Leu

Asp
635

1 Ser

 The

Ala

L Ile

Ile
715

Tyr

Arg
460

Lys

Ser

Glu

Val

Pro

Phe

» Thr

- Lys

620
Val

Lys
Arg
Lys
Ser
700
Pro
Tyr

Phe

Gly

Gln Lys 1le Lys

Lvs Leu Leu Asp

480

Phe Tyr Gly Tyr

Cys Ala
510

Ile Arg

525

Thr Asp

L Lys Lys

Gly Leu

Val Thr
590

Thr Arg

605

Glu Thr

Glu Glu

Tyr Glu

Asp Leu

Arg Leu
685
Tyr Lle

Ala Asp
Tle Glu
Gly Tyr

750

Letr Gly
765

495
Gl

Glu

Gly

Lys

Leu

87b

Lys

Gly

{rln

Ala

Val

655
Arg

Ala
Val
Gl
Asn
736

Arg

Ala

Ser
Leu
Leu
Ala
560
Glu
Lys
Leu
Ala
Val
640
Pro
Asp
Ala
Leu
Phe
720
Gln

Lys

Trp
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[0016]

GNP
212>
213>
<400>
Met. 1le Leu

1
Arg

Thr

Glu Asp

Val
65
Glu

Met

Val

Phe

50
Lys

Val

Glu

715

PRT

Ve HER T B Thermococeus sp, 9N-7

10

Phe

Glu
35
Yal

Asp The
b
Lys Lys
20

Pro Tyr

Lys Lys

Arg Ala Glu

Tep

> Arg

- Pro

115
Gly

130
Leu Tyr

Ser Tyr

Asp
Arg
Tyr
Glu
225
Tle
Hisg
Tyvr
Lys

Leu
300

Leu

Phe

Asn

210

Leu

Gln

Phe /

Thr

Val
290
Glu

His
Ala
Pro
Leu
195
Gly
Gly
Arg
Asp
Leu
275
Tyr

Arg

Lys Leu
85
Tle Avg

100

Phe Ala

Asp Glu

Glu Gly

Asp Gly
165

Tyr Val

180

Arg Val

Asp. Asn

Ile Lys

Met Gly

245
Leu Tyr
260

Glu Ala

Ala. Glu

Val Ala

Asp
Glu
Phe
Val
Lys
70

Tye
Ala
Lys
Glu
Glu
150
Ser
Asp
Val
Phe
Phe
230
Asp
Pro

Val

Glu

Arg

310

Tyr Ile Thr Glu

Asn
Tyr
Tht
55

Val,
Phe
His
Arg
Leu
135
Glu
Glu
Val
Arg
Asp
215
Thr
Arg
Val

Tyr

Tle
295

Gly
Ala
40

Ala
Gln
Asn
Pro
Tyr
120

Tht

Phe

Ala

Val §

Glu

200

Phe

Leu

Phe

Tle

Glu

280
Ala

- Ser

Glu
29

Leu
Lys
Lys

His

Ala

Ala
Gly
Ala
frg
265
Ala

Gln

Met

19
Phe

Leu

Arg

Lys

Pro

90
Val

1 1le

Leu

Thy

- Val

170

- The

s Asp

Tyr
Arg
Val
250

Arg

Val

Ala

Glu A

42

Asn

Lys

Lys
His
Phe
Th

Gl
Val
Asp
Ala
Gly

155
Ile

Glu

Pro
Leu
Asp
235

Glu

Thr

Gly
Ile
Asp
Gly
60

Leu
Asp
Asp
Lys
Phe
140
Pro
Thy
Lys
Asp
Lys
220
Gly
Val
Tle

Gly

Glu
300

Lys

Glu
Asp
45

Thr

Gly

Vil

Tle

Gly

125
Ala

Ile

Tep

Glu

Val
205
Lys

Ser

Lys &

Asn

Lys
285
Ser

Ala Lys

Pro

Tyr

30

Sef
Val
Arg
Prg
Tyr
116

Leu

Tle

Val
15

Asp A

Ala

Val

Pro

Ala

95

Glu

Tle

Ala

Lo Met

Lys

Met

190

Leu

Arg

Glu

Eeu

270
Pro

Gly

Val

'C}’S

Pro

v Arg

255
Pro

Lys

Glu

Thr

Ile

Tle

Lys

Tle

80

Ile

Tyr

Pio

Thr

Ile
160

§ Ile

e Lys

Th
Glu
Lys
240
Tle
Thr
Glu
Gly

Tyr
320
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[0017]

Glu
11 e
Val
Pro
AL&
385
Val
A ST
Val
Iie
Arg
465
Tyt
Tyr
Val
Glu
His
545
Lys
Leu
Glu
Arg
625

Arg

Pro

Leu

Gly

Gla

Asn Ly

370

Gly |
Tyr Leu /
Val Ser
Ala P

Pro -

450
Lys
Arg
Gly
Thr
Glu
530
Ala

Glu

Gl

Tyr Ala
595

1le
510
Val

Tle

Gly Arg Glu

Gln

Trp

Ser
340
Phe

Pro

5 Tyr

Lys

In Arg

Tyr
Ala
515
Lys

Thr

Phe

Tyr

Val

Leu

Val 1

Ala

500

Trp
Phe
Tle
Leu
Glu
580
Val
Arg

Glu

Lys

Glu Lys Leu

660

325
Leu

Leu

Asp

Val

- Phe

405

 Asp

Yal
Leu
Ala
Ala
485
Lys
Gly
Gly
Pro
Lys
565
Gly
Tle
Arg
Als
Glu

645
Val

Phe

Trp

Leu Arg

Glu
Lys
390
Arg
Thr
Gly
Gly
Thi
470

Tle

Ala

Arg:

Phe
Gly
550
Tyr
Phe
Asp

Asp

1le
630

Val

Ile

Phe

Asp

Arg

3Th
Glu

Ser

Leu

His
Asp
455
Val
Lys
Arg
Glu
Lys
535
Ala

Ile

Tyt

Gl

Trp
615

Leu

Pro

Val

Lys .

360

Glu L

Pra

Lys
440
Leu
Asp
Ile
Tip
Tyx
520
Val
Asp
Asn
Val
Gl
600
Ser
Lys

Glu

is Glu

Met

Glu

i Tyr

Arg
425
Phe
Leu
Pro
Leu
Tyr
505
Tle
Leu

Ala

Pro

Arg

585
Gly

Glu

s

Lys

Gln
6565

Glu
330
Arg
Tyr

Ala

Arg

&

Pro
410
Glu
Cys
Glu
Leu
Ala
490
Cys
Glu
Tyr
Glu
Lys
510
Gly
Lys
Tle
Gly
Leu

650
Ile

43

Ala Gln

Ser Ser

Lys Arg

Arg Arg

Gly Leu
395

Ser Ile

Gly Cys

Lys Asp

Leil S

Thy

Asn G

365
Arg

Trp

Ile

Glu Arg Gln

Glu Lys

475

Asn Ser

Lys Glu

Met: Val

Ala Asp
540

Thr Val
555

Leu Pro
Phe Phe
1le Thr
Ala Lys

620
Asp Val
635

Ser Lys

Thr Arg

Cys

Tle
525

Thi As D

Lys
Gly
Val
Thy
605
Glu
Glu
Tyr

Asp

ASp

Tle

Gl

430
Pro

Lys

: Len

Tyr

Ala
510

Arg

Lys
Leu
Thr
590
Arg
Thr
Glu

Glu

Leu

670

(- Arg

338

rAsn

- Leu

y Gly

ASH

Ile
Leu
Gly
495
Glu
Gl
Gly
Lys
Leu
575
Lys
Gly
Gln
Ala
Val

655
Arg

Leu

Leir

Ala

Tyr

Ile
400

His

Asp

r. Phe

Lys

Asp
480

Tyr

Ser

Leu
Leu
Ala
560
Glu
Lys
Leu
Ala
Val
640

Pro

Asp
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Tyr Lys

Arg Gly

690

Lys Gly
705
Asp Pro

Val Leu

Glu Asp

Leu Lys
770

210>
211>
212>
€213>
<220>
(221>
£222>
228>
<4005
Met Tle
1

Arg Val

[0018]

Thr Phe

Glu Asp
50

VYal Lys

65

Glu Val

Arg Asp
Asp Tle

Met Glu
130

Leu Tyr His

145

Ala Thr Gly Pro
675
Val Lys

His
Ile Arg Pro
695
Ser Gly Arg Tle Gly
710
His Arg
725
Pro Ala Val Glu
740
Leu Arg Tyr Gln
755
Val Lys

The Lys Tyr

Arg
Lys

Gly Lys Lys
775

11
775
PRT

VARTANT
(110). . (410)
X=I, V, A
11
Leu Asp Thr Asp Tyr
3
Lys Lys
20
Pro Tyr

Phe Glu A
Glu
35
Val

Phe Tyr
. Th
55
Val

Lys Lys
Arg Ala Glu Lys
70
Trp Lys Leu Tyr Phe
85
Arg Tle Arg Ala
100

Pro. Phe Ala
115

Gly Asp Glu

His
Lys
Glu Leu
135
Glu Gly Glu Glu
150

1 Gly

Arg

Val Ala Val
680
Gly Thr Val

Asp Arg Ala

Asp Ala Glu
730
Tle Leu Lys
745
Thr Lys Gln
760

Ile The Glu

10

Glu Phe
25

Ala Leu

40

Ala

Leu

Lys Arg

Gln Lys Lys
Pro
90
Val

Asn His
Pro Ala

105
Tyr Leun Tle
120
Thr

Met Leu

Phe Gly Thr

44

Ala

Tle
715
Tyr

Ala

Val

BEFERTE B YA Thermococeus sp.. 9N-T

Asn

Lys

Phe
5

Gln
Val

Asp

Alg

Gly

168

Liyg

Ser
700

Pro

Tyr

Phe

Gly

Gly |

Tle

s Asp

s Gly

60

Léu

Asp

AsD

Lys

Phe

140

Pro

Arg
685
Tyr

Gly

Leu
765

Glu Tyr

Asp
45

Thy
Gly
Val

Tle

Gly
125

Ala 1

Ile

Ala Ala

Val Leu

» Glu Phe
720

Tu Asn Gln

Tyr
750
Gly

s Pro

Ser
Val
Arg
Pro
Tyr

110

el

Leu ]

» Ala

735
Arg Lys

Ala Trp

Asp Arg

Val

Lys

Tle
]0

Pro

Ala
95
Glu Tyr

Tle Pro

Thr

b 1le
160

Ile

- Tle

Ile
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[0019]

Ser Tyr Ala Asp Gly

Asp

Arg

Tyr

Glu

225

Ile

Hig

Tyr

Lys

Leu

306

Glu

Lle

Val

Pro

Ala

385
Val ’

Asn

Val

Tle

Arg
465

Tyr

Tyr

Leu

Phe

Asn

210
Leu

Pro
Leu
195
Gly

Gly

Tyr
180
Arg

Asp

Ile

Gln Arg Met

Phe Asp Leu

260

Thr Leu Glu

Val
290
Glu
Leu
Gly
Gla
Asn
370

Gly

Tyr

275
Tyr

Arg

Gly

Gln.

Tep
355
Lys

Gly

Leu

Val Ser

Ala

Pro
450
Lys

Pro
4135
Ser

Met

Ala
Val
Arg
Ser
340
Phe
Pro
Tyr
Asp
Pro
420
Glu

Leu

Lys

Arg Gln Arg

200

165
Val

Val

Lys
Gly
245
Tyr
Ala
Glu
Ala
Glu
325

Leu

Leti

Val
Phe
405
Asp
Val
Leu
Ala
Ala

485
Lys

Ser

Asp

Val

st Phe

Phe
230
Asp

Pro

Val -

Glu
Arg
310
Phe

Trp

Lei.

Glu
Lys
390
Arg
Thy:
Gly
Gly
Thr

470
lle

Glu
Val
Arg
Asp

Thr

Phe

Ala Arg

Val Ser
185

Glu Lys

200

Pac Ala

Leu Gly

FPhe Ala

Tle Arg
265

© Glu Ala

280

s Ala Gln

Ser Met

Pro Met

Val Ser
345

g Lys Ala

360
Glu Leu

lu Pro Glu

Leu.

His
Asp
455
Val

Lys

Ala Arg

Ala Ala

Asn Arg
425

Lys Phe

440

Leu Leu

Asp Pro
Ile Leu

Trp Tyr
505

Val

170
Thr

Asp
Tyr
Arg
Val
250
Arg
Val
Ala
Glu
Glu
330

Arg

Tyr

Ala A

Arg
Xaa
410
Glu
Cys
Glu
Leu
Ala

490
Cys

45

Pro

Glu

Leu
Asp

235
Gl

Trp
Asp
315
Ala
Ser
Lys
Arg
Gly .
395

Ser

Gly

Gl

Gl
475

Ast

Lys €

Thy

Lys

Asp

Lys
220
Gly

Val

~ Tle

¢ Gly

Glu
300
Ala
Gln

Ser

Arg

Arg

380
Leu

Tle

Cys

5 Asp

Arg
460
Lys

Ser

Trp
Glu
Val
205
Lys
oer
Lys
Asn
Lys

285
Ser

Leu
The

Asni
365
Arg

Phe
415
Gln

Met

Phe T

Cys

Lys

Met

130

Leu
Arg
Glu
Gly
Leu
270
Pro
Gly
Val
ser

Gly

350

Glu

Gly

o Asp

Ala
510

Lys
175
Lle
Tle
Cys
Pro
Arg
25h
Pro
Lys

Gl

Thr

Leu

Gly

Asn

The
415

lle

Lys

Thr

Glu

Lys

240

Ile

The

Glu

Gly

Tyr

320

Leu

' Leu

Ala

Tyr

Tle

400

His

Tyr Asp

Gly

s Tle

L

F Ly

495
Glu

Phe

Lys

Asp
480

Tyr

Ser
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[0020]

Val
Glu
His
545
Lys
Leu
Lys
Glu
Arg
625
Arg
Pro
Tyr
Arg
Lys
705
Asp
Val
Glu

Leu

Thr
Glu
530
Ala
Glu
Glu
Tyr
Ile
610
Val

Tle

Glu

Gly
690
Gly
Pro
Leu
Asp

Lys
770

910>
211>

212>

€213>
400>
Met 1le Leit Asp Thr Asp Tye lle Thr Glu Asha Gly Lys Pro Val Ile

1

Ala

H1h

Lys

Thy

Phe

Tyr

Ala

595

Val

Leu

Yal

Lys

v Ala
675

Val

Ser

Thr

Pro

Leu

755

Yal

12
75

PRT

Trp Gly
Phe Gly
Ile Pro

Leu Lys
565
Glu Gly
580
Val 1le

Arg Arg
Glu Ala

Lys Glu
645
Low Val
660
Thr Gly

Lys 1le Arg

Gly Arg

Lys His
725
Ala. Val
746
Arg Tyr

Lys Gly

Ar g

Phe

Gly
550

Glu

Lys
535
Ala

Tyr Ll

Phe
Asp
Asp
Lle

630
Val

Pro

Ile
710
Arg
Glu

Gln

Lys

Glu
Tip
615
Leu
Thr
His
His
Prg
695
Gly
Tyr

Arg

Lys

Tyr Ile &lu ¥

520
Val

Asp

Asn

r Val

Glu
600
Ser
Lys
Glu
Glu
Val
680

Gly

Asp

Tle

The
760

Leu
Ala
Pro
Arg
585
Gly
Glu
His
Lys
Gln
665
Ala

Thy

Arg

Leu
745
Lys

Tyr
Glu
Ly
570

Gly

Lys

Gly
Leu
650
Ile

Val

Val

Ala

Ala
Thr
885
Leu
Phe
Ile
Ala
Asp
635
sSer
Thi
Ala

Ile

Ile
715

t Val Ile

525
Asp: Thr
540

Val Lys L

Pro Gly

Phe Val

Thr Thr

Lys Glu
620
Val Glu

Lys Tyt

Arg Asp

Lys Arvg
685

Ser Tyr

700

Pro Ala

Glu Tyge Tyr Tle

730

Lys Ale Phe Gly

Glo Val Gly Leu

WEHERBT IR Y Tharnoeooeing sp. ON-T

12

5

10

65

Thr
590
Arg
Thr
Glu

Glu

Leu
670

Leu

Ile

Asp

Glu

Tyr
750
Gly

Glu Leu

Gly Leu

& Lys Ala
560
- Leu Glu

575
Lys Lys

Gly Leu

Gln Ala

Ala Val
640
Val Pro
655
Arg Asp

Ala Ala

Val. Leu

Glu Phe

720
Asti Gln
735
Arg Lys

Ala Trp

15

Arg Val Phe Lys Lys Glu Asn Gly Glu Phe Lys Ile Glu Tyr Asp Arg

20

25

46

30
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[0021]

Thy
Glu
Val
65

Glu
Arg
Asp
Met.
Leu
145
Ser
Asp
Ar g
Tye
Glu
225
Ile
His
Tyr
Lys
Leu
305

Glu

Ile

Phe
Asp

50

Lys

Val

Asp

Tle |

Glu

Glu
35

Val
Arg
Trp
Arg
Pro

115
Gly

130

Tyr

Tyr

Leu

Phe

Asn

His

Ala

Pro

Leu
195
Gly

210

Leu

Gln

Phe.

Thr

Val

Gly
Arg
Asp
Leu

275
Tyr

290

Glu

Leu

Gly

CArg

Gly

Gln

Val Glu Trp

350

Pro

Lys
Ala
Lys
Ile
100
Phe
Asp

Glu

Asp

Tyr
180
Arg
Asp
Tle

Met

Leu

260

Glu
Ala
Val
Arg
Ser

340
Phe

Pro Asn Lys Pro

370

Tyr

Lys

Phe

Val

Glu Lys

Lew

85
Arg

Ala

Glu

Gly

Gly

165
Yal

Val
Asn
Lys
Gly
245
Tyr
Ala
Glu
Ala

Glu
325

Lett

Let

Asp

Tyr
Ala
Lys
Glu
Glu
150
Ser:
Asp
Val.
Phe
Phe
230
Asp
Pro
Val
Glu
Arg
310
Phe
Trp

Leu

Glu

Tyr
Thr
5h

Val

Phe

His

Leu
135
Glu
Glu
Val
Arg
Asp

218
Thi,

Yal

Ty

Asp

Arg

Arg
378

Ala Leu Leu

40

Ala Lys Arg

Gln
Asn
Pro
Tyr
120
Thr
Phe
Ala
Val
Glu
200
Phe
Leu
Phe
Tle
Glu
280
Ala
Ser:
Pro
Val
Lys

360
Glu

Lys
Hig
Ala
105
Leu
Met
Gly
Arg
Ser
185
Lys

Ala

Gly

Arg
265
Ala
Gln
Met
Met
Ser
345

Ala

Leu

Lys
Pro
90

Val
Lle
Leit
Thr
Val
170
Thr
Asp
Tyr
Arg
Val
250
Arg

Val

Ala

Glu ¢

Glu
330
Arg

Tyr Lys .

Ala

47

Lys

His

Phe

5
Gln

Val
Asp
Ala
Gly
165

1le

Glu

Pro. /

Asp

Gly
50

Leu

Phe
1460
Pro

Thr

Lys

Leu Lys

Agp
235

Glu v

Thr

Phe

Ser

Arg

Ile

Gly
Glu
300
Ala
Gln
Ser

Arg

Arg
380

Asp
45
Thr

Gly

Val

. le

Trp
Glu
Val
205
Lys
Sef
Lys
Asri
Lys

285

Ser

Leu
The
Asn

365
Arg

Ser

Val

Arg

Pro

Tyr
110

y Leu

Tle
Leu
Lys
Met
190
Leu
Arg

Glu

Gly

Leu

270
Pro

Gly

Val

Ser

Gly
350

Glu

Gly

Ala
Val
Pro
Ala
95

Glu
Tle
Ala
Met
Lys
175
1le
Ile
Cys
Pro
Arg
2560
Pro
Lys
Gli
Thr
Arg
335
Asn

Leu

Gly

lle

Lys

Tle
80

Ile
Tyr
Pro
The
Ile
160
Ile
Lys
Thr
Glu
Lys
240
Ile

The

Glu

Gly

Tyr

320

Leu

len

Ala

Tyr
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[0022]

Ala Gly Gly Tyr

385
Val

Asn

Val

Ile

Arg
465
Tyr
Tyr

Val

Glu

His
545

Lys

Leu

Lys

Glu

Arg

625
Arg

Pro

Tyr

Arg

Lys

705

Asp

Tyr
Val
Ala
Pro

450

Lys

Leu

Ser

Arg Gln

Gly T

Thr Ala

Glu.

530
Ala

Glu
Gla
Tyr
Ile
610
Val

Tle:

Glu

Lys
Gly
690
Gly

Pro

Thr

Phe

Tyr
Ala
595
Val
Leu

Yal

Lys

Asp
Pro
420
Glu

Leu

s Phe

Lle
Leu
Glu
580
Val
Arg
Gla

Lys

Leu
660

Ala Thr

675

Val

Ser

Thr

Lys

Gly

Lys

Val
Phe
405
Asp
Val

Ley

Ala

> Ala

485
Lys

Gly
Pro
Lys
565
Gly
Ile
Arg
Ala
Glu
645
Val
Gly
Tle
Arg

His
1258

Lys
390
Arg
The
Gly
Gly
Thr

470
Ile

Ala

Arg
Phe
Gly

550
Tyr

Glu

Ser

Leu.

