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L. —Fp3e m BB B A =B IR (ANTP) ¥ B2 5 H AL HE A 26 5] 2 45 (1) DNA SR A B
2 ) 5 DR R R I T 0, BTk 7 A

AEE T F 2 ANTPYA 2 358 10 v 38 48 i Hh 7 i IR ANTPAR B

2 RRAEAUREE K ik 1 77325, Horh 3G 0 Ffr 38 48 i o £ e ik NTP AR 8 6, 455 4100 o] ik 4
it e 4 ot AR = R = TR K A

3 ARIEBURIZL R 2 Frads (1) 77 %, o B 3 Tt S8R = 1 1R — Bl 1R /K e il E0. 55 5 SAM 1y
$ AHDZE K32k 11 25 19 i 1 (SAMHD1) &

4 ARYERRE SR 3Pk () 7 9%, e A 47 SAMHD 140455 s B 3k SAMHD 1 5 Vpx 25 1A 5 fish = 76
FriR 4n i R IE AT iR Vpx B H

5. MR R AR B SR 3 F ik ) 75 v2% , e 40 SAMHD 1 60, 4% 45 i iR SAMHD 1 55 BGLF4 85 1 22 fiph
TE Fiv i 241 o 3Rk BT il BGLF4 8 1

6 . AR L SR 3 T 3 1 7 3, G b 10041 SAMHD 140,365 41 45 A i ik SAMHD 1 I mRNA 55 11 e
IRmRNAZAZ I ZINRNA R s 1 RNABZ At B 7E Bk 40 g A 3858 B il 1/ NRNAER s 1RNA

7 AR SR 3 AT iR 1 7 3%, e b 08 SAMED 140,455 5 B3R SAMHD 1 55 /N3 -7~ SAMHD 1 411
il 1) f

8 . R AEAU R B K 1 ik 14 7732 , e v 186 o ofr 3k 48 i v ) e ik ANTP AR 8 6,435 ) i ik 41 i
Jite A% Y B IR, AR B A T BB IR A 1 R AT 328 b B0 58 M S A% EF (AN I SR 17 B
fi% (ANMP) BSA% 1 — B R (NTP) .

9. MR AR B R S BTk 1 5 ¥2% , e [ B 200 i it P A% T A T TR0, 4 v /60, 45 BTk 4
F ) 52 2 it P AT IR A% BT R B IR -

10 AR AR ZE RO PR 1 5 7%, Forp B i i FH A 101 R Bsod 3k v 5

11 AR AR SR 1 (1) 75325, o 38 0 i 38 441 g 1 i 3R ANT PR P56 45 1) i s 241
I EANTPA Bl -

12 AR BERCRIEL R LTI (1) 7732, Forb BT IR ANTPA A5 i L 45 Vg

13 ARPERRNEE R 12 Bl (1) 77 2%, e A B 3o S 0 958 A 7 IR0 O S0 T e e S A%
BBl I Tl i A I IR T

14 ARFEAURIZL SR LT (8 7575 , Forp BT IR DNA SR 45 i 60,455 100 7 S i«

15 AR AR LR AT IR 16 75 v, Horb Frid 4 i it — 20 L HE Cas 9 n] g A2 A% IR I - 1) T 4%
PR A

16 AR BRI R 1 AT IR J5 15, Horb B (R ANTP A B2/ 45 43 24 40 i A7 7E A NTPIK
o

17 AR E R 1ATIA R 515, Horb B (R ANTP A P2 /N T30 ) 41 J) I =A% 40 it mp A7
7E (K ANTPIR JiE

18 AR ZL SR L BTl i1 5 7%, Forp BT IR AR ANTPYA B ALK T 1A BE /R B ANTPIAR B o

19 ARFEAURE SR 1T (1 7532 oo B 8 338 0 B 38 AN TP 560 46 AH X T 25 25 ANTP I 2
SR TR ANTPIR N /D5 % (B D10% ED15%  E20%  E/025%  E/030% &
40% E/B50% 2 060% 2 T70% B 080%  E090% B 100% L E L .

20 AR HERFNE R 1 Z 19T — AT IR K 7775, b Bk ANTPR FE AL 38 Bt SRR = R IR
(dATP) & B2\ Jid S80I 7 = 1R (dCTP) W B Wit A S5 1 =B IR (dGTP) & &2 Bl M S I = B I
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(dTTP) W B HATATH 5

21. —MHEY), HAFECas ) 11 B A1 % 5l , Forh BT ik Cas V) 11 g A0 ik 10 % S g 11
F b5 AL AR B 22 KRR, I HLH R ik Cas U 1 g A0 BT IR 38 5% S B TR Jil Cas - 3
MR SRR

22 RIEARNEL R 21 Tk (&4, oA Bk Cas - 100 % il 57 — AR AT 5 Frid Cas V)
1R (1) 28— SR AR 5 MR 5 I R 3 A SR Rl A T 5 — S IR AR S R 38, e ik
5 R TIRARGIE S PR 5 T T RARSE MRS & LUE I IR Cas - 1 SR S IR AR

23 ARERHN R 22 R ) H AW, Hoh ik 2 — S R AR S Ml v e /R hr i, I H
I id 55 — S IRAR G MO S A PR B

24 RPN EE R 21 B 23 AT — TR IR B 2405 4, F Hp B i il e S i AL 5 5 SEQ 1D
NO:3-SEQ ID NO:228¢{SEQ ID NO:40-SEQ ID NO:80H1 f{4F— I B A % /80% ¢ 4 [F —
() 7 5 B H B

25 MR PR E R 21 B 24T — AT IR 20 &9, Hodb Bt iR 0 3 e g Aok 5 JEKOR
Uit E 300 A R e AR 1 5 TR Cas ) 1 T P — 308 0 R 25 1 455 g

26 AR BRI EE R 21 24 AT — AT IR I 2H &4 , o A Bt 3 08 s S g B0 98 5K 1 A i 1 T
HNE T 5 PR Cas V) D B — 5570 Bl & 1K 81

27 RYE AR EE R 21 B 249 AT — AT IR I 20 &), Fo o B IR 30 3 3t Jlg B, 8 oK | 00 %
i TEgag-pol 24& A 115 BTk Cas ) 11 B — &5 3 il & 1 45 9 33K

28. — MG, HAFECas U By 30 3% Sl A m) AL IR , Horh 28— Z KB FE T ik Cas
VICI g, I HLAS — 22 IR ALFE P 100975 s iy, 1 B [v) A% R -5 P Caus D7) 11 R Py ik 10
LR

29 AR EL R 21 228 T — T FTIR I 2H 54 , Forb BT i i 5 S 0 Fme p K

30 AR PEEUR)EE R 21 2 29 AT — T AT IR (1) 40 &4 , Fo o B 300 S i B A X

31 AREEUR R 30 AR 20654, Ho A iR IR X N2a3F 5 3a k.

32 MRPEEUREE R 28 Z 31 AL — T AT IR (W AH &4 , Ho b Firid [a) S AR BL RS2 e

33.—FheH & W, HALFE W e sl , P iR 100 3% s il B 5 Cas ) D BRI & 1 5 SEQ 1D
NO:3-SEQ ID NO:228(SEQ ID NO:40-SEQ ID NO:807 [T — I B A & /80 % [+ 41 [5] — Pk
() 7 51 B H B

34— M GV, HALFE Y S, IR 3 A S B Ok B R A R i EE A R T AR Y
L5 Cas ¥ 11 il fih 5 11 5 HA 358

35. MG, HAFE WL bl , ik 0 3 s e R B AR TN & 11 HCas )
1 Pk 5 17 51

36. M -E W, HAAFE WL S, Bk 300 S R HE R B 1 SR W B gag -pol 2 H
(1) 5 Cas V) 1N B A1 25 F43

3. —MHEY), HAFECas ) I B AT % Sl , Hrh BT i Cas U] 11 1R i ikt 305 % 5 ilg
FEERME 22 IREE , F H I BT IR Cas U1 1 1A B iR 100 2 Sl R g AR AL B e — 2R Ak

38 MR HEAANEL R 21 B 3THAE— TUAT IR I A HAHE 1 SR, Frid ) SR 5 P
A CasY)N MK K &Y, HATER GV BT , BTk Cas V) B A8 85 75 #EA% BR 1K #0467 A3
b G| N HBEMT R
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39 AR 4 AR FL R 21 2 38 Hp AT — IRk (I 20 & 4, o vb B i B A% TR AL FE CFTRA% R
USH2A#% % - ABCAAKZ R - ATPTBAZ B BXHT TAZ R -

40 ARHERUFIEL R 21 Z 39 AT — TATR 2054, A5 5 A id Cas U 1 B sl id i 5%
KRG R BN AR .

AT ARYEACRE R 21 2409 AE — TURT IR I 2 &4, F o BT O 19 7 3% il o 80 0 110 108 2 3%
A o

A2 MRYERANZLR 21 B 41— TUT IR R A4 Fo A AL T R SR 5 S g, BT i il 4%
SRR AT R .

A3 AREAUCREE R 21 B 429 AT — AT IR R &9, Fo A AL FmlvRT, BT il 10 % S g (1)
HBEAT 38

44 FRAEAUCRE R 21 B 43 AT — AT IR I A 4, FoAR AR LG Tm 1 vRT, BT IR 30 5 S g A
B3 H A gt K R K

45 ARAEAUCREE R 21 B 44 AT — T AT IR BV A9, F A AL T mlvRT, BT if 10 % 5 g 17
G 9% JE I PRI

46 ARAEAUCFEE R 21 A5 AT — T AT IR FIH &9, F A AL TmlvRT, BT i 0 % St g 2|
S 0 P 322545 3 et

AT ARYERCF) B R 21 A6 -F AT — AT IR (1 A4, Ho b ik 30 5 e AE S A48 6 A
HA§1 20N B 2 A4S 40N BE 2N VABAN B 24N V50N ECE 2N 60N EIE 2N 81T
Z A 100N FE 24> 500 B FE 2 AN B 1000 B 2 M H IR R &

48 — P FALR , HALFE

[ K% -, BT (8] 3% T 5 AL R (1) 36 — X ) EL A

SCHE, FTIR S SR B N S Cas T D BLE A

T SRR, T I8 30 9 SR B A AR S 0 2 4 N B T IR BEAZ IR HH (1) P 515 LA K

S WEs AL TR 5 —BE B4 B0 5 IR BEAZ IR 1 5 — X J k) ELA

49 ARYE BN ZLRASHT IR 1) 7] S LR , Hodt— D HE S 859, Fridk 28 — 85 51 B s
FIT I 100 A S B ASEAR 1T X 1) 7 971

50 . AR 4 BRI L SR A8 B L SR A BT IR 1) ) T AX R , L A B i SR B 1) BTk 2 — X Aoz
T TR BERL R I 25— 55 b, B SEAZ BRI BT 28 — X A2 T AR B AX BR 1 2 — Bk I

51 . AR 4 BRI SR A8 Z 50 H AT — T AT IR 1) ) T AZ IR , L B it B B8 1) BTk 28 — X 119
AAREL— 7y 5 AT FEAZ R (1) BT I B — X 1) A B — 5 43 ) 1) b

52 R BRI B R A8 Z 51 AT — AT IR 1 ) T AL , ok — 0 B HEAL T Bk ) S AL IR
ORISR

53 AR BRI RS2 iR B 1a] FAX IR , F A B ik v] P18 71 A% g v] D115 41 o

54 AR BRI RS2 iR B 1a] AL IR , F 7 B ik v] P18 5 71 4 tRNA ] Y15 41 o

55 MR 4 BRI B SR A8 Z 54 H AT — T AT IR 1) 1) T AL , I A B il 58— 5| W 45 & 1 s
B B R 55 T I SO A R 1 TR 28 X 458, F HL L Hp BT I 00 A S Wi AR A I B8 A 78 24 FH T N
FIT it SEAZ R T BT R 55 X3 Sty 047300 4 St RO AR

56 . R 4 BRI SR 48 2 55 AT — T AT IR 1) ) T AX IR , A i 58— 5 W) 0 1 B A 8
Y F T M55 P 398 2 SRS AR e ) E M ARSI A T 3 S R 51 400

4
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=il

57 AR AR R A8 56 AT — W IR I ] AL IR , Hoh 25— & Bk 784 T AT id
5 T HE S E R R AR

58 R4 B EE R A8ZE 5 THAL — T ik () 7] A% IR , Hit— D HEFE S5Velcrod &AL 5
ZAZ W VelcerolX o

59 AR ALK LR B8Pk (1) [n) F AL IR , Horh ik VeleroZh & 47 i 5Tk VelerolX 100 %
S el HoAb s Horp priRVelcroZhi & 407 5 FTidVelcrolX £/050% & /055% . & /060% . & /D>
65% FE/b70% ET75%  FE/080% FE85% E90% (FE 91 %  E92%  FE 93 %
2/094%  F/095%  FE /096 % BT % F/98%  F /099 % J [n] Ho b s A/ I B iA
VelcroZi &0 i 5Tk VelcroX A K F55% A KTF60% A Ak T65% AKTF70% K
F75% A KT80% A KT8% AKT90% AKTI1% AKT92%  AKT93% Ak
F94% A KTF9I5% A KTF96% A KTIT% AKTF9I8% A KT I9% [ 7 H 4o

60 . AR 4 BRI 223K 58 BLEI BT IR ) ] F AL IR , o o i it 30 2 Sk B BB AR X B0 45 Fir ik Ve lero

61 . AR 4 AR EL K588 FT IR I (] F AL , He b FrikVelero4h & A mi N ik &5 — 4 51
MIEB NSRS .

62 . MR 4 BRI LR A8 Z 61 AT — T il (1) 7] SAZ R , o BT iR Vel cro X 4 BT i 1 % 5%
BRI K3 .

63 . MR 4 BRI EE SR 48 Z 62 AT — T Fr il (1) 7] S A% R, FHo AT id Ve lcro X A AT IA ST 4211
5,

64 . AR 4 A B =K 48 22 6 3 HF AT — T BT i 1) m) ‘A% IR 5 L Hp BT B A R B0 45 CR TRAX IR

USH2ARZ R ABCAAAZ IR A ATPTBA%Z FR B HT TAX I

65 . HR AR ZE SR 48 F 64 HH AT — I TR 1) ) A% IR , H o B ik 18] B 7 €446 5 SEQ 1D
NO:96- 119 4T — T %2 /85 % AH R A% R 7 51

66. —FPH &), HAKEE —m FAABR A ) SR, ik 238 — ) S A% B AL FE AR 4 AL
P HE SR 28 4 3284 37 265 HH AT — I ik (][] S

67 AR AR EL K66 Pl (1) 2547, He i Bl 28 — 1) 3 A% PR A0 F5 AR AR AR 225Kk 28 . 328
37E48 65 AE — T ik 1 [n] FAZIR

68 . AR R6T P IR I 2H G4, Horb BT i 28— [) A% R 1Y) 300 3% S BB 15 T ok 28
— ] AR (1) 1 S B AR 1 22 /D — 5 2 T b (B & DR TR

69 . HR HE AR EL =Rk 66 22 68 AT — I AT IR (1 4 A4 » Fo A BT 25 — ] A% R 5 55 —Cas V)
OEgLE &, I HATIR S — 1 SR 558 —CasY) I BE4E & .

70 AR BRI EE R 66 68T — AT IR &4, Hort BT iR 28 — ) AL R 1) 26 — R B%
T 55 —CasVUIDBELE & IR 28 1 SRR 28 —[AIRG 75 28 —Cas I O EE &5 &, BTl 26
— [ PR — LR S5 FTIR S —Cas VIO BEZE &, FF BT 28 — ) FAX IR I 38 — S0 48
ik 45 —Cas ] L BELS &

71 AR 25k 66 2268870 HH AL — T AT IR ) 454, oo BTk 28 — 1) AR (45 56
— 83k, B PTR ) SRR AT S Bk, AR TR S —Hk ST IR S Bk AL

72— Pt vy B DR 20 G AR 1 71k BITIR 5 VL FE ) 4 3B 36 O £ 1p , BTk i e 3R 1A
MRAEA R R 21 22478566 227 1 HP AT — T I8 1) 21 A 0 s H8 ASUR 22 3R 38 22 45 HR AT — T filr

5
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A ) FALER -
73— FhEk 2 MR , H Gn AR 4 AR R 21 2478566 2 71 H AT — AT id 1 24H & P ok,
BLFEAR P AR FE R A8 ZE 65 H AT — LA IR 1) ] FA% IR -

T4, — MR EREAE , AR SRR ZL R 73R AL TR

75— FPgRAY , HALE MR AR B R 21 B ATEL66 2 71 H AT — T BT iR A 40 & 4 AR JE AR
FRABE 65 AT — WA I 1 1] F AL R AR Hi AR ZE 3R 73 B i 1) A% R B AR 4l BRI ZL SR T4 ik
[R5 B A

76 AR 4 BRI SR 72 BT IR 1 7 1k B H AU B3R 75 BTk 1 41 B , I A B i A0 e D SR A%
L

77 R BRI SR 72 BT IR 1 7 1 B H AU B3R 75 Bk 11 41 B , 3 A Bir i 41 B v A%
211

78— FhiE i 2 R H G B R I 7325, Firid A S AR R R Rk Vpx BE o

79 R Y BRI E R T8 AR (1) 7 ik, Hodb BT A 41 i R MR PR AR B R 21 4T 66 E 71 H
1E— AT 1K 21 A P s AR 4 BUR 3R 48 2265 HH AT — TR 1 [7] FAZ IR

80 . —Ffrig ik 3 in 4 g v () ANT PR SR Fi vy 22k DR 2H i 58 58038 () 7 %, 490 — i vy
D] 20 2 8 R0 1) T 4% BT IR 7 v B 4 0 o) 40 B HH (4 SAMHD L

81 . R 4 BUAI TR 80 AITid (1) 77 v2% , Fovb BT ik 41 g %6 75 Cas O AT S FEAZ BRI 190 6% Sk T AT 1)
SRALE

82 . MR HE BRI EL R 80K 8 1 BT ik (1) 77 ¥ , He v # il SAMHD 1 6,45 7 By i 4 ff o SR 15 Vpx iR
Ho

83 AR AR ZE K 80 B8 L A ik 1) 77 7 , e v I il SAMHD 160, 45 7 Jir 38 4 Jfd v 3 328 4 ot
SAMHD T F) fkZINRNABI A 45 FH 71N 431~ SAMHD 1 7 il 751) A B s 200 i

84. —MHEY), HAFECasI Rl G % BRI , IR Cas 9 mT J A 1% I Tk E0, 45 S 0L B 4 gk
IR — B A SRS EE AR

85 AR LR 84 Fr ik () 2H A , Hovh Flr ik Cas 9 1] 4 A2 4% B2 B 0. 35 A7 T~ Flr ik Cas 9 1]
Y AR AL BRI 1) C AR g — = v 1Y) o S AR B N RAR , B L Hp BITIAR i 578 B i i A\ SR AR AL
T iR CasOm] u A2 A% BRI I 2 SE IR 7 B 5742 Ja AT AR 0 77 .

86 . AR F AL FI ZE R 85 F iR 2 A, Horp BT I f AR A48 2 B R s AL L 22 B IR R
AR E IR S T AR BTN R 5 AL 5 B AR TR A N S AR L 2 R T\ AR | 22 R
F N AR | 75 SR e N S AR BTN R el N AL

87 ARFEALFNZL R 8S Fr iR 2 A4, Ho i BT I f AR A48 2 Bt U R s AL, B A B
T e N FEAR L > ok B A N AR

88 . MR 4l B FE SR 84 & 8T HAL — T Fr il (A4 , Fo v Bk Cas 9 1] S AR A% R g N Cas9
YII i

89 . MR 4l B EE 3R 84 22 88 H AT — T it ik (1) 2H - 4 , . A P ik Cas 9 W] 4 42 A% G TG A0 TR ik
BEERH Cas9.

90 . AR 4 AUFI K 89 BT ik 1) 2H & W, Ho o B il s AR A7 T By I8 i Jik 5 BR T Cas 91
D1079.D1125.D1130.G1133.A1140.11168.S1173.D1180.G1186.L12038kR12124b , 5% ¥ Hr
BT i 48 N R AR T K PR % AT IR R e B BR # Cas9ID1079.D1125.D1130.G1133.A1140+

6
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11168.S1173.D1180.G1186.L12038kR1212/ F .

91 MR FEAUF) B R84 Z 90 AE — AT IR 20 &4, Horb BT iR Cas 9] gm i A% BRI 15 SEQ
ID NO:85-SEQ ID NO:878{SEQ ID NO:90-SEQ ID NO:92t [T — T 41

92 . MR AR EE R84 B I H AL — T I 454, Hoh BT iR Cas 9] AR % IR IiE R 18 A
PRS2 AN B

93 AR AR EE R 92 B ik 1 25 W, Forb BT il P A B 2 A B 1 5 — Br B s g
Cas9 ] G P 1% IR T FRY N R i 348 43 A 38 — PN & i, 7 HL b BT R A BCRE 24 B 9 56 — B
045 ik Cas 9 ] AR AZ IR g 11°) C AR i 3515 29 A28 — A 7 Ik

94 AR BRI R I3 P aR B 2H &4, o i il 22 I 2 8 s AR AL T ik Cas 9 ] G A2 1%
P T %) I 3R CoR 3 38 7 FRIN AR B A

95 AR K934 IR T H &4, Kb iR 28 — N & IK S BT iR Cas 9 AT Jm B A% IR
Pl %) T IRN R B 38 40 FR) C R B i, HL G v B 28 — N &5 K5 BT ik Cas 9 W] G R AL IR i 11 Pl
IR CAR i 5 43 N I 5

96 . MR AU HI EL R 93 R 95 AE — I IR 2 &4, Hoh T id 55— Be 4% SEQ IDNO: 901
30, HHE AP RriA % — B HESEQ 1D NO: 91/ /741,

97 MRIEARNEE R 93 R 96 AL — ITFT iR [ 21 &40, Hovb B PR AN B8R 24> Beb 1 B ik
BRI S, BT IR 0 S 5 TR Cas9 ] Gu AR A R B 1) BT IR CA bty 358 7 ik 5

98 AR AL N ZER 9T BT iR 1) 4H -5 W, He b B ok 305 2 S il L FE N R o, PIT IR NOR By 5 P iR
Cas9AJ J PR A% IR it 1 i ik C A By 3505 43+ 1) COR B i 5

99 . MR AR ZE R 9T BRI IR B 2H 54 , Ho v BT I a0 2 S i 0 6 L vRT B AR

100. — P A0 KSR 2H G 5 00 3R 0 T7 3 5 BT IR 7 VA0 46 FH 53 JR I 3 I 95 9 5 100 e SR g
(m1vRT) AT LRI 2H G, BT iR m L vR TR S 1 A ey FEAEAIRANTPIR B2 1 I (A 3 (9 m, 3
1B 117 B B AR L X6 ANTP A Km) o

101, — AP AL 52 BRI ANTP 25 A1 T 22 PR 2H 4B A 8 1 7 0%, Bk D7 VA3 2% B IR B
11973 975 B 100 5 6 (1 vRT) B AR EAT JE K 2 G, Fridim L vRTELFE 57 - T AR 308 5 S g 11
A7 22180223 b ) F3RAS

102 ARFEAFINZE R 1008101 Fradk (¥ 77 3% , FHorb Brifm 1 vRTE AR AR A 45 A7 T 7 E 22140
1) R SRR

103 AR BRI EL R 102 Bk (¥ 77 9% , Horb il A6r 167 B 22 140 1) s RAZ R FEQ221R.

104 ARFEACRIZER 1008 101 Bk (1) 77 7%, Hodt prifm L vRTEE H AR R B 38 A7 T4 B 22340
1) R RAR

105 AR EBCHNEL R 104 Pk () 77 9%, Forb e il 67 147 B 22340 1) s RAZRLFEV223A.

106 . AR HEACHNEL R 104 Pk () 77 9%, Forb plr il 467 107 B 22340 1) 1 RAZ AL FEV223M

107 ARFERRNZER 21 BATE66 2T 1AL — TR IR 4L 54, Horb i 10 3% s g B0 4 7
T EP51.567.Q84.1.139.Q221.V223.T197.D653.T664.1.671.1.435 . H204 D524 4k 1] 15 58

108 AR AZE K21 22478866 2 71HAF— BT IR K 2H-A 40 , Horb v il i 4 sk i B 45
4 P51L.S67R.Q84A.L139P.Q221R.V223A.V223M.T197A.D653N. T664N.L671P.L435G.H204R
BD524A1 FRAR
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109 . ARFERHNZER 21 B ATE66 2T 1HAE— TUFT IR 4L 54 , Horb i 10 4% s g B0 45 7
T R B Q84.1139.Q221.V223 . T664ELLET 1 Ab [ A 58745,

110 ARFERRIZER 21 B ATE66 BT 1HAE— TR IR 4 &4, Horb Bk 100 3% s g B0 4 £
£ S67R.Q84A.L139P.Q221R.V223A.V223M. T664N.L671PELD524A ] 54T,

LT AREBCR R 21 BATHAE— TR IR A4, Hob Brik Cas Ul Mg AT IARTHH £
MR I

112. AAV, H AR AR ZR 1L BT IR I 2 A% IR

113 AR AR R 112 Fr ik B AAV , H Bk Cas V1) 11 i AN AT IR RT ) 22 /b — 343 4 5k
[KIAAVIR 75

114 BRAH IR EE (AAV) , HALHG : 25— AAVAIZE AAV, BTk 25— AAVELFE ZR A8 Cas V) I /il
(R 32— (R 55— A% R, TR 55 — AAVALFE il 10 5 S g 1) 58 — 2%

115 AREA R EE R 1128 114 AR —TAT IR [ AAV, H R iR AAVELFHAAVT L AAV2 \AAV3
AAV4 AAV5 . AAV6 . AAVT JAAVS . AAVO . AAV10.AAV11.AAV12.AAV-DJ AAV-DJ/8.AAV-Rh10,AAV-
Rh74.AAV-retro AAV-PHP.B.AAV8-PHP.eBEXAAV-PHP. SERH4H 4 .

116 ARFEACRNZE R 1148E 115 Bl (I AAV , Forb BT iR Cas 177 171 g A1 Ffr it 306 2 Si A 1M T i

R

17 AR AR E R 1142 116 AF — TR (I AAV, b Bk 5 — 2 % B IR B id 28 —
Z T IR — 0 GwtD ] FALIR , BT IR ) FAZ IR 55 ik Cas ) 11 g AT i 300 4% s g &5 & LA
WE AW, HE A TR E A YR BTk Cas Y D BEAE FEAZ R H 1 SEAL 55 A 51O\ BRAE I 24

118 ARIEARNZER 114 11 TH AR — TR IR T AAV , oA BT iR Cas U) 1 1l G455 R ik ek 1k
P CasOV] 1 i 55 Cas 9] 1 i , - HL BT IR 100 7% S g A0 FEm 1 vRT AR 4 , Horb BT i 13 77 S fifg £
FEALFP51.567.Q84.1.139.Q221.V223.T197.D653.T664 .1.671.1.435 12048 D524 4L [¥] 15 58

119 MR HEBR Z R 118 ik I AAV, Horh ik ;i R A HEPS51L.S67R.Q84AL139P
Q221R.V223A.V223M.T197A.D653N. T664N.L671P.L435G  H204RELD524A .

120 ARPERCRE R 114 L9 AL — TR I AAV , oA BT iR Cas 9] 1 il A, 45 Rk ik Bk
W CasOY) I g , 3¢ H BT i i s g A Fhim 1 vR Tl HL AR A , T b ik 308 6 SR i B 15 X R B P5 1
S67.Q84.1139.Q221.V223.T197.D653.T664 16711435 H2045%D524 1] I ) 7 N 5848 ,

121 . — PpRE DR 2H 4R 07 V%, BT IR 7 VB0 9 n) 32 3 B A A i FH AL &4, Fr ik 416 P
FEARPEACRE R 114 2 1204 — TR IR 1Y 25 —AAVEL 25 —AAV.

122 — PR R 2H 4R 07 V%, BT IR 7 VB0 9 n) 52 3 B A A i FH A &4, Frid 41 & P
FERAR BB SR 1128 1 20 AT — T TR [R AAV .

123 ARFEACRNZER 12180 1 22 Frad (1) 77 7%, et — D00 4% W & i ik 5248 255 5 i i 48 g
%) 32 [R] 4 g i

124 . — e mn B (I AR 1 = B8 (ANTP) 34 B 11 40 B o %) 35 R 2 BB A5 R 11) 7 02 ,
A

A58 it 3 4 5 25 ] G 2 T M, S 35 R 08 A0 22 1 T 72 T (IR ANTPIR BE T
R AR AX BALE P 3 240 i H 22 s 2 K] 20 4 1

125 AR FEAURIZE R 1 24 Bk 1) 7772, e A i 3R 25 DR] 9 1 T 0 955 300 2 SR B T 3R 100 2 S Il

8
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I 7R B Q84.0139.0221 V223 . T6648KL6714b 5] N A A AT &M o

126 . — P T 977 14 50 45 5 SOt A 00 S g RT) 9 9, B 5 A0 4 «

76 4 b 3 2 SAMHD 1 85,36 i 2R AR AR SAMHD 1, it ik 58 48 AR SAMHD 1 & 4% %15 1F I ik 28
AF RSAMHD L ) 5% FE B R AL 5

S8 PR An B RTIE 14 5 DL K&

BT PR RTIE P , 4 Pk RT 45 7€ A B FIRT

127. —Fh 245, HLAUFERNASE 2 A% T BR , FTIRRNABR BTk 2 4% 5 2 00 45 (] Be 1 (.45 11 A
(1) & 04 1Y 300 2 SRS L % 51 W 25 6 v, oA BT IR B 45 G AL i SRR S &, T IR AL IR
ANCLFE BT I 1] B 7 308 ) B0 45 () R R B8 55 E B o 1] I 7 08 ) B0 &5 5 1) P A PR B 1) L
AN R 1) X AT AR B 4

128. —F R4, HALHS:

5 PR, BT IR S — ) S AL R B -

6] K% -, BT (8] 3% T 5 AL R (1) 36 — X W) EL £

SCHE, FTIR S SR B N S Cas IR EE A 5

T SR AR, T IR 00 2 SR W AS AN St 0 B4 N 1) Tk B A B H (1) 7 41

R GIMEA L, TR S —BE 54 G AL 5 TR SEAL R I A BLHE BT IR 56 — X 11
ARAAT 5 53 BASELHE Frd 28 — X 0 IR Al A MA IR AT AR 38 20 I X &5 65 DA %

GPSIX., IR GPSIX 5 56 — [n] A% R L [KGPSEE &AL mi %A

129 ARYERRNZLR 128 BT IR 1) R4t , ot — D BFEFTIRSE 17 FIR , iR 56 — 1 F 4%
W& 045 FIT IR GPS 45 & 7 A

130 ARABE AR E R 129 R (1) R 45, Forb BT id 56 — 1n) S LR B4 28 —[A1RG -, Pk 25 —
(] b 7 55 BT IR AL R 1) 55— AN X R 1) EL b

131 ARFEAFZE SR 12980 1 30 ATk (1) R G0, Horp BT il 28— [m) S LR T ik 51 245 6 o =
b5 R DRI 2 9 5 e
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RTERERFARIERNFTEFEEY

[0001] =X 5| H

[0002]  ACHR{EEIRT-202043 H19H #2521 56 H I i HH % 5562/992, 0325 . T-20204E7 H
23 H $RACH S [ I I FH 7 2563/065, 8295 LA J2 1202142 H 24 H 5242 # 36 [ Ilih INf Ff 7 28
63/153, 1615 AL ad , ATk SCHR ) 4= 358 P9 5@t 51 AR IR NA S .

[0003] &t 5| FHIFANPHIER

[0004]  AHEEH O A LASCI IS i F1R2C M 7 4136, I HAE st i 5] A DL H B4 JF
Ao B T-20214E3 H16 H B FriRASCITRIA Ay 4 456385-701_601 SL. txtFf H KN K609,
554715,

BREAR

[0005]  FEAEAZIR o 51 AN XUBEIT 221 Cas % [7) 3k A 20 S e R 22 H G BN I & 7, 2
Fr 50 53 6L 4 N RS AR DNA S 47542 52 6 06 240 M R 90345235  Bp S 3 4B P T2 ThiE « ST
PR IR 2R Y 2 SR TR T B AE A0 VR R AR A 2R T K /N T T 52 3 BR o B HL g i A R AT RE A
IR o T ZEAERA T AR AN 22 B R RE B 2R D A G A BOR

LZBARR

[0006]  FE&ANTTIH , AN FFFRAL 7 — P m B R A% =B IR (ANTP) W FF H AL+
DNAZE A 1 () 40 B A %) 2 R 2 8 20038 10 T 4 5 TR D7 V2 0 < AEDXS TS 2R ANTPA B2 38 hn ik
2 A ) BT IR ANTPIR B o £E 25> 77 T 34 0 B 3R 40 B A 149 B ik ANTTPAR 52 /60, 5 4100 1] B 3R 4 i
HH ) I AR IR — B IR K R o 7E 25N D7 T, B it S8R — R R — W R /K fit Blg 045
B SAM&E A4 35 FHDEE #4355 i B (9 51 (SAMHD) o 7545/ J5 T » $0 1) SAMHD 163 4545 Fir i SAMHD 1
55Vpx B (A $2 fik 5 LE BT 40 A H R0 Brid Vpx B o 7 AN 5 T, 400 SAMHD 1 6L $5 48 i id
SAMHD1 5 BGLF A8 [ 4 fish B AE BT 18 41 g 7 3% Fr ik BGLF 488 [ » 7E 2N J7 1, #0 | SAMHD 1 65,
Fi5i 47 2 b T 1A SAMHD 1 (1) mRNA 55 F1 T 8 mRNA 2% 52 1) ik ZNRNABY, s 1 RNAZ i 55 7 B ik 241 i A %
125 BT IR A3 /NRNA R s 1 RNA o 76 8%/ J7 T , 3011 SAMHD 143,45 5 i iRk SAMHD 1 55 /)43 -1~ SAMHD 1 171 41
A Ao o A6 25N T THT 5 38 0 BT 3 20 it A ) BT ANT PR 55 /6, 45 1) T 3R 400 o i PR A2 T A% T TR
(1540 , AN ANMPESNTP) o 75 #1518 » ) Bk 240 P e FH ANTP/E0 45 1) G455 i R 4 B 1) 52 103 it
FARZ A 8% B IR o 75 5N 5 T, B ad e FH D 10 AR 80 3k 33 e o 78 25N J7 T, 389 0 i 441 g v
1) T 3R ANTP A 55 G5 ) iy s 200 0 3 126 ANTP 5 il B o 75 55N J7 T » AT ANTP A 1l L 45 3
TERANTTTH BT I S G FE A% T T 08 SR U ot S8 A 7 Tl R VAl o e % T —
PRI - 75955 AN 77 T, BT DNA SR &5 I 0 45 300 4 SR By 7 257 1T, AT IR 4 it — 2P B R Cas 9
Al P PR AZ IR 17 F LR B & FE AN TT T, PR IRdNTPIR FE A4 E 7 R 40 P A7 AE 1)
ANTPIR B o 7525 AN 7 T 5 IR AR ANTPYAS B /N T80 PR A/ i I 59 44t i mh A7 E 1 ANTPIR 2 . 7
FNTT I BT IR ANTPIR B AL HEAIR T 1454 B8 JR ) NTPA BE o 75 2N J7 THT , BT 3 B ik dNTP
TR B 4% AT T JE 28 ANTP I 45 B BT iR ANTPIR EE I hn & /05 % . &2 /010% . E /0 15% &
520% & /025% & 030% 2 040% 2 50% B 060% 2 /0T0% B 80% L B D

10
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90% . Z/0100% BN T £ . 76 &N T T, BT IR ANTPY B L35 i S8R 17 = TR (dATP) W B 4R
i = BEHR (dCTP) ¥R B 80 1% = W2 (AGTP) ¥R & ol i S B = B AR (dTTP) I & B AT
4

[0007]  FERANTT I, AR A FFHRAE T —Fhi i 2 K A gm i AR 1 775, Brid 5 1L B s e 4
i R IEVpx B [, BT IR 41 M 3808 G AR SRR i 2 A 0 B an A SCRT iR 1 1) S A% 1R

[0008]  FEAANTTTH , A A FFHEAL T — Fhid ik 38 0 4n g HH ) ANTPIR B R it v 22 IR 2H 4 4 AL
R TTE AL DT, AN TR 7 — Pl v 2 DR 20 2 48 3R 10 07V, Pivid 7 - A0 4 1 o
21 ff A ¥ SAMHD L, BT IR 41 i R 18 Cas 9 ] Y A2 A% BRI « 00 4% S B AN ) S AL R o 76 25 AN 5 T, AR
NFESRAE T — Phoe = S DR 2 S AR R B T v, BT ad T v AL FE B 4 B A A ANTPIR B (91
AL 0 SAMADL) |, T ik £ i 2234 Cas O A Jw P2 A% B il 108 7 S il A 1) A% PR

[0009] 7 —4E77 [, # HI SAMHD 1 00 %5 7€ Fr id 4l g b R ik Vpx Ba H o £ — 287 10, 441
SAMHD 1 H9. 45 75 it 18 4 g A Z2 38 %+ 6T SAMHD 1 () 43t /NRNA o 78— £8 77 17 , 41 il SAMHD 1 60,45 /N 73
F-SAMHD 11 1) 771 b 22 ik 41 g

[0010]  FE&ANTTIH, AR A TR T —Fh2H A4, oA Cas V) 11 B AN 4% Skl , F b Bk
Cas 1) 171 Tl AR FT iR 300 2 S iy g B b ) 22 K , 9 L BT idk Cas D1 1 g AN BT I8 307 7 S B T i Caas -
W S S R AR

[0011]  #E—LET71f, frik Cas - Wik il 5 — SRR BFE 5 PrikCas V) L BERL S 26— 7 =
SR AR S5 RS R 5 P 30 P SR Bl A 1) 2 e IR AR SE R, R BT IR A — S R R
SRR R T RARGE RIS A LR A R AR A S T, TR A — S T R AR A My 3
Nred BRPLEE , IF H iR 56 — 7 ZRAR G MBS 2 IR o 7E — B8 T7 I, iR i i sk g A
#55SEQ ID NO:3-SEQ ID NO: 22+ E—WEA /80 % ¥ 41 [A] — M1 7 41 s H B o 72
— BT T, BT T O SR B L R ) AR R g B 0 ) e AR 5 Cas V) 1T BRI 119 &5 HA 35K
TE—SE 7T, FT I i S AL 5 5k B 4 T T N & 110 5 Cas V) I BRI A 10 FF 51 75— 25 T
A, i i 300 2 Sy g AL R 10T % S i B gag - po 1 22 B 1 1) 55 Cas V) 1 BRI 1140 45 R4 35K
[0012]  ARSCATF T AW, HoAHECas U 1 Bl A 55 Kl , 2o Bk Cas 1) 101 g A fir 38 396
I AL BBk 1 22 IR , 3 H R BT IR Cas ) 101 16 R0 i 3 300 6 S i A 4 TR AL R 7 — 5
1k

[0013]  FERANHTH , AAFFHAL T —FH G, H A HECas V) I B 100 LB Al ) FA% IR
Hrp 3 — Z I OFE rik Cas VI, 7 H 28 — 2 INEFE T id Wi s 1, 3F ik 1 R IR 5
FIridk Cas 1) 1 B AN TR 10 i S B 45

[0014]  —LLry T FE A FALEE , BT iR W SR S5 ik Cas VI MR U &), b ER &
VI BT, ik Cas V) 1 B8 6% 70 BEAZ BR P 16 BT A Ak 51O\ BB W 2 o 76— L6 5 1T , BT I
IR FECETRIZ R USH2ARL R  ABCA4A% 1%  ATPTBA% R BRHT TA% 1R «

[0015]  7E—LE77 [, Fridk 1 4 S g A0 4fme p IR o 7E — L8777 T, i il 4 S Bl R0 4B I X o 72—
SETTTH , IR IX N 2a h 8L 3adh o £ —LL 7 [, IR IR IX Ay 2ah . FE— 2L T7 1, Frik A [X 4y 3a
R AE—LE T TH , BT 7] T A% B B HEMS 2K I o

[0016]  FEXA T, RAFFHRAE T —FHEGY), HOREY M, TR TR AEEYS
CasV] I EgRL4 1) 5SEQ ID NO:3-SEQ ID NO: 221 fR4T— T B A & /80 % 5 41| [7) — 1 1) 7
FIE B

11
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[0017]  ZEXANTTH , KA TR T —Fpd &9, A FE 0 4 Sl , Bk i % S B e 45k H
JEK A bty H A 30 SRR O AR 5 Cas D) 1 i A 25 1) 45 R 3R
[0018]  ZEXANTTIH , RATFERAL T —Fpd &9, A FE W 4 Sl , Bk i 3% S B 45k H
A TTANA T 5Cas Y L B & 1 51
[0019]  ZEXANTTH , RAATFERAL T —Fpd &9, A FE 0 4 Sl , Frid i % S B e 45k H
¥ S g B gag - pol 2 85 A 1 5 Cas U 1 R4 1) 45 5K
[0020]  7E—4&75 [, BT 4 &P ELdE 1 FAL R , BTk 19 S A% IR 5 BT ik Cas 1) 11 g A0 BTk il
BB A AR EER A YIIE I, BT ik Cas V) 1 BERE % 76 SEAZ IR P 1 BEAL s b 51N BAE Ny
4 AE— BT, BT IR A A B 55 5 ik Cas 1) 101 il 1 T 348 300 3% Sl Rt &5 IO A% SE LS 5 o 7
— WU, BT R T A S T D A ) T S o E — D T, R G TR SRR S, BT IR 0 A
SRR AT PRI IN o 2E — B8 77 7, AHEL Tl vRT, ik 106 % 5 1) 1k AT 1k 38 o 76— S5 1]
FHEL FmlvRT , A7 i 10 54 S5 B 7 5 2 51 vh G K v 1K B 7 — 24 5 T, ALK Fm1vRT, B
R T8 2 S il P 4 P8 SR MR BB AR o £ — S8 7 T, ML Fm 1 vRT , I 306 26 S il 1) 400 i £ 326 32545 21
Uik o AR — LT T, BT I 10 S R AR SRS 4 B AR 20 BUE 2 AN V40N EE £ S (454
B Z AN 50 B 2 AN 60N EE 24 81N EEE 2N 1008 BE 24N 500 Bl B 2 AN Bk
1000 B BE Z M H IR &
[0021]  ZEXANTTH , RATFERAL T —Fpd &40, A FECas V) 11 i R0 5% B Bk 4 AD BT b
Cas V) I it AR IR 300 4% S A 28 /D — AN AL TR » T rp ATk Cas 1) 101 Tt AT BT 3R 306 4 Sty 110
T DB AL S AE F D2 Bph i 22 Ik b A — D5 T, TR 2 /D24 B R 2 Ik B L
B S IR ARG PS5 A5 B S 22 KA 7E — S8 T, BT B /D 24 BB 22 R
L FEEL B PN A R A0 Bt B SR 2 R EE , T BT IR Cas 1 1 B ELRE A T R LR A7 B 1030
Ab R IR B 10302 JE I RAS , AT AR HE 22 LR 70 2R A R R Bk 22 &R ) 5
AR TIR 5 2R N AR B 22 R IR MG 7 — L8 T T, FTid 22 /02 s 1) 22 Bk B
T AL 5 SRR GE MR I 1 I 45 A 1 PR B R 22 R o E — SR T T, TR R ) 2 KB
BIAE R T RS R A B A 7, TR 5 R RS I i A R
PLEE PDZEE IR BE B SR R FIBE R R IR S A i O T BRI 5K 2 Bk 5Tk Cas
DID G454 I Bk B 5 B i 3% 45 S ik e L — A s 2 AN & B R — 25T,
BT i 5 SR AR 5 M S A 4 5 — S SR AR M SORT B8 — R IR AR S M3, BTk Cas 1) 111 i)
T TR 25— 5 SR ARG M3, I BT 0 SRR RE AT IR B S R AR S R AR 2T
T, AT 55— 5 AR SE IR 5 BT ik Cas U O B B L i SR A i mil &, TR 88 — 7 —
T A G5 W 3k 5 BT 3 00 S ) R B s B R il B o E — SR T, TR S — S R AR
BAHE S — R R, JE H R TR 5 = 5 R AR M A R 5 e R b B L AR Lk
T3 FITId 32 /0 24 Bl ) 22 JRCRE 0. 8 6 25 BTk P9 5 IR 0 bk 45 5 10 I SR ) 22 iR , I
H ik Cas V) I g (L35 A7 T & I FR A7 B 103040 B E FE MR 17 B 10302 J5 (1) 5748, Frik 28 A8 f0,
5 2 2= 2R 75 2R - TH =R B 22 SR 1) o5 AR Bl R &R AR IR 51 22 = R 11
FN AE—LLJ5 T, FTIR 58 42 B R E R 1 AT, 53 Frid 4l N LA LR - 7F — Lk
T3 THT 5 BT 55 58 A8 A B E R (1) 578 , 5l Bk 3 N B R R - 75— L5 T , T o5 58 A%
& B R IR I AR, B Frid i N B AR o« 75— L8 5 T, AT o5 8 A8 2 3] 22 R 11 5%
A, B TR N LA 258 AL T7 T, FTid AR B BT ik 55 5848, Jorp i i AR A

12
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TR FER 7 ED1079.D1125.D1130.G1133.A1140.11168.S1173.D1180.G1186.L1203.R1212
Bl A I Z I PR AL B P I AT AT P AL B PR 58 ) B Ak o 7E — 8T 10T, BT IR AR AL BT ik £
KA, o Tk SR AR A TR LR A7 B D1079.D1125.D1130.G1133.A1140.11168.S1173.
D1180.G1186.L12038%R12124b o £ —LLT5 [H , P i SR A0 45 By ik 45 A\ RAZ , Ho o Firids 4y A R
A AR R FERE AL B D1079.D1125.D1130.6G1133.A1140.11168.S1173.D1180.G1186.
L1203 R121288FH 1ij i 28 FE R A7 B b B AT A 9 A7 B PR e 1) 3 BB b0l Bl i o A — 2807
i 5 Fr i 58 A8 0455 B il 4 N A%, Horh il 3 N RAZ R R H A =R A ED1079.D1125,
D1130.G1133.A1140.11168.S1173.D1180.G1186.L12038kR1212f#) F-J#El N it £ — L5
1 BT i N 2 IR 56— N & RIS — 8 & ik, 9F B R BriR Cas V) 1 B G035 25 — B A2 —
B Bk 38— B AFE TR 55 — N & K, Bl 28 — B FE Pk SR A pr il 28 — N & ik . — 267
AL 1A SAZ R, T 17 SA% IR 5 AT iR Cas ) 1 BBk BT IR 10 % S {45 & 76— 2807 1, Arid
2 AR AT IA Cas ) 11 g AE BEAZ IR B B A7 s kb 5] N B BEMWT 2 . 7 — 2L T7 10T, Pr iR Cas 1) 111 1
A5 Cas9 V) 0 i al AR L 7E — L8 5 T , BTk Cas 911 10 il ml HL A0 4R (0 45 TR ik B BR B Cas 9 V)
I Tl B8 AR AR o 7 — S 5 T, BT I 308 A S T 5 B3 JE I 1 ML 9 995 25 300 7% % B8 (Mo loney
leukemia virus reverse transcriptase,mlvRT) B¢ H AR 7F— L85 T, BT id 106 5% 5% Wi 0
AT A7 EP51.S67.Q84.1139.Q221.V223.T197.D653.T664.1671 .1L435 H204 5 D524 Ak 1)
FURAS AE— LT T, BT IR0 S A% AL A P5 1L . S67R.Q84A  L139P . Q221R . V223A . V223M.
T197A.D653N.T664N.L671P.L435G H204REED524A M) 5 5 AF , 7 — LU I THI , i 308 9 Sk filg 60,
AT 2 MR 7. B Q84.1.139.Q221.V223 . T664 B L67 1 Ab A A 284S  #E — L7 T , Pk il 4 5%
B0 35 027 S6 TRV Q84A . L139P . Q221R \ V223A. V223M. T664N . L6 7 1 PER D524 A [ F 58 A%  £F — L&
J7 10 5 B i 21 & W0 00 45 P ik Cas U1 11 g A1 i 3 300 e s g , 5 EL G Hp ik 22 /024 BBl ) 2 1K
B2/ B ) 2 IR o 7E— LR 5 T, FTiR 4H & W) 6038 BTk Cas V) 11 B BT IR 06 4% S g , I H
o prig 2 /b2 A o) 2 IREE L35 56 — 2 IRBE AN 58 — 2 Ik, ik 56 — Z KR L FE BT id
Cas V) Il 56— 43, BT IR 58 — 2 IRk A0 455 BT iR Cas 1) 101 1 AR T 3R 100 e SR B 1) 28 — 35840 o
— LG TR AL G b BTk Cas V) 11 B AN T I8 30 2 SRR 1) BT ik 22 /D — A 2 H R AE — 2807 1
hd PR Cas VI O B AT IR W ¥ BRI TR B0 — N 2B HRBFE S — 2R HRMNE -2
MR, TR 58— 2% TR g hS AT iR Cas U VBRI 56 — 307y, Frid 568 — 2 i R 4 i i i
Cas VI 1 lig FNBT IR 100 3 S g 1) 28 — 3840« — 27 A5 2= /b — DN IRM S 5, frid 2 /b — A
NRAC B AR IR 2D — D 2R AE— L7711, ik 4l &40 i 40 = A=

[0022]  FEZANHTH , A AT T —FhH A4, HA 46 Cas U) 111 B AN i S5l B8 gm b BT ik
Cas VI 1 B FNFT IR 10 55 S B 1) 22 /0 — AN 2 A% IR » Forb BT iR Cas V) 1 AN BT A8 306 4 S i 1) 22
b5y AL A B ) 22 KR TR AR — e D7 1, P Cas D) 1 i 30 Pk 00 5 S il (5 56— 5%
TR HLEE  AE— L T7 T, Bk Cas9 Y] 1 i AL 45 R ik B 3K 18 Cas 9O ) 11 g sl AR L R A7 T2
H {7 ED1079.D1125.D1130.61133.A1140.11168.S1173.D1180.61186.L12038%R12124b
() 15 SR AR B B e 5 A LW 7 B D1079.D1125.D1130.61133.A1140.11168.51173.D1180.
G1186.L12038%R1212[%) b JiEak T H) 4 AN RAL o AE— LT T , Frids 1 4% sk i 35 553 Je IR
I 995 975 B 100 5% S g (1 vRT) E‘zﬁ@%ﬁxu&ﬁ?ﬁ%%‘zﬁmmu39\Q221 V223, 16645,
LOT 1AL s RAR o £ —LET7 [, BT IR B 22 IR B (036 e — SR AR 45 M 3o AE — 287 1 Fﬁi;
Cas V) 1 B A BT IR 1 4 S TR B S5 — 28 A, ik e — SR AR B35 '5}5)? & Cas V) I BgRLE 1) 26

13
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T TIRAREE RIS I IR 30 SR A T AR T S T IRAR G A, P R 5 — e TR AR A
S R 5 = R RAR G IEEE G U ik 7 R AR AR — ST iR S — R R
RIS E TR S — AR fE — S5 T, ik 28 = RS MR AR A
R P BE o A6 — LB 7 T, BT IR 10 4 S A0 5% 5 SEQ 1D NO:3-SEQ ID NO:228(SEQ ID NO:40-
SEQ ID NO: 809 AL — I H A 2 /80 % J7 I [A] — 1 1) /3 I B L Fr B o 76— L8 5 T , AT i a0t
e S WAL 3 SR A K iy B AR 10 % R oA 1) 5 B ik Cas U1 1 g (1) — 508 40 il 6 1) 485 A 988 R
H 20 e 1T N 75 16 5 Bk Cas ) B — 3843 @6 (1) 7 Z1 Bk B W 4% S i #gag -pol 2
W 05 Bk Cas U B — 5 75 Rl (1) S5 A0 48 — 2877 T B 35 1) A% PR, i In R IR 5
Itk Cas V) 1 il 55 BT it 06 4% S Bl 45 o 7 — L6 5 1T, BTk B A W11 v id Cas V) 1 g AE $E A% R
(R EEAT R Ak 5] N PR T2 A — BT T, T [n) S A% R AL FE i e o A — 8T T, i kR A
FEMS2% 2 o AE — LU 5 T , FIT 3R 300 76 S il 0, 475 22 A5 T ) 305 5 S ilg , R 2200 1 ) 300 2 S Tl £
R I 2B WA o E— LE 7 THI , BT IR 300 2 S B B4 o AS 0 1) 100 2 S, T I A A ) 308
S AL FEMS 2414 B 1 (MCP) ik o 7E — S8 77 117 , Ffr il 30l 3% S Bl B0 45 30 IX o 72— 2807 1, BT
Cas9V) I F QL35 A7 T Fridk Cas 9] 1 i i) CoR g — > H (1) i SRAZ Bl N R AR o £E— 28 T7 1,
R CasO Y] 1 ) il CoAR By — 2 HH B o i SR AR o 21 Db 2 IR 22 21 75 2 PR B R 1)
GRAR ;o Horh BT iR 46 N AT R 2 IR R AN L 22 Z R I N T R R 3 N\ B =R i\ . 7
—LLT5 T, Bk Cas9Y) M B €136 Bk Cas 9 1) 1 B 1 BT a8 CoR g — 1 (1) BT IR R SRAR 71— L&
J7 18, firidk Cas9 V) 1 B 455 ik Ca.s 9 V) 11 g 1%) T 3k CoR By — 22 v () I iR 4¢3 N SR AR A — 4877
i, Frid Cas O Y 1 B (045 56— BOFI S — By, Tl 2 — BB G 55 — N &Ik, Pl 28 — BB i ol
I 55 AR B AT IR A N SEAR AN N B K o FE S TS T, AT IR Cas 9] I L HE BT A R Ak B K
BiCas9) 1 g ul HAR A  £E — L85 T , BTk Cas 9] I B A5 A7 T & 3L R A7 B D1079.D1125.
D1130.G1133.A1140.11168.S1173.D1180.G1186.L12038KR12124L (1] FTik i R AT B K450 &
AR ED1079.D1125.D1130.6G1133.A1140.11168.,S1173.D1180.G1186.L1203ER1212
)b 30 BT Vi I B 4 N RAR o £ — L8 77 [T, I ads Cas D) 1 il 30 i ik 100 5 S il (. 95 4% € AL A5
T o A EETT TR, B 10 SR Il D AR (1) 30 B SR o A — BT T, PO 30 A R L iR
m1vRTEGHAR K  7E — L T7 10, BTk 300 3% g 36 A2 T- = L IR A7 B 084.1.139.Q221.V223
T6645LL67 1Ak 1 Frids sURAR o 7F —LET7 T , BT IR 300 7 S i A0 4% 40 %P5 1L . S6 7R . Q84A \ L139P
Q221R.V223A.V223M.T197A.D653N.T664N.L671P.L435G H204REK D524 A ] 55 FRAF L fE— L8 5
T, B 3 10 5 SR il A0 4% 40,57 S6 TR . Q84A . L139P . Q221R . V223A . V223M . T664N . L6 71PEL D524 A ]
RURAZ AL LTI, BTk Cas U 1 1l A1 T I8 19 7 Sy il 0. 355 BRLY) 22 IR B - 72— 2877 10, P
YA R AR R A o — e T AL WA T IR Cas 1) 10 i AL I 34 300 s s g G PRk = /b — A %2
TR . — ST A S 20— MR B, ik 2 20— AN A SR B s v id 2 20—
ZIH .

[0023]  FE&ANTTI, AR A THRAE 17— Fhim RAX IR, H AT : (ARG 1, Frik A fE 7 5 AR
1) 56— X e m) EL D s SCHR, FTidk 32 285 e B A5 Cas V) T Big &5 6 5 100 7 SRS AN, BT 38 300 2 3%
P AR 20 0 By N 31 BT iR SEAZ R A 1 7 91 s LA R B8 — BE 51 45 G AL i, FTiR 38 — BE 51 4 45
AL 5 FTIR SEA TR 1) 28 — X I ) EL AR

[0024]  7E—LEJ5 [, AT iR ) S AL IR — DB 46 258 55514, Frid 28 — 85 51 36 Fr ik it
e SR AR 1) X ) 7 51 o A5 — 25 THT , BT $EA% R 1) P i 28 — X5 T P SR A% R 1) 2 — i
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E I BPTR BEARZ BRI IR 55— XA T IR AR AL R (A B R b AR STy, IR AR AL R Y
I 55— X (1 A B B — & 70 5 A IR #EAX IR I T i 28— [X (1) A B Bl #B 73 S /) EL A o £ 22
JiT frid 1) S A% IRt D AR AL T BT IR [ AR BRI 3 S Ak ) W] DI PR A o AE 8 T3 T L B
AR YIRS 9% b AT IR e 8 o AE LT3 T, B Al DI 51 9 tRNART Y1 81 o £ — 22
JTTH S TR 5 BE 51 W4l A AL S C B RS TR BEAX IR IK) i 5 — X 285, OF H L prid
A SRRSO PG LA 78 4 1 A BITIR AR IR 1) P R 55— [X 1) 3 S i AT 0 e SR A
LB, PR B TR SR BT 2 T T N P T A SR AR B [ LA R EE AT
PR 5140 o A — L5 T, 35— 6 UBE 78 2 T MO I 25 B8 51 W5 1 ER BRI . £ —
BT, 5 PR TR S B AR X 1) X 2822 (Ve erolX

[0025]  FERATTIH  AATFIRME T — PG, FLAFEER — 17 S AR [ IR, B
RER [ P AL IR AL WA ST 1] 3

[0026] L8757 ] , I 58— [ 3 A% IR AL 37 WAS SO IR 1) ) 3o £E — SR T3 T, FITIR 28— [
TR S CasYIOBBEL &, JF HPTR 28 17 S AXIR 5 5 —Cas V) D BgES & o AE 2205 i,
PR 5 — 1) SAZ R 56— R 1 5 58— Cas V) I G 45 &, Tk 5 —15) S AX R A 58 A b 1
55 . Cas ) B4 5, TR 55— A P AXIRIN 55— SRS TR 5 —Cas Ul BBLS &, IF HL
R BRI R E TR S —Cas V) B§ 45 & A — 2L 5, Tk 38— SR B
F 85—k, IF Pk 58 —1n) SRR AR S8 Rk, Hoh ik 28—k 5 ik 28 — 8k
s

(00271 FERANTT T AR AR T —Fha S AR  H ALK - [RIB& 7, Pk (R Bg 7 5 4L R
PR3 — X B A AR s SC2R, BITil SCR M C B AR5 Cas I BRI S 5 5 00 G SRBBASLAR , P ik 10 2 o
BEASLAR G 5 2450 N B P iR B AL IR T 10 72 9 S — BE S WA S A, BTk 5 — B 51 W4 & 4r
RS PTREERZIR 1 2R X B A HAN s LR L R I A b3 1 1L gRNAE AL AR S8 (GPS) XA
IR GPSIX A4 A2 (I GPSES A st 5 11 . T I8 390 e S S AR 1) BB e IR 4 A% 9 (¥ i 1] B 1
RBITHE Py (PAM) J3° FUFKIAE M 5 111 . 7 I8 390 S S AR o ) BB o S 48 A% I (1 1) — i ik 14
ZDAN BT IR PUE R B 503 iv . 58 B 510, BTk 5 — 8 51 W B4 Pk 100 e s
BEASLARL ) X 7 51 o AE 2N T AR A P3RBT — b S A% IR, HAL 4 < 181 1, BT Al 1
SAERZIR Y 26— DX 1) ELAR 5 SCOR, il 52 ZRAC B 5 CasRX IR B £ 5 300 SRR, P
R U PP 3 Tl R 2 B A N B BT ik REAZ IR TP IR PP B 5 B BE S S A, PITIR 2R — i
s & B0 5 T IR SEAZ IR (0 57 — X S 1A L AN s BL K BL R K &2 /b — 35 0 1L gRNAE A2 R 4t
(GPS) X 15 iR GPSIX A A IIGPS S, By i 5 11 . PR 300 3 SRS ASEA v 1) BHLIAS Pk BE A R
R [R]— B ) 22 D A IE SRR F IR I HUE B I BE 111 . 20 8519, Frik 58 8 51t
F75 P 8 T S AR 1 X 1) e 8 o — S8 075 T B 5 TR B B S o AE S80S T L BT B
SIPDAEC B TE 2 F T N5 BT 30 A S SR S5 ) L A RSAR AT e 1) 5140 o 4 — 28077
T 57— G BHE 7S 2 F T AT IR 58 B 51 W0 R BRI RREAR o £ S5 T5 T, TR AR IR 1Y)
PR 58— DXL T BTk BEAX IR K 26— _E, I HLTR BUAX IR ik 55 — XA iR 45 A% B2 (14
95 A b AR ST I, TR SO A R A BT IR 5 — X A R 0 5 BTk RE AL R 1 BT 5
DX A e S A B o 285 TR A T R A S A RN 3 S Ak I A% i w] D) e
H o —BE TS T AL B LT PTIR P FAX BRI 3 S A ) tRNATT D) By 51 o £E — L85 1, ik 5 — 4
SINES G AL S AC LR S T IR BEAR R 1) IS 25 X 25, I L r P AR 390 2 Pl A e i
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BT T T IR SEAZ BRI BT IR 28— X 1 3 g i3E A7 300 i S R AR o — L 7 TH B B BTk
GPSIX FIHTIRGPSLE &L i o 7 — L U7 1T , AITIAGPS X FFT RGPS 45 & s — it AL AT ik 1) &
BRI 5 ik 7] SR L1 55— AN X &5 & DL i B I 1) A% R H (1) #9284k 9 L st 236
PRI ) (X o AE — S8 5 10 , BT IR GPSIX A iR GPS 45 & A7 i 24 S AE M B b AR BT ik 1) S 4%
% , I HAHLL T3A FTiRGPSIX B AT IR GPS &5 & w1 1] A% IR Uit S8 0% o 72— L6 T
JIT R 300 2 SR AR AR (X L35 BT IR GPS 45 & 07 1 o #E — S8 5 T , TRk GPSZ5 & 67 55 N T ik 28 — e
S AL 5 AE— LT TH , FTIRGPS S, & L s N BT 25 — 85 51 el & 1 s 3 o fE—
WB T T , BT IR GPSIX Ay I ik 300 s S Mg ASAR Y5 o #E — L8 J7 T , AT IR GPS[X Ay I ik 300 % S g A AR
(137 AE—HETT T, FTIRGPSIX AT IR SCHRINE o A —EET7 T , I IR GPSIX (1)K B2 5 - 1004 1%
HFHR (£ — L8 71, AT IRGPS S & 47 1 5 ATk GPS X & /050 % H 4b o fE— S8 J5 [ , AT iR 40 A% 182
AL FECETRIZ R  USH2ARZ R  ABCA4KZ R L ATPTBAZ BR BRHT TA% IR o 75 — L8 U7 THI , Fridk W] b8 T B0 45
5SEQ ID NO:96- 1199 B4F— 1 22 /85 %6 AH R A% G 17 91] o — £ 77 11 A, 155 Pl 3R 00 7 S i A
AR PR B TR B IR SEAZ R B PAMT 51 (1) B i A o 7E — L7 T, B iR PAMJT 31 B4 BT iR Cas %
P& T T TR 1R 2 - 6B S X AL IR T 81 o £E —SET7 T, AEDONS -0 P 300 e S R ASE AR 1) s R ol
R EEAZ IR 1R BTk PAMFR 51 1) BT AR A ) 0] A% R, B iR A i 50t 2o DR G e« — 26777 1 /60, 5 ol
TN U 2 SR SR H () DR P O BE R R+ 1) BT IR R — B 2 1) 22 /D AN IR AL T R I BT IR 3
() BT IRAE M o FE— L8 5 T, BT [R) — B2 1) & AN TR S A% F IR 1) BT IR BT B4 po 1 yARLIE .
TE—EETT T, AHRE TV Pl 390 2 Sie AR AR HP PR RO Pk A TR v 1) P ok [ — Bk 2 1y 22 /D>
AN EBRZ AT TR ) Pk BUIE B BT IR A A 1) 1) SAX R » B ik B 1 e4e gk 2 DR 4 o 72— L7 1
ik Cast% BRI CF5 Cas U g o 7 — 2L 77 1, T i () ‘FAZ R B0 45 1] F:RNA . — L6 77 [ A, 5 2
IR g g v, S FE I ik 2 &9, iR H & FE AT iR 17 SAZ IR - 72— LE U5 TH , Frid
HEVEFE R EEEAR , BT IR i 5 B0 Q3G Ik [m] AL R . — L6877 B & 5 Pk 2 — 1) 3 4%
BRI BT IR GPS 25 A0 s 4258 M T IR GPS X

[0028]  FE&ANTT I AR A FFHRAE T —Fhe i 2 K A w8 ROCR 1 775, Birid 5 v 5 B 4 1 4
M3 1£0r £ 1p , Fridk 40 B 2 a0 A SR i 1 2H A W B AN A SC R iR 1Y) ) AR IR

[0029]  FEXANTTI, AN FIRAE T — MixiR , HAUHE Sn i 0 A LA IR 1 41 & W el A8 5T
ik 5 18 S AL IR 2 EH R T 51

[0030]  FE&ANT7 I, AA TR T — Pl ER iR, HAFE AR STk AL .

[0031]  FE&ANJTIH , AN TFHRAE 7 —Fhai e, H ARG A ST IR K H-E V) an A ST iR (1)
] SAL IR U0 AR ST I () A% R B U A SC ik ) s B

[0032]  7F LTy, Bk 40 AR R JFAZ 40 AL . 75— L8 7 1T , BT i 40 i A FORZ 41

[0033]  FE—LLJ7 0, R ATFIEME T —FhH &Y, HAFECasIm] SR AL BRI , Frid Cas 9] Zh
A% TR Il A 975 S I e adh N 2 R A I — AN B2 AN s R AR Bl AN R AR AR & AN JT 1, A A
TR 7 —MHEY), KA FECasIT] g tE % BRI , Horh T iA Cas 9] SR A% IR g CL 45 52 T P
B Cas9 AT JrFEAL TR ) CA i — 2P 1 P R 2R R AR AE AN T T, A A FFHEAE T —Fhed
EW, HAL % CasO Al Z AL A% BRI , 2 Fir ik Cas 9 i) 4w FEA% BRIl 60 35 A7 T ik Cas 9 o] 4 FE A%
P& T ) C A Bt — = P B 4 N SRAE (514, - JHE 2 R i AN RAR) o i sl SR AR AT DA~ I 2 R A
RAF | 22 R 1 TR TR R i AT BN R AT o T IR 4 N R AR 0] LA e ok R i A\ 2R
A 22 2 B A N AL TR A TRAE N R AL BN RN R
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[0034]  FE—LLT7 1, FT iR CasO ] u A2 AL IR B A Cas OV 1 i . /£ —LEJ7 1 , BT iR Cas9 Al J e
%R G BRI BE BRI Cas 9o £ — S8 7 1, Pr i i SRAZAT T T i R R 4 BK B Cas 9 D1079
D1125.D1130.G1133.A1140.11168.S1173.D1180.G1186.L1203B(R12124k . £ —LL )5 1 , FIT
W AE N AR B30 35 B ik BRI A% 3R B Cas9RID1079.D1125.D1130.G1133.A1140.11168.
S1173.D1180-G1186-L12038XR121 2% L ¥ifF o 7E— L& 7 1T , FTidk 2 b =B 55 5 AR AL T BT iR iR
R BEER B Cas9fIS1173C.D1079CELD1 180CAL o 7E— L& J5 [ , FTidk - It Z R 4d N\ 28 28 A6 T Fridk
PR Al B BR T Cas 9 1173C 1079CE, 1 180CKL o 7E — L4 J5 T , Tk Cas9 Al i FE A% IR ¥ 145 SEQ
ID NO:85-SEQ ID NO:878{SEQ ID NO:90-SEQ ID NO:92 (4T — T 41

[0035]  #F—LLT7 1, T iR CasOn] PR A% R I 2215 PR AN BE 24 B A2 — 2807 T, P iR Y
ANBEE 2 AN B 15— BBl A i Cas O AT 9 B2 % R T FY N R 3 348 40 38 — & ik, 9 HLHG
IR B A~ B 2 AN B 1) 28 T B LTS AT IR Cas 9 AT 2 FE A R T 1) C A ity 358 40 28— N
K o FE—RET7 T, BT I 1 It 208 5 R AR AL T BT i Cas 9 ] S A % 2 1 (1) P ik C AR i 38 40 TN K
Ut Ab o 7E— L85 T , AT IA - I R 1\ 28 A8 5L T T i Cas 9 AT w2 AZ R I 1) T C A b 38 40 )
NA i db o 75— S8 7T, FTIA 55— N 3 K5 BTk Cas 9 AT 2 F2 A% R T 1Y) BT SR N A ity 35 43~ 4] C oA ity
i, I HH A TR 25 N & Ik 5 BTid Cas 9 vl gm FEAZ R I 1) BT 328 C A b 38 43 RO N AR i g 5
E— ST, ik 55— BUEHESEQ 1D NO: 90K 41, ¢ HH A prid 55 BB $5SEQ 1D NO:
LI JFF o ik A B BE 22 A B Hb 1) i 3R 28— B ] DUB 6 100 e SR g, BT ok 100 % S il 55 BT iR
Cas9R] Z 5 1% R i () P 3R CoR Sy 340 43 B o T 3R 390 2 S il P DA LR N AR o, T IRN R 3 5 Pl ik
Cas9 AT g PR A% IRt 1 I ik C AR B 3505 43+ %) CoR B il o T 38 300 % sy il P DL m L vR TR H AR 44
[0036]  ARSCATFF T AL 4 i AR 1 74, BT il 7 v B0 4 553 JE IR A I i B 100
SR (m1vRT) BEATFE K AL R 45, Fridm] vRTHY A5 1 i $2 B HAE MR ANTPIR FE R AL 3R
(5 4n , A 400 B P AR HE R ANTP I Km) o A SCA T T AR A SZBR I ANTP 25 14 T 22 PR 2H 4 56 255
(7735 BTk J7 V2 A0 4 FH & JE IR L9967 B 100 7% S (m1vRT) BlH AR (AR AT BE DR 2H S48
TR m 1 vRT AL FE A7 T I 3 306 4 S i 1 o7 B 221 8K 223 4b 1) 55 58 AF . T ikm 1 vR Tk HL AR 4 7] A 4,
FEAL TR B 221 B SRR AL T AL B 221 AR B Bk /i R A2 v DL FEQ221R . ik m 1 vRT B H:
AR ET DLELRE AL 07 B 223 K0 1) 55 AR o o7 T 7 B 2234k 1) BTk pi 5878 ] LA AL 45 V2237 o7 T
A1 B 22340 B Bk s A8 AT LA HEV223M.

[0037]  FrikCasV) I BRI FTIART 0] UL HH 2 A% H R Gt o A ST AT T AAV, HAFE Z IR -
Frik Cas VI F B FFTIRRT 1) 22 20— 845 7] LAk 56 B EL & 78 5L AR AAVIN o R SCATF T AAV, H
BLFE S —AAVAIZE —AAV, FT IR 8 —AAVELFE 38 — 2 H IR , Tk 28 — 2 X IR n i Cas 5L
Cas9ZH 7y, Frid 28 —AAVELFE 28 — 21 IR, TR 58 — 2% TR I hIRTAL 7 - BT iR AAVH] LLAY,
FHAAVL VAAV2 AAV3  AAV4 ., AAV5 . AAV6 . AAV7 \AAV8 . AAVO AAVI0.AAVI1 AAV12 . AAV-DJ . AAV-
DJ/8.AAV-Rh10.AAV-Rh74 . AAV-retro.AAV-PHP .B.AAVS-PHP . eBE{AAV-PHP . SE H.4H & .
[0038]  ARSCATF T H T 84S e SOt i a0 % s g (RT) (1) 57923, BITidk O v 046 < 7E 41 i
Hh ik 23K SAMHD 1 B3 28 TRAZ AR SAMHD 1, it i A% A4 SAMHD 1 4 S8 A% B P97 T ik 5 A% 44 SAMHD 1
[ 7R L W BR AL 5 %5 8 AT IR 41 B P IR TVE 12 5 LA R JE T BT IR RTVE 14 , 44 BT IR RT 4 58 A S0 gk 11
RT.

[0039]  ARCAF T 2%, HAFERNASL 2 4 R , FT R RNAB BT IR 22 1% 1 IR 46 0] B 7~ B2
FiFi B2 1) G 0 1) 30 O SRR DA S B 6 i, Ferh Bl 51 G AL s SR 4 6, I
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AL IR AN B4 EH BTk [8) B B 1) B 45 & I AZ IR B 5 HH P I (8] B 1 3 17) B 45 6 1) BT iR AL TR
S IA) FAMEAZ R 1 DX BAEAR 4 o

[0040]  ASCAH T &2G0, HAHE: 56— m FAXIR, ik 28— 10 AL R B0 5 : (B g 1, JIr ik [H]
B+ 5 REAZ IR I B — X S [m) FLRb s SCZE, i SC AR I B Rl S Ca s TR 45 &+ 100 7% Sk i 152
AR, P 300 S g S o R 4 N\ B T IR BEAZ R H I PR 81 s B — BE DI & 6 R, T iR 56 —fi
WG AL RS PR SRR IR B AL BT IR 58— X ARART 3845 A4S ik 25 — X 1
[ea] RMA FRIARATT B 40 1 X 456 s A RRGPSIX, BTk GPSIX 5 56 — ) R AR 1 IR GPS &5 & A i A
L AN TIT T 250, HAHE 5 — ) SR, iR 5 — ) S AR B : ARG+, Pkt 6] & 1
B R IR I 55— X S Im) EL AR s SCHE, T id SR C B Rl Cas X R G 245 3 100 SR ASEAE , e
T B Sy R ABE A S B 2950 N B I IR BEAZ R vH 1S P 81 5 DL RGBS — i S| W 45 6 e, BTl B — i
WG AL RS PR SRR IR B AN ELFE BT IR 58— X ARAT 38 43 A4S ik 25 — X 1
[F) KM B ATAR 3520 B IX 45 4 o — S8 5 T A0, 5 GPS X, He 558 1) S 4% 88 b A GPSSE 447 s 4%
A o — LT THI AL PP IR 28 — W] AL IR - Bk 28 — 1n) S A% IR 1T LA 5 BT IR GPS & & A7 il fE—
SET7 T, Bk 25 ) S AL R R 58 R BE 1, i 58 A Fe T 5 Frid SRR 1) o — N X
) B o BT 5 1) SAZ IR W A BT IR 519045 & h e 30 356 DR A 9 1 55 T o 2 IR 2 9 2
firh o

[0041] @i 5| HIHEAN

[0042] 5B R4 K B BT A H AR T R LA R T R e i i it 51 3R AARSC, HAR FE n
[F) B AN BRI HS WD B R Bl R R B B 1) L s R s e dE e 5 IR

M3 15 BB

[0043] A3 18T AR AIE AE BT B ORI 5K o B AR [ 3 o 3@ It 22 [ 17 i B A4 SIC 7 191 1)
DU VEA U B R SRAF 0 A8 2 FF R REAE AN £ () B8 4 B A, 7 BT il St 451 v R 7 AR A T
(1) R B, FF B AR

[0044] K 1/RH T EFEnCasIMEIE JE IR H M KEEERT (“m1vRT”) k& 1) Cas9 Y] I 1
(nCas9) Wil (RT) # &1 (“nCas9-m1vRT”) PA K243 #nCas9-LZ1 FILZ2-ml vRT#) 44
(“mlvRTZr BIPHEAR) B JnE 0 o 73 FInCas9-LZIMLZ2 -m1vRTAY AR R FE A7 T B H 2 K
% FnCas9-LZ1 (SEQ ID NO:1,NLS-SpCas9 (H840A) -NLS-EE12RR345L (F2 % BeHi k) ) Al
LZ2-m1vRT (SEQ ID NO:2,RR12EE345L (G2 FRH7HE) -m1vRTv (nCas9-m1vRT (D200N.L603W.
T306K.W313F.T330P) -NLS) .nCas9-LZ1fFESpCas9 (SEQ ID NO:32) FlCH i 5% & FR i B
(SEQ ID NO:23) , BTk CoR b A2 & FR P 85 5 HEm 1 vRT (SEQ 1D NO: 13) AINA sty 5% = R B
(SEQ ID NO:24) FILZ2-m1vRTiE I S 2 IR P55 7 — 54k - nCas9-ml vRTAY G A4 1) 7 = R A T
Rt

[0045] 2/~ T Rl&HInCas9-RTAYEAR (“nCas9-m1vRT”) LA S FEnCas9Fll 5 it #% 55 g
(SEQ ID NO:27) fi & Himep k7 EnCas9Fmep-ml vRTHY AR (“mep-m1vRTV”) H) g%
# .mepfk5MS2 RNAK R AHHAE A o FANA] 7] F:RNA (gRNA) #4244 %) 73 FnCas9 Mimep-m1 vRT
P RRARI R AT 1 M, ik A [5] gRNAKS 2 440, £ gRNA2 . 0 (SEQ ID NO:31) B KMS2
X JEH)gRNA (SEQ ID NO:28, “gRNA-1x1ongMS2”) B 5EMS2 % 3 1) gRNA (SEQ ID NO:29,
“gRNA-1xshortMS2”) 5f B A PN EMS2 & J2 i gRNA (SEQ ID NO:30, “gRNA-2xshortMS2”) .
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[0046]  [EI37R H 1 4 B A 3G N ) e s AT M ) R A8 I 1) 300 3 S g 1) AN [F) 43 #1nCa.s 9 -RT
A G A P G 8 206 R AR AT 1 K, PR ) A 0 FfinCa s ORI K H W IR 1 2 R A
B (GsT-TICRT,SEQ 1D NO:3) \ ELFZECAT I (ErRT,SEQ 1D NO:4) {5 tlgLL KoK HR2Z
FEAREILRR116-1016 (R2 (116-1016) \SEQ ID NO:7) .GsI-TTCRTH 5% (“UERERT”) ()
R R R O B DRI 29 {8 A m ] vRT I 4% s AR L 5%

[0047]  EAAE/R T FH T AR TN E TR gRNA ("B 37 34T 2 R 4 dm 4R 1)
751 o 5 gRNAKE £ ffInCas 9 - RTAE E 4 1k gRNAFK 18] 8 15 57 5 2420 1l P S 45 B RE AL R 1)
HEAL A o nCasOTERLAL AU X FEAX BRI HEXE DI o gRNAIK) 55— 8 51 Y045 & AL e S RAE DT 15
57 Ab A 5Z o RT{f FH gRNA ) 13 4% s ASEAR [X A AR M) 3 i FF U 56 o B8 4 514 (“282
B 5190) 1EgRNAM 3 Uiy b 55 8 A B PIDNABE 1) 3 i 42528 -4 -200bp 2 85I MIX B U H T&
Ji 26 - DNABE FIRNA 5|49  RTAE FH BT A 1 A DNABEAE RS M gRNAR 3 i FF U5 58 B - gRNAF 3
i b A% AR 55 R S R B3 b 1) EgRNA o 3B 2 B XUBEDNATT LAAE JT) 11 R 7 p5 4k I
NI G A G R

[0048]  [E]4B7R i [ nCas9-RTHEE 74 {8 FH pe gRNABL A2 17] ‘5 gRNA ) i 25 % « pe gRNAFIIHF
Fz1n) 5 gRNAR 7~ & B E 22 7t o e I A s A 7 il & ) nCas9-mLvRTv G 4

[0049] KE5ARH T HEAIF gRNAR EL & InCas9-RTM 4K (“nCas9-mIvRTv”) ) gmiE %

e, T IR AN [R] gRNAGLHE 78 A7 75 56 — 85 510 45 & 07 50195 3137 J7 [ 1) 6nt  36nt 8 55n t b
CEEVIEAInt”) i BE 20 MZ R (nt) 40ntBR60nt 1) 55 4% 514 (SSP) . B = 55 4k 5]
PIE) gRNAYE A BEEAT 7 AR BT A gRNAJF 31 #5 A FEHDVAZ i (SEQ TD NO:25) .

[0050]  [&I5B R T FLA A E gRNAfInCas9-RT (“nCas9-R2 (116-1016) ) [ gt 2% , ik
ANT] gRNARL 75 58 L 7E 55— 4 51 W0 45 A 5 3 i3 J7 i 6nt « 36nt B55nt Ak (“BE )1
fint”) (K B RN20 M TR (nt) <40ntB60nt Y 55 5% 514 (SSP) . Bk = 55 5% 51 ¥t gRNA
PExt BgEAT 1 it o

[0051]  El6f2 R 1 18 F B A nCas9-RTHI A gRNA R 45 3F 47 JE DA 26 4 4 04 DU s = ] A
PN A4 EH P AE S n iR BRI P A S 3 RS (RIS , &> gRNA S A [RInCas 94,
&, I ELP AN gRNASS AL 5300 5% SRR RS [X o 76 565 1) S 56t AR B ) 1 R AN B 1) 5 &
i (EEA M) , BA~gRNA S AN FnCas 94 & , I H.gRNAHH IR AN — > gRNAGL 5 10 4% Sk g 1534
X AEPAN A T & B P AR g I e 3 2 G R G (R , 55— oRNAR ARG T 5 28
—nCas9%5 &, 25 eRNARIE] RS T 558 —nCas9%5 &, 5 —eRNAR 2 22 5 2% —nCas945 &, J

H.2 —gRNAK SZ 28 5358 —nCas 945 & ; JF H.P AN gRNA R [ G145 10 e s Bl A X A 51 M 45 5
7 15 (PBS) X o 7E 25 — ) 06 ARG BE I U) 1 1 0UA) 3 2 &) R G REE A M) 5 55— gRNAJK
[ %15 25 —nCas945 & , 5 —gRNARAIRG T 555 “nCas9%5 &, 56— gRNAI LR 55 —
nCas9%5 &, 3F H. 45 — gRNAKI S22 5 585 —nCas9%5 & ; 37 H.gRNAHT R4 — > gRNAF 3 100 4 5%
R RLAR X .

[0052] [ 7FE R 1 T v B DR O 6 PR S50 36 1K) 7V o B [ 6o AR 32 D7) 11 ) 7 1 o
] T RGE L ) SR AR RIS ) XU R 3 B A Y RS, AR EE )RR A R
DNAFF N BIEEAZ IR T o 85 — 1) T 7 A2 5 88— & O v 0 X S Im) B AR o 28— & i 72
FT 58 G R ASEAR

[0053]  [E[8AfE R [ EL4E H T 73 ZE K [r] FRNAP 77 A= s [a) B X BN 51 25 & Ar ki

19



CN 115667505 A ﬁﬁ HH :F; 11/61 71

FE 2422 [ ) Ve LerolX I gRNA . Ve L ero X A 3 52 57 75 18 15 S B AR [X F15 7 Ab Y 5 gRNA
AL T2 —BE 514 A 0 U HI5 7 AR I X 1) ELAMIT 5 AN 200 M TR -

[0054]  KE8BRE /R~ 1 AL4E A Tl 7237 ZE K ] FRNAPY 77 A J ) L AMX IR 519 25 67 15
FE 4422 [ ) Ve LerolX I gRNA . Ve lero X AL 3G SE A 75 55 — 4 5| W45 A A 5 137 Ab i 55
T 2 SR AR X 1) [X 2 1m) B #MRT 5 A 22 100 F TR

[0055]  PE|9A R H! T nCas9-LZ1FILZ2-m]vRTvHy 44 7E 40 & SA FN &I 8B H i & 7 ) 0, 4%
VelcrolX [ gRNAMY AR IIAE I T B g ROCR o R = VelcrolX (“ToVelcro”) AL fEH
SRR X A5 AL B A ALK FE N Int 5ntE 10nt ) 15nt VelerolX (“V1”, 4nEISARN &~
(1)) B L AE 58— 85 5| 25 A 0 s 37 AR BE N 10nt 8 20n t g Ve lerolX (V27 , G &I 8BHT
JE 7RI B gRNANT g R R 3E4T T EL A o gRNAST A 107 /M % BRRTASEAR A1 34N IR 51 W45
BT HHAT T AR AFATCC 1, BRI I 13 AbFI A2 45 2 4% R 28 A% SN CATA

[0056]  [E|9B/ i T nCas9-LZ1AILZ2-R2 (116-1016) #4447 fn & SAFI & 8B Ft i /s R A
FEVelcrolX i) gRNAR ZEAA 1) 1 5 R I gm AR RCR o B = VelerolX (“IcVelcro”) < ENALTE
W S AR X 15 b 23 AT K BE A Int A 5ntBL10nt i/ T-Ve lcrog &7 S 45 1 5 514
GEGAT S RTT AR Z 18] 150t VelcrolX (“V17, WEISAFR fE/n i) B A7 46 55— B 51 W45 &
AL I3 A K B 10nt B 20n t Ve lerolX (“V27 , WIEI8BRT 7R IF) 1) gRNASKY g i 25k e i3k
17T

[0057] 1075 7 W 7o JE 7R I 6 /S gRNA R G I i 3% L g i s (5% 96 85 11 (BFP) 11
BEAZ TR % G 8 1 5| N 28 1R 25 1 o 4 i R 6 = BFP 2 S 3% B A Dh g U 1 (X 4 i
gRNA) \ERJHgRNA (R = 3" SEfF)gRNA 2 A B AL HIgRNA 1B AFIZEMgRNA 1) P4
gRNA (A H A HE 26 gRNA 110 EgRNA 2L J A JE 261 gRNA 1 FIgRNA 2) I 4 00 3R , Wil
I XBRP A 7 (P 4R ) B bt (“BFP-%67) &1

[0058]  PE11ARH T2 St ae2 245 (“PE2”, THHR) A E5L S 4 482 R4 (“4rEIPE2”,
Hh[]) FILEAE PN S BR P 2 B PR M AR (7 BIPHEAR” ) MM E .
M7y BIPHEEAR M R AR SR BB HEFEH A R e LZ1UMLZ2) E8r 5
IR E A CasIVI M (nCas9) A5/ RT) o 7 FIPHER 5> FnCas9-LZ1FALZ2-m1vRT
AR A FE A T B B £ k4% F¥nCas9-LZ1 (SEQ ID NO:1,NLS-SpCas9 (H840A) -NLS-
EE12RR345L (Z 4 Fehu k) ) MILZ2-m1vRT (SEQ ID NO:2,RR12EE345L (4 M i sE) -mlvRTv
(nCas9-m1vRT (D200N.L603W.T306K.W313F.T330P) -NLS) .

[0059] K 11B/~ i 1 B 11AH R ) B AN [R] gRNA) A4 2 4 (1) 9 4 R0 28 o DA 20 4 30K
BEP#4 4k, GEP I 2 i ) 1 73 Lb A 867 (GFP+%) & 1 4B 2 . AR [R] 1] S:RNA (gRNA) 4
AR T g R, TR AR gRNARJ ARG 5 gRNA 2.0 (SEQ ID NO:31) B A KMS2k
HJgRNA (SEQ ID NO:28, “gRNA-1x1ongMS2”) B A 5MS2/ &) gRNA (SEQ ID NO:29, “gRNA-
1xshortMS2”) s HA P AN 45MS2 % 1 gRNA (SEQ ID NO:30, “gRNA-2xshortMS2”) .