His
Asp
455
Val
Lys
Avg
Glu
Lys
535

Ala

lle

Phe Tyr

Asp
Asp
Tle

630
Val

Pro

Arg

lle
710

Arg

Pro Glu Arg

Leu
Asn
Lys
440

Leu

Asp

Tep
Tyr
520
Val
Asp

Asn

Val

Glu Glu

Trp
618

Leu

The

e His

His
Prag
695
Gly

Tyr

600

Ser
Lys
Glu
Glu
Val
680
Gly

Asp

Asp

Ala
Arg
425
Pha

Leu

Pro

s Leu

Tyr
50b
Tle
Leu
Ala
Pro
Arg
585
Gly
Glu
Iis
Lys
Gln
665
Ala
Tht
Arg

Ala

Pro
410
Glu
Cys
Glu

Leu

Ala
490
Cys

Glu

Tyr
Glu
Lys

570
Gly

Lys

Ile
Gly
Leu
650
Ile
Val

Vil

Ala

Gy
394

Ser

Gly €

Lys /

Glu

Ala
Thr
555
Leu

Phe

Ile

Ala

Asp
635

Ser

Thr

Glu Ty

130

48

Leu

Tle

L Val

Asp
540
Val

Pro

Phe

Thr

Lys

B20
Val

Lys
Arg

Lys

e Ser

700

e Pro

TFyr

Trp

Ile

s Lys

p Phe

445

: Gln

Met

- Phe

Cys
Ile
525
Thr
Lys
Gly:
Val
Thr
605
Glu
Glu
T yr
Asp
Arg
685
Ty

Ala

Ile

Asp

Glu

430

Pro

Lys

Leu

Tyr

Ala
510

Arg

Asp

Lys

Leu

Thr

590

Arg

The
Glu
Glu
Leu
B70
Leu
Tle

Asp

Glu

Asn
Thr
4156
Tyr
Gly
Ile
Leu
Gly
495
Glu
Gl
Gly
Lys
Leu
b
Lys
Gly
Gln
Ala
Val
655
Arg
Ala
Val

Glu

Asn

735

lle
400
His
Asp

Phe

Lys

Asp

480
Tyr

Ser

Leu

Leu

Ala

560

Glu

Lys

Leu

Ala

Val

640

Pioy

Asp

Ala

len

Phe
720

Gln



CN 106536728 A

FF

.l

3

23/70 BT

[0023]

Val Lea Pro Ala Val Glu Arg Ile Leu Lys Ala Phe Gly

740

40

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

Leu Lys Val Lys Gly Lys 1

770

<210
211>

& by

218>
400>
Met. I]e Leu ASp

I

755

13
775

PRT

760

g HERE B A FF Thermococcus sp. ON-7

13

Arg Val Phe Lys

Thr

Phe

Glu

Glu Asp Val

Val
65

Glu
Arg
Asp
Met
Leu
145
Ser
Asp
Arg
Tyr
Glu

225
Ile

50
Lys

Val

Asp

Ile

Glu
130

Tyr

Tyr

Leu

Phe

Asn

Leu

Gln

Arg
Trp
Arg
Pro
115
Gly
llis
Ala
Pro
Len

195
Gly

210

Gly

Arg

20

Pro

Lys

Ala

Lys
Ile
100
Phe

Asp

Glu

Asp

Tyr
180
Arg

Asp

1le

Met

Thr Asp Tyr Ile Thr

5
Lys

Tyr

Lys

Glu

Leu

89
Arg

Glu

Gly

Gly
165
Val
Yal
Asn

Lys

Gly
245

Glu

Phe

Val

Tyr

Ala,

. Lys

Glu

Glu

150

Ser

Asp

Val

Ptie

Phe
230

Asn

Tvr

Thr

65

Val

Phe

Hig

Leu
135
Glu

Glu

Val
Arg
Asp

215
Tht

Asp Arg

Gly
Ala
40

Ala
Gln
Asn
Pra
Tyr
120
Thr
Phe
Ala
Val
Glu
200
Phe

Leu

Phe

Glu
25

Leu
Lys
Lys
His
Ala

105
Leu

Met

Gly
Arg
Ser
185
Lys
Ala
Gly

Ala

Glu
16
Phe

Leu

Arg H

Lys
Pro
90

Val
Ile
Leu
The
Val
170
Thr
Asp
Tyr

Arg

Val
250

49

Asn

Lys

Phe
75

Gln
Val

Asp

Ala

Gly
165
Ile
Glu

Pro

Gly

Tle

5 Asp

- Gly

60

Leu

Asp

Asp

Lys

Phe

140
Pro

Thr

Lys

AsD

Leu Fys

Asp G

235

Gl

165

Lys

Tyvr Arg Lys

750

Gly Ala Trp

Pro

Val
15

Glu Tyr Asp

Asp
45

Thr
Gly
Val
ILle

125
Ala

Glu

Val

205
lys

Ser

Lys

30
Ser

Val

Arg

Pro

Ter

110

Leu

Ile

Leu

Lys

Met
190
Leu

Ala
Val
Pro
Ala
95

Glu
Ile
Ala
Met
Lys
175
Ile

Tle

Ser

i Pro

Arg
255

1le
Arg
Ile
Lys
Ile
80

Ile

Tyr

Pro

The

Lle

160
Tle

Lys

Thr

Gl

Lys

240
Ile
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[0024]

His Phe Asp

Tyr Thr Leu

Lys

Leu

305

Glu

Ile

Val

Pro

Ala
385
Val

Asn

al

Tle

Arg
469
Tyr

Tyr

Val

Glu

His
545

Val
290
Glu
Leu
Gly
Glu
Asri
370
Gly
Tyr
Val
Ala
Pro
450
Lys
Arg
Gly:

Thr

Glu

530
Ala

275

Tyr

Arg

Gly

Leu
260

Glu

Ala

Val

Gln Se

Trp |

355

Lys |

Gly

Leu
Ser
Pro.
435
Ser
Met
Gln
Tyr
Ala
515

Lys

Thr

Lys Glir Phe

Leu Glu

Tyr
Asp
Pro
420
Glu
Leii
Lys

Arg

Ala

500

T.lfp’
Phe
Ile
Leit

Glu
580

Lys Tyr Ala Val

595

Tyr

Ala

Glu

Fro

Val

Glu

1 Arg

310

11 Phe

Asp
Yal
Phe
405

Asp

Val

Leu
485
Lys
Gly
6ly
Pro
Lys
565

Gly

Ile

1 Trp

Leu

Glu

Lys
390
Arg
Thr

Gly

Gly

. Thr

470
Ile

Ala
Arg
Phe
Gly
550
Tyr

Phe

Asp

Yal

Tyr

Ile
295

Tyr §

Phe
Asp
Arg
Arg
375
Glu
Ser

Leu

Val
Lys

Arg

Glu. T

Lys
535

Ala

ibay

Glu

Ile
Glu

280
Ala

Pro
Val
Lys
360
Glu
Pro

Ala

Asn

ig Lys

440

5 Lo

Tle

Trp

520
Val

2 Agn

Val

Glu
600

Arg
266
Ala

Gln

Met G

Met
Ser
345
Ala
Leu
Glu
Ala
Arg
425

Phe

Leu

y Pro

Leu

Tyr
505

¢ Tle

Leu

Ala

Pro

Arg

Val

Ala

Glu
330

Arg 5

Tyr

Arg
Ala
410
Gla
Cys
Glu
Leu
Ala
490
Cys
Glu
Tyr
Glu
570

GLy

Lys

50

Thr

Phe

Trp
Asp

315
Ala

Lys
Arg
Gly

395
Ser

{ly

Lys

Glu

Glu
475

Asn

Lys

Met

Ala

The

o565

[.eu

Phe

Ile

1le

Gly

Glu

300
Ala

Gln
ser
Arg
Arg
380
Leu
Ile
Lys
Asp
Arg
460
Lys
Ser
Glu
Val
Asp
540
Val
Pro

Phe

Thr

Ash

Lys .

285

Ser

Lys
Leu
Thr
Asn
3656
Arg
Trp
Lle
Lys
Phe
445
Gln
Lys
Phe
Cys
Tle
525
Thr
Lys
Gly

Val

Thr
605

Ser

Gly
350

Glu L

Gly

Asp

Glu
430

Pro £

Lys
Leu
Tyr
Ala
510
Arg

Asp

el

Thy
590
Arg

Pro

Lys

Glu

. Thy

Gly
Asn
Thr

415
Tyr

Leu
Gly
495
Glu

Gli

Gly

3 Lys

L
575

Lys

Gly

Thr

Glu

Gly

Tyr

320
Leu

Leu

Ala

Tyr

Ile

400

His

Asp

Phe

Lys

Asp

480

Tyx

Ser

Leu

Leu

Ala

g60

Gl

Lys

Leu
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[0025]

Glu Ile Yal Arg Arg Asp

610
Arg Val
625
Arg

Lew Glu Ala Ile

630

Val Lys Glu Val
645

Pre Glu Lys Leu Val

660

Tyr Lys Ala Thr Gly
675

Arg Gly Val Lys Ile Arg

690

Gly

Ile
Tle

Pro

Lys Ser Gly Arg Ile
705 710
Asp Pro Thr Lys His Arg

725
Leu Pro Ala Val

740
Glu Asp Leu Arg Tyr-Gln
755

s Val Lys Gly Lys

Val Glu

<210> 14
175
PRT

<400> 14

Trp
615
Leu
Thr,
His
His
Pro
695
Gly

Tyr

Arg

Ser Glu Ile

Lys His Gly
Leu
650
Ile

Glu Lys
Glu Gln
665
Val Ala Val
680

Gly Thr Val
Asp Arg Ala

Asp Ala Glu

730
Leu Lys
745
Thr Lys
760

Ile

Gln

Met Tle Leu Asp Thr Asp Tyr Ile Thr Glu

i 5

Arg Val Phe Lys Lys Glu

20
The Phe Glu Pro: Tyr Phe
35
Glu Asp Val Lys Lys Val
50
Val Lys Arg Ala Glu Lys
65 70
Glu Val Trp Lys Leu Tyr
85
Arg Asp Arg lle Arg Ala
100

Asn
Tyr
Thr
55

Val

Phe

His

Asp Ile Pro-Phe Ala Lys Arg

115

19

Ala
Asp
635
Ser
Thr
Ala
Ile
Tle
715
Tyr

Ala

Val

IR B AE Thernococcus sp. IN=7

Asn

Gly Glu Phe Lys

25

Ala Leu Leu L

40

Ala Lys Arg
Gln Lys Lys
Pro

90
Val

Asn His

Pro Ala
105
Tyr Leu Il

120

o1

Phe
75
Gln

Val

Asp

Liyg
620

Val

Lys

Glu

Glu Glu

Tyr

Thr

Glu

Avg Asp Leu

Lys

ser

700

Pro

Tyr

Phe

Gly

Gly

Tle

5. Asp

is Gly

60
Leu

Asp

Asp

Lys

Arg
6R5
Tyr
Ala

Tle

Gly ”

Leu
765

Lys

Glu

Asp
45

Thr
Gly
Val

Ile

Gly
125

670
Leu

Ile

Asp

Glu

Tyr

750
Gly

Pro

Tyr:

30

Ser

Val

Arg

Pro

Tvr

110

Leu

Gln
Ala
Val.
655
Arg
Ala
Val
Glu
Asn
735

Arg

Ala

Val
Asp
Ala
Val
Pro
Ala
95

Glu

1le

Ala

Val
640

Pro

Asp

Ala

Leu

Phe
720

Glu

Lys

Trp

Tle

Arg
Tle
Lys
Lle
80

Ile

Tyr

Pro
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[0026]

Met
Leu
145
Ser
Asp
Arg
Tyr
Glu
225
Tle
His
Tyr
Lys
Leu
305
Glu
Ile
Val
Pro
Ala
385
Val
A Srt
Val

Lle

Arg
464

Glu

130

Tyr

Tyr

Lecu

Phe

Asn
210

Leu

Gln

Phe |

Thr

290
Glu

Leu

Gly

Glu T

Gly Asp Glu

His Glu Gly

Ala

Pro

Leu

195

Gly

Gly

Arg

Agp

Leu

275
Val

[yr

Arg

Gly

Asti Lys

370

Gly

Tyr |

Val

Ala

Pro

450
Lys

Ser

Asp
Tyr
180
Arg
Asp
Ile
Met

Leu
260

Glu

Ala

Val

Arg

Ser

340
Phe

Pro A

Tyr

Pro
420

Pro Glu

435
Ser

Met

Leu

Lys

Gly
165
Val
Val
Asn
Lys
Gly
245
Tyr
Ala
Glu
Ala
Gli
325

Leu

Leu

Phe
405
Asp
Yal

Let

Ala

Glu
Glu
150
Ser
Asp
Val
Phe
Phe
230
Asp
Pro
Val
Glu
Arvg
310
Phe

Trp

Leu

h. Glu

| Lys

390
Arg

Thr

Gly

Gly

Thy
470

Leu
135
Glu

Gl

Yal
Arg
Asp
215
Thr

Avg

Val

Arg

Arg
375

Glu

Ser
Leu
His
Asp

455
Val

F 5l &

Thr

Phe

Ala

Val

Gl

200

FPhe

Leu

Phe

Ile

Glu

280
Ala

» Ser

i Pro

Val
Lys
360
Glu
Pro
Ala
Asn
Lys
440

Leu

Asp

Met
Gly
Arg
Ser
185
Lys
Ala
Gly
Ala
Arg
265
Ala
Gin
Met
Met
Ser
345
Ala
Leu
Glu
Ala
Arg
4’25
Phe

Lt

Pro

Leu
Thr
Val
170
Thr
Asp
Tyr
Arg
Val
250

Arg

Val

Ala T

Glu
Glu
330
Arg
Tyr
Ala
Arg
Ala
410

Glu

Cys

Glu 6

Leu

52

Ala

Gly
156
Tle

Glu L

Pro

Leu

Asp
235

Glu: ¥

The
Phe
T'ep
Asp
315
Ala
Ser
Lys
Arg
Gly
395
Ser
Gly

[ys

Gl

475

Phe
140
Pro

Thr

Ile
Gly
Glu
300
Ala
Gln
Ser
Arg
Arg
380

Léu

Ile

Asp

Arg

460
Lys

Ala Ile Ala

Ile Leu Met

Trp

s Glu

- Val

205
Lys

Ser

. Lys

Asn

Lys

285
Ser
Lys
Leéu

Thr

Asn
365

Arg

’I’j,p i

Ile
Lys
Phe
445

Gln

Met

Lys

Mot
190
Leu
Arg
Glu
Gly
Leu
270
Pro

Gly

Val

Lys
175
Ile
Ile
Ser
Pro
Arg

255
Pr¢

Ser Arg

Gl ¥
350

Glu

Gly

Asn

Lle Thr

Glu
430

Pro G

Lvs

Leu L

4156

Tyr

Thr
Ile
160
Lle
Lys
Thr
Glu
Lys
240

Ile

Thr

Gly

> Tyy

320

Let

1 Leu

Ala
Tye
Tle
400
His
Asp

Phe

- Lys

Asp
480
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[0027]

Tyr Arg Gln

Tyr
Val
Glu
His
545
Lys
Leu
Lys
Glu
Arg
625
Ar g

ro
Tyr
Arg
Lys
705
Asp
Yal

Glu

Leu

Gly

Thr

Glu

030
Ala

Glu

Glu

Tyr

Tle
610

Val

Lle

Tyr

Ala
515

Lyvs

Thr

Phe

Tyr

Ala

595

Yal

Leu

Val

Glu. Ly

Lys

Gly
690
Gly

Pro T

Leu

Asp

Lys
770

210>
211>

$212%
213>

220>

Pro

Leu
755
Val

15
775

PRT
WEHER T B YA Thermocogceus sp. ON-7

Arg

Ala
500
Trp
Phe
Tle
Leu

Glu

580

Val

Arg

Glu

Lys

Leu
660

a Thr

Lys

Gly

Ala
40
Arg

Lys

Leu
485
Lys
Gly
Gly
Pro
Lys
565
Gly
Tle
Arg
Ala
Glu
645
Val
Gly
Ile

Arg

5 llis

795
Val

Tyr

Gly

Ile

Gly
550
Tyr
Phe
Asp
Asp
Ile
630
Val.
ITle
Pro
Arg
Tle

710
Arg

Glu. A

Gln

Lys

. Arg

g Glu

Lys
538

Ala A

Lle 1

Tyx
Glu
Trp
615
Leu
Thr
Hig
His
Pro
695

Gly

Ty

Ile Leu Ala

Trp
Tyr

520
Val

Val
Glu
600
Ser
Lys
Glu
Glu
Val
680
Gly

Asp

Asp

~Tle

s Thi

760

Tyr
905
Ile
Leu
Ala
Pro
Arg
585
Gly
Glu
flis
Lys
Gln
665
Ala
Thie
Arg
Ala
Leu

745
Lys

490

Cys.: Ly

Glu
Tyr
Glu
Lys

570
Gly

Lys T

Ile
Gly
Leu
650

Ile

Val

Val

53

Asn

Met

Ala
Thr
555

Leu

Phie

Ala

Asp
635
Ser

The /

Ala
Ile
Ile

715
Tyr

s Ala

Val

Ser

Glu

Val

Asp

540
Val

Pro

Phe

y Thr

Lys
620

Val.

Lys

Lys

Ser
700

Pro

Tyr

Phe

Gly

Phe

Cys

ITle A

525
Thr

Lys
Gly
Val
Thy
605
Glu

Glu

Tyr

o Asp

Arg
685
Tyr

Ala

Gly

Lew

765

Tyr

Ala

510

Asp

Lys

Leu

The .

590
Arg

Thy
Glu
GLw
Leu
670
Leu

Lle

Asp

Tyr
750
Gly

Gly Tyr
495
Glu Ser

- Glu Leu

Gly Leu
Lys Ala

560
Leu Glu
Lys Lys
Gly Leu

Gln Ala

Ala Val

640
Val Pro

653
Arg Asp

Ala Ala

Val Leu

Glu Phe

720
Asn Gln
735
Arg Lys

Ala Trp
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[0028]

221>

{2222

228>

<400>
Met Ile Leu

1
Arg

Thr
Glu
Val
65

Glu
Arg
Asp
Met
Leu
145
Ser
Asp
Ar g
Tyr
Glu
225
Ile
His
Tyr

Lys

Leu
304

Val
Phe
Asp
50

Lys.

Val

Asp

Ile

Glu

130

Ty

Tyr

Leu

Phe.

Asti

210

Leu

Thr

VARTANT

410), . (410)
V, A

X=1,
15

Phe
Glu
35

Val
Arg
Trp

Arg

Pro
115

Gly

His

Ala

Pro

Leu

195

Gly

Gly

Phe Asp

Teu

275
Val Tyr Ala

Glu Arg

Asp
Lys
20

Pro
Lys
Ala
Lys
Tle
109
Phe
Asp
Glu
Asp
Tyr
180
Arg

Asp

1le

Gln Arg Met

Leu
260
Glu

Val

Thr
5
Lys
Tyt
Lys
Glu
Leu
85
Arg
Ala
Glu
Gly
Gly
165
Val
Val
Asn
6ly
245
Tyr
Ala
Glu

Ala

Asp
Glu
Phe
Val
Lys
70

Tyr
Ala
Lys
Glu
Glu
150
Set:
Asp
Val
Phe
Phe
230
Asp
Pro
Yal

Glu

Arg
310

Tyr
Thr
55

Val
Phe
His
Arg
Leu
135
Glu
Glu
Val
Arg
Asp
215
The

Arg

Val

Lls
298
Tyr

¢ Tle The

st Gly Glu

95
Ala Leu
40

Ala Lys .

Gln Lys
Asn His

Pro Ala
104

Tyr Leu

120

Thr Met

Phe Gly
Ala Arg

Val Ser
185

Glu Lys

200

Phe Ala

Leu Gly
Phe Ala
Tle Arg

265
Glu Ala
280

Ala Gln

Ser Met

Glu |

10
Phe

Lew

Pro
90

Val
Ile
Leu
Thr
Val
170
Thr
Asp
Tyr
Arg
Val
260
Arg

Vil

Ala !

Glu 2

54

[lis

s Phe

s
Gln

Val
Asp
Ala
Gly
155
Tle
Glu

Pro

Leir

Asp

235
Glu

The

Phe

Lrp

Asp
314

1 Gly

5 Tle

5 Asp

Gly
60

Leu
Asp
Asp

Lys

Phe
140

Pro

Thy
Lys
Asp
Lys
220
Gly
Val

Tle

Gly

Glu
300
Ala

Lys Pro

Glu Tyr
30

Agp Ser

45

Thr Val

Gly Arg

Val Pro

Tle Tyr
119
Gly Leu
125
Ala 1le

Ile Leu

Trp Lys

Glu Met
190

Val. Leu

206

Lys Arg

Ser Glu
Lys Gly
Asn Leu

270
Lys Pro
2385

Ser Gly

Lys Val

Val
15

Lle

Asp Arg

Ala
Val
Pro
Ala
95

Gl
1le
Ala
Met
Lys
175
Ile
Tle
Ser
Pro
Arg
255
Pro

Lys

Ile

Lys

Ile

80

Ile

Tyr

Pro

Thr

Ile
160

Ile

Lys

The

Glu

Lys
240
Ile

Thr

Gl

Glu Gly

Thr

Tyr
320
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[0029]

Glu
11 e
Val
Pro
AL&
385
Val
A ST
Val
Iie
Arg
465
Tyt
Tyr
Val
Glu
His
545
Lys
Leu
Glu
Arg
625

Arg

Pro

Leu

Gly

Gla

Asn Ly

370

Gly |
Tyr Leu /
Val Ser
Ala P

Pro -

450
Lys
Arg
Gly
Thr
Glu
530
Ala

Glu

Gl

Tyr Ala
595

1le
510
Val

Tle

Gly Arg Glu

Gln

Trp

Ser
340
Phe

Pro

5 Tyr

Lys

In Arg

Tyr
Ala
515
Lys

Thr

Phe

Tyr

Val

Leu

Val 1

Ala

500

Trp
Phe
Tle
Leu
Glu
580
Val
Arg

Glu

Lys

Glu Lys Leu

660

325
Leu

Leu

Asp

Val

- Phe

405

 Asp

Yal
Leu
Ala
Leu
485
Lys
Gly
Gly
Pro
Lys
565
Gly
Tle
Arg
Als
Glu

645
Val

Phe

Trp

Leu Arg

Glu
Lys
390
Arg
Thr
Gly
Gly
Thi
470

Tle

Ala

Arg:

Phe
Gly
550
Tyr
Phe
Asp

Asp

1le
630

Val

Ile

Phe

Asp

Arg

3Th
Glu

Ser

Leu

His
Asp
455
Val
Lys
Arg
Glu
Lys
535
Ala

Ile

Tyt

Gl

Trp
615

Leu

Pro

Val

Lys .