[0060]  PE12AfE R TARA (M) BCEA (R AG M) T s s e 446 5 (PBS) 5
HEAZ PR ) 2 2 () TR Z [ Ve lero X I gRNARY E 44 . FEVIAT B T, VelerolX ] LA g A7 fEgRNA
(495 uitg Ab BY B 3T 3 7T DL 5 gRNAY X TE 514045 A7 057 ab 4428 (“Velero V17, HiE]) o 7E
V2R B, Vel crolX B LA ALTE 5125 A0 s K137 Ab 3 H T LA 5 gRNAY X 7E5 sy b Bt i/
338 (“Velcero V27, A1) .
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[0061]  E|12BfE7r [ B 12 $2 (4 (1) gRNARA A4 (1) Tl i) — AE £ 44 o ik = Ve lerolX [{] gRNA
MR, fFEVelero VIX BiVelero V2IX [K1gRNA%S HiILE A 8] & A1 45 B Fos H

[0062] 120" H 7 B A 129 ML H BRRTIEAR AL 3M% B IR 51456 A i LA S 20N i1
f&VelcrolX [ gRNAI) S4B A  1HEAT T JwfE (EAFATG 7 41, BP YT 137 A B S 4665 % H R
RAFNCAT K JF 4h eRNA (“JR G 9m i) B i i AL T gRNAZE AR R TASUAR X A 1) B 2B
TAREEFIMIUTBR A K gRNA (“FR 4B ) (1) G ROR AT T R EL

[0063]  [E12D7RH T BA AR K EERIVel crofF 51 (K gRNA) 4 30 % . 44 gRNALLS 3|3
MR T & BRI « 51945 0L s fiiVe LerolX , W 22 (M 7 B R R BT o 2 8 2505 LAGF PR
PER ML) & 3 b (GFP+%6) N BRALIEAT | I & . gRNA R 129 MZ B BRRTIINR L 13 MZ H IR
SIS A AL S AT T g ASATGE 51, BD YT 37 AR L 4R 65 % R 98 45 AICAT .
[0064] P 13AE /R T pegRNAFIELFE Vel crolX 12 24% 5] 40 (1) 2 g RNAR 7~ = B (THEER) LA
oA FHPFH2 gRNAHEAT B R 240 g 11 7 7% ORGH) « 5 gRNAKE & [FInCas9 - RTH E 48 i gRNAT
(i) s 7~ 5 AT et 4 A2 7 P S 2 B AL R 1) AT R o nCas O7E AL £ b X R A R ) B V) 1T
gRNAF 28— HE 514 A S SAE VI 057 b 44238 o RT A FH gRNAA 13 7% S5 B ARLAR [X A A A
BRI 3 B UG5 A o 28 4 519 (“SR2%E 51907 TEgRNARI 3 i Ak 5 38 & R FI DNAE 1 3
Uiy 428 4 - 200bp 28 —HE 511X 78 24 H 15 B SR —DNABE[JRNA 5| 4 RT{SE A & B () DNAE
VE NI R M gRNART 3 Bty T 46 58 & - g RNAT 37 Uity b ¥ A% W 75 28 — 85 510 )7 Z111) 3 b D) 1)
gRNA . HT& B SUEEDNATT DALY 1 (A7 s b IE N BIEEA% R v

[0065] P& 13Bo~ Y 1 AN [E) K B 3 ELAE SE 1) 1 A7 A5 AS [) B 325 A 24 32 A @ RNASE — 55 51 W)
(SSP) ) 2800 2 o 0 @ SLAEFE U164 36 N B B5MZ H IR AR 19207 .40 B 60X H IR
(nt) K28 85 51t 4T 7 AR o 4 XK DLGRP BH 14 1 40 B ) ¥ 4 LE Sl 3Ar (GEP+%) 33k
AT,

[0066] PH13C~H T A E B VelcroX a2 8 519 (“Fovelero . ToSSP”)  HEF 194
VelcrolX (“19nt velcro”) BLE A 19M%FH R Ve lecroX M20MM % H IR 26 - BE 51 M &
(“19nt velcro.20nt SSP”) HgRNAH Z%E 0% o

[0067] P& 14A7R HY 1 o m 1 vRTE 4% Sy il o 149 974 3R A7 117 75 44 110 5 SR AR JEL ) 4 8 3556 1) 52
Wi o JRAS R AE B A5 TLAN 55948 (D200N. 1603W. T330P T306KFIW313F,SEQ ID NO:40) (1%
ml VRTHI A BT 1) o A T = NoR i B B &2 (514, SEQ 1D NO: 14) Hm1vRTHY 44X}
SR R FL AT B FEXT T SEQ ID NO:40X) A YSH.P51L.S56A.S67R.E69K.Q84A .
F155Y.T197AH204R.T246E N249D.E286R.Q2911.R301L.E302K . F309N.M320LL435G
D524A.D524G.D524N . E562D.K571RD583N.Y586S .H594Q H638G . D653N, T664NEL L6 7 1 PFAA™
RIS (439 9SEQ 1D NO:41-SEQ ID NO:70) FmlvRTAZRAARBEAT T IR o 4 45 250K LLGFP
FH A %) 40 B 1K) B 23 Lo A B A7 (GFP+%6) BEAT I &E o 4 T BEAT i dh - A R A 85 M % H IRRTH
B SAMZF IR 5145 B AL S IAMZE IR AL 19 MZEFH R Ve leroX FI20/ M F IR 5 — 4
S P1T gRNAXS 57 it FEAT S A AR ATGG 7 41, RE DI 1 (1937 b 2 UG 2 B T R » SR AR NCATA
GRAF TR R E R UL T M8 5k H = AN AE AR IR PR S 1 — A PR 2R o

[0068] P& 14B7R HY 1 % m1 vRTME 4% Sk il o 1) 9745 (1) 4 4 1R 47 110 077 34 1 45 SR AR JH %) 2 i R
KRN o RAS AL A 1A S 548 (D200N. 1603W. T330P. T306KANW313F,SEQ ID NO:40)
(112 m ] vRTAL SR A4 3R AT 1 o AEDGE TR 2 NA iy F B &R (191 41, SEQ 1D NO: 14) fim1vRT#4
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AR S LR TR AT VB AE T-SEQ ID NO: 40X 4 A T197AFID653N; TI9TAFITE64N s
T197AFIL671P; T197A.D653N. T664NFILET1P ; B{P51LS67R.T197A H204R1435G .D524A
D653N.T664NFIL671P (43 IHSEQ ID NO:71-SEQ ID NO:75) HimlvRTHIZARHEAT 1 ik o 2
#5200 2% DA GFP B 1 [0 40 B 1R B 49 bE S B (GFP+9%6) EAT I o 0 F HE47 4 - 4 FH LG 854
A RRRTAA L 13 AME R 5145 & 67 19 M R Ve lero X FI20MMZEF FR 5 — 45 5140
(1) gRNAKT AL 5 BE AT i (1 ATGGF 51, BP DI 937 Ab R AR AR 2 A% AT IR » 27 AICATA.

[0069] | 15ARE R 1 38 INdNTPALE 40 Hh 4 v 2 48 A% 2 1w MR 732 o 7E B = CDK 1 9
S, JEBERR AL F SAMHD T V) EIdNTP , 3% 8 i 1 40 B o (1) v FHANTP . 78 43 24 41
CDK1 /88 SAMHD 1% BRAX. , M 17 B 1E: SAMHD 1Y) #IdNTP I H. 51 &2 ANTPE 48 i H (15 7] B P 389 00
SAMHD1 (T592A) H it B4 f 58 A% 38 33 CDK 1 By 1 SAMHD 1 8 R Ak, , AT 51 2 78 20 B b A5 3% 1 £
SAMHD 1 FHANTPAE 2 i A i AR w2 o 45 F 7 T592A28 A8 /A SAMHD 1 L ZE & 158 L B 15D AT 15E
HoR R 52 R i S AR ANTPRASE o Vpx IR 8 A 1 SAMHD 1, AT 45 ANTPAE 41 A A f m] A 14 3
i

[0070] P& 15BN HY " m1vR T % S5 g ) f AR 70 A7 78 BOAS A7 7B 78 41 Rl A V& 14 1 SAMHD 1
(SAMHD1 (T592A) ) (P4 It T B AR ANTPAE i i 1 v AP G R . R R IE S A AR
AR (D200N 1603W.T330P . T306KFIW313F,SEQ ID NO:40) () ZHml vRTH A i3t 47 1) - A
o T8 = NI o FR B 8 (15140, SEQ ID NO: 14) ffIm1vRTH B b 28 FE FR ok b A7 11 5. A
T T-SEQ ID NO: 40X & Q221R;V223A;V223M;Q221RFIV223A ; 81Q22 IRFNV223M (SEQ 1D
NO:76-SEQ ID NO:80) [mlvRTAEEARBEAT 1 M o G5 250K LAGFPRH M 41 BRI H 4 bb
AL (GFP+%) BEAT W& o 4n N b AT i - 150 FH B 85 /ML H ERRTAAR L 13X H IR 51 4 &
LR 19 ML R Ve lcro X FI20M % IR 56 — 8% 51 ) 1 g RNAXT AL s HE 4T G A A4 ATGG) T
F, BRI 13 AE R 42N % FF R , 5848 NCATA.

[0071]  B15C/" Y T mlvRTIW % SR B AR I 4B R c RERE S/ A R RE
(D200N. 1603W. T330P. T306KFIW313F,SEQ ID NO:40) 12 #ml vRTAY & Akt 3k 47 1 o A T
B = N S R B8 (5140, SEQ ID NO: 14) ffm1 vRT R B A %o G FE R bk Jik b AT 1H 3 AR T
SEQ ID NO:40%F& A V223A;V223M;Q221RFIV223A ; BLQ221RFIV223M (SEQ ID NO:77-SEQ 1D
NO:80) FImlvRTAIERAARZEAT 1 K o g 5 2003 LA GFPFH 4 (1) 40 B ) ¥ 4o LU SN B4 (GEP+%%) g
A7 W N BT g - 4 B A 129 MZ HF BRR TSR 1 3MZ IR 51 045 S AL p 19 i T
Ve lcrolX FI20 % R 55 — 5% 51 41 gRNAKT A7 A HEAT dr (42 A TG %1, BE Y L1 (193 4b
[FIAZUR65 ML TR , A NCAT,

[0072] & 15D7~ H 1 m1 vRTI % S i 7E A7 7E BN AR AE AR AL b A 35 PR SAMHD 1 (SAMHD1
(T5924) ) FIAE L T B ARANTPAE 48 i Hh %) mT 4 5 HLAE B BN B A Vpx (SEQ 1D NO:82) [)
175 10 T 470 SAMHD 1 1) 4 %6 250 28 o 4 %6 25 28 LA GFPFH P (1) 40 B 1R 13 49 B N B 67 (GFP+%) 1#E4T
D U N 3EAT S - 48 B A S5/AMZ TP RRTARAR « 1 3/MZ 7 R 5145 & 7 A 19 M T IR
VelcrolX FH20M % T R 5 — 5% 51 ) 1) gRNAXS A7 s 1EAT Ym A AFATGG 41, RIET 1 (193 Kb
IR 2L TR » AL NCATA

[0073] &I 15E~ H T ml vRTI % S i 7E A7 7E BN AR AEAE AL b A 35 PR SAMHD L (SAMHD1
(T5924) ) FIAE L T B ARANTPAE 48 i Hh %) mT 4 5 HLAE B BN B A Vpx (SEQ 1D NO:82) [
175 10 T 470 SAMHD 1 1) 4 %6 250 28 o 4 %6 25 28 LA GFPFH P (1) 40 B 1R 13 49 B N B 67 (GFP+%) 1#E4T
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DB 40 R HEAT Sl - 48 1 B 129/ FEERR TR 1 3ME T IR 51 045 & 07 A 19 M R
VelcrolX 204N 1% H 1R 58 —8E 5 ¥ 0 gRNAXT AL s b AT g B AEAFATGF 21, RI) T 37 AL
HCUR65 ML TR , A NCAT,

[0074]  [E15F7%H T VPX™* AISAMHDI (T592A) SRW2T [ L ik 58 43 i 1 idid R A A
A VPXHISAMHD] (T592A) 5|2 R R 2 A B IK

[0075]  EE167~H 1B XH ) I iE PR AT A2 1 9 FLd o S 2 IR B -5 300 4% S i i 42 1) Cas 9
PR AR ) R R - BRIR BE BR B Cas9 (“SpCas9”) MRS H T 72 ECas9VI Al (nCas9)
[FIHB40AZAE . FED1079C. S1173CELD1 180CAb ¥ > It & BR k5 51 N 2| Cas9 Y] 1 fgH , DL
Cas9REE 73 Tl TR E A K- 25 BRR & () 73 EI N & ikCas9 (1Cas9) - & A H840A A
D1079C (SEQ ID NO:85, B =4 R i 5%) \H840AMS1173C (SEQ ID NO:86, HA =& Bt
%) B{H840AFID1180C (SEQ ID NO:87, R w& R %) R4 I H 5mlvRT5M (SEQ 1D
NO:40, B = a Bt ) M S R P BECas M AR BE T T R . & H840ARAF(H A S
B RHMAE AR (SEQ 1D NO:84, R A BRF5E) 19 5mlvRT5M (SEQ 1D NO:40, A 5=
QAR HE) EREN Cas9 V) 1 FA/E XTI o 2 48 25028 LLGFP BH M 1 48 B 1 | J3 LE v B Az (GFP
+96) HEAT M o 40 HEAT S < 4 FH A 85 M B RRRTAL I3 ML H IR 51 M 45 & An s 19
MMEEEEVe l crolX 20 TR 25 — 5% 51 W1 gRNAXS A7 s B AT S4B A1 ATGG /7 1), B 7) 11
[1)3° AR AR 2 ML IR , RAZHCATA.

[0076]  KEI17AZRH T EFXS U 3G b AT 50 Sk B Rl & 9F BRIE N AN E IR - !
& kR & 2 02> B A ik Cas9 (1Cas9) S1173CHY AR i B2 3R cnCas9-RTAY B AR FINA
Ui [X #k AnCas9 (1-1172) -Npu NP & ik (SEQ ID NO:90) , J H.nCas9-RTH) E 44 [t C K i [X.
1A ANNpu CH - fk-nCas9 (1173-1368LL 22S1173C) -m1vRTASM (SEQ ID NO:91) o4 E N & ik
Cas9-RTHYEAA (£ I2%) I e B0R 5w R BR B 55 47 #CasOt i 44 (SEQ ID NO: LFISEQ ID
NO: 2, 72 MI2%) B g R 3R 04T 1 LU B o 2 48 2502 LA GF P FH 4 1) 4 B ) 1 40 B e fr (GFP
+96) HEAT M & o 40 HEAT S - 4 FH LA 85 M B RRRTALR L L3 ML H IR 5145 & An s 19
MMEE R Vel crolX FI20MZ TR 25 — 5% 51 W1 gRNAXS A7 s B AT S4B fE 1S ATGG /7 1), B 7) 11
[1)3° AR AR 2 ML IR , RAZHCATA.

[0077]  EI17B/R i T &% U 3G b AT 50 SRR A 9F BARIE N AN EIR- I
& kR & 2 02> BN A ik Cas9 (1Cas9) S1173CH) BRI i B2 3R cnCas9-RTAY B AR FINA
Ui [X #k AnCas9 (1-1172) -Npu NP & ik (SEQ ID NO:90) , ¥ H.nCas9-RTH) EE A4 [ C K i [X.
1A ANNpu CH - fk-nCas9 (1173-1368LL 22S1173C) -m1vRTASM (SEQ ID NO:91) o4 #1445 ik
Cas9-RTHYEAA (£ I2%) I e 0R 5w R BR B 554 #CasIt i 44 (SEQ ID NO: LFISEQ ID
NO: 2, 72 MI2%) B g R 3R 04T 1 LU B o 2 48 2502 LA GF P FH 4 1) 4 B 1) 1 40 B e fr (GFP
+96) AT M o 40 HEAT S < 4 FH A 85 M B RRRTALR L L3 ML H IR 51 M 45 & Ar s 19
MZE R VelerolX MI20M % BR 25 — 5% 51911 gRNAXS A5 s b AT m i A AFATGF 21, Bp P 11
(13 RE IR 2 UR65 M IR , TRAZ NCAT,

[0078] K18/ T 2 B Hy ik Cas9-RTAY AR AE A7 72 AL S HDVAX g (7 il 5%) B tRNA (5 ]
26) I gRNATE I R 7EgRNAR SR BT IR 56 85 5101137 193 Iy Kb 1 i RUR o o R B s e
Cas9-RTHIE/AF % AnCas9-LZ1 (SEQ ID NO:1) FMLZ2-ml1vRT5M (SEQ ID NO:2) I Hilid =
R FE%ERE . tRNA R 5SEQ 1D NO:94 (GGTCCCATGGTGTAATGGTTAGCACTCTGGACTTTGAATC
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CAGCGATCCGAGTTCAAATCTCGGTGGGACCT) AHXT ) 7 41 o an N it AT Y - 13 FH B A 85 ML IR
RTAEAR 13 ML TR 5145 A s 19O Z AT R Ve leroX (20 M T R B 85 51 W AN EE — %
19813 A THDVAZ g B tRNA T gRNAXT AL i 354 T Gt (15 ATGG 7 41, RIY) 1937 Ab I R 462
MEHE IR, RAZHNCATA.

[0079]  WE19ATR HY 1 — Lok i G S M) SR AR R W 2E L AEAAVH B BRI 2E I AEAAV Y L 26 &
YuiE 2 (PE2) 4y BIPE2 P 2 ml DA A A 5 Z53% J 1K 7 I 99 95 75 100 4% s i 4o 58 AR 4k
(pentamutant) (m1vRT5M) fli-& AT LA K 21 DL 22 T AN BE % 0.2 2 AAVH [ ORF 4w i 1 171 11
Cas9 (nCas9) . & 7 Al LAF] FHAAVIE 1% nCas9 Flm1 vRTHMI 2844 , FiriAnCas9 fiml vRTHM & H
A% /N T-AAVIR K 2 RE 1 ORF 4w . Rewriter al (RWal) AJ LLA)FnCas9. 5mlvRT5M
filE BIMS2 41 B 1 (MCP) KR ELFEMCP K AT DL e 45 -5 BIMS 2 % & 1) gRNA . RWb L 7] LA FH
S B Ak = S R B SR 2L 5B AT nCas9FIm L vRTEM . RWe 1 1] LA FH T LA FINpu N 25 ik 43 1| DA g
FH 4% E 2B EAAV R Y ORF 7= A2 nCas9-m1 vRTAMER [ [ 351 £ 58 28 f&nCas 9. RWd 1 °] LA ZE 3% 4 1+
& TR S EA T IE L T 3R EnCas9MIml vRTEM,

[0080]  EI19B/R Y T 036 — b g Fy A 1) 4 i HH I GFP R I o MikinCas 9] S Npu N bty
W2 ik (5 AinCas 9 CA B F B il & (INpu. CR S N 2 IR BC ) Bl 1 A 3G 4 1t oy 2 ik e
AR 2F T R BA R AIm L vRTSMASIN R ity i B R BEZH 387~ 1 #Ser1173CysnCas9-ml vRTHMZE AR
RFERRF£117251173 (nCas9 (1-1172) -NpuN5nCas9 (1173-1368;S1173C) -m1vRT5HM) 2 [8] 43
EP= A T PR B R ) 2 /D L1245 1K e R

[0081]  WE19C/RH 1 ALHE— e g 48 M AR (1) 41 B H I GFPRIA o K RWal \RWb 1 FIRWc 1 5%
1HE g RNASZ B AL B Ju 157 77 1 1327 40 96 1) 2 4 XU 2 40 % LA 1 1) 4 B 80K /2 F 5 RTT - PBS -MS2
gRNAZE ff B R B X6 I RWAMATSE B 150 % LA b (1) G O RW L 35 SE BRI o« AN B A MS2 K J 1)
gRNA5nCas9AIMCP -m1 vRTOMAA i AR JL R 72 4 T AL TR BMS2 K% 3% (RWd1) [# gRNAK £ 4H
IF) F) S 2K %

[0082]  PE19D/R 1B HEAL — L g B A R A 1 I A M IR GFPRIA  F 025 B A sk
AAV2RI AR T IRWe 1 LA AR 252 . 8x 10 MO T % 5 % A BFPHIHEK 293 40 i 7= A4 1 74.8 %
GFP+4T Y . 28720 T R B s DL T 3948 + ok B = AN ARRIERE S 10— AR dE R 2R .
[0083]  [KI20A7R H T B A ] S RNARG — L8 25 [a] B ) o RTTFA 30 5 S5 8 — L8 175000 2 Wl g AN AE
PBS LRI H I A8 2 J5 A4 Ja 811 FERTTHIS  AbFli A HRTTI 3’ X (GPS V1) 2258 1 /3 BB AE
PBSI3” &bt N SRTTIFS ¥ 45 (GPS V2) 4321 7 51 ] LIS PBSF 5 [ Sy B 43240 425 (R 4 0l
[0084]  [EI20B/~ it T A FE — b g A4 R AR 1) 41 B HH I GFPR IA . RWb 1 FAIE$E 107 -nt RTTHY
] FRNAF A2 1 14 % GFPHAI A , iX 2 I T B A 13-nt RTTSEHLI38% o i M20-nt GPS
V2 (RWb2) fi 4B AR 18 = 2 24927 % o

[0085]  [&I20C7~ H T 36 — b g Ay AR 1) 40 i HH I GFP R I o 8 FH 129 -nt AR M) 1111
£ F65-nt %23 -nt RATEIL FFAGPS V238 i 1 445

[0086] 217K HY 1 A0 45 — 1 2 48 A4 2 47 1 4t i B GFPERIA o mT DL BN A Ve Lero F
SSP, M 7= A2 2941 % g Rewriter 3.2) o fESSPHI RIS -nt 5 55— & 0 EE AN T AN $2 4t
) SSPA HLTH Y R A2 1 o S AR S8R B4 LA M8 = R B = AN AE AR AR S 1) — AN b
WERZE TR HY 0% =P<0. 05 ; X2 A A 06

[0087] K227 T AHEL T-SSPZ S HDVIABEESSPZ JG H AN N B Z ER tRNA G [ 1 iR 3L
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RINEG T R 58780 R A8 DL 1 = ok H = AN AR s AR B i — AN
WERZE 7R HY 0% =P<0. 05 ; XUIM|22 A A I

[0088]  [&|23/xH T SAMHDIp- S5Rewriter 3.03L36iA B AL 7 AEEE Y] 1165-nthb 23k 5
AR R R ZE . VPXRODI 7 b 3L 1 A5 2 48 AU 32 Wk 52 3| 75 AN A7 AE SAMHD 1 p- R 75100 T WL 462 211 3%
RINT8%6 o AT R EE AT A &= K H =AW AEM LS ) — AR I 22

[0089] K24 47 T AE AR — A2 RIA M B A iR 2H 5 I d R AR I B

[0090]  [E|25A A R HY T 14 FRewr i te k) A4 1) g 8 R (1 & 46

[0091]  [E|25BFI25C/E /R~ 1 2% T8 FH ] S RNAGEAT 1) — LE S B0 145 S

[0092]  [E25DJ@ 7~ 1 FHRW2T FgRNA%E YLHEK293T LA 27255 2298T>C I AR A 7E 1A B& - H 1 LML
T ) ot AT ps rp B LA R AT AT AR 5INRAE

[0093]  E25EfE R~ 1 RRTTE M N AL & A A po ly ASIE I T BR2307A> G R AL T R T RN re
A RN

[0094]  [KI25FfE R T ik 57 AN RT T B Ao 2 R AR v 1041 .6 %

(00951 PJ25G 7 1 i ASRTT HF R A 16 B8 1 B PAMFF 71 (0 30 BR 58 A8 ik 22 3 2298 T>CRAE
[ 2 0 o

[0096] K267~ T Velcro (MR NGPS) 7E 1A FALIR H B = IR AL

[0097]  E2T/RHH T —Ledmil RS 455

[0098] W28~ tH T A FH— e dmih R G0 2H 43 IR1S M dmti 50%

[0099]  KE29A-29F7R i 1 H— Lo gt R0 2 Ja A% Bl 1 13 B %

[0100] W30/~ T —Ledmi KRR M 4H 57

[0101]  EI31A/RH T 78 FIARSCHT IR — s gdf 2 o0 ab P 2 J5 HA RRAR I SE B %

[0102]  EI31BRH T B AE R GH e b LA SRAS I 1 B %

[0103] 327~ T X T R4

[0104] 33/~ T XA T RAE R AERCR

BASHEA

[0105]  ASCATF T HF {8 FICRISPR - Cas 2 48 k47 K iy H. 7 250100 3k 8] 45, 2 (1) 75 4k A
E W OFE 5 B B Cas 9] T (nCas9) 35 T~ Cas ) B Ik g e 28 1T LABE T-30E47 %
e RAR (40, ARGERCET) B HE 5 4 5%l RT) (40, 523 JE 1K B M5 7 BERT) 2K
nCas9ff) H B T-CasOf) g 2% (0, “Se S 2R") vl DABR T/ N 6ok B A% IR AR
o A SCHRAL T Cas 1) 11 il 1305 7 S5 B AA) B A 2 T REAR 1) 1) S A IR AN s ) JEC DL it 3 TR 4.
U BR 2 AEE VRS R A] sak E T

[0106] A SCHTIR Y J5 i AL A W0 AT LA & X Cas OFIRTHEAT 43 1, — Ak B 3L K14 . Cas9
FIRTH 43 1 — RAL B IL R K ] DL SEBLAAVAL 2 . CasOMIRT ) 43 1] . — RAL B IL Rk ] DL
SE L&

[0107]  ASCHEIR T AAVRT I8 32 K F5F S 4 2H 43 o — S S i 51 40 75 326 026 Cas 940 43 FIRTAH 43 11
AAVEIRL . $2 445 T F TR FHAAVIE 1% Cas+RT R GE I 25N SE ] S 44k /2 s vl LA s IR 1S 2 F T
MO AE ML AAVR BRE /N RS FE SR 2H 53 (19140, 294 . 5kb) FHEFE

[0108]  JHRL T BCIE R AR (1) 578 , I p S8 a4 N 988 o 45 I, 0. 25 T Cas T 1 ik
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RT (5 4, A SRS B A N SEAR) o — S S it 9] 0 3 FH T P 2 22 1 2% A 3 A7 26 (R 4 4 5 1)
mlvRT.

[0109] 7] 11 CasOAH 4 55 iy

[0110]  ASCHEE TAH AW, HARECas I OB A SCHAAE T A9, HAFE W 50 . A3
P T HEY, HARECas V) 1 B A 55 S . Cas T I AN 00 4 SEBE A 25 /0 — 3840 v] DL,
B TE B 22 KRS R . Cas 1) 1 RN 00 2% i ] LA 58 AL T B 1Y) 22 i v o — S ST it 491 6
B Cas V) MG DI Re Fr B - — L6 552 it 5] €, 55 390 4 S i 1Y) D e B

(01111 Cas ) I Jilg A1 30 4 5% g T DA JE B Cas - 10 4 s g S — S8 4K . Cas - 100 6 ik g 5 — SR 44
AL 3 — 7 RS M TR 5 — 7 R AR T DL 5 Cas ) DRl & . Cas - i 4%
S R AR DL B AR T TR AR G M BT IR B T R T SR AR A e mT DA 0 A S
Ho B SRR MBI UL S 5 R SRR IS A IR EE A T LI i Cas - 1 i S I
R R E— R RS LB R A R PLEE  2E T IR AR S T DL HE SR A
BRI BE Bk T R RIRPLEEZ Ah, 58— 5 R AR EE MR 28 — 7 R RS M T LG 7
AR R, B WA SCHT iR 1 SpyCatcher 8¢ Spy Tag il 73 »

[0112]  ASCHRAE T4 TR A AR, A FECas W Y FE A% BRI - Cas W] Y FE A% BRI 1T LA
35 CasOT] G FEAL IR - A SCHEAE T 4 TR M A, o FGCas V) 1 B . Cas T J FEAZ TR
B ] LA Cas VI I . Cas ) 0 i 7] LA 35 Cas9 Y] B (nCas9) .Cas9n] gm e A% MR vl DL
FinCas9.Cas ) 1 B AJ LA IS {5 Ca s OR% IR il 245 A4y 35 58 A% 7= A2 . Cas V) 1 i 1] DA 77 A2 R B KT 24
T A XU BE T 2

[0113]  ASCIME T & TR, HAFEHEZE RT) AR T4 TR
AR, ARG Cas I BEAIRT . A SCHRAE T 48 TREAL I M 4, A FE Cas9 ) I B FIRT .
nCas9nJ A7ESEA% BR 1) BEAL fi Ak 51N BREE T 54 (SSB) o 100 4% s g ] LI A6 B3 A\ AE R A4
() 1 300 2 3% o A — BB S 45 P, nCas9 -RTA /K 7] A 5nCas9-RT MY @ AR fl & . il A 1)
nCas9-RTH G A 7E B ) 22 il b ] DAL 48 nCa s ORI 4% ik il o 7 — B8 S i 5 1, nCas9-RT
FIERARTT DL 4 #InCas9-RTA A . 43 #InCas9- RTH AR LE 4 — 22 ik P AT DL A3 4% nCas9
I HLAE 55— 2 IR B vl DA RG4S . 20 #nCas9-RTA AR fInCas O ANIYi #4 S B 7 JL R
RIS AT DAY RS — SR A o AE — S STt 5 vh , 55— SR S5 i 48T LA AT T nCas O INA by o £E—
S st 5 5 — R A S I R A B SR A g M3 mT DA T30 S CoR g
1E— SS9 rp L 55— IR AL EE R AT LA FnCasOfI CoR i o £E — LU St , 588 — 3%
T gE Mgk — SR AR 28— R AR G R AT A T I SRR N A b 55— R AL S A T LA
045 = B P 5% JFKBP JFRB. 45 #1 & s R A . CyP-Fas .GyrB.GAT .GID1 . SNAPFR2% Haloks
2% Bcl-xL FabalLOVES #35 . 35 — — SR S5t 380 nT DU 46 L 2 IR B 5%  FKBP FRB. 25 i 1 48
EFREEA .CyP-Fas GyrB.GAT .GID1 .SNAPFRZ% \Halobr2% .Bel - xL FabakLOVEE #yiek . — Ak,
AT DABE i S BT DL H R - AT DA A2 B 5§ SEQ 1D NO: 1824t 1 #EC R ¥
b 3T = B b B I nCas 9 924 . SEQ ID NO: 242t 7 7ENR Uity b0, 475 555 2 R 5 £16) 10 s
SR SE A o

[0114]  7E—2esTi il , AN TF MR LEFEZ E A5 S (NLS) « A STATR M AH A1)
A LA G 5 Cas V) I R A 1A B ALAE 5 o 75— LE st b, SNLSFl & i Cas VI I B B35 5
SEQ ID NO:138F/b70% & /b75% & /080% £ /185% . E/090% £ /095% £ 7096 % .
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2/097% 2 /98% | 2299 % 8100 %6 AHIF 7 51 o A SC ik 1) 2H 4490 o] DA B 45 SRTRR &
IR EDIAT T o E— S5 5] , SNLSFEA FIRTE 5 5SEQ 1D NO: 958 /b70% . £ /075% .
£/080% £ /085% . F/090% £ /95% . E96% 2 /09T7% £ /98%  F /099 % B,
100% MHFI 751

[0115]  jf e S g mT DA 4 >R F AR AR i B 520 10 9 J 7 A2 P 446 A 388 o <J B A iy B 520 100 9 s
T AT UL 5 Cas U F1 B — 340 il 6 o 100 5 s g vl LB HE SR B A T T N & T 7 91 4R TR
TTEH N 27T LA 5 Cas U 1 Eg 1) — 3 3 Rl -G o 300 2 Sl mT AL HE >R H 100 3% S i B gag -pol 2
T E BRI R W S B gag -pol 2 B I S5 38 0] LL 5 Cas V) T g — &6 70 ik &
[0116] Ak A LA#i FHSpyTag/SpyCatcherEi #H5¢ R4 SZH . 4514, RTH] LA 5 SpyTag#>
%4, 3 HCas VI B AT LA 5 SpyCatcher#i 43 4 & o AT B 4, Cas U 1 W LA 5 Spy Tag i 43
%4, 3 HRTAJ LA 5SpyCatcheri#fi 7348 & - {4 FSpyTag/SpyCatcher R4t AL AT LAEL &
T RAR 32 R LB (BN, Cas ) 1 g AT LU 1 Spy Tag MISpyCatcher#i 43 HRTHL A
Z4) o 5SpyTagiiSpyCatcherili /4% & 1) Cas V) I i v] LAE 55 —AAVH $24L . 5 SpyCatcher
B SpyTag#B 7> A HIRTA] LATESE —AAVH$2 L.

[0117] R Fhithi 4% S Bl 5 A AN TF I LA RN 51— B30 WIAR ST T 1R 300 2 S g mT LA Ay g 4
JE 7 Hb ZF #OFF B RT (GsI-TICRT,SEQ ID NO:3) « E W E A W RT (ErRT,SEQ ID NO:4) .
marathon RT (SEQ ID NO:5) .BmR2RT (SEQ ID NO:6) .3k HR2ZHE & HEMR116-1016 (R2
(116-1016) \SEQ ID NO:7) \BmR2en-RT (SEQ ID NO:8) .humanLIRT (SEQ ID NO:9) .
humanLlen-RT (SEQ ID NO:10) .murineL1RT (SEQ ID NO:11) .1trA(SEQ ID NO:12) .
ml1vRT5M (SEQ ID NO:13) .ml1vRT5M (SEQ ID NO:40) .m1vRT (SEQ ID NO:14) .XMRV3VP35RT
(SEQ ID NO:15) .galvRT (SEQ ID NO:16) .sfvRT (SEQ ID NO:17) .foamvRT (SEQ ID NO:
18) JHIVP66 (SEQ ID NO:19) \HIVP51 (SEQ ID NO:20) .rsvAlpha (SEQ ID NO:21) 8{rsvBeta
(SEQ ID NO:22) o A\ T F 5 S5 it i] DAL ST NAR oty FH AR = IR » BB A A TR B S B T e B =
NR 31t FE R 8 o 9 2, 30 6 SR g ml DL B A 5SEQ 1D NO:3-SEQ ID NO:6.SEQ ID NO:8-SEQ
ID NO:12.SEQ ID NO:17.SEQ ID NO:18HZSEQ ID NO:40-SEQ ID NO:80H f{I4F—I5iAH N} R
() 2B 1 NA S B 28 BRIV 7 81 o £E 3 — S v, i % sl mT LA RAA 5 SEQ ID NO:7.SEQ 1D
NO:13-SEQ ID NO:16=¢SEQ ID NO:19-SEQ ID NO: 22 ff4F— T AH X B N i s n 1 Ff
TR BRI T 7 . ¥ i 5l 7] LU 35 5SEQ ID NO:3-SEQ ID NO:228¢SEQ ID NO:40-SEQ ID
NO: 80 FAF— T A £ /080% . & /085% & /090% & /095% . £ /096% . £ /097% . & /b
98%  22/99%  22/299.5% 100 % J7 F1 [F] — P B 8] AT AR 1 43 G 1 2 3 sl v B
[0118]  ARXAF THEY), H AT RN, Frid 10 # sl B4 5SEQ 1D NO:3-SEQ 1D
NO:228¢(SEQ ID NO:40-SEQ ID NO:80H f4E— T A A & /080 % J¥ 41 [A — 1) 7 51 H
B W g a3 Fr BenT P S Cas V) D B @l A o — SeSEHE L & — PPl &9, B 510 6% 5%
Pl , 3R T8 2 SR Tl B, A5 ok Y AR R i B 02 T 9 e o AL I 5 A3, P IR 0 e SRl T L S Cas )
1 Pk 5 o — L STt ) 0 2 — P e i il , OB HE SR H A T T N & T 7 2, B iR 1 v 5%
filg 7] LA 5 Cas U 1 iRl o — 26 STt 91 0, 2 — Pl i s il , HL gt ok B W 4% s B gag - pol
2 A S5, BT 1054 S nT DL 5 Cas V) I R & o 300 3% S il vl DA AR

[0119]  AJF T HALSZFR FIANTP KA T 35 PR 2H G B 0030 (1) 07 1 o BT 7 6 v DAL 2 S
JE IK B L9578 B3 380 4% S g (m1vRT) B AR A AT JE DR 2H S 48 o A SCHTRRT, 4im1vRTHA] LA
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B E N fURAF G RAR BT IR 3 IR ] DU T30 5 S 1 A B 221 4 o BT idm 1 vRT BRI AR fA AT
PLELFEAL TA7 B 221 A0 1) 528 o 67 T 060 B 221 &b () Tk 55 5828 AT DL AL FEQ22 1R o Tk s 28 AR
AJ DAL 300 % S B A7 B 22340 o T ifm 1 vRT FL AR A ] DAL F5 AL T 47 B 22340 ) £ AT A7
T B 22340 AT id 55 54 W] LA AL FEV223A . A7 T B 223 4b ) AT i 55 548 v] LA $5V223M,
[0120]  — skl it 1) 0, 75 — iAo A 25 DT 20 G 80 A50CR 18 7 %, BTk O V2 B0 4 FH S J 1K A I
I3 993 BRI I S G (mlvRT) EAT SE R 2H G, BT I m 1 vRTHE A& 1 e sy FEAE AR ANTPIR B 1 11 i
e EE AN, mIvRT AT DAREAZ 1 1 P AKX ANTP Y Ko

[0121] R TF )30 3 S lilg o] AR 4E — AN B2 AN AR L 51l 40, 10 % s g ml DL AL FE AR T2
7 1 S 1 (140, SEQ ID NO:81) By — AN ek 2 ANRAR  AE— SE STt v, 30 4% Sl v 1)
RURAF ] DL 1 Cas9 - RTAE SR AR AR TR = L RAZI 228 7 1 1K) G A0 R o 100 3 S g ] DA
£3.3% 5D200N, 1603W. T330P . T306K . W313F . Y8H.P51L.S56A.S6 7R E69K.Q84A F155Y . T197A
H204R.T246E N249D.E286R.Q2911.R301L.E302K.F309N . M320L.L435G.D524A.D524G .
D524N.E562D.K571R.D583N. Y586S.H594Q.H638G . D653N. T664N. L671P.Q221R \ V223A.V223M
BUHZH G AT AR T-SEQ ID NO: 81— AR AN AL 1 % S il v] LA AL FE AL T 2 2L 1R
A7 B Q84.1139.Q221.V223.T664.L671.D524 .P5185S674b (K] — AL Z AN RAT (40, %
AF) o 3 S AT DL AL HE 5 Q84A . L139P.Q221R W V223A . V223M. T664N . L671P.D524A . P51 L5
SO TRAHNS B — A8 2 N AR (N, SRA) o — PNk 2 ANRAET LLESEQ ID NO: 818A
SCERER NP — N EARA AT LS FISEQ 1D NO:81BA S E 1 55— M F
F /75 % FHIA] L A2 /080 % AH ] 22 /85 % AHIF] 322186 % #HIF] L &2 /87 % AHIH] L 2 /88 % AH
] L 22789 % AHIH] « 227190 % AH A 227091 % AHIA] « 222092 % MilF 22 /093 % HHIH] « 2 /094 %
FHIF] 2 /095 % AH A 27096 % AH A L 2 /097 % A [F] « 28 2298 % IR 5R 2 /199 % HH[A] ) 42 ik
B 5 FAE G o 75— L S 451 o, 308 9 S g mT DAL G 55 D200N L 1603W. T330P T306K AW313F ({4
U, SEQ ID NO:138%SEQ ID NO:40) AHXT 1) FRAR o £ — Le s 5] v , ¥ i il vl LB 46 S
D200N.1603W.T330P T306KFIW3 1 3FAHX B [ S AF Fl— A8k 2 A 3 AN A8 (54, SEQ 1D
NO:41-SEQ ID NO:80) .

[0122]  RTWAT DAL E B 14BH AL B i — N B2 AN RAZ a0, RT AT DAL & A T A7 B 51,67,
84.139.197.204.435.524.653.6645467 1 5L H 4 & AL () R4 RT AT LLEL & AL T AL B P51 .
S67.Q84.1139.Q221.V223.T197.D653.T664.1671.1.435 . H204 5% D524 8% FH: 2H & 4b [ 5845 L RT
Al AR S A A B A51.67.84.139.197.204.435.524.653 664 1671 Ab R 2845 , 5845 1] L
BT ERA  F DA R DAL FP51L.S67RQ84A L139P.Q221R \V223A,
V223M.T197A.D653N.T664N.L671P.L435G H204REk D524 A5k H4H & 4k RT R DA AL & A7 B
B1AL I FEAS AL T 057 B 51 Ab ) 538 0] AL A P5 1L RT AT LAAL A 57 T B 67 Ab 1 9845 . A T-hir
EOTAL ) FRAZ AT LA 5 S6TR RT AT LA 3 67 T A7 B 84AL A JRAZ 7 7 B 8440 i SR AZ 1T LA
A5 Q84A RT B LA & A7 T2 B 13940 ) 2875 o 7 T2 B 13940 ) 2825 0] LA A L139P RTH]
PLELE A T B 19TAE I RAS AL T AL B 1974 SR A T AL T19TART R LAEL &AL T B
20440 1) T4 AL T B 20440 1 R AR AT LA ETH204R o RT AT LAAL B A 47 B 43540 ) 584% . 47
T2 B 43540 5 0] LA B L4356 RT A] LU F A 47 B 524 40 1) 5AF o A7 T4 B 524 40 1)
FRAR ] LUAL B D524A RTA] BLAL B A7 T 07 B 65340 [ R A% o A7 T 47 B 6534k ) 5828 7] DL AL &7
D653N.RT ] DAL & 57 T 7 B 66440 1) FRAT o ir T-47 B 66440 i A% 7] LLAL £ T664N . RTH] LA
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EALTALE 6T IR RAR AL T AL B 67 1AL R R AR AT LA B L6 T1P RT ] LA BT ik AR Hh (1)
BT, 1A 245 34 VA S5 6 TS89 1 0 B 2 AN R4 RTH] LA &m 1 vRT . RT
AL EmlvRTHM . B — N Bk 2 AN AR FIRT I DAL G 6 F A SCIR L IRT R A 1) — A 2
NRAR AN EZ N RABT U R AR A EY R TAEE AN REHEDY)
(1) G 0 50 o SR AR T DA BT DAL 4 N AR T S Il L 4R X 4R 5 P51.S67.Q84. 1139,
Q221.V223.T197.D653.T664.1.671.L435.H2048kD524 8% He4H A () F i (54n , 76 2 3L 5 7 1)
) BN RAR SR LS R B P51.567.Q84.1139.Q221.V223.T197.D653 . T664
L671.L435,H2048%D524 8% HAH G 1 N Ui (40, 7632 2 0w 77 w) b)) B4 AN AR 45 N RAZ W]
LELFEASCA TR T MR 2 TR 4G o P iR AR 2 B B R A R AR
[0123] & — s o, Wi % g BoA 7 T 47 B P51.S67.Q84.1139.T197.D200.H204
Q221.V223.T306.W313.T330.1.435.D524.D653.T664 .1.67 1 BLL600EE H:4H & Ab ) s 5828 o 7F
— S e 45 o 0 Sl LA A T B P51.S67.Q84.1139.Q221.V223.T197.D653 . T664
L671.L435.H2048%D524 8% H 4 A 4b 1) fUR AL AE —Le STyt v, Wi K R A A T E
Q84.1.139.Q221.V223.T664 84167 1 B HAH A AbH FURAZ

[0124]  #E— sl fo 100 4% S g A B F5P51L . S67TR\Q84AL139P . T197A.D200N
H204R.Q221R\V223A.V223M.T306K . W313F.T330P.L435G.D524A .D653N. T664N.L671Pak
L603Wek H2H & 1 RUR AR o AE — LU St 47 v, W 3% s il 2 A R F5P5 1L . S67R . Q84A \L139P,
Q221R.V223A.V223M.T197A.D653N. T664N.L671P.L435G H204RE,D524ABR FHL4H & 1 A% .
7E— B St 5 o, 300 S LA AL S S6TR W Q84A . L139P . Q221R \V223A . V223M . T664N L6 7 1P
BiD524AB FLAH A1) SRR

[0125] AN TR I8 5% sl v] LLELFE IR X (5140, 2a 30 B 3a3h) o A4 I () 100 5% S ilg ] DA
20 B 24N (A0 E 2 AN VASANEE 24N 50N EE 24N 60N B E 2N BIANEE £
AS1004N B FE 2 AN V5004 BCFE £ A4S 1000 BB 2 /> 2000 B E 24~ 3000 B 2 A4
4000 B 2 4~ 5000 B B £ A~ 6000 B BE 2 4™ 7000 B FE £ > 8000 B 5 £ 1~ .
9000 BB £ N E 10, 0004 B 2 MR I 4 )7 51 o R AT L Sl v U s B2 %
2120 B Z L0 B 2 45N B E2 L5000 B Z L1601 B2 L8N B Z 41001 2
2 21500 E 2 291000/ 22 2120004 2 2 £)30001 . 2 2 2940007 2 £ 215000 . &
Z 2160001~ £ £ Z170007 . £ £ £18000/™ 2 £ £190008% £ £ £10, 0004MZ HF BRI S 45
A o A% 5 T B 30 26 S5 T 1 LA 5720 31110, 0002 HF B ) S B8 471

[0126] A0 1 300 A% SR g ] LU ELAG B4 iy g A7 1 o 34TV T DL B A5 A SR b 1 0
SEBGHE AT 2 AR IR — T A o o 3R AT M 1T DL 5 R SR i SR i 4R 47 bh e o 100 % SR g v DA B
5 AHEE TmLvRTIE AN B AT 4 o« B A G 00 R AT 1 1 208 S g v DL 7 A TR 1) BB A7 st &b D
AT AN, BA KGN B AT P ) 30 5 Sl o] DL DN mT AR A% BRI R e T
FHEE Tm1vRT , 80 %% 5l v] LA g4 7 51 vb AT TR o B SN R A7 2 10 3 2 S g T
LA FE N T A o £ — LE St 5 vh , 35 033k AT P () 4 N 0T DL3e N\ 21 25 33802 5 3 2 [R) B 45 44
135542 [a) 1R 300 2 S T v o LA 388 0 040 2R AT 1 1 300 2 SR T mT DA B AR SR A o A, HLAE BE 0
HEAT T 1 30 S Bl 0T e Sk = RNARG &5 A 33k Bl 3 T e ik = I e 4 i 38 . B BG N ) )B4 T VR
T Sl ] DUAE BN 25 AR TR R AL 20N BUE 24N (40 B 2 45 B TE 24 .50 B.
B ZA60MNEE Z A BIANEE 24 100 EE 24~ 500N BE 24~ 1000 B 2 A4
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2000 B 5 2 A~ 3000 B BE 24N\ 4000 B E 2 > 5000 B 5 2 4~ 6000 B BE 2 A4
70001 B 5 24~ 80001 B HE 24~ 9000 B B 2 N8 10, 0001 B 5 2 AN IR — MR . B
SN FEAT 1 1 30 A S AT DAAE BN 25 S A TR R 2 2 29200 B 2 4400 B 2 445
M EZL0NM B Z L6022 481N B Z L1000 2 2 21500 B2 2510001 2 %
272000 2 2 213000/ 2 2 214000/~ 2 £ 2150001 . 2 2 2960001 . 22 2 2970007 &
%2 2180001~ 3 £ 2190008 2 £ £)10, 000 IR — g .

[0127]  #E—Lsjta 5l v , AHEL Fm1vRT , 300 4% S5 I 7 SR 8 (1) AT pii Adb G B K 41 o 00
e SR g T LA BE I AT G A R T ) S R R R o R AT A Ak G A 1 0 A SR g T LA
BFEIENT 1 o AE—LL S5 R, 3 A\ AE 25 0382 5 3 2 TH) B 4 A 33 5 4 2 [A) 4 N\ 21 7E $E AL
RUAL G i B A A ) T SR R o AR BT R AL G i B A A ) T B SRl R DAL R R L 45
T, FEREAL 5 A G e B K 41 1) 30 2 SR T RE R = RNARR 25 P 3B T B ik = i e 45 M3k . 7
B 15 Ah Gt 5 AT A1) 1) 300 e SR g R DAAE BR A 25 S A i1 20N BUE 20N (40 B EE 2
A4S 2 A 50 EE 2N 60 B 2 A4S 81N EREE 24N 1008 24> 5001 Bk
2N 1000435 £ 4N . 20004205 £ N L 30004 25 22 4N 400042 5E 22 /4N 50004 B B
£~ .6000 B8 B A4S 7000 B BE £ 4 . 8000 B HE 24,9000 B B £ /N5 10, 000 Y
B2 ANBEIR R . AR AEAL s AL e AT A I e S B T LR RN S S E A R 2
2120 B Z L0 B 2 45N B2 L5000 B Z L1601 B2 L8N B Z 41001 2
Z 241500 E 2 291000/ 2 £ 2120004~ 2 £ £)30001 . 2 2 2940007 . 2 £ 215000 . &
Z 2160001 2 2 Z17000/ 2 £ Z18000™ « 2 £ 4190008 2 £ 2110, 0004 B R — s . 70
— LS R, FE SR s A G B A 1) 1) T B S I B A A ST P ) G A i3 AT
[0128] RN JF (149 100 4 S il ] DA g /N300 2 S g o AT LU T 0K T 8 SR I, /)N 38 s SR Bl v DAL L
A 240 I SO B 3B % o A LG T m L vRT , 30 5 S i T DL A FE 3 40 B i it 1) 38 5% L AR B TR
KU g, /)N 300 7 Sy mT DL B A 7R 40 i A Sl 3R 0A o /Nl A s g o] LU FER AN 2 T 29400
M AL F L1420 AL T L4270 AL T L4400 AL T L4500 AL T 45000 AL
TF21550 AL T 21560 AL T 215990 AL T Z16004 AL T Z16504 AL T 21677
M AZTFL682N AL TFAT00N AL TFAT0N AL TFAT6IN AL TAT620 A Z
TFZI800M AL F L8500 AL T 490040 AL T A901I4 AL T 49500 AL T4
1000 AZ FZA1100N A2 FALAN A Z T L1200 A2 F 4127540 A2 T4
12814 BRAS 2 T 2913004 2 JE PR VR JE o A A FF IR A AR T DLALHE /NI e sl . — R AKX L8
A X B A o /NI SRl o] DU S8 I ) b AT 14 AR RO Ak g S K T S B A
[0129]  AHEL T 59& JE I F 095 703 B 00 2 S il , A2 T 1) 300 2 S Bl m DA B AR IR ) 2
P o B AT B ARG D B3 5 P 14D 300 e SR g A T LA A /N30 2 S Bl mT DL B B85 iy adb A7 4 L AR AL
RO G B K P B s AT AT 5

[0130]  ARXATF THAEW, HEHECasY) MBS Cas9 Tl FFEIL IR EE . 5 A AT —2 P Cas
) 1B . Cas 9 R 2 A2 4% BRI 19 92 510, 7 SpCas9 (SEQ ID NO:32) .SaCas9 (SEQ ID NO:33) .
CjCas9 (SEQ ID NO:34) .GeoCas9 (SEQ ID NO:35) .HpaCas9 (SEQ ID NO:36) FiNmeCas9 (SEQ
ID NO:37) o fE—Les i 5l 4 , Cas V) M B EL45 55 SEQ ID NO:32-372/070% & /075% & /b
80% & /185% & /090% £ /095% . £ /096 % & /97% . F/098% £ /099 % 5100 % A
5] 1R JF 51 o AR FF 1K1 Cas 9 AT G FEA% BRI ] LA ALFE A XS T K AR Cas O] Y FE 1% BRI 1 58 2% L Hi

30



CN 115667505 A ﬁﬁ HH :F; 22/61 11

iR 2R B
[0131]  CastJ) g A] LA AL 5 58AF S8 A8 AT DL S I Bl i3t P 35 KA £ o SRAZ AT LA 4 A\ R
A o RAFA] LN s RAR . Cas U 1 AT DAAL 35 2 I 20 IR il R o - Dk 2 R i R A2 W] LA T-Cas
DI EG ) CAR i — 2 o AR ST IR I Cas9 AT LA &5 47 T-Cas O CAR i — 2 H 1 P R 2 IR i R
A7 o P R SR A 0] DAL T-Cas V) I B L IR A B 574 2 e AT AR H 7 o 5848 v] DAAL T
PR e B BK B Cas O U 1 i P o 22 JPE &R i R AR AT DAL HES 1173 It & IR s R AL ] DL A 45
D1079. M2 MR i R A2 W] LA FED1180,
[0132]  Cas9) I (FRAkEEER B CasO V) T HE) ] DAL A pi 58748 o i SR8 ] LU SICI P 45 i A
o 55 TR AT DA ok Py A BRAE AL o 7E — S St 451 s A SRS L A PO R AR AR | 22 B R
RAR TR p TR B ZR p AR o 7E— e STt {5 v, i AR 2 R s A A —
S S it 451 v 0 AR AL G 22 R R SR AR o E — RU S R, i AR R RE 5 &R T R AT A
S S it 451, A L FE TR R p AR 7R — S St 5], R SRR FD10794b o 7E — LE s i
B, RURARALTD11254b o 7 — LS5 h , i3 RARAL T-D11304h o 7 —LL STt 5] 1, i SRR
R FG11334b  E— oSzt 5l o, 9 ARA7 T-A114040 o 76— L SE 5 b, s 98 AR 7 T 11168
Ak o AE — e STt ), 55 FEARA T S1173 4k o 7 — LSSt 5], 55 AR FD11804k o 7 — 45K
g, URARAL T-G11864k o £ — e st g v , fiRAZA, T L12034b o /£ —LE S 5, fi R
AL TRI2124b o 75— L& STt 5 o, 25 948 A T B ik % 3K 18 Cas9HID1079.D1125.D1130
G1133.A1140.11168.S1173.D1180.G1186.L12038kR12124h
[0133]  Cas9) I (FRAk4EEER B CasO ) T HE) ] DAL &4 N SAR Al A SRR 0] LA SEI P &5
PR AR Y o 33 N 9828 AT DA ek P 3 R R A o 7 — S8 S 5] e N AR 0 355 2 I R i N\ 58
A7\ L2 A RAE N RAL L 75 2 FRAG N T AL BN SRR A8 N RAL o £ — LL S5 b, 95 N SRS R0 4
e I G B A N AL o 7E — LS 5 v, 9 N SR 4 22 B IR A N AR A — e S it 451 A
N RAEAUNE 3 2 BRI N RAL o A — LS SRt v, 4 N R AR A0 HG TN 28 FR i N R AL o 7 — B8 Stk
B R 3 N R AL T R FEFRAL B 10794 o 75— LSt 5l , 3 N RARAL TR IE MR A7 B 1125
b o 7E— LSt 5] A 3 N SR AR TR FE TR AL B 11304k o 7 — LSl 5] b, 3 N AR T
FEPR 7 B 113340 o 7 —Le St {5l v, 48 N RAR AL T2 FE R A B 11404k o 7£ — LSt 51 - , 4
NRAEN TR IER AT B 116840 £ — L8t 451, 35 N AL T2 B R AL B 1 1734b 7 — 28
SE R, 36 N SR T SR AL B 11804k o 7 — e St (5 v, 3 N AR TR FE R T B
11864k o 7F — L5t 51 7 , 3 N AR TR LR AL B 12034b o 7 — L& S s 51 vh , 35 N\ SR AR AL
TR AR B 121240 78— Le STt 5, 4 N RS A T BR A BE B B Cas 911 D1079.D1125,
D1130.G1133.A1140.11168.S1173.D1180.G1186.L12038%R12122 i«
[0134]  CasVJIIfF A LLELFESEQ ID NO:85-SEQ ID NO:87ESEQ ID NO:90-SEQ ID NO:92
o AT — T 7 8 o A — B8 St 451, Cas B 1 B 445 5 SEQ 1D NO:85-SEQ 1D NO:87H(SEQ
ID NO:90-SEQ ID NO:92F/b70% E/b75% F/b80% E/185% . F/090% . FE/095% . &
196% ZE97% & /98% L /99 % 5L 100 % AR ) 41 o Cas U] 1 il ] LL #6394 BR
2B I EER R AR AT DAL T Cas Y 11 B CAR g 330 70 INR ity Ak » 56— B AT LB 4
SEQ ID NO: 90/ 41,
[0135]  ARSCATF THAEW), HAFECas V) g A1 8 Sl , Frid Cas U 11 g AT 4% S A
R R R 1T, Cas V) 1 g AN I3 L SRR AT LA TREAL il e — 2R Ak o HLO,
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Cas V) 11 B AT i S g vl DA S 3R A0 IF BLAE A Bk T2 — SRS M3 1 4 gk
AT RZTR Yt - Cas V1) 171 ol RN 105 % S ilg ] DABL 55 B 1) 22 JOR % o

[0136]  ASCATF THAEY, HAFECas V) I By R0 4 5B 5l 4 i3 BT ik Cas Y1) 171 g A1 T i 10
BB 2D — AN Z TR, Hod Brid Cas V) B A AR 0 85 s BRI /0 — S B S EE
D2 BRI 22 KB, R BT 2 b2 BB ) 22 IR LR AL S T R AR A A 4R B
Hr 0 BB ) 22 IR o B 22 IR BE T LB ST A B T, BT IR Rl G B 1 BLFE S R AR
S TRARGE MR LS B 22 PR RL A S T RS M3 RT DA S B 2 R Y S
BURBRAl A o 7 IR ARG M 3 nT DAL B SR R i o T SRR S M nT DL A PDZ S
o ARG I T LS B RS AR R AR T DL S R R R I R A S R
S T ERARGE I AT DAL B T B A g K S IR ARG MR AT DL A B OK 2 k. S R A A
PR DAL S ik o S SR AR 25 M 3 mT DU AL e AL R R o i ot ot AR e R A T B
i EE AH AR AR I AR R e 2 o S R AR A 3 mT LU AL 5 TgM (MHD2) B 1gE (EHD2) )
ZERIIR2 (CH2) e EER B FAFC[X  TgGal I gAM) B 25 #1453 (CH3)  TgMEk I gE ) 5 % 45 #4354
(CH4) \Fab.Fab, 5t 2 BRI BEHE 7« 2 AT BIRNARG - fif Ve ¥ 28 M B8 SR AK IR B fk Bk
ZIPRHOM G AT — B o 53 SR ARG M 38 T DAL 35 47 4 5 (1 AT B AR 25 M3 57 SR AR 45 1)
T DAL B S R R B BE T B RS M B IR R (A 45 M3 2G 12 TgGRJR — SRk 2
KRS B35 5 15 5 5 CARDZZ L o JIE 2 W i 1 8 M T SR A IR 55 I R — SR AL S i3k
RUBEEE ARSI HIV Gpal =R 453 aiHPVASRE T HET CRum — RAR L M3 S = JR Ak 4
P3P DAL B Fe 285 M3 7 SR AR &5 M 3k mT DA, 5 570 S0 BR s i 445 #0380 PSD95 - Dl gl - zo- 1
(PDZ) G538 BE B or FI R VEE B SR AR 45 & 85 1 (SBP) ~mTORIFKBP4: & 45 #4933 (FRB) 2 24
# -Fasfit &8 H (CyP-Fas) (5L BEIREFA (CNA) FIFK50645 & 85 H (FKBP) \Snaphp4s
Halo#n%s \PYLEABT o 55 — SEAAR L A3 n] DAL B AR ST 9 57 — SRR M3 45 6 B
[0137]  ffi N & KR FRIE 73 FCas I A4

[0138]  7F —L&sziifi s , CasOf iR (4, Cas9-RT) 0] LA LA 4r BIM AR I T A E N 5 —
AN ZA W B KA — AN B A BIR RIS . & IR AR TP Tl R A iRk A
PRANBEE 2 AR IR B (SR JTR) SR R s ik B A RN AP R K T AR B N
AR (1, Npu C & IKERNpu NP & KD (R Rl o P 25 K o] L B sl fb AN BCE 2 A4S 4h
T JRITRLA I ELoT LA A AT R4 2 R DIBR 9 2 K. 285 SR nT DL 46 5 58 A R JK
AlE o Bl = S KBS — AN R IKME B R S W& KT DL AL 7E 4 M 5 K N it , B
F NIRRT DL LR AR S PRI CoR i o 1 2 JIR T DAL 4 1 I R R 225, I 1 Bt Sl R e 2
SRR I N B IR (e, £ T A0 B IR COR o &b, R & IR S 4 B IR I CR il &) o Cas
DI Bl ] PR IE AN 3 2 A B . Cas V) B AR 1 58 — BT LLALTE Cas ) 101 B N b
53 o Cas VI B 25— B vl LLALFE 25— PN & K. Cas U T B 1 28 — B ] LA A4 Cas V) T B (1)
CAR i B 43 » Cas Y 1 Bl 55 — BT LAALFE B8 — N 3 I o P 25 BT LA 5 Cas D7 111 il 1R NAS i 5
AN HRICA SRS o N2 K T LL 55 Cas 1] 11 (4 CoR 3k 0 45 RN R B R 4

[0139]  Zw At b & 0K - P9 & IR il & 10 K% 2 3 471 o] A 25 10 381 36 326 8044 (49 2, iR A G o 55
(AAV) FAK) H o 7 — LSt 451 , G i 55 P4 5 IR R (140 JOR B 4 S JOR 1 804 ] LA 328 2% 1) 4411 o
1E—Se St ] e, A0 5K - P IR R A RT DALE AT R 3 0E L 5 — A B K - P R R A K R LA
AL Z AN SN A R - 9 & R R A B R A, IF 5 KT DL DRk DA AR S =
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JOR B R B A R A o A — e St A, B BT DLELEE T 5N R i A LA it b
JR R R0 N 3 IR DB 1) 5 SRR o PE — Le S it 451 1, A A JF I Cas9-RT AT PLRIA NN EE £
ANHMRRE - N R REE K o AR Se ST G, A A TF I Cas9 (4, SEQ ID NO:32-SEQ ID
NO:378¢SEQ ID NO:84-SEQ ID NO:87) ] LA A F ¥ 4% sk il (%5141, SEQ ID NO:3-SEQ
ID NO:228(SEQ ID NO:40-SEQ ID NO:80) 25 & 3RiA N H T 7 A Cas9-RTRL A I PN B EE £
ANHINEIE - 8 5 IR K . 5114, Cas9-RT ] LR IA AL FEnCas9 (1-1172) -Npu NPY & BEI1 26
—Cas9-RTHM & Jik - Bl-& AL FENpu C & ik -nCas9 (1173-1368) -m1vRTHMH 55 —Cas9-RT 4k
K- A onCas9 (1-1172) 7 LL 5 )10 Cas 9 5% FE1-1172 (140, SEQ 1D NO:84-SEQ ID
NO: 87H AT — TR 5% 1 - 1172) AHX R onCas9 (1173-1368) AT LA 54 11 Cas9fty Horb 2 &
PR T AL B 117340 F%FE1173-1368 ({54, SEQ ID NO: 86 4% IE1-1172) #HXF N om1vRT5M
AT LS LGS 55 984 (140, SEQ 1D NO: 1385SEQ ID NO:40) it 1 4 s B AR N o B mT LA
FHSEQ ID NO: 91/ 751 B n] LA HE 5 Cas V) D B @A () 100 5% s i (1, Cas ) 1 BEFRIC R
Ut AY) o 1 A SR T LA AL HE 55 Cas DI 1 PR C AR i 3508 9 PR C A i ikt 5 RO N AR ity o T 38 305 5 S il
Al DL B HEm vRTE AR 1A

[0140]  |a] SR

[0141] A SCHEAE 7 % n] g A A% BR g (1511, nCas9) 5 n) B #E A% R 1 6] S A% B (91 4
gRNA) o AT 1 ] T A% R VT DA 13 244 N B SEAZ IR I #E AL s P X IR T 21 B & B o AR A T
(1) 1] FAZ IR AT LA AL IR 7 91 AE BE AL R 1) B A7 R Ak 1) G o

[0142] 7 — L STyt o , A FF I ) A% R o] LLELH < [RIB% T, FTidk (A1 % 5 SRR BRI 5
— X Sz Ja) Ho AR s SR, Bk S 2R R S Cas V) B 45 A ; 100 36 S AR (RTT) , Bk it 4%
SRS AR 2 A B9 N B BEAZ IR 1 P 81 5 56— BE S 2h &L A, BTl 58 — B 51 W0 4 A 6 15
LSRRI 28 X S 1) FL AR 5 25 8k 51400, Fnid 28 B 5 WA 10 e SR SR 1 XK
B HAH G R e spE f , SEAZ TR 55— X A T HEAZ IR I 56 — 4 I, F HAEAZ IR 28 —IX
AT SEAX R 1) 25 B b o AE — LB STt 5] B, SEAX R 1 B8 — X IR AR B — 5 o 5 AL R I 5
XA IR B A R A LR o AR — e S A, B — 4 G4 A A e T S A R
() 56 X AT o AF — LU STt 7], 100 S Pl ASEAR A3 TBC B R 70 24 FH T BB AZ IR I 5 — IX 137
Uity SR AT 100 A SR PR o 7 — e S it 451, BF A S| W I R AR X T N S T S AR A
S R) RN 3EAT B SR 1K 51 o A — SE St 49, B8 — & BRCBE T DL T AN EE B 51
B R REAR

[0143]  ARATFI A FALIR 7] LR FERTT X AF , 3l N FIAZ R I3 &1 v] LA B 7 T PAMA 1) 58
A5 X AT LA 1 O 248 N A% B T 21 T 2 o RTT AT DA% i 5 B 8] B8 T AR 2 7 (PAM)
BIHIAE R - RTT A] DAL FE A PR — N B 22 ANPAMSF F1 0 7 A BB 22 AME AT o A8 1 1T DL AL F5 5 PAM
FF B0y HANP 51 A58 0] CLAAL$E S5 PAMFE 51 B B TIC - PAMR 41 AT DA 7E #E A% R v 4t i8R o 78
WK 2 1T, SEAZ IR AT AL & R IRAFAE I PAMST 51) o PAMJT 1 AT DAL FE 2 - 67528 X A% 1R J T 41 - PAM
A EI 525857 -NGG-3” o PAMFR I B s AL 557 - TTTN-3” 85" - YTIN- 3 . iX L6 PAMF 41|
W AR AR P 1 R AT DAAERT T HR @EAT AR 0 o G SR AS A ) — e 551 o] DAL 5 4 N L B 2R Bl s R
A% PAMJF F1 AT LA Cas ) 1B R 3 « 2B I BRI I PAMT 1 AE — 2245 L A o] L i Cas
DI g AR ) o A ] DL ALFE AR DR B9 B 225 B8 4 P R PAME 72 571

[0144] 300 4% S B AR AR T LA BLFE A A 226 (R 40 P 1) B P R BT A M o A1 ] LA AL 5
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% TR S8 53 AN F 1 AR 0T LA FE 55 B A% 1 IR LA 1) 2R e« 300 2 S g ASE AR v LA £
R DR L PR A P 1) — AN B 2 AN B A T IR N IE 1 P AN BRCE 2 M4 A2 ] DL LSS A IR B
B DR 2H 1 BRAZ TR BB 1 7 51 o ) A% R P DA 47 10 e S g A AR Hh ¥ B R AZ R H 1) [
— BRI B AN E AL H IR A N PE R — AN M

[0145]  BEAXIR AT LLAL B poly ARLIE B K pol yARIE . RTTR] LLEL & Kepo l yASHLIE . FERTTH 5
AN F TR poly ASHIE B A AT DA SO 2 48 R 3 o 78— Se St 491, RT Tk — 25 466 Y ok Bk
AT R[] — A% FR 2 1) 22 /AN S B A% R ) L 1) — A B 2 B A o 10 e SR g B A
() — N B 2 AME A AT DL T B S AZ B P ) [R) — DL ) 1B 2% B IR (9, 2 /D AN S 1
FE) B — AN B 2 AN PUIE RTT ] LAALFE JHBR A Bl 2 N LA H IR 1115 . RTT AT LA AL HE VY
FRAANBCE Z A ES T IR FE I RTT A LA FE VHBR 4 B 2 AN IE 2GR T RR M 1B 1
RTT R AL HE Y BR AN BE 2 AN S CRZ H IR 12410 . RTT AT LA FE VHBR A B 2 AN 8 U
TR B - RTT H] DA BL 4G Y B 3 B 2 N IESEAZ IR B 1 , H R BT IR 34N B E 2 i 4
% TR 35 B HE AR I [F] — A% 0k o RTT R LA 35 T B AN BUE 2 N IE S2A% H IR 1S 1 , Fo v B
AN B 2N TE S A% IR I AL FE AR I [F] — A% B  RTT AT DA 45 W BR 54 B 2 AN 44
TFRRIAE A , Horb BT iR AN B 2 AN A% 1 TR 50 LT 1 1 [R]) — A% 0 o RTT AT LA 45 Vi FR 6
ANEE ZANESAZ IR AE M, b Frid 64~ Bl 5 2 AN A% H IR 3 AT R [R) — A i
RTTA] AL FE W BR TAN BT 2 AN ESEAZ B R A2 A0 , Forh BriR TN 8 2 AN B IR 58
FEAR I [F] — A B  RTT W] LA AL Y BR 84N Bl B 2 N SiAX B R B , Horp BTk 8l %2
AN B A% TR I B HE AR L [R] — A% DS o RTT AT DU 45 Y B 0 % [A) — B B 54 .61 . 71> 8
A9 EE Z AN IE AL TR IBH RTTA] LB T — AT R B & [H — 2R 44 .5
AT 8O L0 B 2 N IE SEAZ F RAS T B AN B AL HE — A7 HR I B 55 R — Bl 2 1)
HESZ R E

[0146] &1 AT LAALEHE OC T R A 17 RAX IR AL - RAZ AT LLUAPTER R AL  7F — L1
BN, AR EVTERRAS

[0147] [ R AT LLEE S HA S E R SRR B 57— AN X 4G DA R g 1 X
AKATFI ] SAZBR ] LLEFEVelerolX o VeleroX 0] PLELFE M) SAZ IR Y 5 7] S AL BRI 85 FK
“Velcro &AL si” X B 13— XA IX A0, VeleroX o] LA HE A S R 1 5 17 4%
PRI S — AN X 4 A DA Bk 3L K 9mdE T X o VelcerolX S Velcrogh &40 i) 45 A 0] DL 2 ) 5
MR 5 o ) S %R B Vel crolX 5Vel crosh A6 f 1 45 A 1 B AR 1Y 25 44 ] DA e idt 2 [
Ymih 17 FAZ R 0] UL AL FE gRNAE A7 248 (GPS) o VelcrolX BEGPSH] LA 5 gRNAR X (451 4
Velcro4s &7 sELGPSEE &7 1) 2438 o VelcrolX B GPSR] L 5 1 B4 =5 Pl A Al 1 [X 4% A2
“Velcro” F1“GPS” nJ DL B . #fdi F . 541, “VelcrolX” ] LL#EFR N “GPSIX” B ;¢ 2 TRAR , Bl
“VelcroZh & An s A LSRR N “GPSEE &7 i3 BUR 2 JRAR o Ve lerolX AT DL 5 13 i S5 g A5 AR
DX X 452 o Bl Ve LerolX ) gRNART LA AL & 55 — 88 514 . 4 VelcroX i) gRNAT] DA AL 35 [A)
T B IX \VelcrolX \RTHEMR  SSP A% s H4H & o 5] 1, B 4E Ve lero X [ gRNAR] DL ALFE
(B B ¥ SCZEIX \VelcrolX \RTHIAR \ SSPAIEZ I £ FE Ve l crolX 1 gRNATT LA ALHE [A]BG - SC 48
X RTHAR VelcrolX \SSPZMELHAH & o 440, B FE Ve leroX i) gRNART DL AL H5 [A]R& -+ 5
Z0IX RTHEHR Ve lcrolX . SSPHIL G . fHE Vel crolX [ gRNART LAALFE IAIBG T L HLIX \RTH
#VelcrolX SSPAZEEEL 5|94 & 47 s (PBS) B HAH & . 4, L FE Vel erolX 1) gRNATT DL AL

34



CN 115667505 A ﬁﬁ HH :F; 26/61 11

FE BB T SCHRIX RTAAR Vel crolX . SSP A% BEANPBS . f 4 Ve L crolX ) gRNAF S 451l 7 (&I 8A
ANEISBLL L B 12AFT B 12B 1 7 Y o Ve lero X W] LA #E AR BEA ki Ab 4 N\ B BEAZ IR P B A% 2
TN 5%

[0148]  BELFEGPSIX ¥ [n] F A% BL v] LA A 45 ] SRNA . BLFEGPS X (1) ] SAX R nl LA BLFE 7] T 4%
PR 117 IE 7] S RNA . B 4EGPS &5 A o7 it 1) 7] S AZ IR T LA AL HE 1] S RNA . B 4EGPS &5 & o7 i [ ] 5
%R AT LA HE 1) S AL R T AE 7] F:RNA

[0149]  VelcroX W LLRZ A Bl . VelcroZs G AL sinl LAz & i) . VeleroX FlVelcroh &
A7 55 0] DL N B gRNAH o 5401, & B Ve T crodh & 6 s a] DL 7EgRNA R I RTRIAR 157 Ab w60 &5
TEgRNAHT,

[0150]  fF—ubsif b, KA T VeleroX 8iVelcrosh &7 & o 78 — Lo 5L jita 91| o , A% 18
B FEVelerolX o fE— 28t 5], — AN ERZ AR EREAR (40, B 55) 3 & VeleroX |
MR o 7 —Le s 5 vp , I BB & Velcro X B IR o« 7 — L sL it 9 , [m) 5 A% TR . 45
VelcrolX .VelcroX AJ LA 5Velcrogh A7 fi 448 o £ — 2852l 5 4 , Ve lcro & &0 1 5
VelcrolX S [m] B4 o fE— 28525, Velcero4s 47 i SVeleroX £/050% £ /055% . &
160% B 65% B DT0% VB DTE% E80% \EA85%  ED90% B DI % VB D
92% % /093% \ F/b94% E95% \ F /096 %  F 97 % & /098 % mk A /099 % S [A] Ho A
FE— LS5, Velero&i & M Ve lerolX £/050% £ /055% . £/060%  £/065% &
BT0% B E ADT5 9% S i) HAN AR — S B, Velero4S A AL i G VelerolX £ /4250 % [ 1]
HAb o 7E— BB ST 5] Ve leroZs &7 i 5 VelcerolX /060 % S a) B fk o 7F — L8 S it 1]+
Velcroditfi fmiVelcroX 2 /070% Jx ) B4k o /£ — L5054 , Velcrog A AL f 5
VelcrolX 2 /080% fx [a] H %k o £ — L4551 1 , Vel cro i & 47 si 5 VelerolX 22090 % 7]
HAb o AE— LSt 51, Velcrozh &4 & 5VelcrolX 100 % S a] B kb o 7E — L2 1) , 10 %
SEBERAR X 45 Velcrod &AL mi o £ — L8 SLti 5 , Ve leroZh &AL RN S 456 6 s (1]
w5 — 8k 1 as A AL SR A B S AL ) B3 o AE— e S , Ve lerodh &7 1
HNEIWEE AL 5 AR LS5, Vel crolX il F SR BERR AR 13 o 7 — LS S2 fifa 51
VelcrolX il i EGALAR K5 o £ — LS5 , Ve lero X A SC A5 o #E — Le St 5] 1
VelcrolX JySZHRM3" o A — LS ] v, SCAR S HEAX IR (B4, CFTRA% R L USH2AR% 2 - ABCA4
IR ATPTBIZ IR ERHT TAZIR) Ho AR o 7 — 2L S , & Ve lcrofF Hli AAE XA SRTTZ
8], FTIARTT 5 FLEPBS Z JE i NHI & Vel crodh A4 i [ Ia] B AN P 41 25 & o 7F — S8 St
fld,VelerolX 5 H—"MVelcroX 45 & o £ — L5251, Ve lcrolX 5 [a] SAX R 1) A A2 7] [
T I PAMIE 20/ EFBR A X 2452

[0151]  FE—2esijifi il , Velcrogh & 47 s S VelcrolX 45 ) [v) B4k o 58 4 B M A — L&
TEOLE 0] LA B T8 I AAVIR R 2] , DR b 5 N — 28 'Y i 8l 58 4 5 A ] DL S B PR BE GPSHY)
st MBS 2 IR B 26 o AAV I (R 2H A0 28 7E — e s 5 o m] DLk — e 5 MR o GPS BT A 5] Nl
SR S5 K R, B AIRGPS S5 GPS S & A sl 1) B HLAMAERE FEAR M 7 THBRGPS X AAV AL 3¢
(PR SR ) 3 428 o A — LS SE I, Ve lero 4 A AL s S VelcerolX /N T50% /NT55% /T
60% /NF65% /NFT70% /NTT75% /NF80% . /NF85% . /NT90% /NF91% . /NF92% .
NF93% /NTF94% /NT95% /NTF96 % /NT9T % /NT98% L /N TF99 %6 Bl /T 100 % S ]
H AN AE— Y825, VelcroZs & 407 s 5 VeleroX /NF80% /N F85% «/NF90% . /NF
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91% /NT92% /NT93% . /NT94% /N T-95% /N T-96 % /N T-97 % /N T-98 % /N T-99 %
8/ NT 10096 [z 7] HoAb o £F — S8 5245 P, Vel cro4s & 407 A 5 Velero X /NT70% S [n] oAb
TE— S5zt g, Velcrogh &7 i 5 VelcerolX /NF80% [ [m) H kb o £E— L5 5 1 , Ve lcro
SEAA B S5 VelerolX /NTF90%6 J ) BLRh o — S8 52 4 4 25 Hh AR SO FFEATART AN 1 43 B BR
JE I — R I ) BAME o

[0152]  VelcrolX HIFERR il 14 7~ 1 P A4 T 72 B 26 HH 7R H o GPSIX AT LA 2 A7 T 1) S A% R N 1)
FEAR]# 7L . GPS X A1) A T 1) S AL R 5 it Ak o« GPS X A] PAA T 18] B& 715 4b . GPSIX. 7] LA
T b 7157 Ak H HLAR I (8] B% - GPSIX. 0] LA, T 32 B2 195 b o GPSIX ] LA TS B4R 115 4k
I HARIT 32 48 o GPSIX 0] AGE FRTTHIS Ak o GPSIX 0] LIS FRTTHYS &b 3 HABUIRTT . GPS[X HJ
DAL FPBSHIS &b o GPSIX 7] LA F-PBSHIS Ak H ABITPBS o GPS[X B AN T[] S AL BRI 3 Uity
Ak o GPSIX AT LA T [RIBG 5~ 13 " &b o GPSIX ] LAz T[] B 13 4b - HL AR [A] B ¥~ - GPSIX 7]
DAL T S RH0 37 &b o GPSIX /] LAGE T 52 48 937 Ab 3 HARIT 32 48 o GPSIX 0] LA FRTTHIS 4k .
GPSIX BJ LAAZ FRTTH 3 ab FH HABUTRTT . GPSIX 1] AL T-PBSHI3” 4k o GPS[X 7] LA T-PBSH 3’
Qb HABUTPBS o« GPSIX A7 T~ S22 N o GPSIX AT LAAZ F-RTTH o GPSIX A AL T-PBS P o — & 51 i
140, 25 28 —GPSIX o 55 —GPSIX 0] LAAL T AT IR A7 B AT AT A B Ab o 25 —GPSIX AT LA 5 25 —
GPSZE AL 21 458 - GPSIX FI L5 5 —GPSIX 4252 .

[0153]  GPSIX A LAALFE — & K E AL T IR - 151l 4l , GPS X K B ] LA A5 - 100/ % R B 3
KRBT DA Z5- 100 TR - GPSIX K B 1] LA A 10- 50 % HF BR B FE T LA 9 £910-50)
IR - GPSIX AT AL & 5 104N 154 .20 . 254 . 304 . 357 404~ . 454 .50/ .55~ 60
A L6570 75801854901~ 954N B 1 004N B BE 22 /M % 1 R B FH AT 1A 25 & i AT
AT A2 PR A I AZ P BRI 9 Bl o GPSIX AT LA 7 /054 2 /D 104N 2= /D 154 222020,
P25 B D30 B D35 A0 D45 (B D504 B D55 B D60 B D
651 B DTONEDTEAN D80 /D854 B D90 B DS B E D 100MZH TR -
E—EHEH T, GPSKAEAZ TN AZT1I0N A Z TN AZ T 200 A2 T254,
AZ TN AZ TN AL TAN AL TN AL TH0M AL TH50 AL T607,
AL TN AZTTI0N AL TN AL TN AL TN AL TN AL T95)
A Z T 100/MZEH R . GPSIX 7] LL 20N Z B R - GPSIX AT LU 2120 M2 B R K

[0154]  GPSIX AJ LA 5 GPSEE &7 i 4458 o GPSIX 1] P 5 GPS 45 &4 5 B #b - GPS X 1] PA 5 GPS
G5B 1100 % B kb . GPSIX A LA 5GPSZE A 25 52 /050 % 2 /060% & /070% . 2 /080% -
£/85% & /090% & /091%  F/092% \F/093% B /094% . F/b95%  F /96 % L F D
97 % + & /098% 1 22 /99 % H.#h . GPSIX AJ LA 5GPSLE A A7 s/ F50% /N TF60% /N T-70% -
INTF80% /NTF85% /NT90% /NT91% /NTF92% /NT93% /NTF94% /N TF95% /N T
96% «/NF97% +/NT-98% i /NF99 % H_#b

[0155]  GPSIX AJ LA 5GPSEE & A7 s i —#B 4> 2 /050% . 2 /060% . 2 /070% . £ /080% . &
b85% & /b90%  F /091 %  F/92% F/93%  F94%  E95% B D96 % L B D
97% & /098% & /099% 5L 100 % . #b o Frid & 73 vl LAALHE 2 54 20104 . =D 154
FP20N B D25 B D30N  EAD35 R D A04 B D A5 B D50 B D5 B D
607 /D65 EDTON B DTEA D80 /D854 B /D90 B /D9SN ELE /100
KL o« Ik 353 7T LLALFE 2 T 54 LA T 104 DT 154 b T204 L 2 T-254 . 240 T30
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AT 35A DT A0 DT A5 DT 500N DT 554 L B TF 604 L A TF 654 AT T0AN 2
TF754 D F804 . BT854 . AT 904 /b T 95 ER D T 100 /M TR

[0156]  GPSIX A LA-5GPS&h &AL st i — 3 7 (856 =& 53) /N F50% /N T60% /NF70%
INTF80% /NTF85% /NT90% /NTF91% /NTF92% /NT93% /NTF94% /N TF95% /N T
96% /NT97% /NT98% /NTF99% B100 % F4b o T IR F#4> (B 5 —#549) AT LA 4% 2= /05
AEDION E DI E D200 E D254 E 30N  E D35 B0 (B DA E
D50 BS54 E 604 L B D65V B ATOAN VR ATEAS B D80V B 85N £ /090
A VEDISAEL R D100 ML TR - BTk ¥ 4) (BLEE 6 9) v LLAFE D T54 AT 101 2>
T15 D TF200 D TF2540 A F 3040 A T 354 DT 404 A T 454 D T504 L D T55
AT 604 A TF650 A TFT0 D TF 754 A T804 L AT 85 L A F 904 L b T 954 Bk
DF100MZHR -

[0157]  7E—uesifiHh, GPSIX 5 GPSEhE & i (15 - LOAMAZ HF IR B AR o 75— L8524 vfr , GPSIX
HGPSEE &AL s H5- 10/ MZH IR 22 /080 % HAh o ££ — 2855l rh , GPSIX HGPS&5 & A7 s 11 -
100N TR T AR o £E — 2o S5 o, GPS[X 5 GPSEE &7 A 11- 100 MZH R 2 /080 % H. Ak
[0158]  7E—SLsfita 5l o , AN TF I gRNART LLELHE B VI EIZEE , 9 Wi 13AH BT o 76— L&
S, gRNARY 56 4% 519 X AT LAALHE 5 X 8 ALTE 38 — & A BE BB X (1100 % 5 %71
FAME o R — e Sl R, 55 U 50 B sk T LUTE gRNAY 37 i A1 B 8 51900 3 Abr= A=
poly-UF %I (440, UUUUU) » K H23E 55 4% 5190103 £ {Epoly - U3 #1 ] LA 55 — 8% 51 01
e - A% 1 7 21wl LLA 25 7E gRNAH DL TR 55 835 5 — 4 51903 JE lipoly -UFF 31 A% B AT
DA B Ak N gRNA DI 4 He B 5 o 76 — S8 ST foi] o, A g o] LA e 7 72 58 B 5137 4k
SENLTESE 8 5P 37 Ak A% T DA H shifE Ak o N gRNAY)EI L H & , AT R % A poly-U
JP AR SERE S8 B 51 . 55 4k 51137 AL L (81 40, HDVAX ) ] DAFER K45 28 —
BESIPI37 T B ) 5 — 5 51 Th e poly - U B B 1 L SEB A8 — 85 519 5 B 1
10096 M o 75— Lo st 451, B0 46 B D) EIRXBER gRNAR] LA BLAG 8 7 75 255 B 513 &b
(¥ B VBT 5 o 1 — LSt 5 b, A% (19, HDVAZ ) mT CATE H shiEfb DI B RE 2 J5
FEGRNAKI S S Ab B R 273" MR B RR G . 2° 3 PR W ER g vl LA 58 — 8% 51 ) ThRE .27 3
IR B IR G v DA FH 2 A% 1 TR B e 1 s 8 0k o 75— BB St 49 v, 2 A IR I v 3Rk
gRNAF 41 BE 1 A7 75 1 N Y8 2 A% TR I o 78— S8 St ) b, 2 B TR 2 YRR IA M
[0159]  #E—LL st o , tRNART DL 54X ALl g RNAR A DARY 1 S5 #5658 — 8 519 3°
TE iipoly -UFF 8 o 76— L St 51 1, tRNART LA A 75 28 85 519113 b - RNARGPEE 1] DL A
gRNAJF H1) (1) F 42 3543 D) FI tRNA o 78 — L& S i 451 1, RNABEPA] DA B8 — 85 519011 3 bty 1) 1
tRNA, M ITTTE S8 88 51 PIR0 3 s Ab B R 37 F2 3k o 75— LS 51 , RNAREP Ay 398 gRNAF 41 g
HEAE B A JERNABEP o 78— 852 i 451 oy , RNARG P S5 3602 ) o £E — LB S it 451 b, 40, 4% tRNA
() gRNAR] DL B B A E 55 45 51 WR0 37 AL tRNAFE 51) o tRNA RS LL B A 5 4 RNABE PR 51l AT
AT t RNAFH X I P P 5] o 7E — B8 St 51 R, tRNART PLAL$ESEQ 1D NO: 94 751

[0160] [ FAX IR AT AL [B] & 1~ o 6] B 7 1T LA S5 A% R (1) 28 — X e m) EL b o ] AL R 1]
DAL S48 SR M DL Cas V) TG 25 4 o 1] FAZ IR v DA AL 55 108 1 Sy ASE AR o 300 S F A Al
AT DA G B4 N BRI 0 5 51 o 1) S AL R v DAL R — R S| s A i SR —BE 51
ShE AL ST DL SRR R 1 55 X R[] EL AR o ) AR AT DAELHE BB BB 5E B ST
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DA A 5 300 2 S EASLAR P X (1) 7 81 o

[0161]  FE—Lesjti o) 1, A SCATF T M) SALIR , A 4 SR L S R 245 A« X
ZnT L 5Cas X RBE4S & o X2 LA S5V L5 A o S T UL HCas U B4 & o X 28 mT L5
PR Al B K B Cas O TR B &5 & - SC 2R T DL S R AR BE BR 1 Cas O V) I B 45 4 o S 48 mT DAL 35 2 42
IR IF 1 o S 28K 5 %) AT LA 27 SEQ 1D NO: 13914 591 . S 2888 5 51 °] LA AU 27 5 SEQ 1D
NO: 1390 > 41 52 /75 % A TA] « 25 /080 % HHIA] 25 /85 % AH ] « 2571290 % AH [F] 1 5 21095 % A [F]
iPE2 Il

[0162]  #E—Esjta il , AR SCATF T W) FALER (B 40, gRNA) o 1] 5 4% 8 o] LA ELHE I {1 . 2
AT DAL T 1) SAZ R 5 St b o ZE A AT DA T 17) SAZ R 3 Sty Ak o 7] S A% R 7T DA B HE L 75
SEAHIP) SCHE o SEAR AT DA T 32 BRI 37 ity | o SaE A RT LA 5 300 % SRR AR o 4B A P DAL HE 5147
SEO A 1 o SEARRT DL 00 B SRR AR RN 5| P 485 5 0 05 o SEAH () 51 40 &5 B 67 A T L 55 Pl A%
P T 55 ) 1 g A 1 25 AT A 258 o RE A AT DL P Ve LerolX 5E [ o ZE{H1 0] DA# Ve lcro4h
G S E R . AT AdE FHVelcroX fiVelcrosh & 47 /€ n] - LE{H Al LA AL FEVelcrolX .
VelcrolX (BA S #lan, VelcerolX HVelcro4s &40 s B 45 6) v LUK 51045 47 15 %% 18] %8 7] 3]
SEITSEDR I o LA AT DL AL FE Vel crofh & X o 1A FAZ IR 7] LA AL & 2E {2 A1 VelerolX 7] 5
M A PUEL & SE i 2 AR E Vel ero % & 1X .