360

Glu L

Pra

Al;a

Lys
440
Leu
Asp
Ile
Tip
Tyx
520
Val
Asp
Asn
Val
Gl
600
Ser
Lys

Glu

is Glu

Met

Glu
Ala
Arg
425
Phe
Leu
Pro
Leu
Tyr
505
Tle
Leu

Ala

Pro

Arg

585
Gly

Glu

s

Lys

Gln
6565

Glu
330
Arg
Tyr

Ala

Arg

Xaa
410
Glu
Cys
Glu
Leu
Ala
490
Cys
Glu
Tyr
Glu
Lys
510
Gly
Lys
Tle
Gly
Leu

650
Ile

55

Ala Gln

Ser Ser

Lys Arg

Arg Arg

Gly Leu
395

Ser Ile

Gly Cys

Lys Asp

Leil S

Thy

Asn G

365
Arg

Trp

Ile

Glu Arg Gln

Glu Lys

475

Asn Ser

Lys Glu

Met: Val

Ala Asp
540

Thr Val
555

Leu Pro
Phe Phe
1le Thr
Ala Lys

620
Asp Val
635

Ser Lys

Thr Arg

Cys

Tle
525

Thi As D

Lys
Gly
Val
Thy
605
Glu
Glu
Tyr

Asp

ASp

Tle

Gl

430
Pro

Lys

: Len

Tyr

Ala
510

Arg

Lys
Leu
Thr
590
Arg
Thr
Glu

Glu

Leu

670

(- Arg

338

rAsn

- Leu

y Gly

ASH

Ile
Leu
Gly
495
Glu
Gl
Gly
Lys
Leu
575
Lys
Gly
Gln
Ala
Val

655
Arg

Leu

Leir

Ala

Tyr

Ile
400

His

Asp

r. Phe

Lys

Asp
480

Tyr

Ser

Leu
Leu
Ala
560
Glu
Lys
Leu
Ala
Val
640

Pro

Asp
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[0030]

Tyr Lys

Arg Gly

Ala Thr Gly Pro

675
Val

690

Lys Gly
705
Asp Pro

Val Leu Pro Ala
740
Glu, Asp Leu Al“.g

Ser

The

755

Lys

Gly

Lys

Leu Lys Val Lys
770

210>
211>

16
775

2123 PRT

213>
<400>

16

Lle Arg

Arg Tle
710

His Arg

725

Val Glu

Tyr Gln

Gly Lys

His Val Ala
680

Pro Gly Thr

695

Gly Asp Arg A

Tyt Asp Ala

Arg Tle Leu
745
Lys Thr Lys
760
Lys
795

Val

Val

Ala

Tle
715
Tyr

ve Ala

Val

BEFERTE B YA Thermococeus sp.. 9N-T

Met 1le Leu Asp Thr Asp Tyr Ile Thr Glu Asn

1
Arg Val

Thr Phe

Glu Asp
50

Val Lys

6h

Glu Val

Arg Asp

Asp lle

Met Glu

Phe:
Glu
35

Val

Arg

Tep

Arg .

Pro

115
Gly

130

[ett Tyw
145

His

Lys
20
Pro

Lys

Ala

Lys

100

Phe

Asp

Glu

Ser ‘lyr Ala Asp

b
Lys Glu

Tyr Phe
Lys Val
Glu Lys

70

Leu Tyr
85

e Arg Ala

Ala Lys

Gl Glu

Gly Gl

150
Gly Ser
169

Asp Leu Pro Tyr Val Asp

180

Asn. Gly Glu
25
Tyr Ala Leu
40
The Ala Lys
55
Val Gln Lys

Phe Asn Ilis

His Pro Ala
105
Arg Tyr Leu
120
Leu. Thr Met
135
Gl Phe Gly

Glu Ala Arg

Val Val Ser
185

16
Phe

Leu
Arg
Lys
Pro
90

Val
Ile
Leu
Thr
Val

170
Thr

56

Phe

Lys

Lys A

His

75
Gln

Val

Asp
Ala
Gly

155
lle

Gl

Liyg

Ser
700

Pro

Tyr

Phe

Gly

Gly

Ile

60

Leu

Asp

Lys
Phe
140
Pro

Lhr

Lys

Arg
685
Tyr

Ala

Gly

Leu
765

Lys

Glu

- Asp

48
Thr

Gly

Val

Tle

Gly

125
Ala

Trp L

Glu

Asp

¢ Glu

Tyr
750
Gly

Pro
Tyr
30

Ser
Val
Arg
Pro
Tyr
110
Leu

Ile

v el

e
3]

Met
190

Ala Ala

Val Leu

Glu Phe

720

Asn Gln
735
Arg Lys

Ala Trp

Val Tle
15
Asp Arg

Ala Tle

Val Lys

Pro Tle

80

Ala Tle

95
Glu Tyr

Ile Pro
Ala Thr
Met Tle

160

Lys lle
175

Tle Lys
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[0031]

Arg

Tyr

Tyr
Lys
Leu
305
Glu
Lle
Val

To
Ala
385
Val
Asn
Val
Ile
Arg
165
Tyr
Tyr

Val

Glu

Phe Leu
195

Asn Gly

210

Leu Gly

¢ Gln Arg

- Phe Asp

Thr Leu
275

Val Tyr

290

Glu Arg

Leu Gly

Gly Gln

Glu Tep

355
Asn Lys
370
Gly Gly

Tyr Leu
Val Ser
Ala Pro
135
Pro Ser
450
Lyg Me‘:l;

Arg Gln

Gly Tyr

Thr Ala T

515

Arg:

Asp
Tle
Met
Leu
260
Glu

Ala

Val

Ser
340
Phe
Pro
Tyr
Asp

Pro

420

Glu
Leu
Lys
Arg
Ala

I'rp

Val
Asn
Lys
Gly
245
Tyt
Ala
Glu
Ala
Glu
325
Leu
Len
Asp
Val
Phe
405
Asp
Yal
Leu
Ala
Leu
485

Lys

Gly

Glu Lys Phe Gly

530

Val
Phe
Phe
230
Asp
Pro
Val
Glu
Arg
310

Phe

Trp

Leu

Glu

Lys
390

Arg §

Thr I

Gly
Gly
The
470

Tle

Ala

Arg
Asp

215
Thr

Val
Tyx
Ile
295
Tyr
Phe

Asp

Arg

Asp
455
Val

Lys

Arg

Gl

e Lys

538

Glu
200
Phe

Leu €

g Phe

Tle

Glu
2860

Ala G

Ser )

Pro
Val
Lys
360

Glu

Pro

» Leu

a0 Asn

s Lys

440

Leu

Asp

Ile

Tep

Tyr

520
Val

Lys

Ala

Met
Ser
345
Ala

Leu

Glu

Arg
425
Phe
Leu
Pro
Leu
Tyr
505

Lle

Leu

Asp

Tyr

y Arg

Val
250

o Arg

1 Val

Ala
Glu
Glu
330

Arg

Tyr

Ala 2

Arg
Pro
410
Gilu
Cys
Glu
Leu
Ala
490
Cys

Glu

Tyr

57

Pro

Leu

Asp

235
Glu

Thr

Phe

Trp

Asp
alb

Ala &

Ser

Lys

Lys

Glu

Glu

A75

Asn

[ys

Met

Ala

Asp

Lys
220

61 v of

Val
Ile
Gly
Glu

300
Ala

Arg

Arg

380

Leu

+ Tle

Cys

Asp
Arg
460

Lys

Ser

Gl €

Val

Asp

540

Val
205
Lys

Lys
Agni
Lys
285

Ser

Lys

1. Leu

= Thy

Asn
365
Arg
Trp
Ile
Lys
Phe
445

Gln

Met

Fhe

Loy

Ar &

Gly !

Leu
270
Pro
Gly
Val
Ser
Gly
350
Glu
Gly
Asp
Lle
Glu
430

Pro

Lys

Leu [

Tyvr

Ala
510

o Arg

Asp

Ile

Ser G

Pro
Arg
255
Pro
Lys
Glu
Thr
Arg
334
Asn
Leu
Gly
Asn
Thr
415
Tyr

Gly

1le

Gly
495
Gl

Glu

Gly

Thr

Lys

240,
Ile

Thr

Glu

Gly
Tyr
320
Leu
Leu
Ala

Tyr

Ile

400
His

Asp

Phe:

Lys

Asp
180
Tyr
Ser

Leu

Leu
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[0032]

His
545

Lys

Leu

Lys

Glu

Arg
625

Arg

Pro

Tyr

Arg

Lys
705
Asp

Val

Glu

Leu

Ala 1

Glu

Glu

Tyr

Ile

610

Val

Ile

Glu

Lys

Gly

Val -

Leu (

Val

Lys

Ala
675

Val

650

Gly

Pro

Leu

Asp

Lys

770

210>
211>

Q212>

213>
£A60>
Met I1le Leu Asp Val Asp Tyr Tle Thr GluGlu

1

Ser
Thr
Pro
Leu

755
Val

17
775

PRT

Lys
Leu
660
Thr
Lys
Gly
Lys
Ala
740

Arg

Lys

e Pro

Lys

569
Gly

Ile
Arg
Ala
Glu
645
Val
Gly
lle
Arg
His
725
Val

Tyr

Gly

Gly
550
Tyr
Phe
Asp
Asp
Ile
630
Val
Tle
Pro
Arg
Lle

710
Arvg

Ala
Ile
Ty
Glu
Trp
615
Leu
Thr
His
His
Pro

695
Gly

Glu. Arg

Gln. |

Lys

Asp Ala Glu

Asn
Val
Glu
600
Ser
Lys
Glu
Glu
Val
680

Gly

Asp

~ Asgp

Ile |

Thr
760

Pro
Arg
585
Gly
Glu
His
Lys
Gln
665
Ala
Thr
Arg
Ala
Leu

745
Lys

Lys
570

Gly P

Lys |

Ile

Leit
650
Tle

Val

Val

Ala
Glu
730

Lys

Gln

%ﬁ%ﬁj{ﬁﬁﬁﬁ(Pyrococcus furiosus)

17

Arg Teu Phe Lys

20

Thr Phe Arg Pro

35

Glu Glu Val Lys

o0

5

10

Thr

Dokl

Leu

1le
715
Tyr

Ala

Val

Lys Gl Asn Gly Lys Phe Lys

YIyr Tle Tyr Ala Let Leu Arg A

40

25

Lys Ile Thr Gly Glu Arg Hig

59

58

Val

Pro

- Phe

¢ Thy

Lys

620
Val

- Lys

¢ Arg

Lys

)y Ser

700

Pro

Tyr

Phe

Gly .

Lys
Gly
Val
Thy
605

Glu

Gl

Tye

Asp
Arg
685
Tyr
Ala
Tle

Gly

Leu

Lys
Liewt
Thr
590
Arg
Thr
Glu
Glu
Leti

670
Leu

Asp
Glu
Ter

750
Gly

Pro

His
30

et

Tle

Lys Ala
560

Leu Glu

D70

Lys Lys

Gly Leu
Gln Ala

Ala Val

640

Val Pro
655

Arg Asp
Ala Ala

Val Leu

(Ll Phe

720

Asni Gln
735
Arg Lys

Ala Trp

Val Tle
15
Asp Arg

Lys lle

Val Arg
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Ile
65

Thr
Arg
Asp
Met
Leu
145
Ser
Asp
Arg
Tyr
Lys
225
Met.
His
Tyr
Lys
Leu
Glu
Val
Val
Pro
Tyr

385
Ile

Val
Val
Glu
Tle
Glu
130
Tyr

Tyr

Asp
Trp
Lys
Pro
115
Gly

His

Ala

Val
Lys
Val
100
Phe
Glu

Glu

Asp

Leu Pro Tyr

Phe 1

Asn
210
Leu
Gln
Phe
Thr
Val
290
Glu
Leu
Gly
Glu
Asn
370

‘Thr

Val

Leu
195
Gly
Gly
Arg
Asp
Leu
275
Tyr
Arg
Gly
Gln
Trp
355
Lys

Gly

Tyr

180

Asp
1le
Ile
Leu

260
Glu

Ala

Val

Lys

Pro

340
Phe

Pro:

Gly

Leu

Glu
Leu
85

Arg

Ala

Glu

Gly G

Glu
165
Val
1le
Ser
Lys
Gly

245
Tyr

Asp
Ala
Glu
325
Leu
Leu
Ser

Phe

Asp
405

Lys
70
Tyr

Glu

Ile
Phe
Leu
230

Asp

Hig

Leu

Gl

Yal

Leu

His

Leu
135
Glu

Glu

Val
Arg
Asp
215
Thy
Met
Val

Tyr

1le
295

3 Tyr

Leu.

Asp

Arg

Glu

375

L Lys

Glu Lys

Glu His

Pra Ala
105

g Tyr Leu

120
Lys Tle

Phe Gly

Ala Lys

Val Ser S

185
Glu Lys
200
Phe Pro

Ile Gly
The Ala

Ile Thr
265

Glu Ala

280

Ala Lys

Ser Met
Pro Met
Val Ser

345
Lys Ala
360

Gla Tyr

Glu Pro

¢ Ala Leu

Lys |

Pro

90

Val ¥al

Lle

Lew /

Lys

Val |

170

Asp
Tyr
Arg
Val
250
Arg
Ile
Ala
Glu
Glu
330
Arg
Tyr
Gln
Glu

Tyr
410

59

Glu
Pro
Leu
Asp
235
Glu
Thy
Phe
Trp
Asp
315
Ile
Ser
Gl
Arg
Lys

395

Pro

Leu

Asp

Asp

o Lys

Phe
140
Pro
Thy
Arg

Asp

Ala
220

Gly 8

Val

Ile

Gly .

Glu
300
Ala
Gln
Ser
Arg
Arg
380

Gly

Ser

Gly
Val
Ile
Gly
1256

Ala

Tle

Trp

Glu

Lys
Asn
Lys
285
Ser
Lys
Leu
Thr
Asn
365
eu

Lell

Ile

Lys
Pro
Phe
110
Leu
Ile
Ile
Lys
Met
190
Ile
Arg
GLw
Gly
Leu
270
Pro
Gly
Ala
Ser
Gly
350
Glu

Arg

Tip

Pro
Thr

95
Glu

Met
Asn
175

Tle

Val

Ala G

Pro
Arg
255
Bro
Glu
The
Arg
335

Asn

Val

Glir S

Glu

> Tle

415

lle
80
Ile

Tyr

¢ Pro

Thr

Ile

160

Ile

Lys

Thr

Lys

240

Ile

Thr

Glu

Asn

Tyr
320

Leu

Leu

Ala

Asn
400
Thr
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His Asn Val

Asp Ile Ala
435
Phe Ile Pro
450
Lys Thr Lys
465
Asp Tyr Arg

Tyr Tyr 6ly

Ser Val Thr

515

Leu Glu Glu
530

Leu Tyr &la

545
Ala Leu Glu

Gl Lew Glu

Lys Arg Tyr
595
Leu Glu Ile
610
Ala Arg Val
624
Val Arg 1le

Pro Pro Glu

Glu Tyr Lys
675
Ala Lys. Gly
690
Leu Arg Gly
705
Tyr Asp Pro

Gl Val Led

Lys Glu Asp
755

Ser Pro
420
Pro Gln

Ser Leu
Met Lys
Gln Lys

485
Tyr Ala

500
Ala Trp

Lys Phe
Thr Ile
Phe Val
565
Tyr Glu
580
Ala Val
Val Arg
Leu Glu
Val Lys

645

Lys Leu

Ala Tle

Val Lys

Asp Gly

Lys Lyg
125

Pro Ala

T40

Leu Arg

Asp
Val
Leu
Glu
470
Leu
Lys
Gly
Gly
Pro
550
Lys
Gly
ITle
Arg
Thr
630
Glu

Ala

Pro
710
His

Val

Tyr

The
Gly
Gly
455

The

Tle

Ala

Arg
Phe
535
Gly
Tyr
Phe
Asp
Asp
615
1le
Val

Tle

Prao

e Lys

695
Ile

Leu

Gln

Leu Ast Leu

His
440
His

Gln

Lys

Arg |

Lys
520
Lys

Gly G

Ile
Tyr
Glu
600
Tep
Leu
Tle
Tyr
His
680
Pro

Ser

s Tyr A

Arg |

Lys
760

Lys

Leu

Asp

Leu

Asn
Lys
585
Glu
Ser
Lys
Gla
Glu
665
Val

Gly

Asn

Phe

Leu

Pro

Lew

490
Tyr

Leu

Ser

Ser
570

Arg G

Gly

Glu

His

Lys
650
Gln
Ala
Met
Arg

Ala
730

Leu G

60

Gl

Glu
Tle
475
Ala
Cys

Glu

Tyr

Gly

Lys

Glu Arg Gln

460
Glu

Ash

Tle
540G
Gl

Lys Leu

Tle
Gly
635
Leu
Ile
Val
Val
Ala

715
Gl

Phe

s Val

Ala
620

Asp

Ala

The

Ala

Ile

700

Tle

Tyr

Gly

Val

Cysg
Asp
445
Lys
Ser
Gl
Val
525
Asp
Ile
Pro
Phe
Tle
605
Lys
Val

Asn

Arg

Lys
685
Gly
Leu
Ty

Phe

Gly
765

Lys
430
Ile

Ile

Phe
Cys
510
Tip
Thr
Lys

Gly

Val

590

Thr

Glu

Glu

Tyr

Pro
670

Lys

Tyt

Ala

Tle

Gly

750

Leu

Asn Tyr
Pro Gly
Lys Tle
Lew Leu

480
Tyr Gly
495

Ala Glu

Lys Glu

Asp Gly

Lys Lys
560

Leu Leu

575

Thr Lyg

Arg Gly

Thy Gln

Glu Ala

640
Glu Tle

655

Leu His

Let Ala

Ile Val

Glu Glu

720
Gl Asn

Tyr Arg

Thr Ser
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[0035]

Trp Leu Asn Tle Lys Lys Ser

210
€211
<212
€213

<400

770

>
>

18
775

> PRT

>
>

175

SRR (Pyrococcus Turiosus)
18

Met Ile Leu Asp Val Asp Tyr Tle Thr Glu Glu

1
Arg

Thr
Glu
Ile
65
Thr
Ar g
Asp
M.et
Leu
145
Ser
Asp
Arg
Tyr
Lys
225
Met

Hisg

Tyr

Leu

Phe

Glu

50
Val

Val

Glu

Gla

130
Tyr

Tyr

Leu

Phe:

Asn G

210
Leu

Gln

Phe

Arg
35

Val T

Asp

Trp

Lys

Ala

Lys
20

Pro
Lys
Val

Lys

Val
100

. Phe

Ly Gl

Glu

Asp

Tyr

180
CArg 1

y Asp

1y Tle

Phe Asp

Thr

- Tle

Leu
260

Glu A

9
Lys

Tyr
Lys
Glu
Leu
85

Arp
Ala
Glu
Gly
Glu

165
Yal

Ser
Lys
Gly

245
Ty

Glu

Ile

Tle

Lys

70
Tyr

Glu

Lys

Glu |

Glu
150
Asn

Glu

Tle
Phe
Leu
230

Asp

His

1 Val

Asn
Tyx
Thr
a5

Val
Leu
His
Arg
Leu
135
Glu
Glu

Val

hrg

Asp
215
Thr

Met

Gly Lys
25
Ala Leu

Gly Glu

Glu Lys

Glu His
Pro Ala
105
Tyr Leu
120
Lys 1le
Phe Gly
Ala Lys
Val Ser
Glu Lys
200
Phe Pro
Ile Gly

Thr Ala

Ile Thr
265

280

10
Phe

Leit
Arg
Lys
Pro
90

Val

Ile

Leu

Lys

Val
170
Ser
Asp
Arg
Vil

250
Arg

» Glu Ala 11

61

Lys
Arg
His
Phe
15

Gln
Val
Asp
Ala
Gly
154
Ile

Glu

P

Leu
Asp
235
Glu

Thy

Phe

Asp
Gly
60

Leu
Asp
Asp
Lys
Phe
140
Pro
Thy
Arg
Asp
Ala
220
Gly
Val

1le

{ye

Gl

Asp

45
Lys

Gly
Val
Lle
Gly:
125
Ala
Ile
Tep
Glu
Tle
205

Lys

Ser

Asty

Lys
285

Lys

Pro

Phe

I'1o

Leu

Ile

Lle
Lys
Met

190
Tle

Arg

Glu

Gly

Leu

270

Pro

Val
15

s Asp

e Ly

Val
Pr¢
Thr
95

(Gl
Ile
Ala
Met:
Asn
175
Ile
Val
Ala
Pro
Arg
2h5

Pro

Lys

Ile

Arg

Ile

Arg

Ile

80

Lle

Tyr

Pro

Thr

Ile

160
Tle

Lys

Thr

Glu

Lys

240

Ile

Thr

Glu
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LyS
Leu
309
Glu
Val
Val
Pro
Tyr
385
Tle
His
Asp
Phe
Lys
465
Asp
Tyr
Ser
Leu
Leu
545
Ala

Glu

lys

Leu Glu [le

Val Tyr
290
Glu Arg

Leu Gly
Gly Gln
Glu Trp
355
Asn Lys
370
Thr Gly
Val Tyr
Asn Val
1le Ala
435
Lle Pro
450
Thr Lys

Tyt Arg

Tyr G

p
=

Val Thr
515

Glu Glu Lys |

530

Tyr Ala The T

Leu Glu

Leu Glu

Arvg Tyr
595

610

Ala
Val
Lys
Pro
340
Phe
Pro
Gly
Leu

Ser
420

PI‘Q

Ser

Met

Gln

Tyr
500

Ala. T

Phe
Tyr
5R0
Ala

Val

Ala Arg Val Leu

625

Asgp

Ala

Glu
325

Glu

Lys
316
Phe

Leu. Tey

Leu
Ser
Phe
Asp

405
Pro

Val
565
Glu
Yal

Arg

Glu

Glu
Val
390
Phe

Asp

Val

Leu

Glu
470

Lei.