[0163]  BERZER I 5 — X AT DAL T ¥R BRI 58 — 8 b o SEAX IR 1 28 — X v LA T A R 1)
B b AR R 1 B — X I AR mT DA AR 1 AR X A0 s ) ELR o SEAK R 1) B —
X 1 A4 AT DA S AR 1) B8 X (1) — 840 S ) EL b o IR B 1) 2 — X [ — 3043 o] LA 5 %
PR 1140 65— X1 4 08 Jz 1) b o IR B 1 B — X I — 3500 23 vl DA 5 B AL R 1 5 — X I — 3 0 IR
7] b

[0164] o] S A% R nT LLELHE T V) #5731 ml U)E 5 51 m) DLAL T ) A BRI 3 i ik« ] 1))
JF AT LA T 7] S AZ R 195 S Ak o mT U081 3 51 0] CLELFE AL T D)8 5 51 v] U)E  51 ] LA
E0FE tRNAR] Y E 7 51  gRNART AL 5 H V) EIRZ G , anHDVAX G - A% ] LN 36 85 514 (SPP)
1137 o tRNA (B0, A4S R tRNA) W] LAFESPP Je AR B A% B I E N , 3F HAHEL T F A% , iX )
DABE e i dm R RO

[0165] 55 —%k 51 W4l &AL s nT DL AR R (1) 38 IX A48 o 100 3 S A Al Pl DA 78 2% T30
T SR TRIRRAR o 00 3 S ] DA MBI AZ R 1) 28 X 193 g FF 4« 56 8 5190 ] LA 38 24 FH T AR
B SEH 51 o AR AT DA A5 300 A SR BB S ) EL b o 5 — A B T LA TR 4 T N ER 85514
B BRI

[0166] 25 4% 514 (SPP) AJ AL £ fEgRNAH . SPPH K FE AT LN 510 -304 B 2915254 %
TR - SPPI A FE T LA L1 20 ML R o 10 5 91 A 20 A% EF R 1) SPP ] LA ey 4R 24 %6 (51 4
PEm 2x B R 2020 % 12940 %) o SPPIK FE AT LL 9204 404 BR6 0 4% H R Bl K FE F A% 1
PR (1) T IR 7 Hp PR AT A B0 PR 5 P A% TR R 10 3 ] o — S St 491 2 LA B8 1) S 1 5 56
— 5% H M A% TR (19140, DNA) % . X 7T DL Fo PR TAE FH A8 — % 18 AR AR - SPPIR SR it 34N K T 1R
AL 55— B kb SPPRT DL 5 28— BE (AL T2 67 S 1K 37 AR 1) 35 3 4438 - SPP ] LU A 4 i
RS A5 1, FF B = G R

[0167]  ARSCHTIRMIAH G LA 5 — 1 SRR AW mT AL 28 ) R IR . 56 —
] FAX IR 0] LLELFE A SCRTIR 1) 1] AL IR - 56— ) SR v LA 5 88 —Cas VI M4 & o 56 1)
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SR AT LL 55 —Cas VI BGLE & o 25— 0] LRI 56— ARG T AT LL 5 28 —Cas VI I B 45
B o BB A SR 5 ARG T AT L5 5 Cas VI I B4 & o 5 — 0] S AL BRI 2 — S 28 mT b,
58 = Cas IO EEL 6 o 88 ) PRI 28 — S B vT UL 5 38 —Cas Ul O BE 45 & o 55— W] 3%
BT DABLHE S — 33k 56 ) AL ER v DLBLHE 38 Sk B — Bk v DL 5 AR Bk AL .
[0168] ] FAXER T LAELF gRNA 2.0, [a] S A% R iT AEL 75 1 3% EF BRPBS o [7] T A% R 1 LA AL
H10- 15 FFRPBS o 1] FAZ R 7] LA & 1 3AMZ AT BRRTT . 7] SAZ IR ol DAL 10- 15N 1
FRRTT . AHEL T #EAZ IR , RTT 0] DA A RAZ o

[0169]  FE—LLSLRt I h , AR SCA T 75— n SR AL — 10 SR - £ — Le S, 2
— ] S AL PR EL 100 e SRR (RTT) o 7E — SE St 5], 28— m) A R 0 6 100 5 SR AR AN
B — 1 S AL R AN EE 1) T A% R 1 00 A S AR AN 1T LA B /D 03 AR o AE — LR STt ) R, 2R
) 5 A R 1) 305 e S ABE A 1T — 3503 53 5 38 — 1) T AR IR 1) T8 2 Sy AR ) — 3500 73 EL 4D o 72— 1K
SR R, B 1A T A R I A SR AR 5 A n) AR TR ) 30 e SR BASIAR FK) — 5  EL D
FE—SE STt b, 55 n) A% R I A A SRR ASEAR V) — B 00 55— ) AR R P 300 e SR R SR
AR o A — LSt 5] 1, B ] AR IR 1) 30 A SR AR AR L5 B — ) TR R P 3 A SR AR L
A o E — LB SR 5], B ) T A R ) 10 SRR SR 5 T B[] B A PR 1) T R SRR AR
() 22 /b — By BAS (BREADE 73 BAR) o 28— [n) S AL TR AN EE — ) A% IR () 19 5% S B ASC AR AT LA
£, .S XU AE AR FRNA (ODEG) , FHe b 55 — gRNAF 300 4% SR B AR 11— 3840 5 55— gRNAFK) 1 54
S BRI — 5840 S ) EL b o ELAMITES 20 1T LA 7 B /DS ML IR L 2 /D 10O IR L 2 /020
IR 2 /D 30MLIR 2 A0/ LR B D50 LR B /D60 MR L B /D TOML IR L 2 /080
LR ZDIOMLIR 2 D 100 ML BR B 2 MXL IR o« FLAMH 0 75— e s vh m] DAL 55
AL FEMLIR A Z T10MEIR A 2 T 20N A 2 T30 MR A 2 T40ML IR A
Z TH0MLIR A2 T 60N A2 TT0OMLIR A 2 T80 MR A 2 T90MLIR A £
T 100R% B 5 R /DX IR

[0170] 5] S A% R AT LA AUFE gRNATE i 2R 4% (GPS) oGPST] LLAL & 5 1) S AL R I — & /3 45 & (1)
RNAJF 3] o X A] LL{§PBS 5 gRNA 5 Uiy % %5 42301 - GPSHIRNAJF B B K FE R LA 104~ 15~ 20
AN 25N B 22 AN IR K EH AT I HE B0 (R A ART P A B BR S I A IR 1Y R S
GPSH 2 b T LA AL 32 i 158 FHKRTT (1, 2270204 . 5045100/ MZFH R IRTT) ) F) 2 e
[0171]  GPSHIRNAF B FE AT LA £120 % H R - GPSHIRNAFF F1 AT LA SRTTH) — #4344
A2 s RTTHIGPSHIRNAF H1| 5 F 4258 1 — 3 3 A BERT U104 164 . 204 25N BCE 2 A%
IR BCK BE i B b A A A B PR ) A% IR B Y - RTTHGPSHIRNAF %1 5 H:
J B8 B — 43 1T LA 21204 % HF IR - RT T GPS R RNAE 51) b5 e 24328 (1 — &0 43 0] LG &1 A%
LS GPSAR IR B R 29 A8 A 1K B BUR 2 TR R

[0172]  GPSHJLLEL & LHRGPS . ] FAZER 1] LA AL & #8i AFERTTHIS AL [FJRNAJF 51 . RNA ST 51 Af
PLERTT 4258 . RNAJF H 0] LA SRTTIS X 4458

[0173]  GPSH]LAELE 2RUAGPS o [7] A% R 1T LA AL 75 3 ATEPBS[1I 3 Ab [FJRNAJF 51) . RNAJF %71
AL ERTTZ4E . RNAJF B ] LA SRTTIS #4 4252

[0174]  fE—LEIHN R, [ BRI EHE— 1A SR ER B — PP 2R R 17 S AL R o 7 — 2215
T M PR OFEN — A FALER B —Fh R ) SRR A — 20T, ) SR B
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ZT— AR SFRBRHE T — MR R FAR AR —F N, [ SR AR W 3%
B B PR AP 2R B ) FAR R - 72— LRI, [3) T A% B B8 AN P P ) 5 A% R B AN 7 b 2R Y 11
ESALE

[0175]  ARAFFM—L)5 A& B SR RS AL — 50T, B m R RG] L™
A2 B A BRI G 00 A v RO ARS8 G 11 o 4 25 R 2 R T 9 o P T 0 o e ) 256
PRI 20 HH 1) 22 A8 I 2 A 0 R 325 mT DK SE A B IR 37 g i 78 L B 7R & AR R R H BE P Ik
GPS#H# B kit gRNA (GARG) 7] LA SZHILIX — f - GARG R L4 5E ZE (8 3 - GARG AT LA 4 7E ZE i)
e 3 Uity o 7E— LE ST, 7] S A% R B HEGARG

[0176]  GARGH)SEI7E B 32rh 7 H o ¥ 327 tH 1 GARG , HoAw & [AIRG 1~ LA S 5|4 A i, i
S 1) o 7 4 1) AR BRI B — X, TR 51 W45 o r S B R A 1) 28— X 458, BT IR 38 X i
e Fr JIGPSEEE A 5 (GRG) AN 7] 5 #E 1] . GARG 2 A5 GPSZH. 43 , FIT iR GPSZH. 43 1 ¥ 11 il 5 1F
JNGRGH] — B 73 IRIGPS & A5 s A8 A8 o 7E— LE Sl 5 v, 1] T AX R B0 B GRG o — 1 S it 451) 40, 4%
— M ARG, Frid RA LS GARGHIGRG . R4 1T DAL e L K G 20 73, WA SCRTIR R L

[0177] [ FALER AT LA ELFEGARG - GARG 1T LA 55 [] B ¥ - GARG ) [ b 7 1T DA 55 R A% R 1) 56
— X &5& - GARGH [H] B ¥ 7T DL 5 SEAZ R I1) 56 — [X S 7] FL b o GARGH] AL S RTT - RTT ] LA G )
HLR N B FEAZ IR 1 7 51« GARG ] DAL 25 32 48 . SC SR W] DL 5 Cas L IR I 45 4 BX n] LA IC B ik
L CastZIRME 25 A - GARG AT LLEL & 545 A 1L o5 (B, 28— 51445 & 07 1) - GARGI) 51 P45
A AT DL SR AL R I AN 02 B[R] RS - ) BG4 -6 I AZ IR B FH [R] & 142 1m) B4 & 1
TR AR S 17 R R TR 4D DX AT AR 38 20 AT [X 45 4 o GARG R 51 #1485 467 s ] DL 5 $EAZ R AN
B0 45 5 GARGHY [H] B% T~ L AN ) $EA% TR 14 28 — X B AT AR 30 43 H HLAS L4828 — X I ) fMAR
AEART B 50 16 X 45 A  GARGIY) 51 W A 67 m n] LA 5 BEAZ BR 1) 28 — X 45 & - GARG I 514 45 & L
RUAT DL S B R 1) 56 IX S 7] Ho AR o GARG T AL & GRGES &A% 55 o GRGEE A 7 A LA 5 58 —
[l SR & (LR GARGELHE 56— ] SAZIR) - 5 — ] T A% IR nT LLELFEGRG - GRG &S & A7y 7]
PLE5GRGHE & o GRGEE A7 1 7T LA 5 GRG I — & 7 S 7] F#b « GRGI) 5 GRGEE o7 £ S 7] HLAR
43 ] AR FR AGARGES 3443 « GARG T LLELFEGPSIX o GRGZE A3 i AT LA RGPS X o GRG R LA
FEGPSEE A0 1 GARGE, 3043 1 L NGPS & &AL s o 58 — 10 SR o] LAME 5145 G AL i 5
LR H BT o 28— 1) AL IR v DAASE 51 W0 25 5 o7 mt 5 225 DR A e 25— 1) A% IR T DA
S Wk ALy 5 5 DR 2 9 5 5 20T o A, B GPSIX ANGPS 25 A7 5 AT DLCKS GARG ) i 35 437 5 24
AT DL FE PR 2 45 A B b 7 o GARG ] A FH ANDNAZEAZ 8 4 5 - GARG P 2.0 v A AT AT 2H. 43 BT LA
A8 AEGRGH . GRG ] LA H U1DNAZS 4% R 4 i - GARG AGRG H 7] — A% 1 B H B 40k ) % PR 40 1
GARGE 2 H5 GARG I A% R WT LA AT AAV SR o5 73 UKL 1A 55 - GRG B2 A GRG I A% R T LA ANAAV S
T3 B UL IRR 5  GARGANGRG A [7] — i B RIUKE B R P o B3 0B 18R 75

[0178]  — sz it {51, 25 W] 5 R Gt W) T R0 AT LA B FEGARG AIGRG » — &SI it 5] 6, 15 —
FhEH G, HALFEGARGFIGRG  — & 51 5] £0, & — FhAft FHGARGANGRG I 77 2 B — ] FHGARG
FIGRGEEAT ZE K gmdE 1 J7 7%

(01791 — sl it ) 6, 15 — Fofr S R G 8 77 ¥ » LB 955 17 241 P it FHH GARG ATIGRG o — 4 SIZ i 451 4
B — b3 [N G 0 v, B0 1) 40 B it FH 6 TA GARGANGRG ) — AN R 22 MR - — 6 S it 97 6
S —FhIEE AR 5 vk, FLALFE A 41 T IE GARG FIGRG » — L 52 it 451 4, & — ot 325 [R] G 7 v
LA ) £, 55 GRG (1) 41 i 232k 5 i FH GARG o — 5 52 i 97 5 — b 3 IR 4 407 ¥, FL A0 1)
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FEGARG 41 o 2% 158 B it FH GRG o — ML S it 49 60, 25 — i 2 R G U7 ¥, FL A HE 70 B 46 2L TR G
Tt P 24 i H 2R 08 GARG B GRG o — 6 SIZ it 4910, 13 — et JE K| i 7 ¥ , L0956 7 A0 4 L K S TG
[ 24 L H R A8 GARG FGRG o — 16 ST ik 491 40, 5 — b ok DR G 07925, JHC /B0, 48 v /60,958 2k ) T 1)
Y0 it e FH GARG BGRG o —— 4 SIZ e 45160, 35— ol J2 D] G 77 ¥ » /B, 958 1) /G, 955 2 [ 0 8 g 1) &40
Jit FHGARGFNGRG o I i itk FH 7T LA 2 [7) 455 Pk 4 B 1) 52 X2 i FH

[0180]  7E—2LT70, KA XA THEWME RS, ik &Yk RS B FERNA (88 2 1
FR) , BT IR RNAE 4 (8] 5% T~ /B0 45 HH B2 117 G 8 10 300 7 SRRSO 5 | 0 5 S o, LR Pk 51 470
SEG O RS BHRNASE W] I X R 45 & o AR U AT T R G, HAFERNABLZ (% 1R , BT RNA
BT IR 22 1% T IR0 4 () B% - L F5 3 B2 1) G 8 110 00 2 SR ARE AN DA % 5 45 6 o it L ol
A5 Eh AL S SR G A FTIAAZ R AN CLFE B I [ B8 7 ¥ ) sl 45 A IR AZ BR B8 5 Fl BT i
[i1) B 4 1) B 5 P TR AR TR e ) B MR A B P DX (AT AR 38 4

[0181]  HIT IR H g

[0182] AN TR ZH A W mT DA 13 IR B 72 AL A A V) v U - AN A TR A v DA
F5 1 FAZIR «nCas OIS 4 el « AN FF B4 A 0 ml LU FE S AD [7] S A% IR «nCas 9. 18 % il
I H A1 7 51 o nCas ORI % R il 7] DL 2 @& fnCas9 - RTH i K o nCa s 9 FIIY 4% % I ] LA
F2 7 #InCas9-RTH AR A AT A S0 UL 5N B FE AR I A0 M, b itk g 5 BTk
BERAIR o (E — e STt o , 2 A ) — Fheli 2 Bl 2 007 41 (i dn , Jokn) vl LA 5] N 24
FEAEAZ BRI A0 o 21 A ) — el 22 i 2E 4y T ATE G Hh 3Rk o 78— Be St 5 vp , AR A T
Al LS 5 — 1) SR 55— nCas9. 55— Wi BE 4l . 55 10 SA%PR . %5 ~nCas9All
B IR SR A — S R, 5 — 1) SR 53 —nCas94h &, I H I I SR S5 5
“nCas9%h & fE— LS il , 55— 1A SFALIR I 28— AIBR T 5 55 —nCas9%5 &, 5 — ) T
BRI 28 1Al 7 5 28 —nCas9% &, B — M FAX IR I 28 — LB 5 58 “nCas9%5 &, JF HEE —
[l FAZIR A 8 AR 5 5 —nCas94 &  fE— Le s a9 1, 56 — ) X R s 38—k, 9F
HEE M SERAFES Bk s fl b, 55—k 55 Bk 440

[0183]  ELHEES — ) PALERFNEE — ] FAX IR &Y o] AR BE 7 S & B g - B 2R
— ) S AL R AN 2 1) S AL R I 2H A vl DA it R A% R 7 A pt b 1) G o B0 56 — ) A%
FRANEE — ] FAX IR S W] ORI AN BRI T R A AFE 5 — 1) SRR AN EE 1) SR
HEDTLLUNNA T ARG EWA AT ARG, A eRNAS A [FnCas94s &, JF H A
gRNASS H B 100 4 B RAR [X o 7E XU R) 3 RS, AN gRNATT BL 5 AN [EnCas 945 &  7E I A
B 5 RS, gRNAH (A — AN gRNA ] LA 46 10 5 S AR AR (X o 7E AN B 0] 3 R G H , 3R
[ea] 5 AT DA AR I D) o AE XA T R GE R, gRNAH I AX — > gRNART DL BL 45 300 % S Bl S Al
X FERUA T R Ge v, 25 —1a) 5 m DU ARG I8 D 01 7E XA SR AP, 55— gRNATK 8] [
F AL 55 —nCas9%5 &, 5 —gRNARIIEIRE T 7T LA 5 56 —nCas945 &, 55— gRNAM) 32 22 0] LA
55 “nCas945 4, 3 HE8 —gRNAR SZ AT L 5 5 —nCas94 &

[0184]  [a] FAXIR W] LA 5 Cas V)N EE Y A2 G40 - M) S AL R v LA 5 00 % S B TR 2 &) - 1E
AT, Cas U1 AT DL 7R BEAZ IR P A $E A7 A A 51 N SRR T 2R

[0185]  AEAZ R () — L& | PR il 4 52 9] A 5 e Ve 21 4 A 5 T A% 5 R 19 XL 7 (CFTR) R4 1K
usherin (USH2A) %R ATPZE & £ 20 5 ARK 714 (ABCA4) 4R /R b & (Wilson
disease protein) (ATP7B) #%PREF &1 d H (Huntingtin, HTT) MR . 7£ —LL St 51 , 4B
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IR B FGCFTRAL K] o 75— LE St 5], PR B B FE USH2 A PR o 78 — e S it 491 A , B A% R 0.9
ABCA4FE K] . 7E — oS i 49 o , #EA% B2 L FEATPTBRE Al o £E — o S i 49 b, B A% B8 A R HT T
Al

[0186]  ASCATF T &Y, HAAHECas U g 1 56 S AR SAZ TR - 5 — 2 Bk AT LA H5
Cas V)M . 55 — 2 K nT DA ELHE W 4% S B o 1) S AL R T DL S5 Cas VIO RS & o M L ER AT LL 5
WS A

[0187]  RTH] LAELFEMS24M B 1 (MCP) Ik o /£ — 2815 5L T, RTANVEL S MS 24t 2 1 (MCP) ik
Bilhn, AP AT LA S RVal . [ S AZ IR Al LA FEMS2 R 36 7 — L5 0l R, M SR AE S
MS2&% & MCPRE AT LA 5MS2 K S 7F [n] AL R H 45 A JMS22 Je ] LA T gRNASZ ZR 5RTT 2 [A]
X ] LA AHRT 55 gRNASS %5 230 DL HEAT g 8 o {5 FHMCP BR FIMS 2 & I ) 238 Ak /2 FRT A1Cas P il
(BRI —H5) 73 IF, I B v HBERLAEAAVER 7R P MCP A FIMS2 A J& v B AN & A A1 o 75 7%
Iy B 20 B A B L A MCP R BIMS 2 ¢ 2 1T 244 4 mT LB A 1) 4 80 200236 R 481 2 22 70> 249 3 9% B
496 o FE 3% Gu 2 A M N, A0 A MCP K BRMS 2 & S R 2H & W mT DL A () i 48 205 26 g 49 dam 22 2> 24
10%8%15% .

[0188]  RTAICas ¥ I g v] LA AL 52 U BR 5 B o 49 G, ZH & Wl DAL ST RWb 1o 75 5% e 31141 g
W, 05 S E R B I 2H A P mT LA B I G 4R Ak 9 tn 22 /D 2935 96 81040 % o 7E % 3 2]
ST B A B, B B S R R B 1 2 A Rl LA B T e AR R e an 28 /D 23 %6 B4 %6 o A SR
AR B 23 A0 R RT N Cas ) O Bl (B —3050) 2091, 9 B R v HAEFLAEAAVE AR Y . 48
1M 52 S B B 1 B A2 L2 -

[0189]  RTECas U] 1 fg w] LA G4 FH N 25 K 20 010 25 1 o 7E — 2845 L, RT MICas U] H i
AN AR A 5 R0 BT 43 F0EE o A58 T A 25 R 23 B S5 A RWe 1 o 3 AT LAY T-Cas V) 1 B )
BRIE1172 511732 18] 7256 G B A i, 458 F 43 BIRT = Cas U 1 B 2H A 0w DA A 1)
AR NI 2 D 2125 % 5030 % o fF FIRWe 13 AHAL 7 #1735 1 2 Ab ] DA 5o ¥ d i =75 o425
FAMNIILT IR T 5 5 2 25 8], Birid 53 A& R 17 51 o] LA 7o v R F dm B R TR Cas V) 1
A% IR 17 51 K 2 B AEAAVE AR N o 491 T, 49580 5 32 mT LAASE 55 AN A T R I3 11 22 295007
60057004 (B FH i A BE £ Hh (1) 4 T 22 5B S VG ] A% B R AR L AEAAVIA .

[0190]  RTECas) 1 Eg n] LA 2 B 1) H AR 4SS 7E— i o {8 AR S5 & IRT M Cas V) I B 1)
SEARWAL .

[0191]  ARAFMAHAEGY UL BEIREEA RS SMBgLEA RE AT EARE A
Y] AR R B R S S A R ST LA 1k e S A% R 1 2 2 SR g 49 s R
PSS LN ANOrflp (SEQ ID NO:38) Bt 0rflp (SEQ ID NO:39) .

[0192]  RSCATFF 1 & 5 525 R 40 G S8R 10 705 o Bk 77325 mT DA 25 1) 4 i 3B 325 Or £ 1 p o T
AN AT LR IA AR SCHTIR I A B m) FAL R .

[0193]  ASCATF 7R , FoAFE S A SR i 4 &4 8k n) 3% IR B % B IR ¥ 41« AL
NI T IREEM, HEAREZIR A SCA T T4, AR SRR H AW A SCAT T 4
i, AL FE A SR AR « A SCA T T 4, HAL S A SO R ) 17 S LR « AL T 1 4
M, FLALFE AR SCRTIR B9 FE AR - A0 B AT DR S A% 4 MY - 20 i T DA B A% 4T .

[0194]  — L5 it 5] B, 15 30 e 39 AN ANTPIR B2, At v () ANTPA 2 SR v 225 DR 40 G BB R
[ 5 1 o A SAMHD 1 1] LA 38 hndNTPR FE o Jiti FHANTP R] LA B hn 20 A o () ANTPIK FBE . — 1 552 it £51]
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A i A IR 4 4 R R A T i s BT T i L 0 ) 0 R ) SAMED 1 — 38 i i 457 5 4
o 92 IR 4 G B 8RR ) T 9 5 I I T v A A ) B2 4R 3 s 4T A it FHANTP

[0195]  #E— LSyt o , AN A I 2H A 0 mT CUELHE FH T3 iR AR A FF I Cas O A (f5il
53 ECas9-RTHIEEAR) I w8 850CR 10 B 1 5 G BT iR &8 (1 R I A% BR sk AE S ADAZ TR » 75— L&
S, FH T $ = Cas OAG) AR 1) 20 4 AU 10 2 1 5 G A BT IR B 10 o 1) % R B A G A%
12 o] LA AL HE H SAMHD 1 ) ANTP U) #1314 1Y) 2 11 ol BlA% R B g 5 2 1 J03 A 100 1] SAMHD 1 1)
ANTP ) EE P (A% R o 51 2, 39086 SAMHD 1 £ ANTP 7] E1)37% 1k 1) 4% 82 7T DA A, 355 4 SAMHD 1 3% 5 )
5% A2 () 5 /NRNA

[0196] skt iz i 457] 55 AR GH T 3 2R ANTP IR B 388 10 200 i ) ANTP IR B o 7F — S8 St 51
FEXF T I LR ANTP I & 45 5, ANTPIR B I 75% .10% . 15% 20 % +25% +30% .40 % .50 % -
60% 70% 80% +90% 100 % 5 5 2 BT IA F 73 Lt A AR AN B 43 b PR 2 19 B 2 L e
o TE— SL STt (5], AR T 2L 2R ANTP I & 45 3L, ANTPIR FE 38 N 17 &2 /05% . & /010% . &
H15% E20%  ED25% FE30% B 40% B D50%  E060% VB T0%  F D
80% + #/90% \ & /10100 % o 7£—Le St 5] H , A XS T FEZEdNTPIl & 25 53, ANTPIK B2 38 n 1
N2 TF5% AL F1I0% AL T1I5% AL T20% AL TF255% AL T30% AL T40%.
AL TF50% AL T60% AL TT70% AL T80% AL T90% AL F100%.,

[0197]  ZE&ANTJTTH , ARANTPY B 4035 1 ANTPI BE S0 . 540 BE JK L0 . 6150 BE JR . 0 . T BE IR
0. 85 EE /R V0. 9B EE /R V1. Ot BE /R B 1 . 14 B /R B E T IR ANT PR B o (A ] 1 b ik PR
)Y B o 76 255 THT 5 A ANTPC B2 AL 15 1 ANTPA B N 290 . 5H3UEE K L 50 . 61UBE ZR L 290 . THREE
IRNZ0. 8T EE /R 210 . 9 BE /R V21 OFl BE /R B 1. 14 BE R B EH IR ANTPAR B2 Fh R AT Ar] 1
Tk FEE B 52 110 35 Bl o 7 25 J7 T, (R ANTPIR FE LR AR T 291 . U3R0BE SR ANTPIR i o 7E A T
T, RANTPIR AL 45K T 201 . O EE /R 1 NTPIR i o 75 45N 5 T, A ANTPIR B B R T 290, 9
TR SR (R ANTPIR FE o 7E 25 AN J7 1T, AIRANTPI B2 AL FEAI T~ 290 . 8Tl BE /R ANTPIR JE o 7E & AT
T, RANTPIR & AL 45K T 200 . THUEE SR 1 ANTPIR i o 7 45N 5 T, AR ANTPIR BB 5K T 290, 6
TR SR (R ANTPIR B o 7E 25 AN J7 1T, AIRANTPI B BLFEAIK T~ 290 . 57508 /R ANTPIR FE o 7 & AT
], FCANTPIR & A0 45 75 T 200 . 9 EE /R 1 ANTPIR i o 75 45N 5 T, A ANTPIR B 3 v T 2908
TR SR (R ANTPIR B o 7E 25 AN J7 1T, AIRANTPI B2 AL 45 w51 1290 . 73U R ANTPIR FE o 7E & AN T
], IR ANTPIR & A0 45 15 T 200 . 643 BE /R (K ANTPIR i o 78 4% 5 T, AR ANTPIR B B 3 i T 2905
THUBE IR ANTPIR BE o 78 4% 05 T , AIRANTPR FE A0 4 v T~ 400 . 4400 B JR I ANTPIK JEE

[0198]  FERANTT I, ARAFFEEML T — P imy BA M A% = BEIR (ANTP) WK FE I H A4
DNAZRE G5 Tl 1) 200 B A P 5k ] a4 2006 1 7925 5 PITR J ¥2 B 466 < ARG T~ B 4 ANTP R 52 38 I ik
2 i ) BT iR ANTPIAR B o 8 25> 77 THT 3840 38 40 B o 49 e ik ANTTPA 2 /60, 5 4100 o] o ik 4 i
HH ) B AR = IR — B IR K I o 7E %N DT T, B Wit S8R = R IR — IR /K M Bl L35
£ SAMEZE My 3 AHDZE #1818 (1 i 1 (SAMHD) o £E 4%~ J5 1T , 30 A1 SAMHD 168 45 4 B ik SAMHD 1
5 Vpx 8 F $2 fil B BT IR 40 B R I8 BT IR Vpx B ) o 7E &N J5 T, $0 il SAMHD 1 A0 45 4 By ik
SAMHD1 5 BGLFARE [ 42 fith 5l 7 AT i 41 i o 33 B ik BGLFA 2R [ o 75 25N J5 1, #0| SAMHD 162
355 45 i A 38 SAMHD 1 F mRNA 5 1 I8 mRNA 2% 52 %) 1 /NRNA Bl s 1 RNA$E fish 535 78 P ik 400 i v 2%
I5 BT IR 8 /NRNA R s 1 RNA o 76 8> 77 T, 3011 SAMHD 14,45 45 B iR SAMHD 1 5 7)N431-SAMHD 1 4171 41
TR A o 7E B AN T T 5 3860 T 348 200 B v £ B ANTPIAK 55 60435 (1) i 3k 40 e P INTP o 2E AN T
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T » 171 B 200 A it FH AN'TP AT /60,455 ) 0 455 BT IR 441 i 1) 52 40 i FHANTP o 72 &N J5 T, 388 m Al
A 24 R ) iR ANTP AR o 6,455 ) P s 240 it FH A 17 B R - TR A 1 BT IR A% 1 IR v A
B8 WAL (AN) A% T R B ER (ANMP) BA% =R (NTP) o 7E — 261500 T, AT id A%
BT IRAZ H R AN 72 ANTPERANEL B dNTP o ££ 8 AN J7 18 5 0] Bk 200 P it FH A% 1 0% 1 IR B 465 1]
A5 P I 4 B 1) 52 3 it FH T R A% 1 BT R A% IR« A5 A T T, B e FH D 11 il o ot
VEST o AE AN T, 3880 B 3R 40 B o (0 i ANTP AR FEE 0 45 7] I 3R 4 B 356 306 ANTP & il 8 o 75 5%
ANTTIH FT Il ANTP-G 5t F5 0 o 75 25> J77 T, Pk TRty 0 75 A% g Mot S8k e Tl e
AN LB IR T B A% R R T - 75 T T, P DNAZR & lilg A0 455 300 7 5 g » P
IRDNASE A g mT DS T~ JE (R i o TR DNA SR & g 0T DA R 25 K] 2 8 58 5 g o FIT IR DNA SR & g ]
DL EE ZHDNASRE & B o — S5 S5t 451 60 25 K5 BT iR DNA SR & g 51\ 21 fiT ik 4l vp o — S8 52 e 451 6
T AE T IR A R I BT IR DNAZE & 8l o 7E &N J7 T, BT i 48 i G455 5tk — 2P 4 Cas 9 ml Jwfs
TZIR G  Ir) A% R B2 & o — B St 45140 25 T I Cas 9 ] G A A% R g 51 N 21 B ik 40 i v
B LE BT IR 41 i o 655 BT A Cas O v Y FE A% BRI - — LL S 491, &4 BTk 1) S A% 182 51N B ik
2 B H BYCEE i 40 A H R0 Bk n) AR - B Cas 9] 4w A2 4% TR I 7] LA JE FIT IR DNA SR & 1
) — 343 B AT DL 5 BT IR DNASE & B 455 & o 7 8N J7 T, PP IR (IRANTPIR B2 A 55 3F 75 2440 i A7
TE B ANTPHR FE o 7E 55N J7 T 5 BT IR AR ANTPA E /N T+ (149 A1 Ji) i B A% 40 B H A7 72 1) INTPI
FE AESANTT T, Bk R ANTPHR FE LR AR T LA BE JR Y ANTPIR BE o 76 AN J7 T, BT IR 39 B ik
ANTP AL 5 AH XS T 3 2R ANTP I & 45 FK B il ANTPIK FE 3G hn 22 /b5 9% & /b10% & /b
15%E/020%  F/025% & /030%  FE040% E/50%  E060% ET0%  E080% |
£/090% 2 /100% 8L 22 o 75 %N 7 1, B ANTPIR 045 it 80 i 5 = i 2 (dATP) ¥R JE

WA T =R IR (dCTP) IR EE I A 5 1 =R (dGTP) 3% i Bl Mt 80 7 = B R (dTTP) ¥4 i B
HATATH A

[0199]  FERANTT I, ARAFFHML T — P iy HA M S A% 5 = BERR (dNTP) Y& FE ¥ 4
(10 25 DR G R AU R 1 g 0, BT I 7 V2 A0 < B4 N BT 38 240 e A 1 PR NTPAR 5, b i ik 4
FiCasOnl Yn A2 A% BRI 10 5 SR B AN m) SR - (E SN T A A FFIR ML T —Fhdit i B i
AL =R (ANTP) & B 1) 20 B A 0 BE DR i 8036 10 T 0, B 5 VR 46 < A pT iR A P 5
W AEA RS T AE BT IR AR ANTPIR BT 1547 1 280 A 1) 25 DR G 0 Tl 42 fieh B0 L T 3 240 P o 0K
FIr it 32 DA G 5 80 o 75— 5 5 THD , 3800 B 38 40 B HP 1 BT s ANT PR P /60, 4 00 i B ok 240 e
SAMHD1 o £F — £ 5 17 , 400l SAMHD 1 £, 35 4 ik SAMHD 1 5 Vpx 85 [ 22 finh 5l 76 i 348 4001 ity o 2235 ol
RVpxEE H o 7E— L7 TH , $0 1] SAMHD 160,45 {5 i Ffr ik SAMHD 1 (1)JmRNA 55 Fl BT IR mRNA 44 22 (1) fill
/INRNAER s 1 RNAE il B 7E Bt i 241 i 2528 BT ik i /NRNAER s 1 RNA o 75— 25 75 T, #0 ] SAMHD 1 8
5 1 BT iR SAMHD 1 55 7] 431+ SAMHD 1 30 1) 77142 e o 75— S8 757 18T , 384 00 B ik 40 B H 1) BT iRk ANTPA
J5£ L4 ) Bk 40 B it FH NP o 75— 8 75 THT , 385 00 Bk 200 P H 149 P s AN TP 3860 45 ) Pl a4
J 35635 ANTP & Jl g o 72— 24 75 THI , BT I ANTP A 1 i 60 35 B S8UA% 5 5 R (ANDP) i o 75— 4%
5 THT 5 BT i 25 R G 6 9 .45 Cas 9 ] S FEAX BRI B0 000 7 S i o 7 — L8 7 T, T I8 300 e S g e ot
TEAL B Q84.1139.Q221.V223. T664E4L67 14k 51 N s RAZFEAT M - £ — LSt 5] , prik 77
VRE— S B FE D BT IR ANTP IR FE o — 4 St 5] 6, 5 75 384 INdNTPA B2 2 Ji5 & i IR ANTP
F&£ 5 UL R 5 FHXT T 3 2R ANTPIR B F 18

[0200]  — st Sz it f51) € 15 3R A5 7 ANTPIR 11 Bk 386 1 o — 288 SIC it 491 60 15 N0 5 B il ANTP A
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F o A — St 5] 5 BT R ANTPAR B2 A5 FH Qe o' B e b 2 00 e sl B e 72 W e 300 e 4
S W B o — B S it ) 5 Y R 5 2R ANT PR B o E — S S 451 o , 5 2R ANTP IR B i FH 4Pl o 75
W5 L € 0 5 ESGA EEG s T2 O R 5 00 =

[0201] AR SCAJF 1 4 a2 R 40 g 8 803 1 J7 % o BT 3 D7 v T DA B B 0 440 P A )
SAMHD1 o iR 4 g v DA R 1k Cas9 ] S A% BRI o ik 40 i mT DA R 3K Cas U 1 o Pfr i 40 i v
DAk 300 3 S I o BT IR 40 M R LA SR IA 1) A% IR o HU I SAMHD 1 1% S 481w DA 8 FH /73
SAMHD 1317 #) 751124 S AMHD 1 3401 851 751 Ack T i 3R &40 o 90061 SAMHD 1 1) S 457 wi] L0, 55 7 v ik 400 i o 4
*TSAMHD1 Z 1A 13 /NRNA o

[0202]  FIT-42m g ORI s B i mT U Vpx BE (40, SEQ ID NO:82.SEQ ID NO:83
BUSEQ ID NO:93) o Vpx7E — L8545 g 18 955 B8 25 [ o Vpx 7 — L& ST Ry F 928 R B 0 5
(SIV) = H , FriRSIVEL [ nf LA T4 & dm R 2k (19 o, e i # SAMHD L) .« Vpx 8 [ v] LIS
o 18 4 B o ) ANTP ) AT P SR 4R 7 Cas 9 - R4 28 475 1) i 6 25K 6 . 491, Vip 2 11 AT LA 400
SAMHDI (K ANTP ) #3528 , b b 385 0 200 i o f) ANTP A B FH A o 7B — S8 52 i 451 b, Vpx 25 3 A LA
FEAM T 5 A A TR Cas9-RTH AR IL R IE AL TATEAEVpxEE A HICas9-RTHI A, 5
Vpx£x [ — 2R IE M Cas9-RTH & A 1] DLE A $2 =1 ) dm i RCR . Vpx IKAT LLRHi v2-rod Vpx
(54, SEQ ID NO:82) o #£— LS jifsi|H , Vpx 8 [ v] LA Ry H H 5 1) a7 41 o 45— e sk
it 451 =, Vpx B 1 AT LASE [F] — Gt 5 41 A 302 Rl i i o 491 40, Vpx & 0] CATE [R] — 4w )7
B 214 N p2a [ W) EIE (1511, SEQ ID NON: 83) 43T 10f % 3 g o 75 — e S i 451 o
Vpx ([ B PLNVpx RH-2-1D8EE H (141, SEQ 1D NO:93) o 7 — L5t 5 op , Vpx 2K 4 7] PA{E
6] — gD 51 Fh 55 NCas 9/ [ . M HISAMHD1 AT DL A0 5 £E 41 i b K iA Vpx B A .

[0203]  ARSCATFF 1 $& i K 41w ORI 515, ik 7 v B s AE A R 1A Vpx & o T
AR AT LR IE A TR 20540 o i 40 AT DA ZRIE AR ST IR 1) 1) S AL IR o

[0204] sk sz i 451 40,55 308 5 40061 S SAMHD 1 %5 i S0 A% T = W TR = W R /K M i (ANTPifg) 184
T 0 F B ANT PR JE B 5 i 32 PR 4 8 1) 7 9 o — S8 St 9385 &% — b T $ I SAMED 1 () 4 &
W Vpx & [ 0] LA B T 715 SAMHD 1 » BGLFAZ% [ 7] L4 -4t SAMHD 1 - BGLF4 7] L) {5 SAMHD 1
&40 3 B H 30 ) SAMED 1 [ ANTP B 1 o BGLF A 7E — L6 S 45 vh Sy 92 Yk 3748 - 2 IR 5 55
(Epstein-Barr virus,EBV) Zmfil ) 85 (N EBVZw i 1) 8 (3 P v] DL T3 & gm0 R
(52, 38 3 S AISAMHDL) o FH T 1 SAMHD 1 #1425 &40 T LS5 /N 43 F-SAMHD TR 1751 o /N 437
SAMHD 1 47 1] 71 w] LA £, 4 pppCH2d UK e 5 o 7N 43§~ SAMHD 14 i 77 v LA £ 45 dGMPNPPER L 26
[0205]  ASCATE 7 i Ik B N i b i A% B R (B4, ANTP) (1494 52 SR 4 v 22 (R 41 G
R ) 718 o BTk 4l i ] LA 3Rk Cas 9 n] Gm i 1% BRI - BT IR 41 i T LA Rk Cas VI O B - BTk
Y T DA R IE I L S o TR A T DA R IE [H) S AL TR o G N i H ) ANTPs [ 94 P 1 S 4514
55 170) 200 P 320 8 A% T R BB AZ A o HR M P (100 A% A% TR 114 94 52 T LA, 5 1) T 38 400 i 3o 3%
W BT IR o A% BR B 11 98 I T LATE BT IR 41 B A 7 4k G dNTP o 338 36 A% 7 B TR 1T LA
A0, B 11 IR 30 32 B SR A% T A% EF IR B ANTP ) % 4k vT L@ T i A R0 10847 O B R (L B &
A5 G 3 st PR 905 SR B R AT o v AT LA R i) 40 3 26 A R B A S AT A B T oA B2
7 W I B A% EF (14 4, A5 T 3R 248 e e ) AN PP A 5 386 o &4 v F) INTP (4D 3 85 38 i T LA
A5 GLFE QD AR ST T I 2B AT M HR D G e 35 e i v o

[0206]  ASCANTF T v, AITid J5 30 A0 4 FHSAMHD 1 6 52k SR i i 7F 52 B [ ANTPIR J& N 56
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UFHRAVEIRIRT AR  IE A TF 1 07 2 5 46 s 200 P H %) 5032 R RT 14D 792 » T 3 240 P e A T
J iak 3K SAMHD 1 5 SAMHD 1 1) A~ BT 5 B2 A4 (1) 98 A8 Ak o — 8 52 i 491 6, 25 70 40 i b i 3R 08
SAMHD o — %8 S5 i 451 1, 15 75 41 g Hh 22148 RAZARSAMHD L, Fr ik FRAZ A& SAMHD 1 2 FR A% By 1 5¢
AR AR SAMHD 1 1) 7 J25 B R A o — 6 SIC it 437) 0, 5 65 7 M B H IR TG 14 o — 2 Sl 491 6 4% 26 TR T
TG TR RTS8 18 S S dE IRT » — S S it 5] 6, 13 — b FH T 0 e B 48 e e gk 1 00 4 i il RT) 1
S BT 5 R B AR AN Hh sk SR IASAMHD 1 83K R SR AF AR SAMHD 1 , T i 5848 /A SAMHD 1 % 58 4%
P TR It i J AR A4 SAMHD 1 F 3R BE i R AX, 5 25 5 BT iR A B o (R R TG 12 5 DA R B T P RTVE 1
W4 BT IRRT % & At IR T

[0207]  FHT-3BIK K FE SR 2H 53 (1 AAV AN J7 2%

[0208]  ASCHER T WnCas ) Mg 101 % 5[l (RT) 5 m] FRNA (gRNA) S54E & gm i 2H 43 V) [
g FIRT ] LA B 2 A% F R g 2 4% IR v LAIE I AAVIEE 1% . 4w 1) 11 B FIRT A 22 4% F7 R ] LA
B TR S RCAEAAV I o AR SCERAL 1 T U 1 B AR T AR A R TIE 7E AAV P 1 552451 451
W, Y) O EEFIRT A] LARE TR A — 5 Ak o )T E FNRT o] LA RIK . V) TR v LU FH P &5 i &R
Gt 5y E V) BRI — 304> vT L SRTA A Nl & & A sl R AL LR IE RN B & KR
SLr H 2 RE 05 16 F 454 . SkbrR RS 1 AAVIE 2 FE K 24 Gm 4 57 o

[0209] K247 1 4 7EHEK293T-BFPAH A H AN Brms 2 Fe ¥ gRNASL 3% GL K i nCas 9
mep-m1vRTSmA FURLI , S T A8 [E] (¥ BFPRIGFP 4w 5 %504 o IR I, A il & 1 HAE — % 4kinCas9
Y A 53¢ g A 5] — 20 b ) 3 SR IA AT RE 5 D S 4 o RLEENLS -nCas9 (SEQ ID NO:138)
mlvRT5m-NLS (SEQ ID NO:95) RJ DL MBS ) AAV 22 35 DL S T & 20 S o BRI I, RS & ) ELAE
R A Cas V) 111 i AT i S B AE [R) — 40 B Hh 1 L3RR AT e 51 AT 4R o DR I Cas U 11 g AIRT AT
DA BRI AAV 3 2028 DL S TR i s 4 - TR FF 0% AR B — Z A 1) Cas D) 1 g FIRT AT LA
AR ARV 3 3 28 DL S IR i A G

[0210]  Cas V) I EFAIRT AT LAt 22 A% HF R 465 . Cas ) I B AIRT AT LA H 24> BRI 22 1% T IR
it , BUHE — A 2RI — 50 vl LA B 1R 7 — AN 2 AR Wi, &S0 i) Ao —A
BUZ MAAV R DUALHE 2 A% R - BT ik Cas ) 1 i AN TSR RT A 28 /b — 3843wl DA 25 BR AL 75 75 50
PHEIAAVIY o Cas Y 1B FAIRT I — 3043 7 DA VR 25 BEL & 75 B A1 AAV N « Cas U 1 B FIRT I 42
H AT LA A B B AR B AAV I .

[0211]  fE—LE0 T, B & T — PG, HoA & Cas ) N B A 4% 5 g, Ho A frik Cas )
I R Bfr 3 300 4 S g ) 28 /0 — 3 0 5 TR BB ) 22 IR B b, I B A BT iR Cas D) 1 AR AT
R I BT K Cas - 100 4 S S5 — SR AR o BB 22 BRRE TT DA E PR 22 A% TR G A o R
(1) 22 k% 17 IR ] AL 75 7 AN AAV S SRR 93 35 2004 b o SRR 22 R 17 IR T LA 23 2L BB U
BRI HI2 3 A BB TAS 8 VO ER 104 o B ) 22 A% EF 8 T DA 20 24 B
993 B3 B4 B 24 o B 22 A% P IR TT DA 23 SR S S i B kAR R I = b2 A (B b 3AS
FPAN RSN B DA VDTN B8 B DI LR D104 B 2 AZ R T LA
SRR R R AT A Z T2 A Z TINAZTAN A Z TN AZ TN A
ZTFIN AL T8N AL TIAZL T 1040 o B ) 22 4% 17 R v] L2 24 i B0 ) 5 35 4 1A
AN 2 T 24 o B 2 A% 7 IR 1T DA 23 SR s B A AR 0 B B AR AN 2 T34 o BBl ) 2 4%
TR W] LA 2> BRI B8R A 2 T44

[0212] BBl 22 A% 7 R T DA JE 21 2 DL 2E L 7E S SR ) AAVIRR IR 2 . (81 4, BN 7E £94500bp
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PLTR) o B, B 22 4% IR T DL oA 20 B L9AFR FER I KN o BB 2 % IR mT L%
ANTECA KT 2B TOAF 3R (1) R/ o B 2 A% 7 IR 7] L& H /N T 30A KT B 19A 1A
RN Z910% /N T BOR T B KN o B 2 % IR 1T DA% H /T 294500bp . BB 1) 22
2R VT AL B 2 A% 7 R /NS B o655 B 1OA AR AR AR ART /N 91 ] sl 5 24 [T 19A
FEIR P RN TG L

[0213]  7E UG5 N, AAVE S AV —AAVAT LS B — 2 HIR, TR — 2%
TR LLgmtidCasliCasZH 7y , WA iR (I Cas V) 1 i . AAVE] DAAL & 28— AAV, TR 28 —AAV
ATLLE S S 2R H IR, Ik 28 — 2 % B RIS i A TR RTA4RT .

[0214]  AAVAYSZ]a] DLAL ST AAVT VAAV2 \AAV3 L AAV4 L AAVS L AAV6 \AAVT7 LAAVS \AAVI L AAV10,
AAVI1.AAV12.AAV-DJ.AAV-DJ/8.AAV-Rh10.AAV-Rh74.AAV-retro.AAV-PHP.B.AAV8-PHP.eB
B AAV-PHP . S A o AAVIF) S AT LA 2 fyE AL, anAAVL L AAV2  AAV3 AAV4 AAV5 . AAV6.
AAVT (AAV8 (AAVO  AAVIO AAVI1ERAAVI2 . AAV SE4 AT DLAL & 4002, SiNAAV-DJ VAAV-DJ /8.
AAV-Rh10.AAV-Rh74.AAV-retro AAV-PHP.B.AAV8-PHP. eBE{AAV-PHP. S,

[0215]  AAVH] LB HEAAVIE R 4H . AAVEE (R 2H 7] DL B pCMV -NLS-nSpCas9 (1-1172) -NpuN-
cMy cNLS-48pABYH2H 45 (RIAT AT 24H 4 o £ FE pCMV -NLS -nSpCas9 (1-1172) -NpuN-cMycNLS-48pA
FRIAAVIE R ZH AT DAL ST SEQ D NO: 1420 7 51 - AAVIE R 4 o] P45 5 SEQ 1D NO: 142 /5 4
2 /075% AHIA] L 22280 % #HIF] | 222085 % AHIF] | 22 /090 %6 AHIR) 5 &2 /95 % AH R 7 41
[0216]  AAVIEK ZH W] LA AL FE pCMV-NpuC-nSpCas9 (1173-1368:S1173C) -m1vRT14M-
SV40NLS-P2A-VPXrh21-48pA-pU6-ush2a- gRNAEY H: 2H 73 fr) AT ] 4 & o A1 4% pCMV -NpuC-
nSpCas9 (1173-1368;S1173C) -m1vRT14M-SV40 NLS-P2A-VPXrh21-48pA-pU6-ush2a-gRNA[K]
AAVEERI A AT LA 27 SEQ 1D NO: 143111571 AAVIE R ZH AT LA AU 2 5SEQ 1D NO: 143[1 531 &
/D75 % FHIF] 2 /080 % AHIH] L 222185 % AHIF] « 2290 % AR 5l 2 2095 % AR ) 5 51) « AAV E] LA
T I7 UEE R ZEEAE (Usher syndrome) Bk & USH2ARAZAA . AAVE] LU JitE F T BB A L ZE IR
CRERENI SR

[0217] 7R [a) 5233 fil FHAAVZ )5 , AT LI BT A 52 402 1k P 1) 225 T 20 G o 7 ) — AN B
Z APt FHAAVZ S5, AT DL B B PP A — AN B 22 A 40 B ) 225 ERT 2H 9 8 25 AT 2 i 48 mT LA
B 3 W 0 YA o 2 AT 2 g mT A 3 N 0 O£ 0 mT A B U A e A
P BN B H (1) 48 Gt 11 L R 2 DU e mT LB I R B4 e R A2 B A B R ) & G
1) JE DR ZEL R RNA BT 1547 o D5 T DL B, 4 0 o B8 68 7 ok 1 52 3 B4 A Hh 1 28 G i 1) 2R AT 4
()8 BT A o DU E (1) — S8 S A 055 A8 M A B MU E B € 5 5 I 5 B i
[0218]  — a5 €05 A T 7E SR AL (R ja &b 5| ADNAZY T AL H IR T A1 — AN Bl 2 R4
(R 77325, BT 772 A0 4 < 3 i iR 2 A DNA 73 5 A G B AZ BRIt A1 17 ‘T AZ IR F iy, iR 1) 5 A%
TR H BT s W] 20 P2 A T T 280 ) 28] T s P 6 IR JB o T S REAZ BRI mI A 5 0 i SRR T R 50
[0219]  fdf HAG B Gt 40 7 3R AT REER I 5 7

[0220]  — st i e 48] B0, 5 4ol FH A SC Rt 1) 7 V22 B0EH & WD VE 7 I8 A% 0 o 91 G, — 4 I i 491
Tt H— AN MZIR , BT IR — A 8L 2 ML IR B3 B G 6 A ST IR 1 JE R AR 4 o 45
AT DL R B # A R s 8 it FH A A% PR

[0221] it FH AT DAL 55 VRS o i FH AT DA/BD, 25 it FH 0 358 4% R () 4EL 45 420 o it P T DA 5 e FH 6
TR BRI A Y . Al LEIS YA A Aol LB &Y. 25 &
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YT DAL B 7K G2 i Rk AR T S A A« 25 W 2 S el DAL i A

[0222]  jits FH AT UL 2t T 75 B 5zl 3 - 1, it A ] DA it B B A st A5 9 1 52 3
o ZARE TT LB HESIY) o S E T LA LB o 32 E T LU N o FE — SE STt ) v, T
FHRE I 52 3 B2 995 5| A 1) 22k R 9% o A — M STt 451 it P R 1 52 X3 %) 401 A H 1) 2
SIS FE R AT

[0223]  Jsd Ao 1) — L R PR i P S 4] B, 2 I P PR M Bl R = - 1 P i i I Bk = L SR A
Yat WA E FRAR (B0, A% IR E F2 AR (Duchenne muscular dystrophy)) 3L
BRI ML 05 0 « 7 IEWR WS (Huntington’s disease) HAMEJRAE 5 N4 G 1E Marfan
syndrome) \ FHE A 4ESR 55 (40, 1Y) S R VEJE B IR T B PRORE « BERE 25 & MR G JZ BB i
IR B -2 - B4 5 4F (Smith-Lemli-Opitz syndrome) B ZE- % — [K 9% (Tay-Sachs
disease) o 7E LS 5] A , 1A% 95 0 45 BE A 21 4E AL L WiRF A% Q09 (Stargardt disease) WJU
FE IR L5 B i 807 I W IR o £ — BE St 491, 1834 3 R 45 S VR AF 4R AL o AE — S St o), 382
AL o3 047 TR A% RO o 7 — S St 491, 384 3 R0 HG G ZE IR S5 B o 7E — B STt 5] v, 2 4%
o5 CLFE 7 SR IS 0 o 7F — L St 1), 253 % 5 B0 4% 22 R R0 , 4o M6 v If s o] 0% v R
(G (Alzheimer’s disease) IR0 4 B R T iE BB PEAE

[0224] A XUEEIRT 2L 1 00 T (I AAV R 3B IE K FiE 4R

[0225] &gk

[0226] ¥ ff 4w 5 25 LR 2L 1) 8 00 0HEE R AR B A= Rt 2 A PRI S2 i, - HORS A 2 T 40
Y ] LLYE AL 9 o S CRTSPRAZ BRI L 28 8 B [m) XU W 22 (11 BE 1 KAt , (H &2 F= AR b
1 7 41 e A% 72 A 25 1 OBUEE T 2 (DSB) A s A Tt FH 4715k [R] I DNARE AT [R) Y 14 8 5
(HDR) T 2215 PR ¥ o o 5 g 2 O AE AN MO T HDRA A 50 F SEBL 1 22 FF K B Y, {2 ] DLF
FHOR B DL 22 T AN e A% ) FH 25 D] 328 8 7 R AH DS i 25 (AAV) SRR IE HI2H 75, vl LA B A A B Y
SR T TR FE, AT DU N B T SR L S A PR S 4R Bl 7R AE 70 2 A b ] DLEE A PR 19 2%
T AN SE (R 1) A — AR NRewri ter 1 T E A5 L 50 Ak . Rewri ter ) 43 % R4 A] LA
FRAIL DU S Bk A4 DL AE PR AN AAV IS BRI 2H N 38 38 286 (R G B 2H 75 o Rewr 1 ter ) AR AT 10
S AR FRNAE AL RS (GPS) BT PAEA = A — N FRBE W S 1 1 00 2 150 G B R AN G
W KL 5 )5 Rewr i ter (I HTRR Hil K02 2F 1 FE5 R4 M b 1K) i . Rewr i ter FE65 ML H
BRI 1N S T 75 % Yl , IX 2124 A 1B AN FL AP0 40 B Hh 7EAS 772 AE DSBI 17 400 T #EE )
(1) 2 A% R AR A ) i v AU o e S » TR T AE A0 Al 0 281 1) Ot 0 2 3 P A 0 T s T i
I8 AE B A B T B NS B ) R ) RAR ) B R AL s I Rewr i ter 2H 43 o

[0227]  ARSCHEIR 1T H T2 [FE M E 2 5B a0 B 22400 1% 0L T 8 FRewr i teriff 4T
Z AL R EUR A R R 2H G B () A5 AN T 3, FridRewr i ter 2 R & TAEALHI Cas9)
1 SR A8 1] 28 A0 A PP 306 B SR Tl DA A T 1) S2RNASE AL R Gt (GPS) 58 4% 51 W) AN AE B0 24 4 i
Hh B v 20 G B T PO BIR ) ] i 22 R A A 408 1 PR 5 1 XU EE DNA TR XUAAV 7] 138 1% R 4
Rewriter & J 7 51284, FE65 ML TR T 111 N 3% =ik 54 % o I R Ge Y 2 b 2 Hov]
DAFH T2 1E 5 2 n 2 1 4 4 Ak BT ZE IR SR -5 RE S5 8L ) AR o AR T G FE IR 2% 6 i H 1 gt
AL ERE ] DL T 15 BG 7 B2 a0 B o Rewr i ter ) %2 4= RICR R BEE RN Z e R DL T
I7 I  CSCE B  HEE SR A AHE

[0228] H|F
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[0229]  CRISPRA%E&EG rI LAH At - 75 35 DRI L DNA Fp 7= A 80 [y US4 W7 4 11 L3827 ¥ o SR T
A A 50 A 5 R 2H SRR 1) 81 2 E T R0 R S ) A B SUUE T 2R 1 B 1 R s 3% [ AR
DNAFI B 110 A5 15 R X - DSB AT -5 250AE A do 1 356 IR 1 K EL AN W A 1) s 2R 1 EL ] i 5 3508
ANGL AR F B o 3 A, Gt 3 D] 20 G 2% 1 200k B 55 0] DA 72 Hh ZEDSBIPI AL A Ak i — 1A%
IS > B B ANDSBAE AT BE G pH 338 1 , X 1 i T 4N M PH T~  CRISPR 5 [ (1) A% HF R i L e
B G i % T DL 3 G XU I 24 3 HL AT DUASRR T [R5 S A8 52, T HLid vl DARBR T 12847
B B 823 H AT DA 5] ke 366 DR 20 R4 Si 4 it #9845 5 S 448 mT LA T 7ECas9 U] &
AL AP I 16 B T AR 22 7 (PAM) 3 A A 4 N\« R 2R RN AT 2% % 91 AR A 22 35 AE 30 I T R
(nt) & N SERE I B 2 FEALE) 15 S S mia 2% (PE) ] LA B 7= Az JE DA 2H 3 U1) 101 R ik
K P Cas9 (nSpCas9) , FTiA K H M nT LL 5 5945 67 s (PBS) 7ECRISPRIA] 5:RNA (gRNA)
()37 SE A 2432 AL 4G T AR AE (1 vRTSM) ) 5nSpCas 9l A 1 B3 JE IR I3 975 2313 3%
Sre i mT DA 22 IR A M 51 90 LA FDNASE , T IR DNABE 0 FE AR SRR TAR AR (RTT) f ¢ 51) 13t
AT ST EE 1 G, BT 30958 ) S B 60 25 FE @RNAK 37 SE A HR o 2 3B 0 R AT DL i ik 0} A
— AN 1 45— gRNATT 2 i o AN 2 , PESE R KDL E T ANHE R AH G 25 (AAV)
1% AN, PETT g 18 52 AE 23 R4 M 1) 255 2 PR i, ] B LR PR N B IE D) 1 I P A TG A N B
SRR B AT LB AT DA PR s £ 5838 () £ 1 R e TR K, BB B0 AR 1T g BN
AR AR S HL 0T B8 75 EEPAMTE Y 4B 55 B 30 v] A o AR SCRTIR B A SE TR i R 40, BT ik 2 IR
ARG — Le S R PR NRewr i ter , F T DLTE 2 2420 B R 73 2440 B A 2EAS 7= A2 XUBE Wy
SO AR T S g SR RORE O N I B DU S I ROCR 2 AT R R AR 13X ]
DAAE FH ) FAAV IS 325 1 2H. 90 56 o

[0230]  EFCLEAAV P RS FEE S 2%

[0231] R 3 YmiH a8 A0 50 B & KO T 4 nT DUZEREAT sS4 22 35 VF 2 R B RAR
B B e 4 B b AT B K K DA 2 T TR VESE L BAAVIG 4. 5Bl (kb) & At 1 (BI19A) «
N T SRR AT CALE > B0 AN AAVIE RN A I IR A AT R R R R s A, TR R T
Rewriter al (“RWal” B “RWIM”) .RWaln] LA 7 5 Fim] vRTOMRR & FIMS24 M 85 1 (MCP) Jik Al
ALFEMCP K 1T LA 5 HLr 5 1 45 A TRIMS 2 % I 1) gRNAZE 26 TA HInCas 9 RWIME] LLEEMS 24 3 H: A
P 3B 1 nSpCas94h & ) gRNAH DL - 324 5im1 vRTHME & AIMS245 & ik (MBP) - RWIMA] A 70 V- 7E
—ANAAVAH 3 %EnSpCas9H HAE 55— A AAVH i 26MBP -m1 vRTSMAGRNA (B27) o

[0232]  EI27THR , BLFEPE2I dwtl R 40 n] DAL & 5 & A 5 s AR I 59 JE 1K A I 9 4
PRI AL 5B (mlvRTHM) fil & 1Y) Cas9 (nCas9) . PE2H {3 F ) ] SERNA BT DLUAL & 78 & 10 %
SEBRRLAR (RTT) 21 A 5146 G AL s (PBS) F I SCBE P 31 )3 B b IR AE i o nCas 9] LA E
et JEHE R 1 U, 3X AT DUBE T 5 PBS 25 58 1) 22 R ZH 9  m 1 vRTHMAR f5 AT DA @ Ik 380 % SR TT
SR AU A1 5 (R ZH 9 o L4 20 BIPE2 1) S i 22 498 mT LA FNpu 2y 1 P 5 IR 3R M ALt B e —
FLAE FinCas9-ml vRTEMEN 428 1 1 P NORF . B3 5Rewriter 1M RWIM) [ 4w 48 22 48 7] UL A
FinCas9. 5m1vRTSMER & FIMS245 A Ik (MBP) A5 A5 MBP 5 Akl 57 14 45 & IRIMS 2 I 1] gRNA
(B 27 : 2 - MS2 % & AT L4 AN AEGRNASCZE P 5 A : MS2% S AT U4l AFEgRNASCZR HRTTZ
8] s 45 0 : MS2 & J& 0] A4 ATEPBS 2 &) o B 4ERWILFI Zm e &R 8t v] AFIH 7 — B &= R B
R AHnCas9Mm1 vRTHMAL X 384k . CLFERWL 11 G 2 4t v] LA B ] DL I Npu Y 2 Bk 45 1)
(1138 FURAE AR nCas LA f# FHORF 7= 4 % H 2% BCEAAVIN nCas9-m1 vRTHMER [ o B FERWINIK) 4
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RG] LIRS T4 TR 2 40 1 1B 0 T R EnCas9FIml vRT5M

[0233] ) g R 50 2 A P A 58 S 1A BFPIKTHEK 29341 it 221 5 (1) , Tk BFP W] LA ot 22 2
RESFPE3MZ TR (nt) SRR 4R A GFP « R IA 55 — B 1 4 7 (nSpCas9) (1) TR Rk 25—
B B2 53 (MBP-m1vRTHM) i 55 — JFURL A 218 gRNAFK 28 — BN A% B I 3 4% G4 i HEK 293 41 g
Z AL FPE21119% , FiERWal (nCas9FIMCP-m1 vRT5M) [ JFiki HgRNA 2. 03tk gupare 7
3. 7% GFP+4H M, FriAgRNA 2. 07ECas94s & S AR N R BMS2 K gl N, F4ifid 5 1 25 FRPAMAL
R FF 2R GFPRAF [+ 2ATGG R CATAZR AR (113 -nt PBSHI13-nt RTTHE—&4M (B11B) . 4
1 5 DR ZH 9 (1) A7 mUFIPBSHi AMS 2% 5 AT A 2F FH 555 5 FIMBP - m 1 vRTAM 5 Bl 4% 5% . RWa 1
(1) & 8 R B I S 2 K e ddli NAE AR Z A gRNASC ZE HRTITZ (B $¢ 5 115.5% .

[0234]  Rewriter bl (“RWb1”B{ “RWIL”) R] LA T 75 AN AAVIE PR 20 P 346 2% 2 i 2 0 1)
BARI7E iR oy v LA B 5 &R hi B (nSpCas9-LZ1) fll&r (InCas9 , ATk 7o 2 IR 4 4
L5 FIm1 vRTOMFINA sty A1 53— N S &R hr B (LZ2-m1vRTHM) 57 24k (B19A) . R IARWb1
(nSpCas9-LZ1FLZ2-m1vRT5M) [ ik AL FE G fd+2ATGG 2 CATARAZ [P 13-nt PBSFI13-nt
RTTJgRNA 2. 03L4E gL =4 1 38 % GFP+4H i (B 11B) - 4 11BA 7~ , 5 PE2FIgRNA 2. 03t 4%
LTHEK293 40 i r=AE 1 19% [ i 350 % , FriR gRNA2 . 0] LA7ECas 945 & S 4 S AMS2 K
N i B 1E L BRPAMAL 55 22 B GFP R AR I +2ATCG R CATAZR AE 1) 13-nt PBSAI13-nt RTT
it — B840 . B A [ —gRNARIRWal 242 1 3. 7% GFP+4H il . RWa 1 () 4w 48 200 % 3@ i i MS 2% 3k
FENTE RSB NI gRNASC BE SRTT 2 (M2 /5 1 15.5% o RWb1 AL HE 4 i+ 2ATGC Z CATA AR
[1J13-nt PBSAI13-nt RTTHIGRNA 2.0 %A= |38 % GFP+4H i . & T RWILAE N H T-7E
S AAV I DRI 2H P9 38 35 AR 0 T 5 AR 1 o RWLL AT AL S5 S R h 5 17 (nSpCas9-LZ1)
B4 HInSpCas9, FF ik = & e+ 55 5 Fm L vR THMEIN A 3t il &5 11 kb 0 28 8 i B (LZ2-
mlvRTEM) 5 =540 O T SRWIMBEAT BB 85, 755 gRNA2 . 032 ZE 11 [F] —gRNAXIRW1LZEAT
T HIUE IR, B =2 4805 7438 B R T-RWIM (fE /2 gRNA2 . OHF FRIMS 2 ¢ & A — 52 T S RWILFY)
A MEAEHD) .

[0235]  RAFRWal FIRWb1 AT BASS H AL A7 F F VF EAT AAVALBE K /N BN I AN 2 K
{HnSpCas9FInSpCas9-LZ 1 FF U5 SLHE (ORF) F /N A LABR il ml DA £ DA 1l 2 A8 ) I 5
TOAF B E AR — e S R, H T 0] R TR B A R VR Npu  CoR i 71 i JIR 9 3 — Bk 8, 43
F5E SR A8 27T LLAL B T inSpCas9-m1 vRTOMAECy s5744b 73 F B A i BT N 2 ik, K
Z B CR Y R AL TnSpCas9HH o N A WIHER AT LA EnSpCas 9 5% 270051250 2 [H] 5] N id
0T P R ANEE 3 41, AT LAE A EE ZH AAV RS BRI ZH 9 R AR EE TRWa 1 FIRWb1 ] BA 53 4h fo
10 5 2 1A R 5T o 25 1) Sk dm it HAA A L FE 8 5 BRI ORFI & 42 i f¥inSpCas9 -m1 vRTS MR
A HEH A gREnSpCas i) 5Npu NAR I P E K (L 5 FinSpCas 9 CA iy v B fili & Npu CR
Uity A IR EC T flA 1 B4 2 R B AR (L e — e s g o 1t P 5 IR i 4k Fm1vRTHMIN
At A B A AR A B LR AT T IR AE 7% 3£ 117251173 (nCas9 (1-1172) -NpuN-nCas9
(1173-1368;S1173C) -m1vRT5M; £y 4N “RWc1” 8% “RW1T”) 2 [A] 4> #Ser1173Cys nSpCas9-
mlvRTOMZE AR ™ A2 | AHEL TPE2 29245 (1) S 2505 (29 %6 X1 15% , & 19B) .

[0236]  ffi FI 45 #E gRNASZ 22, RWal \RWb 1 FIRWe 1 54045 & B 77 A2 o 140 % 1 4w iR Ak % (&
19C) o« & NAFF B A2, NS EMS2 K I& ) gRNA 5 nCas 9 FIMCP -m1 vRTHMAL B AR HL R 7= 4 T A
b T 60 EMS 2 I 1 gRNA K 29 A 5] ) w20 %, 1X 7% HURTS5inCas O o7 s 1Y) S5 SR Bl & ] LA
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AN B D BAN He R IEnCas OFART i v LA 7= A2 15 R G e o A 3 Bl 55 S m L vRT 1) #4) G AR e
HRewriter dl (“RWd1”EK “RWIN”) o fEAAVIEEIE R bR 3CH, mT LAASE FHRWe 1, K A Fa] DL g
P O T Ik K 29670t o FHALES ) AN BB AAV 2K 2 4 th O RWe 1 UAEAN 3 352 . 8x 107
MOT#% 5 IABFPIYTHEK 29341 i ;= A= 174 . 8 % GFP+41 g (& 19D) o

[0237] A T iFBHRewriter M AAVA SR 3832 , RV T & 49584 -nt CMV & 311 IINAR i 2%
H B 2H 5362 BIAAV2 84k b, [R] ISR RWL T COR B i B 2H 23 GE R CMV 3 311 3K B1) K
BFPH#: Ak i U6 B 5 7 WX 5 (I GFP ) g RNA T % 40, 25 3] Bt AAV 2 85 44 b . DL & A9 25
2.8x105VG/ 4 i (IMOT X BFPERIAHEK29 341 g 1) [H] i AAVIL 35 5 72 A 1 74 . 8 % GFP+4T Y .
[0238] 2 JLARHHRWIM\RWIL\RW1TERWINTEAN[H] gRNA [8] A DA 2 A AN 6] g 8508 , IR 0k —
S S i 491 B, e TLAN FH TR 45 7 g RNAE 25056 B R AR R B4 o RWL T m] DA AR 3 15 T A7
PANAAVIE R ZH b (K 2 3023 18], T RWILAIRWINT] LLAE 5 — AAVIE PR 20 Hh 25 49 22 M gRNA . ]
ELEAT BT G RWINA A BV Hb g it 15 B 28 M AL 2 4 00 (HIX AT RE 7R 224k
FZH 73 1 A2 % v 040 200 0 PR A 58 SR Y B X 2 Bl S B 1) T B 7% 2 o AL UL, RWINAS AT DA it 5
AR M 1) 15 i R DL R AR — e N RIA Ko

[0239]  RNAZE{HFH5E 4]

[0240] i) S RNAZE A =% [A] 75 22 1) W DA /5 2 8 2503 BT 2 o M8 hn 2 88 7 1 K B ]
DL S0V 071 T 1 R A 78 AR ) B 22 gRNAER 3 1 DA A B8/ gRNAKR IE 56 Z SR RA8 . 5
A, 26 T niE 4 3bn] LLd ik 3Rk 5 I RT = AL 1 77 41 45 6 BT ARG IE D E1 ) 58 — gRNASK:
PR RERCR, B LR RRT A R i i V) 0 A S E 5 S g2 3b ik — Lk
S AP A AT DABR T 75 56 5 g i 2% 10 A PR 2 B 1 1 B P 2L PAMASE A R I A7 o 188 o 2 77
1K B AT R 75 B IORT T K 5 o B ¥ Rewr 1 ter FIPE 2w % %50 2% 7] fi 52 48 %L K RT T PBS
R R 2 9 2 22 ) 38 IR T 21, an SERTT A& B ] LA i, 0] B {1 AT B 7E gRNA S 427 —
0 ) T8 2 S ) R T TH 52 B R 3K ] e AN R 1 5 35S R ASEAR AL T A1 A H B e N\ 3] 25
RIH P o B T TR LB R SN gRNARE AL 2240 (GPS) [FIRNAZH 4y, FLAT DL BE 8] N FIgRNA 3 4iE fi
DK PBS 4 8] 58 7] 328 0T 35 PR 2E 3 , TE B RTTHY K B ] . GPS 1 (V1) AT LAAL &4 A FE
RTTHIS AL AT LA SRTTIN S X 452 (IRNAF 1), Al /BYGPS 2k (V2) 7] LA A4di AFEPBSH3” 4k
(PRI LA SRTTHIS 43 4422 FIRNAJT 51 (B 20A) o T RHERNAYT & 20 BT FUGPS VI ANV2:HE an T
(K] {8 PBS B 52 1T gRNAKI 3 ZEAHI¥I 5 it (] 12B) «RNAJT B4 Hr WMIGPS VIAIV2H] BA o A
gRNA) 3 4L ft i £ 74 LA {8 PBS B S 1/ gRNASC 22 .

[0241]  GPSHL R PAHEFR AVelcro. [EFE, Velcron] A R ANGPS . GPSHI LA AL Vel cromk,
VelcroffJ2H 3 . Velcron] DA & GPSEGPSI 4H 47 o

[0242]  RWb1 A1 $5107-nt RTTH A SRNARILFE GL =42 714 % GFP+AII D , X 2 K T
FFE 4G 13-nt RTTSEILA38% , FF HERL AN 1 3G IIRTTHC B2 LA N 5 2 v 11 ] AR AR S48
BRI MN20-nt GPS V2K g 2RI = 327 .4% GPS VIK gt R M 14 % $2 5 3)
24.8% .GPS V1] LA F T 51 #2GPS /7 #1) (1) 1 i 5 A PR 2H 4 N\ o 7/EPBSHY 3 Ab A8 H20-nt GPS
V2K G R B R F27 . 4% I HAS A FT-GPS 5 F1 i S K 4L 1 N\ 10985 7. GPS V24k 433k
17, I HAEFHGPS V24 7 I Rewriter R4E AT AR FR A “Rewriter 2.07 835 A LLH “g” Ko
(gl 4n: “RWIT @) o4 TR, KIAE FH129-nt AR M YT B A7 £165-nt 22 $&3-nt KA IS If:
AGPS V238 h0 1 44% (K120B) o E4T 10 2 48 () 20 28 80 P9 4 AGRTT LA 2B AT LAAE4ERFRE AT A3
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(1) S B R 7 1) ) () 0 1) 00 e S ) — R B M = 221 % o B i » P2 T — 2 & P BE AN &G
01 S IIGPS, 3 B S5RTTHRT20-nt 2438 f1920-nt GPSTEL vh 2 A4 1 St e B 3% (JR112D) »
HRITHIAT20-nt 25 H120-nt GPSTE—HH AR K EEAIL G AL S HIGPS V222 Hh AL T Bt =i Y
BRACR  RAS TR R FE LT £ R E =ANEW AR RE S — DR R 255 HY

[0243] o —BE LR

[0244] £ Rk BRI T dmR0R ] DLk — 0@ i A SONA B8 B M gm0 5 26— &
FCHE B ANE R AR TR A . SIN T B A 514 (SSP) o SSPH] LA F0 10 e s g A FH 2R — A ik
FEAE AR UL AT 5 4 & Ak (B 13A) o SSPR] LA A 21I3° gRNAZEAHI 3 R iy o SSPR] LA 55
BB R R R 3T B 3 AEPBS I A IF AR — BRI e Sk 2 )
SSPH] LA 28— & BUBE A58 , I T F0 V100 7 S i A0 FH 28 — & OB A AR DLaEAT 28 — 85 &
%o

[0245]  SSPHILL 5 55— & BRE 1) R dm A s 1937 10— 30 20 2258 o N 1 {8 ANSSPI I 46
gRNAM 3 it i X 558 — & o BAb, ZESSPAY3 AL BIN T E VI T R 4 %5 5% (HDV) k%1
I T SSPAE 75 AT PA B PE2H ZR AR 20K - B 20-nt SSPEE40-ntE60-nt SSPRILFE
UF (B13B) .20-nt SSPLE40-ntA60-nt SSPRILFE 4T . #HLL T TCSSP, B ANLEFE Y I A7 55 &
Z6-ntM36-ntAbF 22 M1)20-nt SSPAE g4 24 2 R L INAE  AEBE V) I A7 /1% 2255 -ntAb 458
[1120-nt SSPA ok g4 KR o TN 31X /2 F T RTT ) B8 328 50 43 140 300 4% Si 1) 38R 341K ]
BERR 1] 1 SSP&h G s (1) AT P R H I SSPHR I R G 44 NRewriter 3.0.98 5 KL,
SSPHILLfEVelcroZ fafdi HRewriter 2.0 ALt — P42 m gm0 , NI P2 A2 2941 % 9
#H (Rewriter 3.2;K21) JICUERH T 7ESSPHI R U3 -nt 5 28— A UEEA B AN $2 4L 1 SSP#
HUH RS =

[0246]  H T-HDVAX G WT LAAE3 " R B8 273" MORBEIR G , JF Hi 5% g ml LA FH 3 F2 2k
KA BN FIVDEAT B B ERLIEE AN 22 0% 1 BRI 55 P Y i T LLCKE 27 37 AR IR s 7 416 ok
37 FHINF , £ESSP & I A tRNALLAC B HDV A% il ] RE 5142 78 tRNAFRNARGP V) #1253
F2 LI B PO A IR NN R tRNAfS G R AR G v | 2 25 2 = 21150 9% o fEFE D)
65 -nt AbBEAT G 5 1 A A 8 I G RDRTT LA 25 Bk v DL AE 4 $p AL £ 1) U S 2 7 271 1) [) 410
I e SR PR R S A T S A

[0247]  SfmlvRTHEAT T 24K

[0248]  jE K SRAL 5| N BIPE L) 4 F 8 oo gk Ak 410 100 5 S Bl 14 FImLvRTHR & T PE2, PE2
s A m1vRT AT DU I 3 N BB AT 14 L AR e 1 SR A2 A B A T RNA B HIFE P 1) S AR
st o BRI, 07 7 mLvRTH AT DACSCHEAR Zhm L vRTE 12 1 314 48 (B 14A) o TiAN SR AS 1E
BT A A ST E S B EE  Am L vRTEMA TR B b 3 6 5845 1R 2 & () 52 i 647 7 U
T UL 2 G B AR T FE 3 1 o B K 9 RAZ IS N 2 m 1 vRTHM, Z 48 24 % Mm1vRTEMIP) £
43%FEE FmlvRT 1AM 2954 % (KE14B) o 3- AmLvRT14MIK) 245 0] LA #R N “Rewriter 47 BY
“Rewriter 27 (fll: “RW21_g”) -

[0249]  ZEfRARANTPI

[0250]  {i FHUNPEEGRewr i ter [t — L& S 5] S8 10 e S g A3 DNA SR & 1) 22 R 2H G i 25 1T LA
FHANTPAE D - PRl b ] A8 G A2 AHEE T35 55 H 1 PRI 43 2L 0 P 1Y) G, AF 7 R BR8240
S, CUn AL X JIBE R At ) R AERANTPIAR PR 1 AT R A e A5 - SAMHD 1 Ay R A 928 1) 40 B ANTP A
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JE ) = W TR /K SR o 76 AF 2 244 A o , SAMHD 1 0] DA 3 ANTP K A . ZEFE IR 4 A b, i B0 2 (9 4K
T W 1 (CDK L) AT A SAMHD R R 1K, o 3 7T LA F 1l ANTP 7K fiff o 1% P DA 77 A2 B8 1Ry ANTPIK 5
SAMHD1 T592AZAF {4 (“SAMHD1 ™ B, “SAMHD1 (T592A) ™) 7E— e sz 5| v i LA B B R4k, 3F H.
(R G AT DL RS ANTPHE , TC 18 CDK 142 75 7 7E o« VPX AT DL & FHHTV - 2363k DURR 5 14 4 15 SAMHD 1 LA
Bee A () /N a1 o TUIU BIHEK 29 3 T4 A HH (19 I 73 RN A 7 SR 241 M 1) 5 AR ANTPYAS 58 v DA it
FIESAMHD 1" SR A5 (B 154) -

[0251]  P15B/RH T ¥fRewriter 3.2 (GLISRTPABEFR A “RWIL_g”) 5 SAMHD1” k% Je 4 g
BERCRIEAR T 2. 745 , TG SCREANTPHR B 7E — L8 52451 b v it 52 21 36k 356 D] 20 4 48 140 FR A1 ) 48
7% o fESAMHD1 (T592A) JL R AW, Y B PFAR 7 2. T4 o Elm1 vRTHMAY JLAS RAZEAF1E
SAMHD1 (T592A) & L R YR 1 Ah g R EE « — BeRAZ ] DARE ARm1vRTXS NTPHIK o4 —
BB R AR 5] N Bl Rewr i ter P AE G B 1) 11 2-nt A AEAESAMHD L (4540 IR | — Lo g%

KN T IX L RAR 7 —V223AR FRARBCR I AN V223AM R ARy 44 ARewriter 5.0 (&
15C) o F5V223A57% 5] N Em1 vRTHMAH AR FEARTEBE V) 1165 -ntib 22 & 4 1) 30K (Rewriter
5) o

[0252]  fE FH T3¢ s e o BRGNS 4y L 40 B A (1) G 0 3803 190 LM 7325, K FH 1 VPXL VPX
AT LA A /INHTV - 228 9 VPX AT LUK SR 1k # 7) SAMID 1 LA R4 i . VPX™ R FAROD HIV- 243 B547) Al
SAMHD1P fty 3t 3655 52 4l i 7 il 1 76 A B A VPXH 5 1 T 34 SAMHD 1P 5 A2 1 2 4 0R 1)
B (B 15D) o 4B 202 I SAMHDL” 15 5 1) B A AE BB 1) 11 65 -nt b 22 & SRAR I L 28 B\ 385 4%
T R R 2T g 2 T4 U ANTP I N BIDNAS R (0 83 A AR B 2 1 . VPX PR St 36 i
YRR R B FE AR FRIASAMHD LY (1B L N ML R RCR P 78 % (Rewriter 5.1) o

[0253]  ZEAELESAMHDLY (A5 3L T AMHIV- 206 R 4> B 4RH2-1 (VP ) b s i th 5e Wk i
TAEFEVIM65-nthh 2235 RAF R FIVPX I AR (Rewriter 5.2 E15E) o B 15EH [ RAR
R HE LT I £ 5k 1 AN AR MR R i A — AR R 22 2 o VPXY R (8 SAMHD T
(T592A) SRW2T AN AT LUAEEE 1) 1712 - nt A 22 28 58 AT 77 A2 64 % Y A 1T gRNA (] 15F) LA
Je SRW2T g FIAE PRI 1165 - ntAh 2235 5848 1) gRNA (J&123) $ERIA M 3E AL VP, 3 A VP!
fliRewriter Z2GEAI LA« v (il “RW2T gv”) #ir .

[0254] 3§ iNANTPRH IR B AT LA T3 =0 40 B HP 1) G280 503 1 EL AN J7 3% o ¥ mT LB ]
T e 26 325 A% BR B T 5 AT A B T AR 82 52 A% 7 R BA% EF 10 40 P, A6 T 3R &40 B A (1) INTP )
AR FSE 358 00T 200 P (%) NP () 94 52 386 I mT DA 458 AR ST T 19 46 P 4 v 1 G e R R
PERAE— S E LN K dNTPE F T 3230 (1, B 6 Bir ik 40 P 1) 524803 » 78— e S it 5]
K ANTP it FH T 20 P B0, 35 4 ANTP it FH T 60455 i R 40 R 1) 5203 o it FHANTP AT DL 55 11 I
it )« it FHHANTP AT DL 3o v 5

[0255] %% IE N 21 2 A 5 A% Bl L B g AR

[0256]  FH T ZEMEAFHEALI /Ny o7 iE o /AN T 58 2R K s A P B DhRE A it i
RRE R Z AN IR o S5 4h, CRTRAL R R 1 K 2 S0 B VE 21 4E 4k (CF) 512 5848 il g AN ]
T L IX e /NGy TR YT o B CRTRIE DR (1) T 6 14 4 DL 126 31 52 52 1 (1) 40 g T LA A 7 AT 4] CF A&
H, T Ve CF B8 [ CFTRAE [RI L el o AR 177 , F ¥R 7 CR IR 25 (R 7 ¥k J7 v 2 %2 B CFTRER Sk 1 %
I R0 B 15 DA R AAVI A R k& 58 77 PR ], 1% v] 68 75 2206 A B A 58 s PR #
[FJCFTR . 5 CFTR g AH OC [1) — LL 2540 7£ B 29BN 29CH 7= H o
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[0257]  fEREARTT X, S CE 5] RAE DA B 52 R AR R 15 Jo A 4% il i CE TRV 14 wT LA
PRI HVE LR BTk A, AR SR IR 1 77 AN & 0 ) — S8 S it 45 T DL FH TR T
CF o — LSl AL 5 7] B 75 BRI 3203 (a0, B CRI 2l ) it A 2 60 AR ST FIT i i i e
BRSO IE SR AR CF TR A (1Y) 55 DR 4 G 864 9 1) — A B 22 A 20 4% 7 R B i v 55 5 0 9 B
AN EZAN BRI — N B AR TR 40 1 S A5 1) SRNA, Bk [ S RNAE,
FERIRE F , BTk 18] & 1 5 CFTRAX R 1) X 5 [v) 4R o [ B& 72 & SEQ 1D NO: 96 IAZ IR 41 - []
B 7T LA 5SEQ TD NO:96 % /b70% & /075% & /080% 4 /185% 45 /190 % ul &2 /1>
95 % A8 7] A A% 2 2 41 o 1] B 760,27 SEQ 1D NO: 97 R4 R 7 41« 1a] B 7 7] LA & 5 SEQ 1D
NO:97&E/70% E/D75% E/D80% /085 % & /190 % 1k % /095 % A1 [F] (K K% R 7 41 . [
kL5 SEQ ID NO: 98X IR /7> 41 - [AIB% ¥ 7T LAAL & 5SEQ ID NO:98%/70% 2 /b75% .
2/180% & /85% & /1090 % 51 2 /095 % AH R AL IR 7 71« [A1 B+ 5. 2 SEQ 1D NO: 9911 #%
FR T 41 o 6] B T~ Pl LAAL & 5 SEQ 1D NO:99%/b70% & /b75% . & /b80% & /085% & /b
90 % BY %2 /195 % AH [F] I A% R 1 471 o [B] @ T2 2 SEQ 1D NO: 100RIAZ IR P 51« 8] B+ vl LAAL 55
5SEQ ID NO:100ZE/b70% & /075% (& /A80% . £ /185 % % /190 % 5k 2= /195 % #H 7] it %
& 7 51 o 18] b ¥ &% SEQ 1D NO: LO1[ %2 5 41 - 18] B+ ml LALEL & 5 SEQ 1D NO:101Z /b
70% ZE/75%  F/b80% & /085% & /090 % 58 & /95 % A A A% R 1« [ B T AL
SEQ ID NO: 102fJ#% R /551 [Alf T ] LA £ 5SEQ 1D NO:102E470% &£ D75% & /b
80% A /185% \ £ /190 % B /95 % A [F] HU A% IR 77 41« [8] B 1B & SEQ 1D NO: 103 #% 2
75 . (81 R& 7 T AL 2 5 SEQ 1D NO:103%/070% & /b75% & /080% & /085% £ /b
90 % BX %2 /195 % AH [F] I AZ R 17 471 o [B] @ T2 2 SEQ 1D NO: 104RIAZ IR 7 51 o 81 B 1 ] LA AL 55
5SEQ ID NO:104Z/b70% & /075% (& /80% . £ /185 % « % /190 % 5k 2= /195 % #H 7] it %
TR JF 1 o (BB 475 SEQ 1D NO: 105/ %R JF %1 - [ B% + 7] LA & 5 SEQ ID NO:105% /b
70% & /B75% & /080% & /1085 % % /190 %6 B & /1295 % MR (I % R 7 H1) o £E — L S i 451]
Hh it B eS0dE 52 iR I CR IR T S 4.

[0258] K 1-[HFE+

FETFEHK (EE REHE) R 5l MmBR R
(0259] CFTR.F508del. SEQ ID NO: 96 6.81%
CFTR.F508del.2 SEQ ID NO: 97
CFTR.F508del.3 SEQ ID NO: 98
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CFTR.R553X.1 SEQ ID NO: 99 13.30%
CFTR.G542X.NAG.] SEQ ID NO: 100
CFTR.G542X.NAG.2 SEQ ID NO: 101
CFTR.G542X.NAG.3 SEQ ID NO: 102

CFTR.W1282X.1 SEQ ID NO: 103 18.47%
CFTR.W1282X.2 SEQ ID NO: 104
CFTR.W1282X.3 SEQ ID NO: 105

USH2A.1 SEQ ID NO: 106 41%

USH2A.2 SEQ ID NO: 107

ABCA4.G1961E.1 SEQ ID NO: 108 37.2%

[0260] ABCA4.G1961E.2 SEQ ID NO: 109 23.3%
ABCA4.G863A.1 SEQ ID NO: 110

ABCA4.G863A.2 SEQ ID NO: 111 22.45%

ATP7B.H1069Q.1 SEQ ID NO: 112 26.7%

ATP7B.H1069Q.2 SEQID NO: 113 10.37%
ATP7B.R778L.1 SEQ ID NO: 114
ATP7B.R778L.2 SEQ ID NO: 115

HTT.NAG.1 SEQ ID NO: 116 25%
HTT.2 SEQ ID NO: 117
HTT.3 SEQ ID NO: 118
HTT.4 SEQ ID NO: 119
[0261]  [FJ#F , A ST IR 1 U7 5 AN AL & 0 — B st 491 mT LA T30 F B R0 o B 5

FEC 1 SR AR DL 2B L BR] Hh %) T A 410 0T DA R FH T R 0 1) 32 (R K ELRE R VR
J7IE o — SRSt ) L ) A R B 2 (9, RR A E ) S2 ) it FH 4 0 AR ST PiTad F
4 C BB ARE I 7 A I R R (1) 5 TR 2 R 4 0 1) — AN B 2 A 2 A% T IR B A0 i 75 S5 L 4
FriR — AN A Z IR — A2 AN R - LE AL 40 1 S5 6 25 1) S RNA, BTk 7] S5:RNA
ELFEIRIRE 1, BT I 18] B8 15 BEAZ BR 1) X S [) B AR . — S8 Ph 2R (I RGBS R 1P o (Al fa 7T
PLALE SR I Ak T2 /070% & /75% & /080% & /85% . & /090 % | F 2195 % B
100 % FHIRI A% FR 15 41 B AR 7 51 o 75— SE1F 0L T, RIS -6 & 2R 7 41 (RS URA B T,
FE— LS it g o it FH Sk 52 X3 B R TR T S8

[0262]  ASCAT IR 1) 72 A2 A 0 — S st 451 v DA 9897 U ZE IR S5 A - B T ZE IR
CRARE 5| LI 2R A8 LYK ST USH2AT] LRI T B JU 2 IR SR A E 1 52 I K LB e YR
TV . — Se St (5 5 1) A 7R B 2 (B, BB U IR SR A RE R 3233 it F 4 i
AR ST P 5 P B R I AR AARUSH2 A S [R] 1) 2 DR 2H 48 28 43 1) — AN Bk 2 S 2 A% F R Bk
s B S AR TR — DN EE A 2T TR I — B A B - 2R 4 2 1 SEA9) 675 1) S:RNA,
F ik 1] S RNAGL 35 8] 8 1~ , T3k 1) B 1~ 5 USH2ARZ BE 1 [X 2 1) H. 4D o 18] B £, & SEQ 1D NO:
106 A% R T 41 o [A] FE T 1T A4S 2 5 SEQ ID NO: 1064 /070% % /b75% . 5 /b80% . & /b
85% 4271290 % Y 42 /195 % AH [F] FIAZ R 7 51 » [A] % 72 2 SEQ 1D NO: 107 %R 7 51 - 1] b
T LA 5SEQ 1D NO: 10758 /070% & /075% & /080% & /085% 2 /90 % 5 % />
95 % MR RIAZ R 7 41 o 76— S8 S 51l v, it FH X dh 52 18038 1 e 2B IR S B E R T S 8 76—
S S e A5 v, i R 2 2 i 2L 90 A2 T P 25B 7 HE I RAR o 5 USH2A Y 48 AF O (1) — e 50 45 75 1
29AH R .