. Lys

p Gly

s Gly

Pro
550
Lys
Gly

Tle

Arg

Thy
630

ILle
295
Tyr

Leu.

Arg
Glu
375
Lys
Avg
Thr
Gly
Gly
455
The
Lle
Ala
Arg
Phe

535
Gly

Phe
Asp
Asp

615
Ile

Ala Lys Ala

Ser

Pro

y Val

Lys
360

Glu ]

Glu
Ala
Leu
His
440
His
Gln
Lys
Arg
Lys
520
Lys
Gly
Tle
Tyr
Glu
600
Tip

Leu

Met
Met
Ser
349
Ala
Iyr
Pro
Leu
Asn
425
Lys
Leu
Asp
Leu
Trp

505
Tyr

Val
Glu
Asn
Lys
585
Glu

Ser

Lys

Glu

Glu
330

Arg &

Tyr

Glu

Tyr
410
Leu

Phe €

Leu
Pro
Leu
490
Tyr

Ile

Leu

Ser
570
Arg

Gly

Trp
Asp

315
Tle

Arg

Lys
395

Pro 5

Glu

ol

Ile
475
Ala

Lys

Glu

Tyr

© Glu

55b

Lys

Gly

[ys

Glu Lle

His

62

Gly

635

Glu
300
Ala

Gln

Ser

i Arg

Arg

380

Gly

- Lys

Glu
460
Glu

Agn

Lys

Leu

Tle
540
Glu
Leu

Phe

Val

Ala

620

Asp

Ser

Lys

Leu

Thr

Asri

365
Leu

Leu

Tle
Cys
Asp
445
Arg
Lys
Ser

Glu

Val
525

Asp

Tle

Pro

Fhe

Tle
605

Lys G

Val

Gly

Ala

Ser

Gly
350
Glu
Arg
Trp
Ile
Lys
430
Ile

Gln

Met

Phe

Cys

510

Trp

Thr:

Lys

Gly

Val
590
Thr

Gl
Thr
Arg
335
Asu
Val
Glu
Glu
Tle
415
Asn
Pro
Lys
Leu
Tyr
495
Ala
Lys
Asp
Lys
Leu
575
Thr

Arg

i Thy

Glu

Asn
Tyr
320
Leu
Leu
Ala
Ser
Asn
400
Thr
Tyr
Gly

Lle

Leu
480

Glyt

Glu

Gl

Gly

Lys

5h60

Leu

Lys

Gly

Gln

Ala
640
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Val Arg Ile Val Lys Glu Val
645
Pro Pro Glu Lys Leu Ala Ile
660
Glu Tyr Lys Ala Ile Gly Pro
670
Ala Lys Gly Val Lys Ile Lys
690 695
Leu Arg Gly Asp Gly Pro Ile
705 710
Tyr Asp Pro Lys Lys Ilis Lys
725

Glon Val Leu Pro Ala Val Leu

740
Lys Glu Asp Leu Avg Tyr Gln
755
Trp Leu Asn Tle Lys Lys Ser
770 175

@1 19
21> 775
212> PRT

Ile Gln

Tyr Glu
660

His Val

680

Pro Gly

Ser Asn
Tyr Asp
Avg Tle

745

Lys Thr
760

Lys
650
Gln
Ala
Mot
Arg
Ala
730

Leit

Arg

213> smykIRE (Pyrococcus Turiosus)

€221> VARTANT

222> (411).. (411)

228> X=I, VY, A

400> 19

Met Tle Leu Asp Val Asp Tyr

{ 5

Arg Leu Phie Lys Lys Glu. Asn
20

The Phe Afg Pro Tyr Tle Tyr

35
Glu Glu Val Lys Lys Ile Thr
50 55
Tle Val Asp Val Glu Lys Val
65 70

The Val Tep Lys Leu Tyr Leu

89
Arg Glu Lys Val Arg Glu His
100
Asp Ile Pro. Phe Ala Lys Arg
115

Ile Thr

Gly Lys
25

Ala Leu

40

Gly Glu

Glu Lys

Gla His

Pro Ala

105

Glu
160

Phe
Leu
Arg
Lys
Pro

90
Val

Tyr Leu Il

120

63

Leu

Val

Val

Ala
715
Gl
Glu

Gln

Glu

Lys

Arg

His
Phe
75

Gln

Val

Asp

Ala Asn

Thr Arg

Alw Lys

685
Ilg Gly
700
Ile Leu

Tyr Tyr

Gly Phe

Val Gly

165

Gly Lys
Tle Glu
Asp Asp
Gly Lys
80

Leu Gly

Asp Val

Asp 1le

Lys Gly
125

Tyr

Pro
B70

Lys

Ty

Ala
Ile
Gly

750
Leu

Pro

Phe
116

Leu

Gla lle
G55
Leu His

Leu Ala
Ile Val
Glu Glu

720
Glu Asn

735
Tyr Arg

Thr Ser

 Val Tle

s Asp Arg

¢ Lys Tle

le Val Arg

s Pro Tle

80
Thr Ile
95
Glu Tyr

1le Pro
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[0038]

Met
Leu
145
Ser

Asp

Arg

Tyr

Lys

225

Met

His

Tyr

Lys

Leu

305

Glu

Val

Val

Pro

Tyr
385

Ile

His

Asp

Phe

Lys

465

Glu

130
Tyr

Tyr

Lecu

Phe
Asn
210

Leu

Gln

Phe

Thr

Val
290

Glu

Leu

Gly

Glu T

Gly
His
Ala
Pro
Leu
195
Gly
Gly
Arg
Asp
Leu
275
[yr
Arg

Gly

Asti Lys

370

Thr
Val
Asn

Tle

1le

450
Thr

Val
Ala
435

Pro

Lys

Glu. Glu
Glu 6ly
Asp Glu

165
Tyr Val
Arg Ile

Asp Ser

Tle Lys

Ile Gly

245
Leu Tyr
260
Glu Ala

Ala Asp
Val Ala
Lys Glii
325
Pro Leu
340
Phe Leu
Pro Ser

Gly Phe

Leu Asp
405

Ser Pro

420

Pro GlIn

Ser Leu

Met Lys

Glu

Glu
150

Asn

Glu

Ile
Phe
Leu
230
Asp

His

Val

Glu

Lys
310

Phe |

Trp

Leu

Glu

Val
390
Phe

Asp

Yal

Glu

470

Leu
135
Glu

Gl

Yal
Arg
Asp
215
Thr

Met

Val

Arg
Glu
375
Lys

Arg

Thr

F 5l &

Lys

Phe

Ala

Val

Gl

200

FPhe

Ile

Thr

Ile

Glu

280
Ala

» Ser

Pro

Val

Lys

360

Glu

Glu

Ala

Leu

His
440

¥ Hig

-~ Gln

lle
Gly
Lys
Ser
185
Lys
Pro
Gly
Ala
Thr
265
Ala
Lys
Met
Met
Ser
345
Ala
Tyr
Pro
Ala
Asn
4f2 5
Lys

Let

Asp

Leu
Lys
Val
170
Ser
Asp
Tyr
Arg
Val
250

Arg

Ile

Ala T

Glu
Glu
330
Arg

Tyr

Gln

Glu L

Ala X

110
Leu

Phe C

Leu G

Pro

64

Ala
Gly
156
Tle
Glu
Pro
Leu
Asp
235
Glu
The
Phe
T'ep
Asp
315
Tle
Ser
Glu

Arg

Gl

Ile
475

Phe
140
Pro
Thr
Avg
Asp
Ala
220
Gly
Val
Ile
Gly
Glu
300
Ala
Gln
Ser
Arg

Arg
380

; Gly

Gly

g Lys

Glu
460

Glu

Ala
Ile
Trp
Glu
Ile
208
Lys
Ser
Lys
Asn

Lys

285
Ser
Lys
Leu
Thr
Asn
365
Leu
Leu
Ile
Cys

Asp
445

Arg G

Lys

Ile

Lle

Lys

Mot
190
Ile
Arg
Glu
Gly
Leu
270
Pro

Gly

Ala

Ala
Met
Asn
175
Ile
Val
Ala
Pro
Arg

255
Pr¢

Ser Arg

Gl ¥
350

Glu

Arg

Tip

Tle

Lys
430
Tle

Glu

Gli

Ile

4156

Asn

Pro

Lys

Leu

Thr
Ile
160
Lle
Lys
Thr
Glu
Lys
240

Ile

Thr

Asn

> Tyy

320

Let

1 Leu

Ala

Ser

Asn

400

Thir

Tyr

Gly

lle

Leu
480
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[0039]

Asp Tyr
Tyr Tyr
Ser Val

Leu Glu
530

Leu Tyt

G5
Ala Leu

Glu Teu

Lys Arg

Arg Glan

Gly Tyr
500

Thr Ala

515

Glu Lys

Ala Thr
Glu Phe
Glu. Tye

580

Tyr Ala
595

Lew Glu Ile Val
610

Ala Arg Val Leu

625

Val Arg

ro Pro
Glu Tyr

Ala Lys
690
Leu Arg
705
Tyr Asp

Glo Val
Lys Glu

Trp Leu

Ile Val
Glu Lys
660
Lys Ala
675
Gly Val
Gly Asp

Pro Lys

Lew Pro

~Asp Leu A

755
Asn Ile

770

210>
211>

20

775

€212» PRT

213>

400> 20

Lys
485
Ala
Trp
Phe
Ile
Val
565
Glu
Val
Arg

Glu

Lys
645

Leu

Lle

Lys

Gly

Lys

725
Ala

Leu
Lys
Gly
Gly
Pro
550
Lys
Gly
Lle
Arg

The
630

Glu

Ala

Ile
Ala
Arg
Phe
534

Gly

Tyx

Phe T

Agp
Asp
615
Lle
Val

lle

Pro

v Lys

695
1le

s Lys

- Leéu.

Gln

Lys Leu Leu

Arg
Lys
520
Lys
Gly
1le
Tyr
Glu
600
Trp
Leu
Lle
Tyr
His
680
Pro
Ser
Tyr

Arg

Lys
760

Trp
905
Tyt
Val
Glu
Asn
Lys
585
Glu
Ser
Lys
Gin
Glu
665
Val
Gly
Asn
Asp
Tle

745
Tht

490
Tyr

Ile
Ligu
ser
Ser
570
Arg
Gly
Glu
His
Lys

659
Gln

Ala

Met

Arg
Ala
730

Leu

Arg

B 2 kIR (Pyrococeus furiosus)

65

Ala

Glu
Tyr
Glu
555
Lys
Gly
Lys
1le
Gly
635
Leu
Ile

Val

Vil

Ala

715
Glu

Glu

Gln

Asn

Lys

Leu

Ile
540
Glu

Leu

Phe |

Val

Ala 1

620

Asp

Ala

Thr

Ala

Tle

700

Ile

Tyr

Gly

Val

Ser
Glu
Val
525
Asp

Tle

Pro

Asn

Arg

Lys
685

Gly Tyr

Leu

Tyy

Phe

Gly
765

Phe:

Cys:
bl0
Trp

Thr

Lys

Gly

> Val

590
Thr

Glu

Glu

Tyr

Pro
670

Lys

Ala
Tle
Gly

750
Leu

Tyr Gly
495
Ala Glu
Lys Glu
Asp Gly
Lys Lys
560

Leu Leu

Thr Lys

Arg Gly

Thr Gln

Glu Ala

640

Glw Lle
655
Leu His

Leu Ala

Ile Val

Glu Glu
720

Glu Asn

735

Tyr Arg

Thr Ser
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[0040]

Met Tle Leu

1
Arg

Thr
Glu
Ile
65

Thr
Arg
Asp
Met
Leu
145
Ser
Asp
Arg
Tyr
Lys
275
Met
His
Tyr
Lys

[et
305

Leu

Phe

Glu

50
Val

Val -

Glu

Ile

Glu
130

Tyr
Tyr
Leu
Phe
Asn
210
Leu
Gln
Phe:
Thr
Val

290
Glu

Phe
Arg
35

Val
Asp
Trp
Lys

Pro

115

Gly

His

Ala

Pro.

Leu

Asp
Lys
20

Pro

Lys

Val

Lys Leu

Val
100
Phe

Glu

Glu

Asp

Tyr
180
Arg

rAsp

Ly Tle

Arg
Asp
Leu
275

Tyr

Arg

Glu Leu Gly

Val Gly Gln

Tle

Led

260

Gl

Ala

Val

Lys

Pro
340

Val

Lys

Tyr

Lys

Glu

85

Arg

Ala

Glu

Gly

Glu A

165
Val

Lys
Gly
245
Tyr
Ala
Asp

Ala

Glu
325

Leu

Asp
Glu
Tle
Tle
Lys
70

Tyr

Glu

Lys

Ile
Phe
Leu
230
Asp
His
Val
Glu
Lys

310
Phe

Trp As

Tyr

Asn.

Tyr
The
55

Val
Leu
His
Avg
Leu
135
Glu
Glu
Val
Arg
Asp
215
Thr

Met

Val

Ile Thr Glu

Gly
Ala
40-

Gly
Gl
Glu
Pro
Tyr
120
Lys
Phe

Ala

Val

Gl |

200
Phe

Tle

The

Ils

Glu

280

Ala

Ser

Pro

y Val

Lys
25

Leu
Glu
Lys
llis
Ala

106

Leu

Tle |

Gly
Lys
Ser
185
Lys
Pro
Gly
Ala
Th
265
Ala
Lys
Met,

Met

Ser
345

10

Phe Ly

Leu

Arg
Lys
Pro
90

Vil
Tle
Leu
Lys
Val
179
Ser
Asp
Tyr
Arg
Val
250
Arg
Ile
Ala
Gl

Glu
330

Arg §

66

Gl

Asp
Ala
Gly
155
1le
Glu

Pro

Lew

Asp

235
Glu

Thy
Phe
Trp
Asp

315
lle

Gly

Tle

- Asp

is Gly

60
Lew

Asp

Asp

Lys

Phe

140
Pro

Thr

Arg

Asp

Ala

220
Gly

Val
Ile
Gly
Glu
300
Ala

Gln

Ser

Lys
Glu
Asp
45

Lys
Gly
Val
Tle
Gly
125
Ala
Lle
Trp
Glu

Ile
205

Lys

Ser

Lys

Asi

Lys

285
Ser

Lell

Thr

Pro

His:

30
Ser

Ile

Lys

Pro

Phe
110
Leu

Ile

Lys

Met

190
Ile

Arg

Glu
Gly
Leu
270
Pro
Gly
Ala
Ser

Gly
350

Val
15

Asp
Lys
Val
Pro
Thr

95
Glu

Met
Agn
175
Ile
Val
Ala
Pro
Arg

286

Pro

Glu
Tht
Arg

335

Asn

lle
Arg
Ile
Arg
Ile
80

Ile

Tyr

Pro

Thr

Lle

160

Lle

Lys

Thr

Glu

Lys
240

Lle

Thr

Glu

Asn
Tyr
320

Leu

Leu
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Val Glu Trp

Pro

Tyr
385
Tle

His

Asp

Phe

Lys

465
Asp

Tyr

Ser

Leu

Leu

545

Ala

Glu

Lys

Leu

Ala
625

Val

Pro

Asn
370
Thr
Val
Asn
Tle
Ile
450
Thr
Tyt
Tyr
Val
Glu
530
Tyr
Leu
Leu
Arg
Glu
610
Arg:

Arg

Pro

Glu Tvr

Ala

Lys
690

355

Lys

Gly

Tye

Val

Ala

435

Pro

Lys

Arg

Gly

Thr

515

Glu

Phe

Pro

Gly

Leu

Ser T

420

Pro
Ser
Met
GlIn

Tyr
500

Ala ’

Lys

la Thre

Phe

lu Tyr

Tyr

h95
Tle

Val

Ile

Glu

Lys
675

Gly v

580

Ala
Val
Leu
Val
Lys

860
Ala

Leu

Ser

Gln
Leu
Lys
Lys
485
Ala
lrp
Phe
Ile
Val
565
Glu
Yal
Ar g
Glu
Lys
645

Lett

lle

Lys .

Leu

Glu

Val
390

v Phe

- ASp

Val
Leu
Glu
470
Leu
Lys
Gly
Gly
Pro
550
Lys
Gly
Tle
Arg
The
630

Glu

Ala

Arg
Glu

378
Lys

Thr
Gly
Gly
4h5
Thr
Tle
Ala
Arg
Phe
538
Gly
Tyr
Phe
Asp
Asp
615

Ile

Val

Pro

e Lys

695

Lys Ala Tyr

360
Glu

Glu

g Ala

Leu
lis
449
His
Gln
Lys
Arg
Lys
520

Lys

Gly

Tle A

Tyr
Glu
600
Tep

Leu

Ile

> Tyr

Hig
680

Pro

Tyr
Pro
Leu
Asn
495
Lys
Leu
Asp
Leu
Frp
505
Tyr

Val

Glu

Lys

585
Glu
Ser
Lys
Gln
Glu
665

Val

Gly

Gln

Glu

Ala

410

Lew

Phe

Leit

Pro

Leu
490

Tyr €

Lle

Leu

- Ser

670
Arg

Gly
Glu
Hisg
Lys
6560
Gln
Ala

Met;

67

Glu
Arg
Lys
395
Pro
Glu
Cys
Glu
Ile

475
Ala

ol
Tyr
Glu
5585
Lys
Gly .
Lys
Ile
Gly
635

Leu

Tle

Val |

Val

Arg

Arg
380

Gly

Ser

Glu
460
Glu

Asn

- Lys

Leu

Ash
365
Leu

Leu

Ile Asp

540

Glu Ll

Leu P

Phe: |

Ala
620

Asp V

Ala Asn

Thy

Arg

: Lys

685
Gly

Glu

Ar &

Trp

¢ Tle

Lys
430
Ile
Gln
Met

Phe

Cys
510

Trp

Thr

Lys

 Gly

- Val

590
Thr:

Glu
Glu
Tyr
Pro
670
Lvs

Tyr

Val Ala

Glu Ser

Glu Asn

400
Ile Thr

Asn Tyr

Pro Gly

Lys Tle

Leu Leu
480
Tyr Gly
495
Ala Glu

Eys Glu

Asp Gly

Lys Lys

560

Leu Leu

a7h
Thr Lys

Arg Gly

Thr Gla

Glu Ala
610

Glu Tle

655

L His

Leu Ala

Ile Val
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Leu
705

Tyr

Gln

Lys

Trp

Arg Gly Asp

Asp Pro Lys

Val Leu Pro
740
Glu Asp Leu

756
Leu Asn Ile
770

210> 21

21>
£212>
213>

74
PRT

400> 21

Met. Tle Leu Asp

1
Arg

Thr
Glu
Val
65

Glu

Arg

Asp

Ile Phe Lys
20
Phe Glu Pro
35
Glu Val Lys
50
Lys Arg Val

Val Trp Lys

Asp Lys Tle

10

Tle Pro Phe
115

Wel Glu Gly Asp

Leu

115

Ser

Asp

Arg

130
Tyr His Glu

Tyr Ala Asp

Lett Pro. Tyr

180

Phe Leu Arg
195

Tyr Asn Gly Asp

210

Gly
Lys
725
Ala

Arg

Lys

Thermococcus

Thr
5

Lys

Tyr

Lys
Gli
Leu
85

Arg
Ala
Glu
6ly
Glu
165

Yal

Yl

Pro
710
His
Val

Tyr

Lys

Tle Ser Asn

Lys Tyr Asp
Leu Arg Ile
745
Gln. Lys Thr
760
Ser
115

kodakaraensis

Asp
Glu
Phe
Tle
Lys

70
Tyr

Glu. Hi

Glu
Glu
150
Glu

Asp

Val

 Arg Tyr

e Asp

Tyr Ile Thr
Gly Glu
28

Leu

Asn

Ala
40
Ala

Tyx
The

55
Val

Glu

Gln Lys

Thr His
Ala
105

Leu

Prio

120

Léu Lys Met

135
Glu

Phe Ala

Gly Ala Arg

Val Val Ser
185
Glu Lys
200

Phe

Lys

Ala
215

Arg
Ala
730

Leu

Arg

Glu
10

Phe
Leu
Arg
Lys
Pro
90

Val
Ile
Ley
Glu
Val
170
Thr

Asp

Tyr

68

Alu

Ala Tle
Tl
Glu Tyr

Gl Gly

Gla Val

Asp Gly

: Tle

Lys Asp

His Gly
60
Phe Leu
75

Gln Asp

Ile Asp

Asp Lys
Phe
140
Gly Pro
155
Ile Thr

Glu Arg

Pro Ash

Lew Lys L

Leu Ala

Tyr Tle

Phe Gly T
750

Gly Leu
765

Lys Pro

Glu Tyy
30
Asp Ser
45
Thr Val

Gly Arg

Val
Ile Tyr
L10
Gly Leu
125
Ala Ile

1le Leu
Trp Lys
Gl Met

190

Leu

Arg

Pro

Glu
Glu
735
Tyr

Thy

Val
15

Asp

Ala

Val

Bro

Ala

95
Glu

Val

Ala
Met
Asn
175
Tle

1Lle

Cys

Glu
720
Asn

Arg

Ser

Ile

Arg

Lle

Thr

Val

80

Ile

Tyx

Pro

Thr

Ile

160
Val

Lys

Thr

Glu
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LyS
Ile
His
Tyr
Lys
Leu
305
Glu
Tle
Val
Pro
Glu
385

al
Asn
Val
Tle
Lys
465
Tyr
Tyr
Val
Gl
Phe:

h4h

Met

Leu

Gln

Phe

Thr

Val
290
Glu

Leu

Gly

Gly
Arg
Asp
Leu
275
Tyr
Arg
Gly

Gln

Glu Trp

355

Asn Lys

370
Gly

Ty

Val

Ala

Pro

450

Iy S

Arg Gl

Gly

Thr

Glu

Ala

Glu

Gly 1

Leu
Ser
Pro

435
Ser

Ala
515
Lys

Thy

Phe

Tle
Met
Leu
260
Glu
Ala
Val
Lys
Ser
340
Phe

Pro

Asp
Pro
420
Gln

Leu

Ala
500
Trp
Tyr

1le

Leu

Asgn
Gly
245
Tyr
Ala
Glu
Ala
Glu
325
Leu

Leu

Asp

v Val

Phe
405

Asp

Val

Leu

5 Ala

s Leu

485
Arg

Gly A

Gly
Pro

Lys
565

Phe
230
Asp
Pro
Val
Glu
Arg
310
Phe
Trp
Leu
Glu
Lys

390
Arvg

Thr |

Gly

Gly

The
470
Tle

Gly
550

Tyr

Ala
Arg
Val
Tyr
Ile
295
Tyx
Leu
Agp
Arg
Lys
375
Gl
Ser
Leu
His
Asp
455
Tle
Lys

Arg

Glu

s Lys

535
Ala

Ile

Leu Gly Arg

Phe
ITle
Glu
280
Thy
Ser
Pro
Val
Lys
360
Glu
Pro
Leu
Asn
Arg
440
Leu
Asp
Tle
Trp
Tyx
520
Val

Asp

Asn

Ala
Arg
265
Ala
Thr
Met
Met
Ser
345
Ala
Leu
Gl
Tyr
Arg
425
Phe
Leu
Pro
Leu
Tyr
505

Ile

Tle

Ala

Val
260
Arg
Val

Ala

Glu
330
Arg

Tyr

Ala &

Arg

Pro. §

410
Glu

Cys

Glu
Ile
Ala
490

Cys

Thr

Tyr S

Glu

Lys
570

69

Asp
235
Glu
Thr

Phe

Trp

Gly

Lys

Glu

Glu
475

Asn

Gly
Val,
Tle
Gly
Glu
300
Ala

Gln

- Ser

Arg
Arg
380

Leu

Ile

Cys |

Asp

Arg
460
Arg

Ser

3 Gl

Thr

Asp
540

- Val

Pro

ser
Lys
Asn
Gln
285

Thi

Lys

Leu

Thy
Asn
365
Arg

Trp

Tle

Phe
Gln
Lys
Tyr
Cys
Ile

525
The

Lys L

Gly

Glu

Gly

Leu

270

Pro
Gly
Val
Ser
Gly
350

Glu

Gln

Glu

Ile

s Glu

430

Pro

Lys

Leu

Tyr

Pro
Arg
206
Pro
Lys
Glu
Thr
Arg
335
Asn
Leu
Ser
Agn
The
415
Tyr
Gly
Tle
Leu
Gly

495
Glu

Lys

la Leu

575

Lys
240
Ile
Thr
Glu

Asn

Tyr

320

Leu

Leu

Alg

Tyr

Lle

400

His

Asp

Phe

Lys

Asp

480
Tyr

Ser

Ile

Phe

Ala

60
Glu
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Leu Glu Tyr Glu Gly
580
Lys Tyr Ala Val Tle
595
Glu Tle Val Arg Arg

Arg Val Leu Glu Ala
625
Arg Ile Val Lys Glu
645
Pro Glu Lys Leu Val
660
Tyr Lys Ala Thr Gly
675
Arg Gly Val Lys Ile
690
Lys Gly Ser Gly Arg
705
Asp Pro Thr Lys His
725
Val Leu Pro Ala Val
740
Glu Asp Leu Arg Tyr
55
Leu Lys Pro Lys Gly

210> 22

211> 774

212> PRT

213> Thermococeus

400> 22

Met Tle Leu Asp Thr

1 5

Arg Ile Phe Lys Lys

20

Thx Phe Glu Pro Tyr
35

Glu Gl Yal Lys Lyg

Val Lys Arg Val Glu

65

Glu Val Trp Lys Leu

85

Phe T

Asp &

Leu
630
Val
Ile
Pro
Arg
Ile
710
Lys
Glu

Gln

Thr

Pro
695

Gly A

Tyr

Arg

Lys

it Lys

Glu
600
Ser

Lys

v GLin

Arg
5856
Gly

Glu Ile.

Asp

Lys

jlu Gln

Asp

1Lle

Thr
760

665
Ala

Thr

) Arg

Ala

Leu
45
Arg

kodakardensis

Asp

Glu

Phe T

Tyr

Asn

Iyr

s Thr

99

s ¥al

r Phe

Tle
Gly
Ala
40

Ala

Gln

Thr

Th

Glu

28

Leu

Gln

Lys

Hig

Gly |

Lys

Lew
650
Lle

Val

Val 1

Ala

Glu
730
Arg

Gln

Glu

10
Phe

Leu

Arg

Lys

Pro
90

70

y Asp

638

Ser

Thr

Ala

Ala

Val

Phe

19

Gln

Phe

Thr

a lys

620
Val

Lys

Arg

Lys

» Ser
00
- Pro

Tyr

Phe

Gly

Gly

5 Tle

AsD

g Gl

b0

Leu

Asp

Val.

Thr
605

Glu

Glu
Tyr
Asp
Arg
685
Tyr
Phe

Tle

Gly

Leu S

165

Lys
Glu
Asp
45

The

Gly

Val

Thy Lys Lys

590
Ar &

Thr
Lys
Glu
Leu
670
Leu

Ile

Asp

Pro

Tyt
30

Ser

Val

Arg

Pro

Gly
Gln
Ala
Val
655
Lys
Ala
Val
Glu
Asn
735

Arg

Ala

Val
15
Asp

Pro

Ala
95

Leu
Ala
Val
640
Pro
Asp
Ala
Leu
Phe

720
Gln

Tle

Arg

1 Tle

I Thr

Val
80
Lle
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Arg
Asp
Met
Leu
145
Ser
Asp
Arg
Tyr
Lys
225
Lle
His
Tyr
Lys
Leu
304

Glu

Ile

Pro
Glu
385
Val

Asn

Val

Asp Lys

Ile Pro
115

Glu Gly

130
Tyr His

Tyr Ala

Leu Pro

Phe Leu
195

Asn Gly
210
Leu Gly

Tle
100
Phe
Asp
Glu
Asp
Tyr
180,
Arg

Asp

Tle

Gln Arg Met

Phe Asp

Thr Leu
275

Val Tyr

290

Glu Arg

Leu Gly
Gly Gln
355
Asn Lys
370

Gly Gly

Tyr Leu

Val Ser

Ala Pro
435

Leu
260
Glu
Ala
Val

Lys

Ser

340
Val Glu Trp Phe L

Pro

Tyr

Asp

Pro A

420
Gln

Arg

Ala
Glu
Gly
Glu
165
Val
Val
Asn

Asn

Gly
245

Tyr

Ala

Glu

Ala

Glu
325
Leu

Léu

Asp

Glu
Lys
Glu
Glu
150
Glu
Asp
Val
Phe
Phe
230
Asp

Pro

Val

Glu

Arg
310
Phe

Trp

Leu A

Glu

Lys
390

» Arg §

The

Gly

His

Arg

Leu.

135
Glu

Gly

Val

Agp
215
Ala
Arg
Val
Tyr
Lle
295
Tyt

Leu

Asp

Pro Ala Val

Tyr
120
Lys
Phe
Ala
Val
Glu
200
Phe
Leu
Phe
1Lle
Glu
280
Thr
Ser

Prio

Val

~Lys

360

vs Glu

Leu

His

1. Pro

Leu

Asn

449

105
Leu

Met
Ala
Arg
Ser
185
Lys
Ala
Gly
Ala
Arg
265
Ala
Thr

Met

Met

Ser
345

Ala

Leu A

Glu

Tyr

Ile

Leu

Val
170
Thr

Asp
Tyr
Arg
Val
250

Arg

Val

Ala

Glu
Glu

330
Arg

Arg

Pro. S

410

Glu 6

Cys

71

1le

Asp

Ala

Gly
155
Tle
Gl
Fro
Leu
Asp
236
Glu
Thr
Phe

Tep

Asp
315

Ala

Ser S

Asp

Lys

Phe

140

Pro

Thi

Arg

Asp

Val.

Lle

Gly

Glu
300

Ala

Gln

Arg

s Are

380
Leu

Cys

s Asp

{le
Gly

125
Ala

Trp

Gl

Val
206

5 Lys

Ser

Asn
Gln

285
Thr

Lys
Leu
Thr
Asi
365

Are

Trp

Lys

Phe
445

Tyr
1.10
Leu

Tle

¢ Leu

Lys
Het:
190
Leu

Arg

Glu

Gly A

Leu
270

Pro L

Gly
Val
Ser
Gly
350
Glu

Gln

Glu

v Tle

Glu
430

Pro

Glu
Val
Ala
Met
Asn
175
Lle
Tle
Cys

Pr¢

Glu
Thr
Arg
335
Asn
Leu
Ser
Asn
Tht
415

Ty

Gly

Tyr

Pro

Thr

Ile

160
Val

Lys

The

Glu

Lys

240

Lle

Thr

- Glu

Asn

Tyr
320

Leu

Leu

Ala

Tyr

Ile
400
His

Asp

Phe
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Ile Pro Ser

Lys
465
Tyr
Tyr
Val
Glu
Phe
545
Met
Leu
Lys
Glu
Arg
625
Arg
Pro
Tyr
Arg
Lys
705
Asp
Val

Gl

Leu

450
Lys

Arg
Gly
Glu
530
Ala
Glu
Glu
Tyr
Lle
610
Val
Ile
Glu

Lys

Gly
690

Met
Gln
Tye
Ala
hl5
Lys
Thr
Phe.
Tyr
Ala
595
Val
Leu
Val

Lys

Ala
675

Leu
Lys
Arg
Ala
500
Trp
Tyr
Ile
Len
Glu

580
Val

Leu
Ala
Leu
485
Arg
Gly
Gly
Pro
Lys
h65

Gly

Ile

Gly
Thr
4760
Tle
Ala
Arg
Phe
Gly
550
Tyr

Phe

Asp

Arg Arg Asp

Glu
Lys
Leu

660
Thr

Val Lys

Gly Ser

Pro

Leu

Asp

Lys

770

Thr:

Pro

Teu
55

Pro

210> 23

Gly
Lys
Ala
740

Arg

Lys

Ala

Gli
645
Val

Leu
630
Val

Ile

i1y Pro

Arg

His
725
Yal

Tyt

Gly

s Arg

Tle
710
Lys
Glu

Gla

The

Asp
455
Ile

Lys

Glu
Lys
535
Ala
Ile
Tyr

Glu

Trp
615

Leu

Thi
His
His
Pro

695
Gly

Leu Leu Glu

Asp

ITle

g Trp

Tys
520
Val

Asp

Pro

Leu

Ala

Asn Ala

Lys
Glu
600

Ser

Lys

Gl |

Glu
Va'l
680
Gly
Asp

Asp

Ile

s The

760

Arg

585
Gly

Glu
Asp
Lys
Gln
665
Ala
Thr
Arg
Ala
Leu

745
Arg

Ile

Ala
490

+ Ly

Thr

Tyr S

Glu

Lys
570
Gly

Lys .

Lle
Gly
Leu
650
Ile
Val
Val
Ala
Glu
730
Arg

Gln

72

Gl

Glu
475

Asn

Lys

Met

Asp
635

Ser

Thr

Ala

Ile
Ile
715
Tyr

Ala

Val

Arg
460
Arg
Ser

Glu

Thi

Pro

Phe

» Thr

- Lys

620
Val

Lys

Arg A

Lys

Ser
700
Pro
Tyr

Phe

Gly

Gln

Met

Tyr T

Cys

Ile
525
Thr

L Lys

Gly
Val
Thr
605
Gla

Glu

Tyr

Arg
685
Tyy
Phe
Ile

Gly

eu
765

Lys

Leu

Ala
510
Lys
Asp
Lys
Ala
Thr
590
Ar g
Thr
Lys

Glu

Leu
670
Leu
Tle
Asp

Glu

Tyvr
750
Ser

Ile

Leu

- Gly

495
Gl

Glu

Gly

Lys

Leu

87b

Lys

Gly

{rln

Ala

Val

655

Ala
Val
Gl
Asn
736

Arg

Ala

Lys
Asp
480
Tyr
Ser
Ile
Fhe
Ala
560
Glu
Lys
Leu
Ala
Val
640
Pro
Asp
Ala
Leu
Phe
720
Gln

Lys

Trp
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2> 714
<212> PRT

218>

220>

221>
222>

(228> =x=1,
400> 23
Met Tle Leu Asp Thr

]

Thermococcis

VARTANT
(410).. (410)

V, A

5

Arg 1le Phe Lys Lys

Thr

Glu

Yal

65

Glu

Arg
Asp
Met
Leu
145
Ser
Asp
Arg
Tyr
Lys
225
Ile

His

Tyr

Phe: Glu
35

Glu Val

50

Lys -Arg

Val Trp
Asp Lys
Tle Pro
115
Glu Gly
130
Tyr His
Tyr Ala
Leu Pro
Phe Leu
195
Asn Gly

210
Leu Gly

Gln Arg
Phe Asp

Thr Leu
275

20

Pro Tyr F

Lys Lys

Yal Glo

Lys Leu
85
Tle Arg

100

Phe Ala

Asp Glu

Glu Gly

Asp Glu
165
Tyr Val
180
Arg Val

Asp Asn

Tle Asn

Met Gly
245

Leu Tyr

260

Glu Ala

kodakaraensis

Asp

Glu

Tyt

Glu

Lys

Glu

Glu

150
Glu

Asp

Val

Phe

Phe

230
Asp

Pro

Val

Tyr

Asn

o Tyr

v The

55

5 Val

Phe

His

Arg

Lieu

135
Glu

Ile
Gly
Ala
40

Ala
Gln
Thr
Fro
Tyr

120
Lys

Phe A

Ala

Val

rs Gl

200
Phe

Leu

Phe

Lle

~ Glu

280

Thy
Glu
25

Leu

Glu

Lys

Glu
10

Phe
Leu

Arg

Lys

s Pro

Arg
Ser
185
Lys
Ala
Gly

Ala

Arg
265

Ala A

90
Val

Ile
Leu
Glu
Val
170
Thr
Asp
Tyr
Arg
Val

250
Arg

73

Lys

His
Phe
[

Gln
Ile

Agp

Ala

Gly

155
Ile

Glu

Pro

Leu

Asp

235

Glu

Thr

Phe

Gly Lys

Ile Gl

ys Asp Asp S

45
Gly Thr
50
Leu Gly

Asp Val

Asp Ile

Lys Gly
126

Phe Ala

140
Pro Tle

Thr Trp
Arg Glu
Asp Val
Lys Lys
220

Gly Ser
Val Lys

Tle Asn

Gly Gln
289

Pro Val Ile

Tyr
30

Val
Arg
Pro
Tyr
110
Lew

I1le

Leu

Lys
Met
190
Leu
Arg
Glu
Gly
Leu

270
Pro

18

Pro

Ala
95

- Arg

Ile

Thr

Yal

80
Ile

Glu Ty

Val
Ala
Met
Asn
175
Tle
Tle
Cys
Pro
Arg
255
Pro

Lys

Pro
Thr
Ile
160
Yal
Lys
Thr
Glu
Lys
240
Ile
Thr

Glu
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Lys Val lyr

Leu
309
Glu
Ile
Val
Pro
Glu
385
Val
Asn
Val
Ile
Lys
465

Tyr

Tyr

Val ’

290
Glu

Leu
Gly
Glu
Asn
370
Gly

Tyr

Arg

Gly

Gln

Tep

355
Lys

Gly

Leu

Val Ser

Ala
Pro
450
Lys

Arg

Gly

Glu: Glu

Phe
545

Met Gl

Leu

Lys

Glu

Arg
625

Glu

Ty

610

Val Leu Glu A

Pro
435

Ser

Met

Gln

Tyr

~Ala. Glu Glu

Val Ala Arg

Lys
Ser
340
Phe
Pro

Ty i

Asp

Pro:

420

Gln

Leu

Lys

Arg

Ala
500
Trp

s Ty

- Ile

e Leu

Glu

530

Ala Val

395
Tle Val Arg 4

Glu
325

Leu

Leu
Asp
Yal
Phe

405

Asp
Yal
Len
Ala
Leii
485
Arg
Gly
Gly
Pro
L¥s
565

Gly

Ile

310
Phe

Tep

Glu
Lys
390
Arg
The

Gly

Gly

The ]

479

Ile |

Ala

Arg G

Phe

Gly
550
Tyr

Phe T

Asp

- ASp

1 Leu

630

Lle
295
Tyr
Leu.
Asp
Arg
Lys
375
Glu
Ser

Let

His

Lys
535
Ala
Ile
Iyr

Glu

Trp
615

Leu

Thr Thr Alalip

Ser
Pra
Val
Lys
360
Glu
Pro
Ala
Asn
Arg
440
Leu

Asp

s Tlé |

Trp

Tyr
520

Val |

Asp

Asn

Lys

Glu

600
Ser

Met
Met
Ser
345
Ala
Leu
Glu
Ala
Arg
425
Phe
Leu
Pro
Leu
Tyr

505
Tle

Ala
Arg
585
Gly

Glu

Glu
Glu
330
Arvg
Tyr
Ala
Arg
Xaa
110
Glu
Cys
Glu
Ile
Ala
490
Cys
Thr
Tyr

Glu

Lys
6570

Lys

Asp
315

Ala

Ser

Arg Ar

Gly
395

Ser |

Gly €

Gl
Glu
475

Asn

Lys

Met

Ser

1le Al

Gly A

74

Glu
300
Ala

Gln

Ser

i Arg !

- Asp

Arg
460

The

Lys

Leu

Thr

- Lys

Phe
445
Gln

Arg Met

Ser

Glu

Thy

Asp
540

+ Val

Pro

Phe

v The

Lys
620
Val

Tyr

Cys

1le
525
Thi

Lys

Gly

Val

Thr
605
Glu

Gly
Val
Ser
Gly
350
Glu
Gln
Glu
Ile
Glu
430
Pro
Lys
Leu

510
Lys

Asp

Lys

Thr
590

Arg G

Thr

Glu Lys

Glu
Thr
Arg
330
Asn
Leu
Ser
Asn
Thr
415

Tyr

Gly

Leu
Gly
495
Glu
Glu
Gly
Lys
Leu

575
Lys

Gln A

Ala

Asn
Tyr
320
Leu
Leu
Ala
Tyr
Ile
400
His
Asp

Phe

- Lysg

Asgp
480
Tyr

Ser

Tle

Phe

Ala
560
Glu

Lys

Leu

Val
640
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Arg 1le Val Lys Glu

Pro Glu Lys Leu Val
660
Tyr Lys Ala. Thr Gly
675
Arg Gly Val Lys I1le
690
Lys Gly Ser Gly Avg
705
Ksp Pro Thr Lys His
725
Val Léu Pro Ala Val
740
Glu Asp Leu Arg Tyr
755
Leu Lys Pro Lys Gly
770

<210> 24

211> 774

¢212> PRT

213> Thermococeus

L4003 24

Met Tle Leu Asp Thy

1 5

Arg Ile Phe Lys Lys

20

Thr Phe Glu Pro Tyr
3b

Glu Glu Val Lys Lys

50

Val Lys Arg Val Glu

65

Glu Val Trp Lys Leu

85
Arg Asp Lys Ile Arg
100

Asp Ile Pro Phe Ala
115

Met Glu Gly Asp Glu

130
Leu Tyr His Glu Gly
144

Val
1le
Pro
Arg
Ile
10

Lys

Glu

Gln.

Thy

Thr

His

His

Pro

695

Gly

Ty

Arg

Lys

11 Lys

Glu Gln
665

Val Ala

680

Gly Thr

Asp Arg
Asp Ala
Ile Leu

745

Thr Arg
760

kodakaraensisg

Asp Tyr Ile Thr

Glu

Phe

Tle

Lys

70

Tyr

Glu

Lys

Glu

Glu

150

Asn
Tyr
Thy
55

Val

Phe

His

Arg

Leu
138
Glu

Gly Glu
25

Ala Leu

40

Ala Glu

Gln Lys
Thr His
Pro Ala

105
Tyz Leu
120

Lys Met

Phe Ala

Leu §

650
Ile

Val .