[0263]  {ii FH 7 USH2A . 18] B& 73K 7= A K 25 AR 25B H i $5 8 o %o T B 25 A0 i B4,
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RW214d FHPBS \RTTERGPSH) &N 51T HEK293 T4 MU HEAT T %5 4 o 9 850 % UL B AT T 1K)
2298T>CHRAR (R L B ) 1 43 b N BAHT 7 . 15-nt PBS.52-nt RTTAI20-nt GPS;F=4: 1 22%
il IEAER LH A E g AR IS DL AT 1 RIS 58 0 T B 25BH 1 #e s , H15-nt
PBS.52-nt RTT.20-nt GPSHEE A ™ A i e S0 B 1 SR AL AR 55 Ar HE DR 35 A FERTT H i i 1)
2298T>CHI2316C>AZEAE (18.8%) i« FHANT . 1% (L BLH BRI 2316COA PAMB SR 1 5847
oY AR ) SR AR 2298 T> CIRAZ RN o TEHE 3 51 PN #rpo 1y - ABILTE G I S1E A 11T BRIP4 J N
71 H O B B S M & R H S AN AE R AR S ) — AR R 2

[0264]  ASCHT IR (1) 772 AN ZH A 0 — S St 451 v DA 96097 TR % T 05 « Gt BT AR A% IR
I3 51 1 22 A8 DLk 52 ABCA4 BT DL B4 F T R A J AR % D 98 1) 52 603 1 K 3 LV 7R /T
o — BE St 4514 55 1) A 7R B 2 (9, S W REAK QR I 5240 i FH 2w AR ST Al
T )t e B A L 97 7R ABCAA IS [R] 1 56 K] 2 4 B4 0 1) — A B 22 A 22 A% R B U i 25
FAFER NN ZEERN AN MR EE S 7 1 SE 4 ] FRNA, BT iR A
S RNAELHE 8] 7 -, BT IR 8] B 5 ABCAAAZ R 1) X [) HL A o [A] B 745 SEQ 1D NO: 1081 4%
iR 7 51) o 1B b5+ T LS5 5 SEQ ID NO: 1082 /070% £ /075% . &£ /080% .2 /085% & /b
90 % BY %2 /195 % AH [F] A% R 17 471 o [B] @ T2 2 SEQ 1D NO: 109FIAZ IR 7 51« 8] B 1 vl LA AL 55
5SEQ ID NO:109Z/b70% & /075% (& /80% . £ /185 % %8 /190 % 5k 2= /195 % #H 7] it %
& 75 o [A1 R 6L & SEQ ID NO: 110M) %R 751 . [A] b ¥ T LA & 5 SEQ ID NO:110% /b
70% & /D75%  E/080%  FE/85%  F /90 % B & /95 % A [F] AL R 41 o 1) b 105
SEQ ID NO: 111HIAZIR T 1. (B B& A LA 5SEQ ID NO:111%8/070% 2 /b75% 2 /b
80% & /1085% & /190 % B & /95 % A R AL R 7 41 o 7 — e S it 451 o e FH 5 it 52 303
() 3R A% B B YR TT 228 S5 ABCAA G 4B AH IR 1) — L850 H8 7E 8] 29D - 29F 7= H

[0265] A SCAIT I (1) 7 2 R ZH A 4 ) — S S it 45 v DA T 96897 BUR M99 o 4 48 8 7R 38 95 5
FEC 1) FA AN S ATPTB AT LS A T+ 2 B b g () 32 3 1 K I HL e VR vk — 2
S AL B 1) A 7R L) AR (0, A R MR I 52 R ) Tit P 2 b A ST R 1 4 B
JSORE TE FRAR A ATP 7B [R] 1 22 DR 2H 2 48 26 73 (1) — N BR 2 A 2 4% 1 IR B A0 s 55 55 L35 P i
—ANEENZ TR — A B MR  LESR A 7 10 52451 6 55 1) FRNA, BT 7] 3 RNA L 3
6] B 7 » BT 0] B 7~ 5 ATPTBAX BR 1) [X s 1] EL b o (] B% F-E4 £ SEQ 1D NO: 112[ %R JF 51« [H]
B Al AL A 5SEQ 1D NO: 1128 /070% . 2 /075%  2/080% 4 /085% /590 % 5l £ /1>
95 % A (K% 1% 2 51 - (B BE T~ 605 SEQ ID NO: 113MIA% IR 751 . [A] k& 7 7T LL A& 5SEQ 1D
NO: 1135 /b70% & /b75% (E/D80% & /085% & /90 % ik 4 /95 % AH [H] A% R > 41 . [
k% 76,5 SEQ ID NO: 11444 P& 751« (8] g T 7T LAAL & 5 SEQ ID NO:114%/570% \ & /b
75% & /080%  E/85%  F /90 % ul & /95 % A [H] [ R 82 17 51« [B] B& T~ £ 2 SEQ 1D NO:
LIS BB 7 41 o 1) & 7 7] AL 2 5 SEQ ID NO:115F/b70% & /b75% & /080% \ & /b
85% /90 % ok, £ /95 % MRl AL IR 7 51 o 1F — L S fta 451 o , it FH 402t 52 3803 1 R b
6T 4.

[0266]  ASTAIT I (1) 77 32 A2 A ) — S S it 451 v DA 9697 = SR 1 I 05 « Gl =7 B 1 [
T 1R ) SAZ LA S HTT A] LA F T B8 7 S0 I s 117 52 5 ) 30 LI B VR 772
— WS it 45160, B ) A TR BRI S A (AN, BB I IR 1 52N e FH G S AR ST IR (1)
A5 THC BB R I 938 RHT T 28 R g 25k PR 2 0 i 2 20 1) — AN B S 2 0% T R B i s 75 56 0 4
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FTiR — AN A Z BRI — A% N5 B - LS50 10 5249160 25 1] S RNA, BT ] S£RNA
ELFERIBE T, AT IR (B B8 T SHTTAZ BRI [X S5 [m) EL b o (8] B& FE2 & SEQ 1D NO: 116MIZ IR 751
6] B 7 A 5SEQ ID NO: 1165 /070% W E/D75% E/80%  E/085%  E /090 % ok &
/95 % FHIE B RETR B 51 o 18] 8 T4 47 SEQ 1D NO: 11 7THIKER JF 41« (8] % T~ 7] LAAL4 5 SEQ 1D
NO: 1175 /b70% & /DT75% (E/D80% & /085% & /90 % ik 4 /95 % AH [H] A% 1R > 41 . [
k% 7615 SEQ ID NO: 118HI#XIR 741 (8] g 17T AL & 5 SEQ ID NO:118%/570% \ & /b
75% & /080%  F/185%  F /90 % uk & /95 % A [H] [ K% 82 17 51« [B] B& T~ £ 2 SEQ 1D NO:
L19MIA% R T 51 o 1A G T FT LA 2 5SEQ ID NO:119%&/070% & /b75% & /b80% . & /b
85% - %2 /90 % m}, £ /195 % MRl AL R 7 5] o 7F — LL St 451 o , it FH e it 52 3038 1 = 12 G
PRI 240

[0267]  ARSCATFF 1181 FALER » BT i v] 3 4% R 0 75 A o ZE (81 mT DAL 3 T G HT T (1) ZE A
IR T 5 o T 4m B HT T 2 (A% B8 /5 51 T LAES 2 SEQ 1D NO: 140/ 741 « FH T 4mHHT T 4E
A% IR 7 %) vl LA 5 SEQ 1D NO: 1401 /751 & /075 % AHIA] « 22280 % AH[A] 2221285 % AH
I] « 22 71>90 % AH [F] 55 22 2195 % A [H] 1 )7 51 o 2 0] DABL 7 GPSIX o ZEAH BT LA EL A GPSIX o £
B GPS X i ZE Af 1 ZE A 5 1) () SE 45 62 ZESEQ ID NO: 1410 o FI-F 4w HT T ZE 4% R 7 471
AFPAELESEQ ID NO: 141/ /7 41 o F T SR HTT ) ZE A% R 7 &1 o] DL AL 2 5 SEQ 1D NO: 141
() 7 51 2 /75 % A IA] L & /80 % A IA] & /85 % AHIA] « & /90 % A [F) 5% & />95 % AH A )
51,

[0268]  FEE5 N JUZEIR LR G REHE A

[0269]  JLZEIR ZR-E9E AT LA 4H & BB AN ) 2R 1) i i WLast A SR IR o SV IT 0 % B A EL:
SRR LLYR T — S0 ZE IR R 0 H B (R 3 R AT A RTIR T I . SR I ZE IR
CRAPRE R AT RE B DL R AE R USH2ABE PR v (1) B A% FF R B o , B 2299d e 1G o Rewr i ter i LA$E
BTN A U IR G 1) B IR BRI 7, NP K D e 1 USH2 A 33 1% 1
FERYT IR AT RE DL 7 A2 4 Y AU AAVIFUSH2A eDNAK /)N (15. 6kb) ATk 25 AL 5 RE F71K)
BHAS , 3+ HLA 2L g 4% vl e R AN RE S AT R T IR TN

[0270]  $Ait T HF7EUSH2AH 5 N2299G X {41 43 o 38 I X ERTTH BE 41 11 23 -nt b iE4T
2298 T>CUTBR RAL I 22 e AT /& B A 8 1 B AL BUHEK 293 T4H i H 1) g 4 A0 36 o RV
2299G /2 FHRTTZR G 1, (HIR B & 1 2298 T>CHE NAREE SRR , A 7 A= HEK 293 T4 iy £ & &
H2299G . iR g% T AERTTH FE Y] 11 5-nt b1 2316C> APAMAE FH T ER 5848 , Tk 2848 & 721 11
nSpCas97E SEI AR 4 2 Jia 4k B2 AL s&E ) A o

[0271]  JEIEFERW2I KRG f# FH15-nt PBS.52-nt RTTAI20-nt GPSSZHL T -+ % Zmfh
(E]25A) o %F T & 25AH ()% , FIRW2148 FHPBS \RTTELGPSIK) AN [ 7 51 AP HEK 293 T4H i i AT 1
e Gt o R AR LU BAG U 2298 T> CRAZ I B2 B F 73 b 9 Az Ji 2R - 15-nt PBS.52-nt
RTTAI20-nt GPSF=E T 22% Yt .

[0272] P T9-nt 11-nt 13-ntM15-ntFIPBSKFE , PF4% 732-nt.34-nt.36-nt.52-nt
A56-ntIRTTHE , I H52-nt F156-nt RITHIEAF A520-nt GPS. AELEGPSIHI A 1)
BARFEAE T6.3% LA gniE, RN AL 2, B A52-nt RTTAI20-nt GPSHIHAEEARSE M9 -
nt PBSHIKZ16.5% £|15-nt PBSHI22 % [ B4 I 15 0L T 15 21 B e P AR AN %6 X e 45 LR B
GPSW] L 2. 3 24 3k 7 B8 ) 1 B4 A0 22 23 -t 5] N G A RACR o ok [8] 58 1 P S0 L F00 ) st
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BEIE DRV ZHA i R R AN SR s AT T IR BRI, FE B AR DU R 3@ i 5 FeRewri ter2H 4y
CIDNGOE 1=

[0273] 4Rk, HiEIE15-nt PBS.52-nt RTTAI20-nt GPSHYZEAR = A it 247 35 R AR A 1)
KRIHEAT T 404, H R I 5 49 8 [ A8 44 2 45 2298 T>CFI2316COAZ AT (18.8%) W& LA K 2.
JEHIA2316COATEAE (3.9%) DL KSR JE 1N 2298T>CRAF (3.2%) (KI25B) & 25B/~ i T HI15-
nt PBS.52-nt RTT.20-nt GPSHJEM ™Az 1) B A B 1) SR AR SEAL PR A & FERTTH 4w A 1
2298T>CHI2316C>ATRAE (18.8%) o AT . 1% FIE B H BRI 23 16C> APAMAS; PR 4 28 48 5
M EEFR2298T>CHEAT 7 o FE L 41 PN W po 1y - AL TG I 38 (G A 8 A IR M vy N\, — L2
AN T — L i R 28 R H

[0274]  ZRASRTT AL RPAMIR) 5825 0] DL 5 2 48 R 28 o 4 AR TT R A A PAMIY) 28 35 1] DA
RS T o R DUIE L RS RTT H K B RPAMGL 10 7 F 3 5 1 G R ot B /b 17 AN ER S
7 (K] 25CHTE256) »

[0275]  JJow] A i 2] () 38 ik nSpCas 9Bl 3 48 /7 #1ldi N A1 77 A I i N R 2K, 3X AT RE A FH T
e FYRIRAS BR T 0 0. 4% F10. 2% ISR N I T HA2298T>CRI2316CO AR AR 2 A , 15101 %
SRR X H S 5 A R A R N P T A5 A7 5 R I P A i N PP R A IR RS04 e N A7 T
poly - ABILIE ) v fB A , 1 Vs 7 b 2R BART A 11 22 K] 2H G 8 77 725 ] LA ZERNARSEAR (1) B0 A% 17 IR
B F A RE MBI RS R TTER2307A>G I AS I IRRTTH (R po 1 yABHIE 2 — W T
I 14 F T iR po 1y ABIUIE HP (1 AS BB N (I 25E) o 38 R I IE R B RTTHK: 5 48 hn 3154 -nt , 2298T
>ComAR e = 241 .6 % (KI25F) & Ja , RIASEE U pam bl R PE2316CO ATRAL ¥4 134T
2298T> Com IR AR T 24 (B1256) o [ 25A- 256 7 AT [ v 7% HA 1 1R Tl e A 2 51 1)
B =K 3 =AW AR PERE S — AR R 22 s NS= A B35 (P<0. 055 XU 2 AE e 560
I HND= A 5] .

[0276] UK 25E AN 30H AT s , 2878 ] LAZERTT A 4 24 ) AR OR 4 4% P R (94 , 4+ 3% 452
AR MHUE A7E 5 F — IR R 2 DA E SR POl 2 2R B3R N\ o 150
NI SR AT I B B IR PUIE AT T ARG T L AERTTH AR 7 AR A0 1 N o I8 K
P I TR PR R P 1) R A RN B[R] — B E A 2 T3NS H IR S
H, AN F R I B A B R N o B 25E H (1 S48 HR R HE ) AE AR AERT TR po Ly ABLIE H 4w i it
BR230TA>CRAZ B O T 5 JLT-0. 5% B BAEAL B 230540 A AN HHEE AR A B EE 4 A\ H
TERTTHpol yAFILIE FH AL 5 T ER 2307 A> G AR FIRTT A WS M BASHA A 16 N , [7] — By Bk 7oK
TERTTH i (1) A BA R 1) G

[0277] IR ZE IR L5 O RE BRI — Lo 2 A5 GPSH 4B Ak e il adh 1 24 4% , oA W82 3] it Bt
RN, AR AT BIUSH2AR A HEE R AR, IF HSZH 1740% LA B B R .

[0278]  KE|31A-31B/nth [ AEht tIEPR Hh SEBL 1 =i H IR M4k 7 — DN EE P51, XAk
B 7 A ST IR ) — L8 R G0N 5 VAR 97 0 S G 5 5 5 R Y 3

[0279] it

[0280]  UiRewriter% 4wt R4 vl LAALFE FH T 1E45 8 CasOAL s KR Z170-nt N 5IANEL T
B AR AN S BR R ECE 2% 7 AR AR I B ) B S B R . 4 i Rewr i ter B S /EAAV N IH BE
JIPRUESE IR 22 4 HL2H 2R 5314 (1) 38 08 LA YR TT 25 Fst A5 0

[0281] ¥ i SE IR 20 G AE AL Gt L AKH T 7= 4= DSB, T IR DSBTE — L6 5 15l F A 22 AT L 5]
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AN YR T I () F R FEPE IR A o Rewr i ter AT DLIE RN 72 A5 — N BB ) 101, B 3E 5 A6 G
FE BRI G 15— LUDSBAI ISR 22 4 FHAK . 40, Rewri ter i AT 3632 P4 A1 22 4= 14 v] REAS
PLRCR AR s RN SEBL T 117864 % G, X212 4 N 1B S 7R BEA 72 AEDSBI I i T A
111 H T A ) 22 T TR G T B v R

[0282]  GPSHILLEL & Rewri ter-F & [ AT LAE Ik 2 il g RNA ZE 1) = 5 45 4 1) 50 it G 2
HENTE K BE (087 #0040 7 - GPS W] LA G2 A 75 B2 5 i 1A 7 i 55 5 AEL 2T T PAMIY 29 B3 HLmT LA
ST BN R AR O 22 S B0 AR o A5, 3O 3 R 1) B8 e ILUSH2A AR BT BA N
2276G>T, 1% 1] LA FE & 5 WL A5 2299de 16 23-nt . — LSS 40, 2 {8 FH RS FHIX Me R AF 2.
—¥RIT I gRNA

[0283]  §iidem] vRT 9% & 5 BN B8 1y R m L vRT 1AM 48 5 , AT 5% H i3k — 20 fle b st 4H 4y
(P38 77 o AT LA FHBFP 2 GFPAL A0l 52 DAY B2 A% 200 m 1 vRT 1 AMZR A8 44 11 JIC i SC 22 33847 i 12 DA B¢
I o 0 A ANTP R IR R TR SC P 3k SAMHD 1 (T592A) 193 ¢ 38 7 B4 52 % ANTP A 2
R AIK F 38 A4 DL YA o VP X 7 e 7 22 DA i A o 2L At

[0284] AR 2440 0 110 K5 s s 6 O S AEAE 88 b 38 38 O Pk ik o AS SCHR AL A A VP X DL R TH
1 FH SAMHD 1 5| 62 11 2 5 77 THD 1 240 10 &5 R4t 1 F T gl an ' sz 48 FI AR & o S5 I IR |
FHIR B 2253 34 )5 AN B BM R VT 22 2% B TR A8 0 4 40 B VD IR 458 - 4 78 4 SAMHD 1 46 72 Dy G
(1098 75 PR 11| R 2%, 0T AT SAMHD 14 i 14 /1N 73~ 12047 DAk DA SR A 40 B ANTPIR B F o R 384 0
[0285]  {y T-ZEAAVISIE I AJ LLZE %A 7= A DSBE B 15 N 76 N\ 20 it fif) 3k [R] 4, v s ik 7 A
] 55 2% FE A AR AL 1 55— 2R 4, AT LIS FRewr i ter SRHERE DI AE PE 3L R BT 95 3097 N 280K
T o

[0286] 5V

[0287]  —ffkTJ5i%: M 7Q5 DNAZR A G st == A 5% % (New England Biolabs))
PLEATDNAY 3, M EE RDNAF: R /A 7] (Integrated DNA technologies) 3815 T DNAE %
BRIt 4T 1425 77 (Golden Gate assembly method) F%E T R AR A FH Bk N AP #2458
& GLAA A Qiagen) ) BiZymoPURE/NMEIAF G (Zymoit 58 A &) (Zymo Research)) f H T
WFE 7L BN 20 PR S50 R A R AT T 4liAb

[0288]  — R FL BN 40 M 8% 97 - A HEK 293 TZ4H MY (ATCC CRL-3216) FEAL K I B Fagle} 5%
H (Dulbecco’s modified Eagle’s medium,DMEM) HOAN7E410% (v/v) Ra4- I3 (Gibeo) 1
YA R PUE FE AW GEER G R BH A A (ThermoFisher Scientific)) (DMEM+) [¥]
GlutaMAX (FEER K /R BHE 2 |]) HhaE 7R AL AE3TC N 5% CO2K5 7= 400

[0289]  F& L. JGHEK293T4H M2 Fh7E96 L2 58 - d - Wiz FR IR B I AR (B¢ T°A 7] (Corning))
b M G K424/, FHOpti-MEM (Gibeo) AR T 152 3L, 3F HARIE#E p i) 7 R H
0.8ul Lipofectamine 2000 (FEER K /KRBT 2 ) F1400.4:8 JFORIDNARE 4 1 &40l . 71 4%
YL J5 6/ 558/ 2 ] FHDMEM+&5 AR 77 2 .

[0290]  AAVALEE WSk FNEE S . fHTHEK293 T4 i 4 52 ] T3 i SL 46 4k = Fh i ki, BlRep/Cap
JHORE B A Tt 25 25k TR 1 B B ook RN 5 A 5 A T 082 e ) R v 2 520 41 () B 285 1 SR 0
R ORI R 7 AL AAVIV) = E 3R G T7 ik A H SR 0@ W% (PET) BA25, 00011 ~F- 35177 F &
(PaH% 3G A 7] (Sigma) 408727) HEATHE YL L b2 J5 — K , WK 4 i 5 B FHAAVpro 2tk i 5]
HiMaxi (Takara 6666) % 40 i2E 1T 464k . 18 1L gPCRAECFX96 5L R4t (Bio-RadA F] (Bio-
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Rad)) Ff# FSsoAdvanced Universal SYBR Green#JE &4 (Bio-Rad 2y &) MlE & 44k 1)
AAV R 1) FE o K BEPR IAHEK 29 3 41 i 5 AH &5 25 & 1 AAV - AFIAAV - B B Uk 3 4% &, 9F H
e8I R A AR T2 J596- 120/N 1 58 X BFP 2GEPK] S

[0291]  JRaRAHE AR : L J5 48 /N, LRI 7R 50 B 4 fig FHO . 05 % i 8 (1 g /EDTA
(Gibco) it 2 o FHDMEM+AE Ji% £ 1 il Hh 1Ak , I HORs B B0 40 B BN [ 96 FLAk o S T
Attune NxTiRU4HMLAX FEER HH/RBH 2 7)) Sk #rds A~ £L30, 000 A Y 52t o

[0292] vy 3l & FE R 4L DNAT 57 - S DRI ZELDNARE i 477 38 B SGTE B IR 24 45 0 HLAE IR SE 0
H] (I11umina) MiSeq b X} Bt 5y 55 R A A s EAT /5 o % 85— #8PCR (PCR 1) A T A& A
4N\ w]IE [F) AR ) AT 1 I 3 3G S DA 3G i oy DR ZH X o FHO . SuMAsEFof 1 ] 1 J¢ [
F19) . 1ul HE P 4 DNATR BV A112 . 501 Phusion U Green Multiplex PCREJRSiAT T
PCR 1M (25u1) «PCRI N N T 34T : 98 CHe4E20 £h , SR J5 [98 CHELE 1080 .61 CHr4:20%)
MIT2°CHEE30FP ] AT 30K B , 2 J5 Fe 2272 C G AR 22 240 b . #E — 2% PCRIZ B (PCR 2)
[ra) 5 PRORE il VS I — DR SR A w25 TS 51 06F o ELAAH, 2501 25 7EPCR 2 B & 0. 5uM
g ool — I [r) A0 ) BRI SE 40 2 W] IR TEAS 5054 L IR & A4 FIPCR 1 BNIR-G 41125
n1f¥JPhusion U Green Multiplex PCR 2FJREW. TNAKTEAGPCR 2/ Wil N 4T : 98 CHr
B2 R, R JE (98 CHEEE10F0 .61 CHFEE20FD FT2°CHEEE30FD 1 HEAT 120K G IR, 2 JG fe & 72
CIEARHFEE2 538 . 751 . 5 % T AR M AE A A Jd ik H Uk 7E 20 A PG PCRA= 4 o 18 FHQT Aqui kit
P R B (FLAS & 71D 1. 5% B S ok s il i FE PR RTPCR 2774 (st 3 [) 97 36 31
£8) AT 4k, FHA0uT /K PEt o 3Bt 26 6 2 & (Qubit, FEER Rt /R BHE A &) 8igPCR (KAPASC
JE e m AR B - R S 4 7] KAPAZEY) R4 A 7] (KAPA Biosystems) ) Wl EDNAYK &, H H 7R
PRI S M Seq () 25 AR H% i1l 16 7 1 5 ZadEAT )7 o 48 FMiSeq Reporter ([KI3240 24 &) Xl
Pt 2 85 A,

[0293]  fd HHCRISPResso243 X4 ¥4 /¥ 51| 5 225 7 HIE AT LL X o O 1 3 AT 430 3 4w i =
FIERE, N R RRERNCE  (RAWEN RN A & F iSRRI B E) / (8
B RIEE) M b 6T s AR g4 I 2 &, (HCRISPResso2 fEAR AL R 7E “E 3% 4
NGB BB VR B DL R 1847 S8 5 W R BT S T e 235 i R e T . (R E S
()2 B R 2 R IANR) A~ CREFMRBIIHE) / G S 46 N B K S
5, fiCRISPResso2 fEHDRAE T T A FH A EE S50 JE DR /R R T A S5 24 1K) (e flag) FF HAE“E
Fr NGRS AR RS OL T I8AT g 2 A0 vH A (HDREG X e B # &) / (s
BB BN P2 R N (B NSRRI B ) / (Rt BY) »

[0294]  #&4er J5 367N, K AN A FHO . 05 % JIRAR (B A 25, e % Il 12 « FHPBS e i I HL A X
WL RS 40 0 [k B B AE10ul QuickExtract (STPEAR A F] (Lucigen)) H 3 HAE65C T
T B B E670 4 AR G B RE IR I 154D I HLAE98°C NI T 2401 o #4 10ul ToA% BRI ) /K 1A WK
IS INEEEFRE S o A8 AU LR SV AR DL Q5 56 A B AN &5 A 3 150 v Bl 386 BT o0y 2 R 2
[X f) BR] 2 gl 167 422 1 1 51 9033547 PCR . 4R 5 #E37 °C FIExo-CTIP (NEB) Ab T BE 5 , FR 4L 1 /N o
Qubit (FEBR K /KB 24 F]) MIEDNAAK B, FF HAE A i 18 21 £ E % 4 7] (Genewiz) LA# H
P37 -EZ R S5t AT M T o A T PES AT A (http://www.rgenome.net/pe-analyzer) K4y
AT 08 N 3 B o A PR e 32 IR 2 20 i 2 20 e 5 0 S BEURE o o ) e s AR AR AR BN
KA, I HEFART R AT AR . 2252298 T> CRAZ (IR A Wi 5o (NS H
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2298T>CHEAR [ L B ) BUR A+ 5 A5 2298 T> CAN2316C> AT AR (1 B2 B K B / (LA e 46 I
{EL AT R A7 A I S5 3 R R s BE Y S B ) &

[0295]  BRAESIA 5E X, B MIASAE I A BRARE BA 54K T B SR HEARN 7
T8 5 TR AR I AR R 8 E S o AN AT BE A BT BRI ZE SR T B AL BRI BTN ST A B RIUE
BNEREBIE A A @) 7 “—Fh @@n) 7 FFrd” 65 2 AN K. BrAE A /M, 75 0 A S
X B AR 275 B AR R R/ .

[0296] A YRIE “Z A7 RTF7ECKRTEE T — RIS 2 M EEH B —D
BUE 2 A/, ARE“F A7 CORTTBCR T BEET 1E AT R — &R A ) AU -
un, KT8 T 1. 280355 A T K T a5 T 1 R T B EE T2 8K 18056 13,

[0297]  F 4 ARIE NS DT VONTEE TR B ZTE— R ECE 2N UE
W) B — AN EUE 2 AT R A ONTT BN T EGE T OE T TR — R AEE
(IR EUE - a0, N TS T3 2801 55 R T/ TS T3 /N T T2 B Fali s T 1.
[0298]  FEAE MR NVEHE RSO R , B B, LS A TR LSRG B W AT T RERY T
T B A T, DL A& N IR ] P ) 4 8 B, TG 8 2 R I Bk 2 9 L 2 B R e
[

[0299] =44

[0300] DL RSt A SCRATR 25 B 7 v« RGN T Sk Ui Ul BH M A ELAERR fl PR
[0301] i{ﬁﬂl

[0302]  JL PRI ZH 4B A R 2

[0303] L SEAB IR 1 22 IR 2H 4 B R0 I 5 o 38 3k N 2 g 5 €0 ¢ B B 1 (BFP) R [AI LA 77
A SRR ER 1 (GFP) WA A e 1 2 DR 2H G 5 A S PR 0 RS 5 G A o . Rk 7E 5
10% g4 M3 (FBS) B DMEMH K A 3 K] 2H %2 45 B BFPFE [KI 11 30 , 000HEK 293 T4 g $5 F1 7796
LA ZE-d- BRI A 12-24/ M 2 J5, Fopti-mem¥s 7R AR HEFREE A H T
Lipofectamine 2000k 4% 4% fith 3 [K 2 2 5 2H 73 1 UK o 5 25 A 2. 3400489 50 JFURZ DNA ) 25
iTFopti-memZS AN EHO.8f I Lipofectamine 2000254 FFopti-mem.2073 812 J5 , ¥
SOMTHE & WZ AR INE & B 4 FL. 6/ 2 J5, & A 10% FBSHIDMEMAR & 1% 77 3
36-60/Mf 2 JE 8 At tune NxTV U 4H B A & GFPFIBFP/KF-

[0304] =442

[0305] 43 FnCas 91l % S Jilg A4) A4 1) i 4B RN

[0306] UL SEAIHIR T 73 FnCa s O e S5 il 1) 2 A4 1) S b 036« il 4% 1 S i A ¥ nCas9 -
mlvRTEL 53 EInCas9-RTAIgRNAR UKL , ¢ H an s 1 Brid 6 4 1 Birads Jikr o & 4 A A 2
B g R B LR T B HEnCasOMBLIE JE K H ML BERT (1 vRT) fYfil 5 1) Cas9 P 1
i (nCas9) Wik FmE RT) M@K (“nCas9-m1vRT”) LA K4 EnCas9-LZ1 FLZ2-ml vRTHy &4k
(“mIVRT /> EIPHEAR) B gmiE 200% 2 BIPFEAR TT DL FR ARewr 1 ter (171101, RWb1) B 2 71
SRAE— BB T, 0 BB v LA & Rewri ter (140, RWb1) B{RewriterdH 4y . 7E— L1
BLR ,Rewri ter i) UEL & 4 BIPFFRAR B 0 B BHEE AR 2H 43 o m L vRT 43 B PEFZAA 7] DL oNRewri ter
[ EH 2 B S48 (91 T, RWb 1) o 43 #nCas9-LZ 1 FILZ2 -m1 vRTAA 2 A (0 1547 T 25 1 %2 Bk B 1
nCas9-LZ1 (SEQ ID NO:1,NLS-SpCas9 (H840A) -NLS-EE12RR345L (52 & i i) ) FILZ2-
mlvRT (SEQ ID NO:2,RR12EE345L CGEZ L Hi%E) -m1vRTv (nCas9-m1vRT (D200N.LE03W.
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T306K.W313F.T330P) -NLS) .nCas9-LZ1f$5SpCas9 (SEQ 1D NO:32) FICA i % & R $i B
(SEQ ID NO:23) , ik CoR b = & FR P 85 5 HEm1 vRT (SEQ 1D NO: 13) AINA sty 5% = FR L B
(SEQ ID NO:24) FILZ2-m1vRTiE I 5 2 BB 55 7 — Ak - nCas9-ml vRTAY G A4 1) 7~ = I FE
P T B4 o 73 ElnCas9-LZ 1 AILZ2-mI vRTA Z 1A 7R T BSCHHE A R AR 5R (Z938 % 20K
FITIdR e 3k 1 B R N A A RInCas9 -RTRI AR (2921 % R M 4n 8CR I LT Hifs
[0307]  E1IARH TS Sdmiaae2 248 (“PE2”, THHD) 4 %5 S 4wt 282 245 (“4r £IPE2”
HhE]) ARG S S 2R hr B I o B PFEAR A  AR (O BIPF AT ) B S A A B
M EPHE R AR R R BB, AR AT R et CZ1ALZ2) ERr 5 n S
ZIRE & 1 CasOVI B (nCas9) ML 5l RT) o 73 FIHHEAER 5> FInCas9-LZ1FILZ2-m1vRT
AR A FE A T B B2 k4% F¥nCas9-LZ1 (SEQ ID NO:1,NLS-SpCas9 (H840A) -NLS-
EE12RR345L (FRa Ba i %) ) MLZ2-m1vRT (SEQ ID NO:2,RR12EE345L (4 g i 5%) -m1vRTv
(nCas9-m1vRT (D200N.L603W.T306K.W313F.T330P) -NLS) »

[0308] ;Mg

[0309]  gRNAJK J&ddi N Ax) 00 i Sk g B4R 1) 52 k)

[0310]  ps R T gRNAK J Al AV 9 48 R B 52 o ) &6 T SmbS k& fnCas9-
m1vRTE 73 FInCas9MImep-RTHIgRNAR) Sk , H H 40 s 1 b Birik % 4% 1 Firid BURL  fEA7AE
pegRNAR 5L ™ Wl & 1 il InCas9-RTIY) 4B AU  AEAAAE LA BRATESCHE (gRNA 2.0)
[k e 8 B E AR 2R 2 JE AN B & 2 (1x1ongMS2. 1xshortMS282xshor tMS2)
() = Fh /N[5 gRNAFK 5 00 R & 7 2> EnCas9-RTHI JwE XK 2/~ ) T Bl & inCas9-RTHY
K (“nCas9-mlvRT”) PA M AU $EnCas 9N 510 # 5k i (SEQ 1D NO:27) @A Hmep AR AT 7 &)
nCas9Fmep-mIvRTHIZER (“mep-ml1vRTv”) [ 2 #E R0 % cmepfk - 5MS2 RNAK & AH HAE FH . H
AN[A] 1] FRNA (gRNA) #2245 73 FnCas 9 Flme p-m I vRTAY AR I 2 04T 17 I, Fridk AN [F]
gRNAM ZE AL 5 gRNA2. 0 (SEQ ID NO:31) A KMS2% e HJgRNA (SEQ 1D NO:28, “gRNA-
1x1ongMS2”) B FEMS2.4 1) gRNA (SEQ ID NO:29, “gRNA-1xshortMS2”) 5k B P44
MS2/% J2 1 gRNA (SEQ ID NO:30, “gRNA-2xshortMS2”) . ELH 1x1ongMS2 k& 3 i) gRNAFI A A
IxshortMS2% 1 gRNAZR H T UL T-gRNA 2. OfF) g i

[0311] B 11B/~ 1 B 11AH R ) B AN [R] gRNA) A4 2 4 (1) 9 4 R0 28 o DA A 20 48 3CHs
BEP#4 4k, GEP ) 20 ) 1 23 Lb A 867 (GFP+%) & 7 4B 2R . AR [R] 1] S:RNA (gRNA) 4
R T B R0R , Frid AN R gRNAR /461 5 gRNA 2.0 (SEQ 1D NO:31) - B A KMS2%k %
HJgRNA (SEQ ID NO:28, “gRNA-1x1ongMS2”) B A 5MS2/ &) gRNA (SEQ ID NO:29, “gRNA-
I1xshortMS2”) 5% 2 PN FEMS2 % J2 1 gRNA (SEQ ID NO:30, “gRNA-2xshortMS2”) .43 %t
FEAR R AR (RIS ARWD L) 7n Y T 0 T58 S iR 452 (PE2) #4242 i 2005

[0312] 7’@’%4

[0313] Wi S dE AT P 38 N 40 #nCas 9 - RTH ZR A4

[0314]  pbSEAHREIAR | 0 i S B 3EAT 1 5 N 43 FnCas9-RTH i A4 o S 27 BT ik 1) 43 1)
nCas9-RTAYER ARt — 20 TR0 B 3G N30 e S 5 58 6 iy Dh R () b A7 10k B A 8 iy i3k A7 1
) 336 5 ST RE A% 1AL B 5 & S E v e Sz 49 2 v SR A P 00 A SR i B S 4 1 PR — TR 1) T
FSCo 8N HEAT AR 3E T S AR T F1 0 30 A S 5 L AT DA S 256 AT A4 1) A s Ab 3o B K
A S MR 1A B G0 b 47 14 1 300 5 SR B ) — AN 79 FnCas9 - RTH A 1) J i 2K
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[0315] W37 M T G038 B NI i i 100 AT 10 (1) A U 1) 30 4 S B (1) AN [] 43 #lInCas 9 -RT
PR AR () G 2026 R AR BEAT 1 DK, BT IR A4 A A0 B nCas O R K F W8 AT 17 1 27 R A
# (GsI-TIICRT,SEQ ID NO:3) B EATH (ErRT,SEQ ID NO:4) (i #4 skl LA ok EHR2%
EAMEIEIR116-1016 (R2 (116-1016) WSEQ ID NO:7) .GsI- ITCRTI¥i#% /g (“HEHERT”) 11
N E SO BN SR TR 29 8 Am] VRT3 S B A LE 58 o 43 P2 4AR2 (116-1016) 7R
R B DA 38 0 e S AT M I A A P 10 3 SRR ) = A #InCas O FIRTAY 2 1
F1R) 5t 1oy D S

[0316] ;%5

[0317] i ey B Iy 2 Ah 11 20 % 003 1 gRNA

[0318]  JhSEHIHEIAR 1 FH T2 o Bl W 2 A (1) S 48 XU (19 gRNA o gRNAH 152 1 Al i 7 gRNA
(1137 it b FF N B8 % 5| W) R4 v B I S Ak 1) G B 5% BT IR B BE B BUR TR &
FR P B — AR D BAR B4 1R 28 —RE I B o 51K B8 B AR b T TR AR TR R U I 24 1) 15
TR A B 54 N B BB IR 2 1K) 57 s R o TR BOOUBE IR 24 T DA i S TR PR I )
[0319]  E4ARE/R T FHFE AR TFIE TR gRNA (PR 57) HEAT S DR 4 dn B 11
VL AE SN, PrEm S ] DL & Rewriter (U0, Rewriter 3.0 Rewriter 3.18%
Rewriter 3.2) B{RewriterZl ). fE—L4E ML T, Rewriter i] DLEL & B8] S ol Pt F2 17 T2
7% o 5 gRNAK A fInCas9-RT A4 & {43 ik g RNA K 1] B 1~ 5 #E A7 £ A4 A2 4% T 55 45 B S0 A% FR 1) #E
A7 15 o nCasOTE B 55 Ab %of S A% I AT B 365 1) 11 o gRNA 26 — B 51 0 45 & A s S IAE V) I /5
Aib 2258 S RTAE FH gRNAF) 10 i S B ASTAR IX A AR AR IR 3 i HF AR SR & o B8 B 514 (“28 2%
F1907) #EgRNAR 3’ wiii b 538 & BUFIDNABE (1) 37 i 4458 . 4-300bp 28 8 51X 78 4 T & A&
2 —_DNABEFJRNA 51 ¥ . RT{sE FH ¥ & e R DNASE A B A gRNAFK 37 By T 46 28 & - gRNA 3 Ji
AR S A S F A3 Ab 1T EI gRNA . BT A 5 SUBEDNA °] LALE B 1A 67 A 38 N
FIFEAZIR T

[0320] 4B/~ /' nCas9-RTHE AR FHpegRNA gRNABLHE 122 7] T g RNAR) J 48 2 2
pegRNAFIHF 2 ] T gRNAT 7~ =5 B 7E 22 MR H o A T8k = 28 85 5141 pegRNA, 7EHF 2 1]
S gRNAHFELHE 25 8 5140503k G 5% o e S T Al S nCas9-ml vRTv A R 44
[0321]  FEEE W rh, MK 1 28 B 5 WK B AN GG B A7 s 0 43 #inCas 9 - RTAY B AR 1)
RO IR o 5 B 51 K R DA R 38— 5 | W0 &5 6 or B AR T BB S ) AL B A AR
o BBAR Y T B AN [E gRNAR & inCas9-RTHI AR (“nCas9-mlvRTV”) B4l 3 &, Bt
R AN [F) gRNAFLHE 8 A7 75 56 — 8 51 04k & 07 57 s (93 J7 1 i 6nt . 36nt555nt &b (“FE 1)
FHInt”) 4K FE N 20N R (nt) ~40ntBk60nt K 55 5554 (SSP) . k= 55 —BE 5141
gRNAYE AT IR AT 7 AR . BT gRNAF 21 )AL F5hd viZ i (SEQ 1D NO:25) . KI5B/RH T HA
AN[E] gRNAInCas9-RT (“nCas9-R2 (116-1016) ) FI 4w R0R , Frid AN 7] gRNAE 3 5 1 76 55—
Sk S WSS G AL 5 S 3 T 1A T 6nt  36ntERS5nt AL (“FEY) I fiint”) (K 20 M % T
% (nt) \A0ntEL60nt ¥ 55 5 514 (SSP) o« S Z 55 5 514 (1) gRNAE 5 BREAT 7 IR . 72
nCas9-mlvRTvEA nCasOFIR2H SR & BB T, ML T BABK S 55l e
gRNA, BB 5 (5110, 20nt) 55 5% 511 gRNAZR H T o032t () 48 300%
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[0322] ¥1§ﬂ6

[0323]  FH oStk gmH I X n) 3 R4t

[0324]  pbSEEHEAR 1 T chodt g B XU A) T SR G0 o B0 45 S Im) AN B SR B R A
HEA R PR gRNAR B A] 5 Z 450 51 N\ 240 H o B4 gRNAKS nCas 9 - RTAL) 7k 55 4 31| AH B 52
AL AR T RN SEAL S AR ) B W 2R o PR S gRNAR & DA e 3 126 9 1 OR 3 7 A 21 g A
HEAL AT

[0325] &6/ 1 fs FH A A nCas9-RTHI I~ gRNA & Gt AT Jk DX 41 4 4 1 DU A s T o A
PN T % B AL A EE R N R 3 R g (BN B4 gRNA L AR nCas 945
&, IF H AN gRNAS B AL FE 0 # S B A X RN 54045 A7 15 (PBS) [X o 75 28 1] 3 5% A X B
BV T Rgrh (EIA M) , & gRNA S A [FInCas94 & , 3 HgRNAH A —A>
gRNAELFE 100 55 S5 B AR A XA 51 W0 45 & 67 1 (PBS) X o 7E PN 1) 52 2% B A0 35 300 54 S B A Al X
M5l & A s (PBS) XHIW R S E SR G ORI A M) , 28— gRNARI [ BG 1 5 28—
nCas945 &, 55 gRNAIIIEIFG T 55 “nCas9%5 &, 58— gRNARI LB 538 —nCas9% &, 3 H.
5 " gRNARY B 555 —nCas9%5 & ;s I H P> gRNA® B ALFE 100 % S B 150 X AN 5| ) &5 & r
R (PBS) X o 75 28 — [m] S X AHX BRI VT XA TR Y R G ORES M) , 25— gRNAT [A]
Mo T 5% —nCas945 &, 56 —gRNARI A% T 5 58 —nCas945 &, 55— gRNA S 22 5 58 —nCas9
gt I H B —gRNAR X2 55 —nCas9% & s I H.gRNAH (A — > gRNACLFE 10 4 S g AR AR
X

[0326] |7/ 1 42 i 2k DR G B0 ) B0 (1) 7 4 o 6 - Iv) 3500 ARG g D7 11 76 7 )
] Tt RG0EER  A) S A BRI U IR S B A RS0, AEHEE DT R 3 A R
DNAFE N ZIEEAZIR H o 28 — ) 3 7= AR 588 — & OB H 1) X ) BRI - 38— & iU 72 24
FH 58 Z 4G U AR

[0327]  JEIS WG R BT I N B g0 5 8 G AR AZ IR & T N gRNAR S
AR AR B 1 B B = BFP R OO %5 58 I g 2 A1 S5 L ik B 2R 4T 1 7€ - 110
T B T R IR P A gRNA R S G 00 DB T A A (JCgRNA) | B gRNA (=
37 JEAHIgRNA 2 A HAKELE I gRNA TATE AR LE I gRNA 1) AT gRNA O B A HE 28 1Y
gRNA 1/ FgRNA 2DL J HA A 261 gRNA TRIgRNA 2) I 4w E 203 , s i o BFP Jy 4 () 4 i
11 H 43 (“BFP-%7) Wl & 1) o MHEL T B M gRNA R, AN gRNA R Ge i i 1w RCR - AHLE
TTEGRNA 1k Z G £ N gRNA R4t , 72 9 1N gRNA R G fEgRNA  THAAAE AT B AR =1 1 9
WA,

[0328] %Wﬂ?