Val |

Ala

Glu 1

730
Arg

Gln ¥

Glu
10

Phe
Leu
Arg
Lys
Pra
90

Val
Ile

Leu

Glu

75

Asp
Lys
Lys
His
Phie
5

Gln
Ile

Asp

Alg

Gly

168

Tyr

; Asp

s Arvg

e Ser

700

s Pro

Tyr

Phe

1 Gly

Gly |

Tle
Asp
Gly
60

L&u
Asp
Asp
Lys
Phe

140

Pro

685
Tyr

Phe

Tle

Gly

Leu
765

Glu

Asp
45

Thy
Gly
Val
Tle
Gly
125

Ala

Ile

Glu
Leu
B70
Leu
Ile
Asp
Glu
Tyr

750
Ser

§ Pro

Tyr
Ser
Val
Arg
Pro
Tyr
110

Leu

Tle

Leu ]

Val
655
Lys
Ala
Val
Glu
Asn
735

Arg

Ala

Pro
Ala
95

Gl

Val

Ala

Pro

Asp

Ala
Leu
Phe
720
Gln

Lys

Trp

Ile

) Arg

- Tle

Thr

Val
]0

Ile

Tyr

Pro

Thr

t 1le

166
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Ser ‘Tyr Ala Asp Glu

Asp
Arg
Tye
Lys
225

Ile

Hig

Leu Pro

Phe Leu
195
Asn Gly

210

Leu Gly

Gln Arg

Phe Asp

Tyr
180
Arg
Asp
TIle

Met

Leu
260

Tyr Thr Leu Glu

Lys

[.en

308

Glu

Lle

Val

Pro

Glu
385

Val Tyr Leu

Asn

Val

Ile

Lys

465
Tyr

Tyr

275
Val Tyr

290

Glu Arg

Leu Gly

Gly Gln

Gl Tep

355
Asn Lys
370
Gly Gly

Val Ser

Ala Pro
435

Pro Ser
450,

Lys Met

Arg Gln

Ala

Val

Lys
Ser
340
Phe
Pro
Tyr
Asp
Pro
420
Glo
Leu
Lys

Arg

000

165
Val

Val
Asti
Asn
Gly
245
Tye
Ala
Glu
Ala
Glu
325

Leu

Lei

Val
Phe
405
Asp
Val
Leu
Ala

Let

485

Glu
Asp
Val
Phe
Phe
230
Asp

Pro

Val ~

Glu
Arg
310
Phe

Trp

Leit,

Glu
Lys
390
Arg
Thy
Gly
Gly
Thr

470
Ile

Gly
Val
Lys
Asp

215
Ala

Leu
Asp
Arg
Lys
375

Glu

Ser

Leu.

His
Asp
455
Lle

Lys

Ala Arg Yal

Val

Glu

200

Phe

Leu

Phe

Ile

 Glu

280

s Thr

Ser
Pro
Val
Lys
360
Glu
Prio
Leu
Asn
Arg
449
Leu

Asgp

Ile

g Trp

Ser
185
Lys
Ala
Gly
Ala
Arg
265
Ala
Thr
Met
Met
Ser
345
Ala
Leu
Glu
Ala
Arg
425
Phe
Leu
Pro

Leti

Tyr
505

179
Thr

Asp
Tyr
Arg
Val
250
Arg
Val
Ala
Gl
Glu
330
Arg
Tyr
‘ﬂla
Arg
Pro
410
Glu
Cys
Glu
Ile
Ala

490
Cys

76

Pro

lle

Glu

Leu
Asp

235
Gl

Trp
Asp
315
Ala
Ser
Glu
Gly .

395

Ser
Gly
Lys

Gl

Glu
475

Asn

Lys €

Thy

Arg

Asp

Lys
220
Gly
Val

Tle

¢ Gly

Glu
300
Ala
Gln
Ser
Arg
Arg
380
Leu
Tle
Cys
Asp
Arg
460

Arg

Ser

Trp
Glu
Val
205
Lys
oer
Lys
Asn
Gln

285
Thr

Phe
445
Gln
Met

Tyy

Cys

Lys

Met

190

Leu
Arg
Glu
Gly
Leu
270
Pro

Gly

s Val
- Ser
Gy

350
1 Glu

Gln

o Glu

Glu
430
Pro
Lys
Leéu

Tvr

Ala
510

Asn
178
Lle
Ile
Cys
Pro
Arg
255
Pro
Lys

Glu

Thr

Leu
Ser
Asn
Thr
415
Tyr
Gly
Lle
Lt
Gly

495
Glu

Val

Lys

Thr

Glu

Lys

240

Ile

The

Glu

Asn

Tyr

320

Leu

' Leu

Ala

Tyr

Tle

400
His

Asp

Phe

Lys

Asp
480

Tyr

Ser
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Val
Glu
Phe
545
Met
Leu
Lys
Glu
Arg
625
Arg
Pro
Tyr
Arg
Lys
705
Asp
Val
Glu

Let

Thr A

Glu

<
L
&n

Lys

930

Ala

Glu

Glu

Tyr

Ile

Thr

Phe

Tyr

Ala

2 Tep

Tyr
Ile
Leu
Glu

580
Val

595

Val

610

Val

Tle

Glu

Lys

Gly

Leu

Val

Tys

Arg

Glu

Lys

Lew

660

Ala Thr
675

Yal

690

Gly

Pro

Leu

Asp

Lys
770

910>
211>

212>
€213>
400>
Met Glu Ser Leu Ile Asp Leti Asp Tyr Asn Ser Asp Asp Leu Cyvs Ile

1

Ser

Thr

Pro

Leu

Lys

Gly

Lys

Ala
T4
Arg

755

Pro

25
784

PRT
Methanococeus maripaludis
25

Lys

Gly
Gly
Pro
Lys
565
Gly
Ile
Arg
Ala
Glu
645
Yal
Gly
Tle
Arg
His
725
Val

Tyr

Gly

5

Ar g

Phe

Gly
550

Glu

Lys
535
Ala

Tyr Ll

Phe
Asp
Asp
Leu

630
Val

Pro
Arvg
Ile
710
Lys
Glu
Gln

Thy

Glu
Trp
615

Leu

Thr

e Hig

His
Prag
695
Gly
Tyr

Arg

Lys

Tyr lle Thy M

520
Val

Asp

Asn

r Lys

Glu
600
Ser
Lys
Glu
(x11
Val
680

Gly

Asp

Tle

The
760

Lle
Ala
Ala
Arg
a85
Gly
Glu
Asp
Lys
GlIn
665
Ala

Thy

Arg

Leu
745
Arg

Tyr
Glu
Ly
570

Gly

Lys

Gly
Leu
650
Tle
Val
Val
Ala
Gl 8}
730

Arg

Gln

10

Ser
Thr
565
Leu
Phe
Ile
Ala
Asp
635
Ser
Tht
Ala
Ile

Ile
715

Tyr

Ala

Val

t Thr |

Asp
540

Val Ly

Pro

Phe
Thr
Lys
620
Val
Lys
Arg
Lys

Ser

700

Pro

Tyt

Phe

Gly

Gly Ala
Val Thr

590
Thr Arg
Glu Thr
Glu Lvs

Tyr Glu

Asp Leu
670

Arg Leu

Tyr Tle

Tle Glu

Gly Tyr
150

Leu Ser

65

s Gl 1le

Gly Phe

Lys Lys Ala
560

Leu Glu
575
Lys Lys
Gly Leu
Gln Ala
Ala Val
640
Val. Pro
Lys Asp

Ala Ala

Val. Leu

Glu Phe

720
Asn Gln
739
Arg Lys

Ala Trp

15

Tyr Leu Tyr Leu Ile Asn Ser Ile Ile Lys Glu Lys Asp Phe Lys Pro

20

25

77

30
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Tyr Phe

Lys Asp
50

Ile Glu

65

Gln Glu

Lys Thr

Ksp Tle |

Thr Ser

130
Pro Asp
115

Glit Pro

Lys Asp

Lew Glu

Lle Leu
210
Asp Phe
225
Lys Leu
Asn Ser
Tle Ala
Thr Glu
290
Ile Pro
305

His Gln

Leu Glu

Asn Arg

39

Tyr

Lyvs

Val A

Pro
115
Thr

Phe I

Asn
Phe
[yr
195

Lys

Pro

o)
P
e

Lys
Arg
275
Ala
Lys
Asp

Ile

Met
355

Val

Glu

Tle

Lys

Pro:

Asn
180
Val
Glu

Tyr

7 Lys

Ser

260

Arg

Leu F

Met
Ala
Met

340

Ser

Asn

Lys

Glu

Leu

Glu

Val

Asp

Thr

Lys

165
Thr

Lys A

Trp

Tyr
325
Phe

Ser

Ser Tyr Lys Met Gly

370

Ser
Lys
The
70

Ser
Ile
Arg
Phe
Val
150
Lys

Val

Asp
310
Tyr

Ser

The
His
)

Val
Lys
Leu
Arg
Glu
135
Ser
Asp
Val,
Glu
lle
215

Lys

Glu

e Pro

- Asn

Val
205
Asn

Thr

Arg

~ Gln

1le
378

ASp Lys
40
Lys Leu

Lys Lys
Val Thr

Met Glu

106
Tyr Leu
120

Asn Asn

Phe Ala °

Pro Tle

Ser Thr
185

Lys Glu

200

Tle Tyr

Arg Ala

Lys Ile

Gly Arg
265

Leu Thr

280

Lys Lys

Leu Asp

Gln Arg

Val ¥al
345

Met Val

360

Ala Pro

Glu
Asp
Ile
Val
90

Phe

Lle

Ile
170
liys
Leu
Thr
Glu
Lys
250
Val
Lys
Val
Glu
Tle
330
Asn
Glu

Asn

78

Gln Lle

Ser Glu
B0

5
Lys Tyr

Glu Arg

Asp Asn

s Lys Tle

140

2 Ala Yal

155

Met Ala

l.ys: Phe

Ile Lys

Tyr Asn «

Ser Phe
235

Ile Thr

His Tle

Tyr Arg

Asp Val

300
Thr Leu
315
Gly Glu

Gln Ser

Tyr Leu

Avg Pro
380

Lew ¢lu Phe Leu

45

Ile

Ser

Lys Met

Val Phe Asp Glu Asn Tyr

80

Pro Asn Asn Val

Leu

Asp
Leu
285
Gly
Val
Gln
Leu
Lell

365

Ser

Tyr
110
Yal

Asn

- Oy g

Phe

y Hisg

190
Ile

- Asp

v Lel

Gly

Leu
270
Glu
His
Glu
Phe
Tyr
350

Leu

Gly

95
Glu Tyr

Tle Pro

Lys Tle

Asn Lys

160
Ser Ser
175

Glu Lys
Tle Glu
Asn Phe
Glu Leu

240
Gly Met

255
Tyr Pro

Glu Asn

Tyr Ser
320

Leur Pro

335

Asp lle

Lys Ast

Lys Glu
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Py
385

Pro

Leu
465
Glu
Tyr
Leit
Thr
Glu
545
Ser
Glu

Glu

Thr

Lys
Ile:
Tle

705
Ile

Gln Lys

Leu

Tyr

y Cys

b Gy

450

Met -

Lys.

Glu

Ala |

Thr Hi s

530

Asn

Lys

Lys

Met

Lys
610

Val

Glu

690

Leu

Ile

Phe
Trp
The
Glu
595

Lys

Leu

Asn
675
Asp

Lys

Thr

Arg
Gly
Ser
420

Cys

Lys

3 Leu

Glu

N Arg

500

2 Pro:

Lew
Ala
Arg
580
Leu
Lys

Glu

5 Asn

‘s Lys

660
Asn

Tyre

Ber

Ser

1le
Ile
405
Ile
Cys
Phe
Ile
Lys
485
Leu

Met

Gly

Phe L

565
Glu

Glu
Tyr
Yal
Val
645
Val
Glu
Lys

Gly

Gly
725

Ar g ¥

390

His G

Tle

Ser

Cys

Asn.

470
Gly

Tle

Ala

Arg

Phe

Phe

Ala

Val

630
Leu

Asp

Thr

Asn
710

Asn

Lys
Arg
Gln
536
Val
Lys
Leu
Glu
Leu
615
Arg

Asn

g GIn

Leu
Thr
695

Arg

Lys

Asp

Ser

y Glu

440
Lys

Arg

. Phe

Val

Tyr

Ile

Glu L

Lys

Gly

600

Tle A

Arg

Ala
Asp
Leu
680

Ala

Val

Tle
His
425
Glu
Ser
Lys
Asp
Leu
505

Tyr

Tle

Tht
665
Ile

Pro

Asn

¥ Ser Tyr Glu G

Val
410
Asn

Asn

Ile

Lys ¥V

Gl €

490
Ala

Ser

Gin

Ala

Lew §

570
1le

© Phe

Glu

His

Thr

Ser
730

79

Leu

Gly

Gly

Lys

Asn

Ser
635
Lys

Thr

Val

Gly
715

Glu

GLly “Iyr

- Met Asp

Ser Pro

Glu Asn
445

Ile Tle

460

Lys Lys

Tyt Gln

0 Ser His

Asp Cys
526

rs Thy Tle

H40

y. Thr Asp

Lys: Tyr
Asn Thy
Arg Gly

605
Glu Lys

Asn Val

Glu Gly

3 Glu Lew

Gln Leu

685
Glu Val
700

Asp Val

Arg Ala

Val

Phe

Glu
430
Glu

Lys
Leu
415
Thr

Gl

Pro Ly

Yal
Ile
Tyr
510
Ala
(71w
Gly
Glu
Leu
590

Lle

Ile

Ser:

Ser
Lys
B70
Thr

Ala

Tle

Glu

Leu

Leu

495

Gly

Glu

Glu

Phe

Leu
575

Bro

Phe

Thr

Lys

YVal
655

Asp

Lys

Lys

Ser

1le
735

Glu
400
Ser
Tle
Ile
Thr

Arg

480

Asp

Tyr

Ile

Ala

Tyr

560

Leu

Glyt

Val

Val

Asn

640
Glu

Arg
Lys
Tyr

720

Leu
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Gl Asn Ala Lys Asn Tyr Asp Thr Asn

Leu Pro Pro

755

Glu Leu Lys
770

<G10> 26
211> 784
212> PRT
213>
400> 26

Met. Glu Ser

1
Tyr Leu Tyr
i Phe Tyr
v Asp
50
e Glu Asn

Gln Glu Lys

Lys Thr

Ile Pro

115
Thr

Asp
Thr Ser
130
Pro Asp
145
Glu Pro

Lys Asp Phe

Leir Glu. Tyr

1495

210
» Phe Pro

Phe Lys

Asn

740
Val Tle Arg

Asp Ser Lys
775

Leu Ile Asp Leu
5

Leu Tle Asn. Ser

20

Val Thr

Asn Ser

Glu His
55
Val

lys Lys

Ile Glu Thr
70
Glu Leu Ser Lys

85
Arg Glu
100

Phe

Ile Leu

Val Arg Arg

Phe Glu
135
Ser

Trp Asp
Thr Val
150
Lys Lys
165
Thr

Pro Asp

Asn Val Val
180
Val Lys

Asp Glu

Glu lle
215
Lys

Tyt
Tyr Leu Lys

Lys Asn Asp Glu

248

760

Methanococcus maripaludis

Asp
Ile
Asp
40

Lys
Lys
Val
Met
Tyr
120
Asn
Phe
Pro
Ser
Lys
200

Ile

Arg

40

Leu Met Glu

Lys Gln Tyr

Tyr
Ile
25

Lys
[Len
Lys
The
Glu
105
Leu
Asn
Ala
Tle
Tht
185
Glu

Tyr

Ala

Tyr Iye lle

Ala Leu Gly
Thr Leu His
380

Asn
10
Lys

Ser Asp

Glu Lys

Glu Glo Ile
Gl
60
Phe

Asp §
Tle ¥
Val Lys

90
Phe

Tyr
Arg
Tle Asp Asn

Ile
140

Lys Lys

Ile Ala
1565
Ile Met Ala
170
Lys

Lys Phe

Leu Ile Lys

The Asn
220
Phe

Tyr
Glu Ser
230
Lys: Tle
250

80

Thr L

Gl
Ile

765
Hig

Asp
Asp
Leu
45

Tle
Asp
Pro
Leu
Ser

125
Asp

1 Ty

Ser
Asp
Arg
205

Gly

Gly

Asn
750
Thr

Phe

Leu

Phe
30
Glu

Ser

Glu

Asn

Tyr

110

Val

Asn
Cvs
Phe
His

190
Lle

Asp

Leu

Gly €

Gln

Lys Asp

~Leu

Cy's:
15
Lys

Phe

Asn
95
Glu

Ile

Ser
175
Glu
Tle

Asn

lle

Lys

Ile

Pra

Leu

s Met

Tyr
80
Val

Tyr

Pro

Tle

Lys
160
Ser

Lys

Glu

Phe

i Leu

240
Met,
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Asn

Ile

Thr

Lle

306

His

Leu

Ser

Ala

Glu
290
Pro

Gln

Glu

Lys
Arg
275
Ala
Lyvs

Asp

Ile

Asn Arg Mel

Ser Tyr

Tyr
385
Preo

Leu

Asp

Leu

370
Gln

Len

Tyr

Cys

Gly
450

Leu Met

465

Glu

Tyr

Leu Ala

Thr

Glu
545

Ser

Glu

Glu

Lys

Glu

Thr

530

Asn

Lys

Lys

Met,

355
Lys
Lys
Tys

Pro

Thr {

435
His

Asp
Ala
Gln
Phe
515
His
Phe
Trp

Thy

Glu Leu Glu

595

Ser
260
Arg
Leu
Met
Ala
Met
340

Ser

Met

Arg:

Gly
Ser
420
Cys
Lys
Leu
Glu

Arg

500

Pro

Leu

Gly

Ala

Arg
580

Tyr
Leu

Phe

Tyt
375
Phe

Ser

Gly

Ile
Tle
405
Ile
Cys
Phe
Ile
Lys
485
Leu
Met
6ly
Phe
Asp

565
Glu

lle

Leu

Asp

b Asp

310
Tyr

Ser

Ser:

Val I

Pro

Asn

Val
295

Asn.

Thr

Arg Se

390
His

Ile

Ser

Cys |

Asn
470
Gly

Tle

Ala A

Arg
Lys
550

Asp

Phe

Gly
Leu
280
Lys
Leu
Gln
Val
Met
360
Ala
Ser
Asp
Ser

Glu
446

Arg

slu Phe

5 Val

g Trp

520
Tyr

1 Tle

Glu

1 Lys

Gly
600

Arg
266
Thr

Lys Val .

Asp
Arg
Val
345
Val

Pro

Tyr

His
425
Glu
Ser
Lys
Asp
Leu
505
Tyr
Ile
Tyr
Lys
Asn

585
Tyr

Val

Ile
330
Asn
Glu

Ast

Glu

Val ¢

410
Asn

Agn
1le
Lys
Glu

490
Ala

Ala
Leu
570
1le

Phe

81

Thr
318
Gly
Gl

Tyr

Gly
Gly
Val
475

Glu

Asn

Arg

Asp
565
Ser

Asn

Lys

lle

- Arg

Val

300

Leu

Glu

sSer

Leu

- Pro

380
Gly

Vet

I Ser

Glu
Ile
460
Lys
Tyr

Ser

Asp

5. Thr

540
Thr

Lys

Asin

Arg

Asp Leu ‘Iyr Pro

Leu
285

Gly

Val

Glr

Leu

Leu

365
Ser

Tyr

Asp

Pro

Asn
445
Lle
Lys
Met.
His
Cys
525
Ile
Asp
Tyr

Thr

Gly
604

270

Glu Asn Val

His

Glu
Phe
Tyr
350
Leu
Gly
Val

Phe

Glu
430

Glu

Pro

Val

Ile

Tyr:

510
Ala

Glu

Gly

Glu

Leu
590

Tle

Glu Asn

Tyr Ser

320
Leu Pro
335
Asp Tle

Lys Asn
Lys Glu
Lys Glu
400
Leu Ser
415
Thr 1le
Glu Tle

Lys Thr

Leu Arg

480

Leu Asp
495
Gly Tyr

Glu Tle
Glu Ala
Phe Tyr

560
Leu Leu
575

Pro Gly

Phe Val
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Thy

Lys
625
Thr

Lys

Ile

1le
705

Ile

Glu

[Len

Gl .

Lys

610

Gly

Gln

n Ala

Val

Leu

Ile

Asn

Pro

223>
<4007

1

Lys Lys

Leu Glu

Lys. Asn

Lvs Lys
660

Asn Asn

675
Glu Asp Tyr |
690

Lys Ser |
Thr Ser

Ala Lys

740

Pro Val
o5

Lys Asp

27
784
PRT
Methanococeus maripaludis

VARIANT
(419).. (419)
X=I, ¥, A

27
Met Glu Ser Leu Tle Asp Leu

Tyr
Val
Val
645
Val

Glu

Gly

725
Asn

Tle

Ser

Ala
Val
6360
Leu
Tle

Asp

Thr

v Asn

710

Asn.

Tyr

Arg

Lys

Leu
615
Arg

Agn

Gln.

Leu
Thr
695

Arg

Lys

Tyr Leu Tyr Leu Ile Asn Ser

20

Tyr Phe Tyr Val Asn Ser Thr

35

Lys Asp Tyr Glu Lyg Lys His

30

99

Tle Glu Asn Tle Glu Thr Val

65

70

Gln Glu Lys Glu Leu Ser Lys

85

Lle Asp Glu

Arg Asp Trp

Ala Leu Leu

Asp
Lei
680
Ala

Val

Ser

y The

Met:
760
Gln

Asp
Tle
Asp
40

Lys

Lys

Val

Thr
665
Tle

Pro

Asn

Asn

745

Glu

Tyr

Tyr
Ile
25

Lys
Leu

Lys

Thr

650
Ile

His

His

The

Ala

Thr

Lys

Glu

Asp

1le

Val
96

82

Asn

Ser

635

Lys

Lys
Thr
Val
Gly
715
Glu
Tyx
leu

Leu

Ser
Glu
Gln
Ser
Val

75
Lys

Grlw
620
Asn

Glu

Glu
Gln
Glu
700
Asp
Arg
Ile
Gly

His
780

Asp
Lys
Ile
Gl
60

Phe

TFyr

Lys 1le

Val Ser

Gly Ser

Leu Lys
670
Ley Thr

Val Ala
Val Tle
Ala Glu
Glu Ash

750

Tle Thr
765

His Phe

Asp Leu

Asp Phe
30

Leu Glu

45

1le Ser

Agp Glu

Pro Asn

Thr Val
Lys Asn

640
Val Glu

Asp Gly

Lys Arg

Lys Lys

Ser Tyr

720
Tle Leu
735
Gln Tle

Lys Asp

Lew Lys

Cys Tle
Lvs Pro
Phe Leu
Lys Met
Asn Tyr
80

Asn Val
95
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[0057]

Lys
Asp
Thr
Pro
1456
Glu
Lys:
Leu
Tle
Asp
225
[ys
ASH
Lle
Thr
Ile
305
His
Leu
Asn
Ser
Tyr

385
Pro

Thr Val Arg Glu lle

Ile Pro
115

Ser Thr

130

Asp Phe

Pro Asn
Asp: Phe
Glu Tyr
1956
Len Lys
210
Phe Pro
Len Gly
Ser Lys
Ala Arg
275
Glu Ala

290
Pro’ Lys

Gln. Asp

Glu Tle

Arg Met

355
Tyr Lys
370
Gln Lys

Eair Lys

100
Phe

Pro
Asn
180
Val
Glu
Tyr
Lys
Ser
260
Avg

Leii

Met

Ala.

Met

Arg

Gly

Ala Ala ¥Xaa Ser

420

Asp Cys Thr Cys

435

Val

Asp

5 Thy

Lys
165
Thr
Lys
Tyr

Let

Asn
245

Tyr

Leu

Phe
Trp
Tyr

325
Phe

. S’ er

6ly
Ile
Ile
405

1le

Cys

Arg
Phe
Val
150
Lys
Val
Asp
Asp
Lys
230
Asp
Ile
Leu
Asp
Asgp
310
Tyr
Ser
Ser
Val
Arg
390
His

Ile

Ser A

Leu
Arg
Glu.
135
Ser
Asp
Val
Glu
Ile
215
Lys
Gl
Pro
Asn
Val
295
Ther
Arg
Gln
Ile
375
Ser

Glu

Met

Met Glu Phe

Tyr
120
Asn
Phe
Pro
Ser:
Lys
200
Ile
Arg
Lys
Gly
Leu

280
Lys

1. Leu A

Gln
Val
Met
360
Ala
Ser

Asp

Ser

1 Glu

449

105
Leu

Asn
Ala
Tle
Thr
185
Glu
Tyr
Ala
Tle
Arg
265

Thy

Lys

Arg
Yal
345
Val
Pro
Tyr
Tle
Hisg

425
Glu

Ile
Lys
Ile
Ile
170
Lys
Leit

The

Glu ¢

liys
250
Val
Lys
Val
Glu
Ile
330
Asn
Glu
Asn
Glu
Val
410

Asn

Asn

83

(L
Asp
Lys
Ala
155
Met

Lys

Ile

His

Tyr

Asp

Thr

315
Gly

Gln

Arg
Gly
395

Ser

Leu

‘GlY o

Arg
Asn
Tle
140
Val
Ala
Phe

Ly

Asn
290

v Phe

Thy
lle
Arg
Val
300
Leu

Glu

Ser

* Léu

Pro
380
Gly

Met

Ser

Leu
Ser
125
Asp
Ser

Asp

Arg
2056

Gly

Gly
lys
Asp
Leu
285
Gly
Val
Gln
Leu
Leu
365
Ser
Tyr
Asp

Pro

Tyr
1.10
Val

Asni 1

Phe
His
190
Ile
Asp
Leu
Gly
Lew
270

Glu

His

Glu T

Phe

Tyr:

350

Gly

Val

Phe

Glu
430

s Gl

Gla

Lle

Asti
Ser
175
Glu
Ile
Asn
Glu
Gly
255
Tyr
Asn

Glu

Leu Ly

=
e
A

Lys
Leu
415
Thy

Glu

Tyr

Pro

Lle

Lys

160
Ser

Lys

Glu

Phe

Leu

240

Met

Pro

Val

Asn

Ser
Pro.

Tle

Glu

400
Ser

Ile

Ile
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Leu Gly
450

Leu Met

465

Glu Lys

Tyr Glu

Leu Ala

Thr Thr

Glu Asn
545
Ser Lys

Gli Lys
Glu Met
Thr Lys

610

Lys Gly
625

Thr Gln

Asn Ala

Lys Val

Ile Glu
690

Il’e .Leu

705

Ile Ile

Glu Asn

Leu Pro

6l Lt Lys Asp S

770

His
Asp
Ala
Gln
Phe
hlh
His
FPhe
Trp

Glu
595
Lys
Leu
Lys

Lys

Asn
675

Asp

Lys

J

Thr Ser

Ala

Pro
785

210> 28

Lys

Leuw

Glu

Arg
800

Pro

Leu

Gly

Ala

- Arg

580

'(—3[ I

Lys

Glu

Asri

Lys

660

Asn

Lys

740

vl

Phe

Ile

Lys
485

Leu

Met
Gly
Phe
Asp
565

Glu

Glu

Tyr

Yal
Val
645
Val

Glu

* Lys

- Gly

Gly
725
Asn

Ile

Cys

Asn A

4740
Gly

Tle

Ala

Arg
Lys
550

Asp

Phe

Ala

Val
630

Leu.

Tle
Asp
The
Asn
7160
Asti

Tyr

Arg

Arg
Gln
535
Val

Lys

Leu

s (rlu

Gln

Leu

Thr
695

Arg y

Asp

Leu

s Ling

e

Lys Ser lle

- Arg

. Phe

Val
Tep
520
Tyr
Ile
Glu
Lys
(v
600

Ile

Arg

Ala

Leu
B0
Ala

s Ser

Thr

Met
760
Gln

Lys
Asp
Leu
505

Tyr

Lle

Lys
Asn
585
Tyr
Asp

Asp

Leu

 Thr

665
Tle

Pro H

| Asn |

Tle §

Asn T

745
Glu

Typ

Lys

Glu
490

Ala !

- Ala

Leu
570
Ile
Phe
Glu
Trp
Leu
650
Ile

His

Ala

Thr

84

Gly
Val

475
Glu

Arvg

1 Lys

Asp
555
Ser
Asn
[vs
Asn
Ser
635
L V&
Lys

Thr

Val

- Gly

1%

c Gl

Tyx

Leu

Leis

lle
460
Lys

Tyr

Ser

Asp

Thr

540

Thy
Lys
Asn
Arg
Glu
620

Asn

Glu

Glu

Gln
Glu
700
Asp
Are

Ile

Gly

His
180

[ Le

Met;

Hig
Cys
525
Tle
Asp
Tyr
Thr
G]y

600
Lyg

Val §

Gly
Leu
Leu
Val
Val
Ala

Glu

Ile

=
oy
ol

His

Pro

Val

Tle

Tyr

510
Ala

Glu

Gly
Glu
Leu
590

Tle

Ile

Ser

LYS
670

The

Ala

Ile

Glu

Asn

750
Thy

Phe

Lys
Leu
Leu
495
Gly
Glu
Glu
Phe
Leu
575
Pro
Phe
Thr
Lys

Val

Ser
Tle
735
Gln

Lys

Leu

Thr

Arg
480
Asp

Tyr

Ile
Ala
Tyy
560
Leu
Gly
Val
Val

Asn
640

Glu

)y Gly

Arg
Lys
Tyr
720
Leu
Tle

Asp

Lys



CN 106536728 A

FF

.l

3

59/70 7T

[0059]

211>

784

<212> PRT

213>

400> 28

Met Glu
1

Tyr Leu
Tyr Phe

Lys Asp
50
1le Glu

Gln Glu
Lys Thr
Asp Tle

Thr Ser
130

Pro Asp

145

Glu Pro

Lys Asp
Leuw Glu
Lle Leu

210
Asp Phe

225

Lys Len
Asn Ser
Ile Ala
Thr Glu

290

I le P‘(‘ 83
308

Ser
Tyx
Tyr
35

Tyr

Asn

Lys

Methanococcus maripaludis

Leu Tle Asp Lew Asp

Leu
20
Val

Glu

Tle

Glu

Val Avg

Pro
115
Thr

Phe

Phe

Tyr

195
Lys

Pro

Gly

Lys

100

Phe
Trp
Lys
Pro
Asn
180

Val

Glu

Tyr

Lys

Ser
260

5
Tle

Asn
Lys
Glu
Leu
85

Glu
Val
Asp
Thr
Lys
165
Thi
Lvs
Tyx
Leu
Asn

245
Tyr

Arg-Areg Leu

295
Ala

Leu

Phe

Lys Met Trp

Asn
Ser
Lys
Thr
70

Ser
Ile
Arg
Phe
Val
150
Lys
Val
Asp
Asp
Lys
230
Asp
| le
Leu

Asp

Asp
310

Ser
Thr
His
55

Val,
Lys
Leu
Arg
Glu
135
Ser
Asp
Val
Glu
Ile
215
Lys
Gly
Pro
Asn
Val

295

Asn

Tle
Asp
40

Lys
Lys
Val
Met
Tyr
120

Asn

Phe

Pro .

Ser
Lys
200
Ile
Arvg
Lys
Gly
Leu
2680

Lys

Leu

Tyr
Tle
29

Lis
Lou

Lys

Thr

Thr
185
Glu

Tyr

Ala

frg
265
Thr

Lys

Asp

Asn
19

Lys
Glu
Asp

Ile

Val
40
Phe

1 Tle

Ser
Glu
Gln
Ser
Val
75

Lys

Glu

Asp

vs Lys

Tle

s 1le

170
Lys

Leu
Thr
Glu
Lys
250
Val
Lys
Val

Glu

85

Ala
155
Met
Lys
Tle

T vr

Set

Tyr
Asp

Thr
3158

Asp Asp Leu Cys

Lys
Tle
Glu
60

Phe
Tyr
Arg
Asi
Tle
140
Val

Ala

Phe

The
Ile
Arg
Val

300

Leu

Asp
Leu
45

Ile
Asp
Pro
Leu
Ser

125
Asp

Tyr

Ser

Asp

- Arg

206

1 Gly

e Gly

Leu
285
Gly

Val

Phie
30
Glu

Ser

Glu

Asn

Tyr
110
Val

Asn

Cys

Phe

His

190
Tle

Asp

Leu

Grly

3 Lew

270

Glu

Hig

15
Lys

Phe
Lys
Asn
Asn
95

Glu

Tle

Lys

Asn

Ser

175

Glu

Ile
Asn
Glu
Gly
255
Tyr
Asn

Glu

Tyr

Ile

Pro

Leu
Met
Tyr
80

Val
Tyr
Pio
Tle
Lys
160
Ser
Lys
Glu
Phe
Leu

240
Met

Pro

Val

Asn

Ser
320
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His Gln

Leu Glu

Asn Arg

Ser Tyr
370

Tyr Gln.

385

Pro Leu

Leu Ala. F
Agp Cys

Lewt Gly His

450
[.en Met
465
Glu Lys

Tyr Glu

Leu Ala

Thr Thr
530

Glu Asn

545

Ser Lys

Glu Lys”

Glu Met 6

Thy Lys.

610

Lys Gly |

625
Thr Gla

Asn Ala

Asp
1le
Met

355

Lyvs

Lys G

Lys

Ala
Met

340
Ser

y Ser

420

< Cys

Lys

- L

la Glu

Gln

Phe

515

His

Phe

Lys

Lys

Avg
500
Pro
Leu

Gly

Ala

- Arg

580

i Leu

s. Lys

Glu

Asn

Lys
660

Tyr
325
Phe
Ser

Gly

Ile

y Ile

405
Ile

Cys

Phe

Tle

Lys
485

Leu

Met
Gly
Phe
Asp
565
Glu
Glu
Tyr
Val
Val

Yal

Tyr i

Ser A

Ser

Val Il

Arg
390
His

Ile

Cys
Asn
470
Gly

Ile

Ala

Arg
Lys
550
Asp
Phe
Phe
Ala
Val
630

Leu

Il

®

Asp
Lys
455
Arg
Glu
Lys
Arg
Gln
535

Yal

Lys

Leu.

Glu

Leu
615

Arg

v Val

- Met:

360
Ala

Glu
410
Lys
Arg
Phe

Val

Tep
520
Tyr

Tle Ty

Glu
Lys
Gly

600
Ile

Arg A

Asn. Ala

Gln

Asp

Val
345
Val

Pro

Ile

¢ His

495
Glu

Ser

liys

Asp

Leu

505

Tyr S

Ile

Lys

Asn
585
Tyr

* Gln Arg 1le

330

Asn

Glu

Asn

e Glu

Val
410
Asn
Ast
Ile
liys
Glu

490
Ala

- Ala

Leu
570
Tle
Phe
Glu

Trp

Leu
650

- Ile

86

Ly
Gln
Tyr
Arg
Gly
395
Ser
Leu
Gly
Gly
Val
475
Gl
Asn

Avg

Lys

Asp

555

Ser

Asn

Asn

Ser
635
Lys

Lys G

lu Gl Phe

ser Leu Tyr

Pro
380

Gly ~

Met
Ser
Glu
Ile
460
Liys
Tyr
Ser

Asp

Thr

540
Thy

Lys

Asn

3 Arg

Glu
620
Asn

Glu

365
Ser

Tyr

Asp

Pro

Asn
445
Ile
lys
Met
His
Cyrs
525
Tle
Asp
Tyr
Thr
Gly

605
Lys

Val 8

Gly

Let

350
Leu Leu Leu

Gly

Leu
335
Asp

Lys

Lys

Val Ly

Phe
Glu
430
Glu
Pro
Val
1le

Tyr

510
Ala

Glu

Gly

Glu

Ley

590

Tle

Lle

Ser

Lys

670

Leu
41h

Thi

Glu

Lys

Leu

Leu

495
Gly

Glu
Glu
Phe
Leu
575
Pro
Phe
Thr
Lys
Val

655
Asp

Pro

Ile

Asn

Glu

Gl

400

Ser

Ile

Ile

Thr

Arg

480

Asp

Tyr

Ile

Ala
Tyx
560
Leu
Gly
Val
Val
Asn
640

Glu

Gly
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LyS
Ile
Ile
705
Ile

Glu

Leu

Val
Glu
690
Leu
Ile

Asn

Pro

Agn
675
Asp
Lys
The

Ala

Pro

Asn
Tyr
Ser
Ser
Lys

4o
Val

GLu Léu Lys Asp

210>

770

211>

2123

213>

<400>

29
775
PRT

29

Glu Asp

Lys

Thr

Leu

Thr
695

Gly Asn Arg

710

Gly Asn Lys

25

Asn

Tyr

Asp

Ile Arg Leu

Ser Lys Lys

775

Leu lle
680
Ala Pro

Val Asn

Ser Ile

Thi Asn
45

Met Glu

760

Gln Tyr

His

His

Thr

Ser

730

Tyr

Ala

The

Thr

Val

Gly
715

Glu

Leu

Leu

Met Tle Leu Asp The Asp Tyr Ile Thr Glu Asn

1
Arg

Thr
Glu
Val.
65

Glu
Arg
Asp
Ala
Leu
145

Ser

Asp

Val
Phe
Asp
50

Lys
Val
Asp
1le
Glu

130
Ty

Phe:
Glu
35

Val

Arg

Tep L

Arg .

Pro |

115
Gly

His

Lys
20
Pro

Asp

Glu

Tyr Ala Asp

Leu

Pro

Tyr
180

o

Lys

Tyr

s Lys

CGlu

s Leu

85

Ala
Glu
Gly
Gly

165
Yal

Glu
Phe
Val
Lys

70

Tyr

Lys
Glu
Glu
150

Ser

Asp

Asn
Tyt
Thr
55

Yal

Phe

e Arg Ala His

Arg

Leu
135

Glu

Glu

Val

Gly Glu
25

Ala Leu

40

Ala Lys

Gln Lys
Asn Hisg
Pro Ala
105
Tyr Leu
126
Thr Met
Phe Gly

Ala Arg

Val Ser
185

16
Phe

Leu
Arg
Lys
Pro
90

Val
Ile
Leu
Thr
Val

170
Thr

87

Lys

Lys

His

Phe

5
Gln

Val

Asp

Ala

Gly

155
Tle

Glu

Gln

Glu
700

Asp

Avg

Ile

Gly

His
780

Gly

Ile

Asp

60
Leu

Asp

Asp

Lys

Phe

140
Pro

Thy Trp L

Lys

Leu
685
Val,

Val Tle

Ala

Glu

Tle
765

His

Lys
Glu
Asp
45

Thr
Gly
Val
Tle
Gly
125

Ala

Ile

Glu

Thr

Ala

Glu 1

Asn G

750
Thr

Phe

Pro

Tyr
30

Ser

Val

Arg
Pro
Tyr
110
Leu
Lle

Leu

Lys

Lys

Lys

Leu

Val
15

Asp
Ala
Val
Pro
Ala
95

Glu

Ile

Met

Lys
175

6 1le

Arg

Lys

- Ty
720
s Leu

Ile

Asp

Lys

Ile

Arg

Ile

Lys

Tle

80

Lle

Tyr

Pro

4 Thr

Ile
160

Ile

Lys
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Arg

Tyr

Tyr

Lys

Leu
305

Gl ]

Ile
Val

ro
Ala
385
Val
Asn
Val
Ile
Arg
465
Tyr
Tyr

Val

Glu

Phe

Asn
210
Leu

e Gln

- Phe

Thr
Val
290
Glu

Leu

Gly

Gla

Asn
370
Gly
Tyr
Val
Ala
Pro
450
Lys

Arg

Gly -

Ser

Glu
530

Leu
195
Gly
Gly
Arg

Asp

Leu

275

Ty

Arg

Gly

Gln

Trp
355

Lys
Gly
Leu

Ser

Pro

435

Ser

Met

Gln

Tyr

Arg:

Asp
Tle
Met
Leu
260
Glu

Ala

Val

Arg:

Ser
340
Phe
Pro
Tyr
Asp

Pro

420

Glu
Leu
Lys
Arg

Ala
500

Ala Trp

515

Val
Asn
Lys
Gly
245
Tyt
Ala
Glu
Ala
Glu
325
l.en
Len
Asp
Val
Phe
405
Asp
Yal
Leu
Ala
Yal
485

Lys

Gly

Lys Phe Gly

Val
Phe
Phe
230
Asp
Pro
Val
Glu
Arg
310

Phe

Trp

Leu

Glu

Lys
390

Arg §

Thr I

Gly
Gly
The
470

Tle

Ala

Arg
Asp

215
Thr

Val
Ty
Ile
295
Tyr
Phe

Asp

Arg

His
Asp
455
Val

Lys

Arg

~Glu

e Lys

538

Glu
200
Phe

Leu

¢ Phe

Tle

Glu
280
Ala

Ser )

Pro

Val §

Lys
360

Glu L

Pro

. AI.&

a0 Asn

Lys

440

Asp

Ile

Tep

Tyr

520
Val

Lys

Ala

Gly

Ala

Arg

Ala

Gln

Glu

Arg
425
Phe

1 Leu

Pro
Leu
Tyr
505

Let

Leu

Asp

Tyr

Arg Asp Gly S

Val
250
Arg
Val
Ala

Glu

Glu
330

Arg S

Tyr

Ala 2

Arg

Ile ¢

410

Glu

Cys

Glu

Leu

Pro

Leu

235
Glu

Thr

Phe

Trp

Asp

215
Ala

Lys !

Lys

Glu

Glu
475

Ala Asn

490
Cys

Lys

Glu Met

Tyr

88

Ala A

Asp

Lys

220

Val

Ile

Gly

Glu

300
Ala

Ser

Arg A
380
Ley

- Tle

Cys

Asp

Arg
460
Lys

Ser

Glu

Val

540

Val
2056
Lys

Lys
Agni
Lys

285

Ser

Tle

Lys

Ile
525

y The {

Loy

Ar g

o CANG

Gly !

Leu
270
Pro
Gly
Val
Ser
Gly
350

Glu

Gly

y Ash

Lle
Glu
430
Pro
Lys
Leu
Tyr
Ala
510

Arg

Asp

Lle T

Ser G

Pro

Arg
255
Pro

Lys €

Glu
Thr
Arg
334
Asn
Leu
Gly
Asn
Thr
415
Tyr
Gly
1le
Leu
Gly
495
Glu

Glu

Gly

Gly
Tyr
320
Leu
Leu

Ala

Tyr

Ile

400
His

Asp

Phe

Lys

Asp
480
Tyr
Ser

Leu

Leu
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His Ala T

545

Lys Glu

Leu Glu

Lys Tyr

Glu Tle
610
Arg Val
625
Arg Tle

Pro. Glu

Tyr Lys

Arg Gly

Val -

Leu G

Val

Lys

Ala,
675

Val

690

Lys Gly
700
Asp Pro

Val Leu

Glu Asp

Leu Lys.

770

210>
211>
Q212>

Ser

Thr

30

775

PRT

Lys
Leu
660
The
Lys
Lys
Ala
740

Arg

Lys

e Pro Gly

050

Lys Tyr

569
Gly Phe

Ile Asp
Arg Asp
Ala Tle

630
Glu val

645
Val Tle

Gly Pro

Tle Arg

Arg Tle
710

His Avg

25

Val Glu

Tyr Gln

Gly Lys

Ala
Ile
Tyr:
Glu
Trp
615
Leu
The
His
His
Pra
695
Gly
Tyr
Arg
Lys

Lys
775

Asp Ala Glu

Asn
Val
Glu
600
Ser
Lys
Glu
Glu
Val
680
(v

Asp

Asp

Ile |

Thr
760

Pro

Arg
585
Gly

Glu

His
Lys
Gln
665
Ala
Thr
Arg
Ala
Leu

745
Lys

Lys
570

Gly P

Leit
650
Tle

Val |

Val

Ala

Glu
730

Lys A

Glfl '

Thr

Dol

Leu

213>  VEHERE B Thermococeus sp, 9N-T

<400>

30

Met Tle Leu Asp Thr Asp Tyr Ile Thr Glu Asn

1

Arg Val Phe Lys

Thr Phe Glu Pro

35

20

Glu Asp Val Lys

o0

5

10

Lys Glu Asn Gly 6lu Phe Lys

40

25

- Tyr Phe Tyr Ala Lett Leu Lvg

Lys Val Thr Ala Lys Arg His

55

89

Vail

Pro

- Phe

¢ Thy

Lys

620
Val

Lys

- Arg

Gly

Ile

Asp

Lys
Gly
Vil
Thy
605

Glu

Gl

Gy

; Lieu

Lys
Glu
Asp

45
Thr

Lys
Leu
Thr
590
Arg

Thr

Glu

“Glu

Leu
670

r Leu

Ile

Asp

¢ Glu

750
Gly

Pro
Tyr
30

Ser

Val

Lys Ale

Leu 6

078
Lys

Gly
6ln
Ala
Val
655
Arg
Ala
Val
Gl

Asn

735

v Arg

Ala

Val
15
Asp

Ala

Val

Ala

Val
640
Pro
Asp
Ala
Leu
Phe
120
Gln

Lys

Trp

Lle

Arg

Ile

Lys
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Val
69

Glu

Leu
145
Ser
Asp

Arg

Tyr

Lys

Val

Asp

y Tle

Kla Glu

130
Tyr

Tyr

Leu

Phe 1

Asn
210
Leu

Ile Gln

His
Tyr
Lys
Let
305
Glu
Ile
Val
Pro
Ala

385
Val

Phe
Thr
Val
290
Glu

Leu

Gly

Arg Ala Glu

Trp
Arg
Pro
115
Gly
His
Ala
Pro
Leu
195
Gly
Gly
Arg
Asp
Leu
275
Tyr
Arg

Gly

Gln

Lys

Tle
100
Phe

Asp

Glu G

Asp- |

Tyr
180

Arg: )

Asp

Ile

Met

Leii

260

Glu A

Ala.

Val

Arg

Ser
340

Glu. Trp Phe

Asn
370
Gly

Tyr

355

Lys

Gly

Leu

Pro:

Tyr

Asp

Leu
85
Arg

Ala

Glu

Asn
Lys
Gly

245
Tyr

Glu
Ala
Glu
325
Leu
Leu
Asp

Yl

Phe 4

405

Lys
0

Tyr
Ala

Lys

Glu

¢ Glu

150

v Ser

Asp

[ Val

Phe
230
Asp

Pro

. Val '

Glu
Arg
310
Phe

Trp

Leu

Val

Phe

His |

Leu
135
Glu

Glu

Val

Arg

s Asp

215
Thr

Arg
Val
Tyr
1le
295
Ty
Phe

Asp

Arg

Arg

375

s Glu

- Ser

Gln Lys Lys |

Asn

Pro

g Tyr

1290
Thy

Phe
Ala
Val
Glu
200
Phe
Leu
Phe
1le
Glu
280
Ala
Ser
Pro
Val
Lys
360
Glu

Prao

Ala

His
Ala
105
Leu
Met
Gly
Arg
Ser
185
Lys
Ala
Gly

Ala

Arg
265

Gla

Met

Met

Ser

346

Ala

Leu

Glu

Ala

Pro

90

Val ¥al

Ile !

Lew /

Thr

Val

170
The

Asp
Tyr
Arg
Val

250
Arg

Val

Ala
Glu
Glu
330
Arg
Tyr
Ala

Arg

Ile
410

90

Glu
Pro
Leu
Asp
2385
Gl
Thr
Phe
Trp

Asp
a5

Ala

Ser §

Lys
Arg
Gly

395

Ser

Lew

Asp

Asp

o Lys

Phe
140
Fro
The
Lys
Asp

Liys
220

Gly 8

Val

Ile

Gly .

Glu
300
Ala

Gln

Arg

Arg
380

Leu

Gly
Val,
Tle
Gly
125
Ala
Tle

Trp

Glu

Lys
Asn
Lys
285
Ser
Lys
Leu
Thr
Asn
365
Arg

Trp

Ile

Arg

Pro

Tyr

110
Leu

Tle
Leu
Lys
Met

190
Leu

s Arg

Glu

Gly

Leu

270
Pro

Gly

Val

Ser

Gly
350

Glu Lk

Gly

Asp

Tle

Pro
Ala

95
Glu

Met
Lys
175
Tle
Ile
Ser
Pro
Arg
205
Bro
Lys
Glu
The
Arg

33b

Asn

lle
80
Ile

Tyr

¢ Pro

Thr

Ile

160

Ile

Lys

Thr

Gl

Lys

240

Ile

Thr

Glu

Gly

Tyr

320

Leu

Leu

Ala

Tyr

Ile

400

His
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[0065]

Asn

Val

Ile

Arg

465

Tyr

Tyr

Val S

Glu
His
545

[ys

Leu

Lys

Glu
Ar g
625

Arg

Pro

Tyr L

Lys

705
Asp

Val

Glu

Val
Ala
Pro
450

Lys

Arg

Gly

Glu
530
Ala

Glu F

Glo

Ty
Ile
610
Val
Ile

Glu

Pro

Leu

Asp

Ser
Pro
435
Ser

Met

Gln

Pro

420

Glu

Leu

Lys

Arg

Ala

500

Tep

Lys Phe

[yr
Ala
595
Val
Leu
Val
Lys

Ala
675

Arg Gly Val

y Ser

Thr

Pro

~1le

v Lew

Glu
580
Val

Asp
Val
Leu
Ala
Val
485
Lys

Gly

Gly

Pro
lys
565
Gly

Tle

Arg Avi

Glu A

Lys

Leu

660

Thr
Lys
Gly
Lys

Ala
T40

Glu
645
Yal
Gly
Ile
Arg
Hisg

125
Yl

Leu Arg Tyr

785

The
Gly
Gly
The
470
Ile
Ala
Arg
Phe
Gly

550
Tyr

Phe

Asp

Asp

 Ile

630
Val

Tle
Pro
Arg
Tle
710
Arg

Glu

Gln

Leu
His
Asp

455
Yal

Lys
53b

Ala

Iyx

Glu

Trp
610

Leu

Thr
His
His
Pro

695
Gly

Arg

Lys

Asn Arg
425

Lys Phe

440

Leu Leu

Asp Pro
Ile Leu

Trp Tyr
505

. Tyr Leu

520
Val Leu

Asp Ala

o Asn Pro

Val Arg

Glu Gly
600
Ser Glu

Lys His

Glu Lys

Glu Gln
665

Val Ala

680

Gly Thr

Asp Arg
Agp Ala
Ile Leu

T4bH

Thr Lys
760

Glu

Cys: Ly

Glu
Leu
Ala
490
Cys
Glu
Tyr
Glu
liys
570
Gly

Lys

1le

Gly A

Leu
550
Ile
Val
Val
Ala
Glu
730

Lys

Gln

91

Ly

Glu
Glu
476
Asn
Lys
Met
Ala
Thr
565
l.eu
Phe
Ile
Ala
Asp
635

Ser

Thr

Tle

Ile
715
Tyr

Alg

Val

Cys

Asp

Arg

460
Lys

Ser

Glu

Val

Asp

510
Val

Fro
Plie
Thr
Lys

620
Val

Lys

Arg

Ala Lys

Ser 1

700

Pro

Tyr

Phe

Lys

Phe:
445

Glo Lys

Met
Phe
Cys
Tle
525
Thy
Lys
Gly
Val
The
605
Glu
Glu
Tyr

Asp

Ile

Gly

Let
765

Glu
430
Pro

Leu
Tyr
Ala
510
Arg
Asp
Lys

Len

Thr

590

Arg

Thr

Glu

Glu

Leu
670

Tyr

Gly

Tle

Lew Asp

Gly
495
Glu
Glu
Gly
Lys
Leu
575
Lys
Gly
Gln

Ala

Ley Al

Tle ¥

Asp

Glu

Tvr

760
Gly

Gl
Asn
735

Arg

Ala

Asp

Phe

480
Tyr

Ser

Leu

Leu

Ala

260

Gl

Lys

Leu

Ala

Val

640
Pro

Leu
Phe
720
Gln

Lys

Trp
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Leu Lys Val Lys Gly Lys Lys
770

L21H0>
<211
212>
218>
<400>
Met Ile Leu Asp Thr Asp Tyr T1le Thr Glu Asn

1

31
775
PRT

175

Ve HBRTE JB MR Thernococcus sp, 9ON-T

31

Arg Val Phe

Thr
Glu
Val
65

Glu
Ar.g_
Asp
Ala
Len
145
Ser
Asp
Arg
Tyr
Glu
225
Ile

His

Tyr

Phe

Asp

50
Lys

Val

Asp

Glu

130
Tyr

Tyr

Leu

Phe:

Asn

Lys
20

e}
Lys

Glu Pro Tyr

35

Arg

Trp

Arg

Ala

Pro

195

Gly A
210
Leu

Gly

Val I

Leu

Lys
Ala
Lys

Ile
100

. Phe

Ly Asp

Glu

Asp

Tyr

180

Arg

Asp

Ile

Gln Arg Met

Phe Asp

Thr Leu

275

Leu
260

Glu A

Lys
Glu
l.en
85

Arg
Ala
Glu
Gly
Gly
165
Yal
Val
Asn
Lys
Gly

245
Tyt

Glu
Phe
Val
Lys
70

Tyr
Ala

Lys

Glu |

Glu
150
Ser:
Asp
Val
Phe
Phe
230

Asp

Pro

1 Val

Asn
Tyt
Thr
ho

Val
Phe
His
Arg
Leu
135
Glu
Glu

Val

Arg

Asp
215
The
Arg

Val

Tyr

Gly
Ala
40

Ala
Gln
Asn
Pro
Tyr
120
Thr
Phe
Ala
Val
Glu
200
Phe
Leu
Phe

Ile

Glu
280

Gl
25

Leu
Lys
Lys
His
Ala
105
Leu
Met
Gly
Arg
sSer
185
Lys
Ala
Gly
Ala
Arg

265
Ala

10
Phe

Lei
Arg
Lys
Pro
96

Val
Ile
Leu
Thr
Val
170
The
Asp
Arg
Val
250

Arg

Val

92

Lys

Lys 1

His

Phe

18

Gln
Val
Asp
Ala
Gly
155
Ile

Glu

Pra /

Leu
Asp
235
Glu

Thyr

Phe G

Asp
Asp
Lys
Phe
140
Pro

Thr

Lys

Lys
220
Gly
Val

1le

L
Glu
Asp

45
Thy

Gly

Val
Ile
Gly:
125
Ala
Tle
Tep

Glu

Asty

Lys
285

Pro

Tyr
30

Ser

Val

Arg

Pro

Tyvr

I'1o

Leu

Ile

Leu

Lys

Met

190

Ley

Arg

Glu

Gly

Leu

270

Pro

Val
15

Asp
Ala
Val
Pro
Ala
95

Glu
Ile
Ala
Met:
Lys
175
Ile
1le
Ser
Pro
Arg
285

Pro

Lys

Ile

Arg

Ile

Lys

Ile

80

Tle

Tyr

Pro

Thr

Ile

160
Tle

Lys

Thr

Glu

Lys

240

Ile

Thr

Glu
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Lys Val lyr

Leu
309
Glu
Ile
Val

Pro

Ala
385

Val

Asn

Val

Ile

Arg

465

Tyr

Tyr

Val

290
Glu

Leu
Gly
Glu
Asn
370
Gly

Tyr

Arg

Gly

Gln

Tep

355
Lys

Gly

Leu

Val Ser

Ala
Pro
450
Lys

Arg

Gly

Glu: Glu

His

545

Lys Glu

Leu

Lys

Glu

Arg

625

Glu

Ty

610

Val Leu Glu A

Pro
435

Ser

Met

Gln

Tyr

~Ala. Glu Glu

Val Ala Arg

Arg
Ser
340
Phe
Pro

Ty i

Asp

Pro:

420

Gl

Leu

Lys

Arg

Ala
500
Trp

s Phe

- Ile

e Leu

Glu

530

Ala Val

395
Tle Val Arg 4

Glu
325

Leu

Leu
Asp
Yal
Phe

405

Asp
Yal
Len
Ala
Val
485
Lys
Gly
Gly
Pro
L¥s
565

Gly

Ile

310
Phe

Tep

Glu
Lys
390
Arg
Tht
Gly
Gly

The
470

Ile |

Ala

Arg G

Phe

Gly
550
Tyr

Phe T

Asp

- ASp

1 Ile

630

Lle
295
Tyr
Phe
Asp

Arg

Arg
375

Glu

Ser

Let

His

Lys
534
Ala
Ile

Iyr

Glu

Trp
615

Leu

Ala Gln Ala Trp

Ser
Pra
Val
Lys
360
Glu
Pro
Ala
Asn
Lys
440
Leu

Asp

s Tlé |

Trp
Tyr
520
Val
Asp
Asn
Val
Glu

600
Ser

Met
Met
Ser
345
Ala
Leu
Glu
Ala
Arg
425
Phe
Leu
Pro
Leu
Tyr
505
Leu
Leu
Ala
Pro
Arg
585

Gly

Glu

s His

Glu Asp
315

GluAla

330

Arg Ser

Tyr Lys

Ala Arg Ar,

Arg Gly
395

Tle Ser .

110

Glu Gly €

Cys Lys
Glu Glu
Leir Glu
475
Ala Asn
490
Cys Lys
Glu Met
Tyr Ala
Glu Thr
Lys Leu
570
Gly Phe
Lys Ile

Ile Ala

Gly Asp

93

Glu
300
Ala

Gln

Ser

Arg |/

Asp
Arg
460

Lys

Ser

Glu

Val
Asp
540
Val
Pro
Phe
Thy
Lys

620
Val

Ser

Lys

Leu

Thr

- Lys

Phe
445
Gln

Lys

Phe

Cys

1le
525
Thi

Lys

Gly

Val

Thr
605
Glu

Glu

Gly
Val
Ser
Gly
350
Glu
Gly
Asp
Ile
Glu
430
Pro
Lys
Leu

510
Arg
Asp
Lys
Leu
Thr
590
Arg

Thr

Glu

Gla Gly

Thr Tyr
320
Arg Leu
335
Asti Leu

Leu Ala
Gly Tyr

Asn Tle
400

Tht His

A1b

Tyr Asp

Gly Phe
Ile Lys
Leu Asp

480

Gly Tyr
495

Glu Ser

Glu Leu

Gly Leu

Lys Ala
560

Leu Glu

575

Lys Lys

Gly Leu

Gln Ala

Ala Val
640
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Arg

Pro

Tyr

Arg

Lys
705

Asp

Val

Glu

Leit

<2102
211>
212>
213>
<400>

[0068]

M_e t
1
Ar g
Thr
Glu
Yal
65
Glu

Arg

Asp

Ala Glu Gly

Leu
145

Ile Val

Glu Lys

660

Lys Ala. Thr

675

Gly Val
690

Gly Ser Gly

Pro Thr Lys

Léu Prou Ala
740
Asp Leu Arg
755
Lys Val Lys
770

32
775
PRT
32
Ile Leu
Val Phe Lys
20
Phe Glu Pro
3b
Asp Val
50
Lys Arg

Lys
Ala
Val Trp Lys
Ile

100
Phe

Asp Arg

Ile Pro
115
Asp
130
Tyr His

Lew V

Lys -

LYS Gy

Arg
His
725
Yal

Tyr

Gly

h
Lys

Tyr
Lys
Glu
Leu
85

Arg
Ala

Glu

Val

1 Ile

Pro

Arg

Ile
710

Arg

Glu

Gln.

Lys

Glu

Phe

Val

Lys

70

Tyr

Ala

Lys

Glu

Glu Gly Glu

150

Thr

His

His

Pro

695

Gly

Ty

Arg

Lys

Asn
Tyr
Thy
55

Val

Phe

His

Arg

Leu
138
Glu

11 Lys

Glu Gln
665

Val Ala

680

Gly Thr

Asp Arg
Asp Ala
Ile Leu

745

Thr Lys
760

Asp Thr Asp Tyr Ile Thy

Gly Glu
25

Ala Leu

40

Ala Lys

Gln Lys
Asn His

Pro Ala
105

Tyr Leu

120

Thr Met

Phe Gly

Leu §

650
Ile

Val .

Val |

Ala

Glu 1

730
Lys

Gln ¥

Glu
10

Phe
Leu
Arg
Lys
Pra
90

Val
Ile

Leu

Thr

94

EHIRTE B Thermococeus sp. 9N-7

Asn

Lys

Lys

His

Phe

5

Gln

Val

Asp

Alg

Gly

168

Tyr

; Asp

s Arvg

e Ser

700

s Pro

Tyr

Phe

1 Gly

Gly
Tle
Asp
Gly
60

L&u
Asp
Asp
Lys
Phe

140

Pro

685
Tyr

Ala

Tle

Gly

Leu
765

Lys

Glu

Asp
45

Thy
Gly
Val
Tle
Gly
125

Ala

Ile

Glu
Leu
B70
Leu
Ile
Asp
Glu
Tyr

750
Gly

Pra
Tyr
Ser
Val
Arg
Pro
Tyr
110

Leu

Tle

Leu ]

Val
655
Arg
Ala
Val
Glu
Asn
735

Arg

Ala

Pro
Ala
95

Gl

Ile

Ala

Pro

Asp

Ala
Leu
Phe
720
Gln

Lys

Trp

Ile

) Arg

- Tle

Lys
Tle
80

Ile
Tyr

Pro

Thr

t 1le

166
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Ser Tyr Ala Asp Gly

Asp

Arg

Tye

Glu

225

Ile

Hig

Tyr

Lys

[.en

308

Glu

Lle

Val

Pro

Ala

385
Val ’

Asn

Val

Ile

Arg
465

Tyr

Tyr

Leu Pro

Phe Leu
195
Asn Gly
210
Leu Gly

Gln Arg
Phe Asp
Thr Leu
275
Val Tyr
290

Glu Arg

Leu Gly

Gly Gln

Gl Tep
355

Asn Lys

370

Gly Gly

Tyr Leu

Val Ser

Ala Pro
435

Pro Ser

450
Lys Met

Arg Gln

Tyr
180
Arg
Asp
TIle
Met
Leu
260
Glu
Ala

Val

Arg
Ser
340
Phe
Pro
Tyr
Asp
Pro
420
Glu
Leu
Lys

Arg

000

165
Val

Val
Asti
Lys
Gly
245
Tye
Ala
Glu
Ala
Glu
325

Leu

Lei

Val
Phe
405
Asp
Val
Leu
Ala
Val

485
Lys

Asp
Val
Phe
Phe
230
Asp

Pro

Val ~

Glu
Arg
310
Phe

Trp

Leit,

Glu
Lys
390
Arg
Thy
Gly
Gly
Thr

470
Ile

¢ Glu

Val
Arg
Asp

215
Thr

Leu.

His
Asp
455
Yal

Lys

Ala Arg

Ala

Val

Glu

200

Phe

Leu

Phe

Ile

 Glu

280

s Ala

Ser

Pro

Val

g Lys

360
Glu

0. Pro

Ala
Asn
Lys
440
Leu
Asp

Ile

Trp

Arg
Ser
185
Lys
Ala
Gly
Ala
Arg
265
Ala
Gln
Met
Met
Ser
345
Ala
Leu
Glu
Ala
Arg
425
Phe
Leu
Pro

Leti

Tyr
505

Val
179
Thr
Asp
Tyr
Arg
Val
250
Arg
Val
Ala
Gl
Glu
330

Arg

Tyr

Aa A

Arg
Ile

410
Glu

Cys
Glu
L
Ala

490
Cys

95

Pro

lle

Glu

Leu
Asp

235
Gl

Trp
Asp
315
Ala
Ser
Lys
Arg
Gly .
395

Ser

Gly

Gl

Glu
475

Asn

Lys €

Thy

Lys

Asp

Lys
220
Gly
Val

Tle

¢ Gly

Glu
300
Ala
Gln

Ser

Arg

Arg

380
Leu

Tle

Cys

5 Asp

Arg
460
Lys

Ser

Trp
Glu
Val
205
Lys
oer
Lys
Asn
Lys

285
Ser

Phe
445
Gln
Met

Phe

Cys

Lys

Met

190

Leu
Arg
Glu
Gly
Leu
270
Pro

Gly

s Val
- Ser
Gy
390
1 Gl

Gly

o Asp

Glu
430
Pro

Leu

Tvr

Ala
510

Lys
175
1le

Pro
Arg
250
Pro
Lys

Glu

Thr

Leu
Gly
Asn
Thr
415

Tyr

Gly

s Tle

Leu

Gly
495
Glu

lle

Lys

Thr

or Glu

Lys
240
Ile
The
Glu
Gly

Tyr

320

Leu

' Leu

Ala

Tyr

Tle

400
His

Asp

Phe

Lys

Asp
480

Tyr

Ser
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[0070]

Val

Gl

His
545
Lys

Leu

Lys

Glu

Ala Ala
515

Glu Lys

530
Ala Thr

Glu Phe

Glu Tyr

Tyr Ala
595

Tle Val

610
Val Leu

5 Tle Val

y Glu Lys Leu

yr Lys Ala

Arg
Lys
705
Asp

Val

Glu

Leu

675
Gly Val

690

Gly Ser

Pro- Thr

Leu. Pro

Asp Leu

795

Lys Val

770

Phe

1le

Leuw

Glu
580
Val

Arg

Glu

Lys

660

Tht

Lys
Gly
Lys
Ala
740

Arg

Lys

Gly
Gly
Pro
Lys
565
Gly
1le
Arg
Ala
Glu
0645
Val
Gly
Tle
Arg
His
725
Val
Tyt

Gly

Arg
Phe
Gly
550
Ty

Phe

Asp

Tle
630
Val
Tle
Pro
Arg
Ile
710
Arg
Glu

Gln

Lys

Glu

Lys
535
Ala
Ile
Tyr
Glu
Trp

615
Leu

The &

Hig G

His
Pro
695
Gly
Tyr
Arg

Lys

Lys
715

Tyr
h20
Val
Asp
Asn
Val
Glu

600
Ser

Val
680
Gly
Asp
Asp

Tle

Thr
7640

Arg

Leu Glu Met

Leu
Ala
Pro
Arg
585
Gly
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