[0329]  HHF ot gm%E A gRNA Velcro

[0330] s fildiiR 7 H T ot i ) gRNA Velcroo flfEVelcrolX i) gRNAIE I /2 3 gRNA
L EEAZIR A I AE VT 1957 AR T8 RS R 2 T8) PR A ELAR FH eleadt 1 8 T B 2% Ve lero X g fif
TE 3 3 S BB X ()57 Ab B 38 —BE 51 W70 A AL R 37 Ak o gRNA Velcroddi A5 52451 2- S 465
H BRI L R) T R G B S 6 H HR AL XU R] T R G ] A

[0331]  KEI8AJE /R T A4 F Tl 763 14K [m) FRNA PN 7= A= S m) B AP X 519 45 6 A s
I 22 IR Z Ve lerolX (1 gRNA . Ve l crolX A0 4 7 A7 75 100 4 Sk B AR AR [X 195 Ak 1) 15 gRNA
AL T 56 —BE Bl s A AL 57 A X 1) BAME 54 222004 % B 1R - B 8BRE 7 1 6L FE A
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FIEE 7R3 ZEK ] FRNAPY 77 A2 2 ) EL A XM 51 P45 6 AL s AIE A4 22 [ % [ Ve L cro X
(11 gRNA . Vel crolX GLFE & AL 7E 5 —5E 514 & 0 s (137 Ak 1) 5 67 T 100 % SR ABAR X (15 Ak
[ X 52 ) B AR 5AN 2100 MEH TR -

[0332] K120/ R T ARA (M) BCEA (R AG M) T s s 94446 5 (PBS) 5
BIAZ R 1) M 44 22 () TR I Ve L ero X T gRNARY A4 . FEVIAT B H , Ve lero X 1] LA g i 7E gRNA
(495 uitg Ab BB 3 3 H. T DL 5 gRNAY X 7E 514045 A 07 57 db 4428 (“Velero V17, Hi]) o 7E
V2Ai B, Vel crolX B LA ALTE 5125 A0 s 137 Ab 3 H T LA 5 gRNARY X 7E5 iy b Bt i/
338 (“Velcero V27, A1) .

[0333]  KE12BfE7r 1 Bl 12AF $2 (4 (1) gRNARA A4 (1) Tl i) — E £ 44 o ik = Ve lerolX [{] gRNA
MR, fFEVelero VIXBiVelero V2IX [1gRNA%S HiILE A 8] & A1 45 B Fos H

[0334]  E9A/RH! T nCas9-LZ1FILZ2-m]vRTvHy 44 7E 40 & SA FN &I 8B i & 7 ) A0, 4%
VelcrolX [ gRNAMY AR IIAE I T B g ROCR o R = VelcrolX (“ToVelcro”) «E AL FEH
SRR X A5 AL B A ALK FE Y Int 5nt B 10nt ) 15nt VelerolX (“V1”, 4nEISARN B/~
(1)) BEE AL RS —BE 51 4 &4 /37 A B K B2 N 10nt Bi20nt Ve lerolX (“V27 , 4n & 8BR
7RI B gRNANT g AR R 3E4T 1 EL A - gRNAST A 107 /M % T BRRTASEAR A1 34N R 51 W45
G AT T AT AR ATGG 7 51, RI U 1937 A B AR 4G 24 4% 1 R R A% 9 CATA - 9B H
TnCas9-LZ1FILZ2-R2 (116-1016) K i AATE A& 8SAFIE 8BH it e 7k 1 B #E Ve lcro X ] gRNA
PR AR L T (R S 2 A BB = Ve lerolX (“TeVelero”) « i A B 1 i Sk B AR AR X (1)
5 kb A K B 9 Int WSt ELLOnt (A T-Velerodh & 7 I 45 I 5 51 4 & A B TG 2
(B 15nt VelerolX (“V17, un & 8AFT /R 1) B E A 78 85 — 8 5145 & A i 37 b K B
F10ntE20ntfVelcrolX (“V27, W 8BAT &7~ 1) 1) gRNAXT g A AT T LU AE A
nCas9-RTMEBARFITE I T, BFEVelcrolX [ L gRNATRE & T g A% . B4k M, A Int %
V1 Velcro gRNAFI20nt Velcro gRNAH T nCas9-mlvRTv A4 @44 1Y gmia 208, I+ H.
HA10ntZ V1 Velero gRNAFI20nt V2 Velcro gRNAZH T nCas9-R2F4 % {4 b () 4w
[0335]  E12C7"H 7 B A 129 ML H RRTIEAR AL 3% B IR 51456 O s LA S 20N i 1
f&VelcrolX [ gRNAI S4B A  1HEAT T G (EAFATG 741, BP YT /37 A B S 4665 % H IR
RAFNCAT K JH 4h eRNA (“JE A 9m D) B ga i A AL T RTAEAR o 10 BT 255 R &5 /Im it
BRRAZ ) gRNA (“FRmfid i) 1 2 48 AR BEAT 1 EL3E o AHDN T B AR RTASC AR , A T ER A8 2%
B R Mt T R ROR . AN S Ve lerolX [ gRNA F VR E #E B A 2565/ K% T
PR TR R S AL AT A R

[0336] & 12DRH T B AR FEfIVe Llero /T 51 1 gRNAM S %8 20 % . 45 P gRNALAS " 3)3°
FIUR P& A RTAR « 51445 S AL 55 AVelerolX , 26 M) 7 i B PP BT o 4 65550 % LA GFPRH
PER ML) & 3 b (GFP+%6) N BRALIEAT | I & . gRNA R 129 MZ HBRRTIINR L 13 MZ H IR
S\ EE AL R AT T B AEARATGIF A1, BE U 1137 A S 4565 1% T IR 948 A CAT - AHEL
TR B gRNA, A B AL 723 i Ab A B AL 20 M % 1 R Ve lero X [ gRNAZR H T
B T 2 U

[0337]  SEf)8

[0338]  JLiffhik FH T il g’ RS E M R HEE A
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[0339]  pbSEHHIAR 1 T ol AR SCHR AL g R i85 I PRI B S I LR IE
A SCHRAE A InCas9 - RTHY A R4S SCHE AL ) gRNAE: 16 31 40 Y . fFnCas9-RTAIgRNA 55 2 i {37
PEER A RE A YR T SR 7 51 R IE AR R RIE R R A R E AW, i 1k
gRNAM % fR B 2 2, th O R R GE 8% o TP AR R B2 HE 7 41 9 N Orf1p (SEQ 1D NO:
38) B f.Orf1p (SEQ ID NO:39) .

[0340] i{ﬁﬂg

[0341]  FIHE A VelcrolX FIZE 4k 5] ¥ gRNA I (1) i 5 %

[0342]  pbSEHIHEIAR T R R A Vel crolX FIEE —8E 51 P01 gRNACSE ¥ 2 58 20K - gRNAE %
THRGIEIE 7EgRNAT 3 i hh 7 N B8 85 51 W3¢ ARS8 8 5190057 AbFE AN VelcroX K &
TE B IR A 34T Gt I R BT B8 85 51 51 % 1 A8 T 6 i 28 — BEAE AR 34T
()56 e A Bl 51 R 38 8 & B BE T 7R AR BOSCRE BT 2410 1 450 R A B 3 2714 N 21 B
FEWT 2L AL p R o Vel cro X d I i i3t gRNATE BEAZ B A (10 1) 11 (195 b TE A i) e 2 ] (1) AH EL AR
FHSSE 1 BT U AR

[0343] P 13A/E/R T pegRNAFIMELFE Vel crolX 12 24% 5] 40 1) 2 g RNAR 7~ = B (THEEER) LA
oA FH B H2 gRNAHEAT B DR 24 g 11 7 7% URGHR) « 5 gRNAKE & [FInCas9 - RTH E 48 i gRNAT
[i) s 7~ 5 AT et 4 A2 7 P S 2 B AL R ) AT 1 o nCas O7E AL £ b X HEAZ R ) B D) 1T
gRNAF 28— HE 51 4E A S SIAE VI 057 b 3428 o RT A FH gRNA 338 7% S5 B ARLAR [X A A A
BRI 3 B UG5 A o 55 4 519 (“SR2%E 5197 1EgRNARI 3 i Ak 5 38 & R FI DNAE 1 3
Uiy 428 4 - 200bp 28 —HE 511X 78 24 H 15 BEE —DNABEJRNA 5|4 . RTS8 A & B () DNAE
VE NI AR M gRNART 3 Bty 1 46 58 & g RNAT 37 Uity b ¥ A% g 75 2 — 85 51907 H111) 3 b D))
gRNA . HT-& B SUEEDNATT DAZE ) 1 (A7 s b FE N BIEEAZ R v

[0344] B 13B/~ Y T AN A K 3 ELAE B YT A7 A5 AS 5] B 25 4b 24 38 Y g RNASE — 55 51 W)
(SSP) ) 200 2 o X0 @ SLAEFE U116 36 N B B5MZ H IR AR 19201 .40 60X H IR
(nt) K28 85 51t 4T 7 AR o 8 XK DLGRP BH 14 1 40 B ) ¥ 4 LE Sl AT (GEP+%) 33k
AT,

[0345]  PH13C~H T A E B VeleroX 8l zh 8 519 (“Fovelero  TLSSP”)  HEH 194
VelcrolX (“19nt velcro”) BLE A 19MLH R Ve lecroX M20MM % H IR 26 - BE 51 MM &
(“19nt velcro.20nt SSP”) [ gRNAM] g’E Ak 2 . AHLL TR = Ve lcrolX FIEE —4E 51 ¥ gRNA
B A VelcroX HAE A 8 5| YK gRNA, £/ F & VeleroX FIEE —4E 51 ¥ # 1
gRNAR i 0 3428 i o >R 2 ANV B & B Ve Lero X FEE 65 514 3 1 gRNASE LY
SRR ONBA % , 3K 1 T 0 I BN U1 G 6206 R 10 50 %6 PR T B 1

[0346] i{ﬁﬂlo

[0347] %l TRRA e v G i 55 2 1) 0 2 S Bl e

[0348] SR T 4 T AR Ak A v g 20038 () 100 SR il 2R ) o AEm L vRT A @ AR rh i AT
T 5 FAR VL U SRR CR i 2 S AR B MR B T dmE R

[0349] P& 14A7R HY 1 5 m 1 vRTE 4% S Il o (1) 9748 3R A7 1170 75 4 110 &5 SR AR JEL ) 4 8 5% 1) 52
Wi o JRAS R AE B 5 TLAN 55948 (D200N. 1603W. T330P . T306KFIW313F,SEQ ID NO:40) (1%
m] VRTHI A BT 1) o AT T = NoR g B B &2 (5114, SEQ 1D NO: 14) Hm1vRTHY A4 %]
SR R FL AT B FEXT T SEQ ID NO:40X) & A YSH.P51L.S56A.S67R.E69K.Q84A .
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F155Y.T197AH204R.T246E N249D.E286R.Q2911.R301L.E302K . F309N.M320LL435G .
D524A.D524G.D524N . E562D.K571RD583N.Y586S .H594Q H638G . D653N, T664NELL67 1 PHAA™
RIS (49 9SEQ 1D NO:41-SEQ ID NO:70) FmlvRTAZRAARBEAT T IR o 4 45 250K LLGEP
FH A %) 40 B IR B 23 L A A7 (GFP+%6) BEAT I & o 4 T BEAT 4k - i A A 85 M H IRRTH
B I3ANE TR 5145 A AL B AN TR S AL 19 MZ TR Ve Lero X RI204 K% TR 28 — %
S W1 gRNAXS 57 it BEAT S8 A AR ATGG 7 41, RE DI 1 (1) 37 b 2 UG 2 B T R » SR AZ NCATA
FHEL T-SEQ 1D NO:40, 4 45Q84A (SEQ ID NO:46) \T197A (SEQ ID NO:48) .D653N (SEQ ID
NO:68) . T664N (SEQ ID NO:69) B{L671P (SEQ ID NO:70) FIZARA R 7 S B4 o i B Ak
[0350] P& 14B7R HY 1 %o m 1 vRTME 4 i Il o 1) 9 738 (1) 20 1R 47 110 07 34 1) 45 SR AR JHG X 2 2 &
RIK I o RAS AL A T S 548 (D200N. 1603W. T330P. T306KANW313F,SEQ ID NO:40)
(112 m ] vRTAL S A4 3R AT 1 o ARG T80 = NA iy F B &R (19141, SEQ 1D NO: 14) fim1vRT#4
AR S SR TR AT U5 AE T-SEQ ID NO: 40X 4 A T197AFID653N; TI9TAFITE64N
T197AFIL671P; T197A.D653N. T664NFILET1P ; B{P51LS67R.T197A H204R1435G .D524A
D653N.T664NFIL671P (43 INSEQ ID NO:71-SEQ ID NO:75) HimlvRTHIZARHEAT T ik o 2
#5200 2% DA GFP 1 [0 40 B 14T B 49 bE S B (GFP+9%6) EAT I o 40 F HE47 4 - 4 A LG 854
W RRRTAAR 13 R 5145 & 67 19 M R Ve Lero X FI20MMZ EF FR 5 — 45 5140
1) gRNAXF AL s 3EAT G AE 1FATGG /T 51, BRI 137 Ak B AT 46 2 A% P IR , S48 NCATA . &5
P51L.S67R.T197AH204R.L435G.D524A . D653N. T664NAILET 1P 5 2845 (SEQ ID NO:75) [ #4
ST T DA 4 A R 1) B v G R

[0351]  15C/" Y T mlvRTIW % KB AR I 4B % c RERE S/ A R RE
(D200N. 1603W. T330P. T306KFIW313F,SEQ ID NO:40) 12 #ml vRTAY & Ak 3k 47 1 o A6 T
B = NS R 2 B8 (5140, SEQ ID NO: 14) fm1vRT R B A %o G FE R ik ik ik AT 1H 3 AR T
SEQ ID NO:40%F& A V223A;V223M;Q221RFIV223A ; BLQ221RFIV223M (SEQ ID NO:77-SEQ 1D
NO:80) FImlvRTAIERAARZEAT 1 K o S 5 20025 LA GFP FH 4 (1) 40 B ) ¥ 2o LU DN B4 (GEP+%%) g
A7 W N BT g - 4 B A 129 MZ HF BRR TSR 1 3MZ IR 51 045 G A p 19 I T
fgVelcroX A20MZEF R 55 5% 51 W0 gRNASKT A7 £ HEAT dm B A A3 ATG 31, B Y 1 (1) 3 Ak
IR UR65 ML TR » AR NCAT . V223A i SRAFHE 1y 1 LE AR T-U) 1157 rii (1) BE 25 Ak 1) G 23
[0352]  sLf3if11

[0353] 3% NdNTPHE =y g B R 2 (1) AT M

[0354]  pbSEAIHEIAR 1 T 3G INdNTPLE i M - 32 51 Cas 9 - RTHA S A (1) s 8 255 26 1) ] 2 17
T3 1% o T B B2 B A R S i 8% 1 — N R 32 ANTPI A PR IR o] R B L5A R 7R 1T 39
ANTPAE 21 i A 32 1o 2 A 2050 S5 1 R PR B 7 9 o AE B Z CDK LI 20 24 4 i o, AR B R L 1
SAMHD1 4] dANTP, 3% 384 0 7 40 i = 1 7 FHANTP . 2845 2L 40, CDK 148 SAMHD 1 B & 4k, , M 177
B7 1 SAMHD1 YR ANTPFF H. 5| # ANTPLE 40 B o 1w 4 38 i . SAMHD 1 (T592A) HH ) 5. £ R A%
I CDK 1B) 1E-SAMHD 1 FR AL , M TT 51 2 78 2 b A 7% 14 ¥ SAMHD 1 AANTPAE 41 g Hh (19 i v FH
P AF T T592AZAFAARSAMHD 1 A ZE B 158 & 15D A 15E A 7 H A 5 75 S ANTPER 85
Vpx P98 NI SAMHDL , AT A8 ANTPAE 20 A HH (1) ] F PR 3G 0o 9 1 DA 40 B NTP X G
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RN, [ R R EAE 1E TR AU SAMHD L 55 Cas9-RTH AL A , 3 HLI B 4R R .

[0355] W& 15B7R HY 1 m1vRT I % 53¢ ilg 44 8 A4 15 A7 A2 BUAS AT AE L 4L A A5 V& 1% 1 SAMHD 1
(SAMHD1 (T592A) ) (P4 It T B ARANTPAE i i 1 v AP SR 3R . RABRIE S A A A
AR (D200N 1603W.T330P . T306KFIW313F,SEQ ID NO:40) () ZHml vRTH i A i3t 47 1) - A
X T = NA i B AR 8 (140, SEQ ID NO: 14) ffm1 vRTH B AR ) S el i i A7 1 4. A
T T-SEQ ID NO: 40X & Q221R;V223A;V223M;Q221RFIV223A ; 81Q22 IRFNV223M (SEQ 1D
NO:76-SEQ ID NO:80) [mlvRTAYEARZEAT T M o G % 280K LAGFPRH M 41 BRI H 4 bb
AL (GFP+%) BEAT W& o 4n N b AT i - 150 FH B 85 MZ H ERRTAAR L 13X H IR 514 &
PL 19 ML R Ve L cro X FI20 MR IR 56 — 8% 51 ) 1 g RNAX AL U HE AT G S A9 ATGG )T
F), BN 3° AR R AR 2 M TS , 9828 NCATA 20 i A8 % P () SAMHD 1 /) 22 35 B AR 1 i
A W P A S A ) i 4B RN R

[0356] >y 1 ¥ 6 I8 76 2 A% b A Vi Itk 1T SAMHD 1) 208 i v () 2w i Rk 32, 6 7 2 i v 5k
Vpx Ik (SEQ ID NO:82) . E 15D 8 i 1 m1 vRTI¥ % 5% B 78 A7 78 B A A7 I 78 2H 1 A s 14 1)
SAMHD1 (SAMHD1 (T592A) ) F 45 15t~ B& AR ANTPLE 40 i A i vl B 14 9 HLAE B 8 BB Vpx
(SEQ ID NO:82) ¥4t T #1ll SAMHD 1 1 2w 5 250 % o 2 4 280 LA G P SH 1 (1) 4 M 1) ¥ 4 Ll Ry
AL (GFP+%) BEAT W& o 4n N b AT i - 150 FH B 85 MZ H ERRTAAR L 13X H IR 514 &
LA 19O ML R Ve lcro X FI20M % 7 IR 56 — 8% 51 0 1 g RNAXT AL s HE 4T G A A4 ATGG )T
A, BRI 1)3° AR RS 46 2 A% R , 58 NCATARI AL A5

[0357] W& 15E~HH 1 ml vRT I % 5 B 75 A7 76 B A A7 7 75 41 s b A 3 14 i SAMHD 1 (SAMHD1
(T592A) ) FIAE L T B ARANTPAE 48 i Hh %) mT 4 5 HLAE B BN B A Vpx (SEQ 1D NO:82) [)
175 1L T 470 SAMHD 1 1) 4 %6 250 28 4 %6 25 28 LA GFPFH M (1) 40 B 1R 15 49 B N B 67 (GFP+%) 1#E4T
T 40 R AT S« 40 P B 129 MZEFBRR TRLN L 13 ME IR 51 45 & 1 19 M T IR
VelcrolX 204N 4% H 1R 58 — 85 5 ¥ 0 gRNAXH AL s AT g B AEAFATGF 21, RI) T 37 AL
HCUR65 ML TR » SRAZ NCAT . Vpx PEAI M 1 R IA e 5 1 FRIATEAH A b A V& PRI SAMHD L/
11 ANAS R TR A R A v PR ) SAMHD 11 241 i 79 2 v 1) G 2505 S A, Vit /& 1 7R BE R
A7 5 8 2R 25 (B 15D) AR SR A7 s B 25 (B 15E) BI47 s Ab i) G 300

[0358]  Sizf3|12

[0359]  FH T4 E1Cas 94 S A4 P 200 P R 1 19 55 A

[0360]  phsifiid 1% FH H T Cas O AR A My R IA B N & K 7E 58 — e b, 34T T
ST Cas9 (nCas9) w5 A8 () 575 156 LA % 52 nCas OFI C A S 1 43 o 7 AT 24 I 2 I Bk 3 A BUA
(AL B o 7830 I 2 R s B S U nCas 9 -RTA BRI B R SCHR ik 1 2B & IR A R A .
IOt 2R E AN R AR B AN EnCas 9 CA S 43 Hh DA™ AR - JDt 2202 ik 22k A ) nCa s O A A 5
g 2H & 7 51 B4 v ] 8 A7 ) R A o~ Dt 2 IR B 40 e A S 15 Cas 9 B 1 1109 AN By B 314
NP2 I 2R 1) 358 3 A Cas O F 1 R M FL/BL 35 48 A 11 2 I 0 BR 81 C A S o 36 2 S g 11 350
Oy TR AR — AN /N B JE LAE R TE N N & Bk Rl & B S S AR AAVER AR Y K 5 nCas9-RTF Bt & 2
SRR 1) S R o B 1) R R AT L

[0361] 167~ 7 &R ) g PR AT A2 1 9 HLid i S 2 IR B -5 00 4% S i i 42 1) Cas 9
A R A 2 3R R0 R o TR R BE R 4 Cas9 (“SpCas9”) My k&4 H T 7= A Cas9 Y] I i (nCas9)
[FJH840ATRAZ . FED1079C S1173CHLD1 180C AL ¥~ It 2 R hk 5= 5] N H|Cas9 Y] 1 g, LAAE
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Cas9OREW 7 e TR IE AN EIK - N 2 KRG 1 2 BN & ikCas9 (iCas9) - 7 A HB40A KN
D1079C (SEQ ID NO:85, B =2 M+ s%) \H840AMIS1173C (SEQ ID NO:86, B A =& Wi
) . B{H840AFID1180C (SEQ ID NO:87, B A =& R %) iR I H 5mlvRT5M (SEQ 1D
NO: 40, B =G Be i B5) E R A2 S Be P BECasOR B AR HEAT T M o & A HS840A R AR {H AR
B RHMAE AR (SEQ 1D NO: 84, B A BRF5E) 19 5mlvRT5M (SEQ 1D NO:40, A 5=
QAR EE) EREN Cas9 V) 1 FA/E XTI o 2 48 25028 LLGFP BH 4 i 4B B 1 | J3 LE v B Ar (GFP
+%6) FEAT & o 40 F FEAT G < A0 R A 85 ML HFERRTAEAR « 13X IR 7145 & 47 2. 19
METF IR Vel crolX F20/MZ R 258 8% 591 gRNAXS AL s 3E AT S A A3 ATGG /T 41, R D) 11
(113 AP RE UG 2 AL AT R » 5278 A CATARIAL Kt

[0362]  7EEE e, R A T 75 28 — D5 H 45 58 1) 1 R U i 57 DL = A 4y 1 P 5 IR
CasOMI AR - 0 AL FEFR B AW AN A TR - P9 & KRR A 1 2 % 2 I ST1T3CRAZ HInCas9-RTHH
H AR AT 7K onCas9-RTRE & & A B AS1173C R KA (SEQ 1D NO:86) [ 5t &
mlvRT5M (SEQ ID NO:40) [JnCas9. @ & 1 5 — Bt R IA N 3 — R A R I 25— P9 & Ik
Bl &nCas9 (1-1172) -Npu N & ik (SEQ ID NO:90) , I H.fh& 85 I 48 — Br ks NP —
JIRE A4 Th TR I 5 N & KRB Npu C & ik -nCas9 (1173-1368LA A& S1173C) -m1vRT5M
(SEQ ID NO:91) o N 7 k&b #31y H s 435 ¥ nCas9 (1-1172) A B K HnCas9 (1173~
1368LA £ S1173C) -m1vRTHMAM B kAl & I H V) EINpu N (SEQ ID NO:88) FiNpu C (SEQ ID
NO:89) PN & ik AT i & iinCas9 (S1173C) -m1vRTAMAA 44 (SEQ ID NO:92) o ZE AN T-17)
ST A5 ) 5 N B AL 43 1) PN 55 JiknCaus O A4 8 AR PR 2 B R 34T 17 K

[0363]  KEI17AZRH T EFXS U 3G kAT &1 . 50 3 Skl Rl & 9F BRIE AN AR - I
B kRl A A 2 EN S Ik Cas9 (1Cas9) S1173CH) AR ) 42k % . nCas9-RTH B FINA
Ui [X #k AnCas9 (1-1172) -Npu NP & ik (SEQ ID NO:90) , ¥ H.nCas9-RTH)EE 44 [ C K i [X.
Fi5 Npu C & ik -nCas9 (1173-1368LA K S1173C) -m1vRT5M (SEQ ID NO:91) o 43I & ik
Cas9-RTHYEAA (£ I2%) I e B0R 5w R BR B 55 47 #CasOt i 44 (SEQ ID NO: LFISEQ ID
NO: 2, 72 MI2%) B 9 R 3R 04T 1 LU B o 2 48 2502 DL GF P FH 4 1) 4 B ) 1 40 B e fr (GFP
+%6) FEAT & o 40 F FEAT G < A0 R A 85 ML HFERR TR « 13/ MZ T IR 7145 & 47 2. 19
METF IR Vel crolX F20MZ R 28 — 8% 591 gRNAXS AL s 3EAT S A A3 ATGG /T 41, R D) 1T
(113 AU 2 AL AT R » 5278 I CATARIAL Kt

[0364]  EI17B/R i T EFXS U1 3G b AT . 50 Skl R A 9F BARIE N AN SN IR - I
B kRl A A 2 EN S IkCas9 (iCas9) S1173CH) AR ) 42k % . nCas9-RTH B FINA
Ui [X #k AnCas9 (1-1172) -Npu NP & ik (SEQ ID NO:90) , ¥ H.nCas9-RTH) E A4 [t C K i [X.
Fi5 Npu C & ik -nCas9 (1173-1368LA K S1173C) -m1vRT5EM (SEQ ID NO:91) o 43I & ik
Cas9-RTHYEAA (£ I2%) 1 e 0R 5w R BR B 55 47 #CasOt i 44 (SEQ ID NO: LFISEQ ID
NO: 2, 2 MI2%) B g R 3R 04T 1 LU B o 2 48 2502 LA GF P FH 4 1 4 B ) 1 40 B e fr (GFP
+%6) FEAT & o 40 F FEAT G < A0 FHE A 85 ML HFERRTAEAR « 13/ MZ IR 7145 & 47 2. 19
MZE R VelerolX MI20MNM L BR 25 — 5% 51901 gRNAXS A5 s b AT m i A AFATGF 21, Bp P 11
(13 RE IR 2 UR65 M IR , TRAZ NCAT,

[0365] 2 SR HH 43 FI N & ik Cas9-RTREL G A 2 A4 7R H AHEL T 52 &R hi i 70 1 Cas 9R
SRR ) S4B R
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[0366] ;%13

[0367]  gRNAM) FH T eidt i 0% 1) 3 A& A

[0368] LSRR T gRNAR FH T Ltk dm B R R (1 37 18 A v] LA 'SR 4R 45 28 8k 511 3°
fipoly-UFF g%t B A SR X 100 % E b H @ A7 753 i b 1) 28 — 4 51 90 1) g RNAHEAT 3%
S, T AN 51 K DhRe A T R tn) @, F k1 BAA e ALE S 8 5137 b i mr P )
RNAJF Z1I 1T gRNA LA 7 1k 75 28 %% 510103 i A ¥ Bipo 1y -USF 4l 5 B 8 L AR 56 4 514
(13’ &b (PJHDV H V) ER% B EL tRNAF gRNAHEAT 1 K

[0369]  HDVH V) EIRX B F 2016 1 1o A gRNART 3 s I EIHL H &, Wi B F & A poly-UF41
(155 8% 514 . HDVAX B AL 55 8 519003 v Ak B R #k 58 8% 510 51 a2 37 3
RBEER TG o N 2 A% BRI K2 37 PR i IR 196 7 40 i 3" OH , DA SEZ B 51 ) i A o 3 3k P
RNAPEP M5 — 4 5101037 3 V) EI tRNA, T B F ¥ poly -UFF B MIBE W 3EAT 51 AL i 3”7
OHRY 58 85519,

[0370] 187"t [ SR A IR HECas9-RTA G AR 71 A7 7 L FEHDVAX B (7 I 2%) B tRNA (]
26) IR gRNATE 5 7EgRNAIK B B2 BT iR 28 B 510037 1193 it Kb 1) G B8 35 % s R IR P B
Cas9-RTHIEAAZE 1% AnCas9-1LZ1 (SEQ ID NO:1) FLZ2-m1vRT5M (SEQ ID NO:2) 3 Himid =
AP FEERE - tRNAR A 5SEQ 1D NO: 94AHXS B[ 741 o 4 1547 Y - 48 LA 85 M T
FRRTIAR « L3R 51 s A 1L 55 19 MZAF R Vel crolX 20N HH R 55 — 8 514 5 —
FESI 103 AL IFTHDVAZ g 55 t RNAF) gRNASS 47 i BEAT g8 A A3 ATGG /3 51, BRI U 1 (1937 Ak g
UR2 ML IR , 7% HCATA

[0371]  Sf5]14

[0372]  GPS#H# B kit gRNA (GARG) FIGPSF 54 7] 5 (GRG)

[0373]  GPS4# B kit gRNA (GARG) W] LA i3 Ik PRl 2 48 25 6, 4] G 7 B[] RAX TR 3 40 F% LA
Hoe o A G A BRI e R 10 A 2 DL B AR B 5 BT I G 8 1) 22 R 2H B R IR D 1B 40 T
GARG 1] LA FH T~ {12 2F 22 {10 30 28] 25k DR 2 A 11 4 52 9 L T DA A 0 91 37 oy AE L B A
B AR 2 R 2 B 3 o T334 2% 1R B XWUR) T RS AL - AN B I GARGREEAT 1 MK FF
H T 51 L sh P40 B i SEAZ R Fh F 2 IR g TR b, R FH AL FEGARG FIGRG I XU r) 3 &
BRI 77 40T LA 51 AT e 7L 3T 47 200 I 5 200 S PR R A 25 IR 4 G

[0374]  EARCEAEAR SR H IR 1A I A0 3% S it 491, (L2 % A S 1) 5 AN
DA 5 B2 SR 2 PR o 1 2 S it 4915 DA 25 49 7 SR At  AEA S B AR A FF R OL T, 440
WA N R ARV 2 A8k 8 A A SRR 2 , 78 SE B AR A FTI AT LR 7R
AR IR B AN T S A5 1 35 A B AR 7 28 TR A2 DL BUR SR PR 52 A28 FF 1) 3 Bl BA
Joo FH M7 5 7 1K AR B SR AN L S 3 e L P 1) 7V AN
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BRIES

<110> R FNEIGTT A

<120> FHF 52 1A L DK 4 G 1) T s R 590
<130> 56385-701.601

<140>

<141>

<150> 63/153,161

<151> 2021-02-24

<150> 63/055,829

<151> 2020-07-23

<150> 62/992,032

<151> 2020-03-19

<160> 144

<170> PatentIn 3.5kX

<210> 1

<211> 1460

<212> PRT

213> NT.F%)(Artificial Sequence)
<220>

223> NLRFAIHIEHT - & B2 Ik

<400> 1

Met
1
Arg
Ser
Lys
Leu
65
Arg
Ile

Asp

Lys

Lys Arg Thr Ala Asp Gly Ser Glu Phe Glu
5 10
Lys Val Asp Lys Lys Tyr Ser Ile Gly Leu
20 25
Val Gly Trp Ala Val Ile Thr Asp Glu Tyr
35 40
Phe Lys Val Leu Gly Asn Thr Asp Arg His
50 55
Ile Gly Ala Leu Leu Phe Asp Ser Gly Glu
70 75
Leu Lys Arg Thr Ala Arg Arg Arg Tyr Thr
85 90
Cys Tyr Leu Gln Glu Ile Phe Ser Asn Glu
100 105
Ser Phe Phe His Arg Leu Glu Glu Ser Phe
115 120
Lys His Glu Arg His Pro Ile Phe Gly Asn

71

Ser

Asp

Lys

Ser

60

Thr

Arg

Met

Leu

Ile

Pro
Ile
Val
45

Ile
Ala
Arg
Ala
Val

125
Val

Lys
Gly
30

Pro
Lys
Glu
Lys
Lys
110

Glu

Asp

Lys
15

Thr
Ser
Lys
Ala
Asn
95

Val

Glu

Glu

Lys

Asn

Lys

Asn

Thr

80

Arg

Asp

Asp

Val
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Ala
145
Val
Ala
Asn
Thr
Asp
225
Glu
Gly
Asn
Tyr
Ala
305
Ser
Ala
Leu
Phe
Ala
385
Met

Leu

His

130
Tyr

Asp
His
Pro
Tyr
210
Ala
Asn
Asn
Phe
Asp
290
Asp
Asp
Ser
Lys
Phe
370
Ser
Asp

Arg

Leu

His
Ser
Met
Asp
195
Asn
Lys
Leu
Leu
Asp
275
Asp
Leu
Ile
Met
Ala
355
Asp
Gln
Gly

Lys

Gly
435

Glu
Thr
Tle
180
Asn
Gln
Ala
Tle
Tle
260
Leu
Asp
Phe
Leu
Tle
340
Leu
Gln
Glu
Thr
Gln

420
Glu

Lys
Asp
165
Lys
Ser
Leu
Ile
Ala
245
Ala
Ala
Leu
Leu
Arg
325
Lys
Val
Ser
Glu
Glu
405

Arg

Leu

Tyr
150
Lys
Phe
Asp
Phe
Leu
230
Gln
Leu
Glu
Asp
Ala
310
Val
Arg
Arg
Lys
Phe
390
Glu

Thr

His

135

Pro
Ala
Arg
Val
Glu
215
Ser
Leu
Ser
Asp
Asn
295
Ala
Asn
Tyr
Gln
Asn
375
Tyr
Leu

Phe

Ala

Thr
Asp
Gly
Asp
200
Glu
Ala
Pro
Leu
Ala
280
Leu
Lys
Thr
Asp
Gln
360
Gly
Lys
Leu

Asp

Ile
440

Ile Tyr His

Leu
His
185
Lys
Asn
Arg
Gly
Gly
265
Lys
Leu
Asn
Glu
Glu
345
Leu
Tyr
Phe
Val
Asn

425
Leu

72

Arg
170
Phe
Leu
Pro
Leu
Glu
250
Leu
Leu
Ala
Leu
Tle
330
His
Pro
Ala
Tle
Lys
410

Gly

Arg

155
Leu

Leu
Phe
Tle
Ser
235
Lys
Thr
Gln
Gln
Ser
315
Thr
His
Glu
Gly
Lys
395
Leu

Ser

Arg

140
Leu

Ile
Ile
Ile
Asn
220
Lys
Lys
Pro
Leu
Ile
300
Asp
Lys
Gln
Lys
Tyr
380
Pro
Asn

Ile

Gln

Arg
Tyr
Glu
Gln
205
Ala
Ser
Asn
Asn
Ser
285
Gly
Ala
Ala
Asp
Tyr
365
Ile
Ile
Arg

Pro

Glu
445

Lys
Leu
Gly
190
Leu
Ser
Arg
Gly
Phe
270
Lys
Asp
Ile
Pro
Leu
350
Lys
Asp
Leu
Glu
His

430
Asp

Lys
Ala
175
Asp
Val
Gly
Arg
Leu
255
Lys
Asp
Gln
Leu
Leu
335
Thr
Glu
Gly
Glu
Asp
415

Gln

Phe

Leu
160
Leu
Leu
Gln
Val
Leu
240
Phe
Ser
Thr
Tyr
Leu
320
Ser
Leu
Tle
Gly
Lys
400
Leu

Ile

Tyr
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Pro
Arg
465
Ala
Glu
Met
His
Val
545
Glu
Val
Phe
Leu
Leu
625
Leu
Tyr
Arg
Arg
Gly
705
Thr

Ser

Lys

Phe
450
Ile
Trp
Glu
Thr
Ser
530
Lys
Gln
Thr
Asp
Gly
610
Asp
Thr
Ala
Tyr
Asp
690
Phe
Phe

Leu

Gly

Leu

Pro

Met

Val

Asn

515

Leu

Tyr

Lys

Val

Ser

595

Thr

Asn

Leu

His

Thr

675

Lys

Ala

Lys

His

Ile

Lys
Tyr
Thr
Val
500
Phe
Leu
Val
Lys
Lys
580
Val
Tyr
Glu
Phe
Leu
660
Gly
Gln
Asn
Glu
Glu

740
Leu

Asp
Tyr
Arg
485
Asp
Asp
Tyr
Thr
Ala
565
Gln
Glu
His
Glu
Glu
645
Phe
Trp
Ser
Arg
Asp
725
His

Gln

Asn
Val
470
Lys
Lys
Lys
Glu
Glu
550
Ile
Leu
Ile
Asp
Asn
630
Asp
Asp
Gly
Gly
Asn
710
Ile

Ile

Thr

Arg
455
Gly
Ser
Gly
Asn
Tyr
535
Gly
Val
Lys
Ser
Leu
615
Glu
Arg
Asp
Arg
Lys
695
Phe
Gln

Ala

Val

Glu

Pro

Glu

Ala

Leu

520

Phe

Met

Asp

Glu

Gly

600

Leu

Asp

Glu

Lys

Leu

680

Thr

Met

Lys

Asn

Lys

Lys Ile Glu

Leu
Glu
Ser
505
Pro
Thr
Arg
Leu
Asp
585
Val
Lys
Tle
Met
Val
665
Ser
Tle
Gln
Ala
Leu
745

Val

73

Ala
Thr
490
Ala
Asn
Val
Lys
Leu
570
Tyr
Glu
Tle
Leu
Tle
650
Met
Arg
Leu
Leu
Gln
730

Ala

Val

Arg
475
Ile
Gln
Glu
Tyr
Pro
555
Phe
Phe
Asp
Ile
Glu
635
Glu
Lys
Lys
Asp
Ile
715
Val

Gly

Asp

Lys
460
Gly
Thr
Ser
Lys
Asn
540
Ala
Lys
Lys
Arg
Lys
620
Asp
Glu
Gln
Leu
Phe
700
His
Ser

Ser

Glu

Ile

Asn

Pro

Phe

Val

525

Glu

Phe

Thr

Lys

Phe

605

Asp

Ile

Arg

Leu

Ile

685

Leu

Asp

Gly

Pro

Leu

Leu
Ser
Trp
Ile
510
Leu
Leu
Leu
Asn
Ile
590
Asn
Lys
Val
Leu
Lys
670
Asn
Lys
Asp
Gln
Ala

750
Val

Thr
Arg
Asn
495
Glu
Pro
Thr
Ser
Arg
575
Glu
Ala
Asp
Leu
Lys
655
Arg
Gly
Ser
Ser
Gly
735

Ile

Lys

Phe
Phe
480
Phe
Arg
Lys
Lys
Gly
560
Lys
Cys
Ser
Phe
Thr
640
Thr
Arg
Ile
Asp
Leu
720
Asp

Lys

Val
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Met
Asn
785
Arg
His
Tyr
Asn
Leu
865
Asn
Met
Arg
Leu
Tle
945
Tyr
Lys
Val
Ala
Ser

Met

Tyr

755 760 765
Gly Arg His Lys Pro Glu Asn Ile Val Ile Glu Met Ala Arg Glu
770 775 780
Gln Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg Met Lys
790 795 800
Ile Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu Lys Glu
805 810 815
Pro Val Glu Asn Thr Gln Leu Gln Asn Glu Lys Leu Tyr Leu Tyr
820 825 830
Leu Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile
835 840 845
Arg Leu Ser Asp Tyr Asp Val Asp Ala Ile Val Pro Gln Ser Phe
850 855 860
Lys Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys
870 875 880
Arg Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys
885 890 895
Lys Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln
900 905 910
Lys Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu
915 920 925
Asp Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln
930 935 940
Thr Lys His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys
950 955 960
Asp Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu
965 970 975
Ser Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys
980 985 990

Arg Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn

995 1000 1005
Val Val Gly Thr Ala Leu Ile Lys Lys Tyr Pro Lys Leu Glu
1010 1015 1020
Glu Phe Val Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys
1025 1030 1035
Ile Ala Lys Ser Glu Gln Glu Ile Gly Lys Ala Thr Ala Lys
1040 1045 1050
Phe Phe Tyr Ser Asn Ile Met Asn Phe Phe Lys Thr Glu Ile
1055 1060 1065
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Thr Leu
1070
Asn Gly
1085
Ala Thr
1100
Lys Lys
1115
Leu Pro
1130
Trp Asp
1145
Tyr Ser
1160
Lys Leu
1175
Arg Ser
1190
Gly Tyr
1205
Tyr Ser
1220
Ser Ala
1235
Lys Tyr
1250
Lys Gly
1265
Gln His
1280
Phe Ser
1295
Leu Ser
1310
Ala Glu
1325
Pro Ala
1340
Tyr Thr

Ala

Glu

Val

Thr

Lys

Pro

Val

Lys

Ser

Lys

Leu

Gly

Val

Ser

Lys

Lys

Ala

Asn

Ala

Ser

Asn

Thr

Arg

Glu

Arg

Lys

Leu

Ser

Phe

Glu

Phe

Glu

Asn

Pro

His

Arg

Tyr

Ile

Phe

Thr

Gly

Gly

Lys

Val

Asn

Lys

Val

Val

Glu

Val

Glu

Leu

Phe

Glu

Tyr

Val

Asn

Ile

Lys

Lys

Glu

Glu

Val

Gln

Ser

Tyr

Val

Lys

Lys

Lys

Leu

Gln

Leu

Asp

Leu

Ile

Lys

His

Tyr

Glu

Ile
1075
Ile
1090
Leu
1105
Thr
1120
Asp
1135
Gly
1150
Ala
1165
Glu
1180
Asn
1195
Lys
1210
Glu
1225
Lys
1240
Tyr
1255
Asn
1270
Asp
1285
Leu
1300
His
1315
Leu
1330
Phe
1345
Val

Arg

Val

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Asp

Asn

Gly

Leu

Glu

Glu

Ala

Arg

Phe

Asp

Leu

Lys

Trp

Met

Gly

Leu

Phe

Val

Leu

Ile

Leu

Gly

Asn

Ala

Gln

Ile

Asp

Asp

Thr

Thr

Asp

75

Arg

Asp

Pro

Phe

Ile

Asp

Glu

Gly

Asp

Ile

Arg

Glu

Ser

Lys

Ile

Ala

Lys

Leu

Thr

Ala

Pro

Lys

Gln

Ser

Ala

Ser

Lys

Ile

Phe

Ile

Lys

Leu

His

Gln

Glu

Asn

Pro

Thr

Ile

Thr

Leu
1080
Gly
1095
Val
1110
Lys
1125
Arg
1140
Pro
1155
Gly
1170
Thr
1185
Leu
1200
Lys
1215
Arg
1230
Ala
1245
Tyr
1260
Leu
1275
Gln
1290
Leu
1305
Ile
1320
Asn
1335
Asp
1350
Leu

Ile

Arg

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Leu

Met

Leu

Glu

Phe

Ile

Asp

Arg

Leu

Arg

Ile

Glu

Asp

Ile

Ser

Lys

Val

Ser

Met

Ala

Pro

Leu

Pro

Lys

Val

Ser

Lys

Glu

Gly

Lys

His

Thr

Phe

Val

Ile

Asp

Ala

Lys

Glu

Lys

Lys

Ala

Ser

Leu

Glu

Glu

Val

Gln

Ala

Arg

Gln
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1355
Ser Ile
1370
Gly Gly
1385
Pro Lys
1400
Leu Glu
1415
Arg Thr
1430
Asn Glu
1445
Gly Lys
1460
210> 2
211> 77
<212> PR

Thr

Asp

Lys

Ile

Gly

Gly

Lys

Arg

Glu Val

Val

9
T

Ser

Leu Tyr

Ser Lys

Arg Lys

Ala Ala

Ala Glu

Gln Tyr

1360

Glu Thr

1375

Arg Thr

1390

Val Gly

1405

Phe

Leu Arg

1420

Leu Glu Gln

1435

Glu Thr

1450

213> NT.F%)(Artificial Sequence)

<220>

223> NTFHIIBEH : & 2 Ik

<400> 2

Met Leu Glu Ile Glu Ala Ala Phe

1
Glu Thr

Arg Val

Ser Gly
50

Ser Glu

65

Ser Thr

Glu Pro

Ala Trp

Leu Ile

Arg
Ser
35

Gly
Ser
Leu
Asp
Ala

115
Ile

Val
20
Gln

Ser

Ala

Asn

Val

100

Glu

Pro

5
Ala

Tyr

Ser

Thr

Ile

85

Ser

Thr

Leu

Glu

Arg

Gly

Pro

70

Glu

Leu

Gly

Lys

Leu

Thr

Gly

95

Glu

Asp

Gly

Gly

Ala

Arg
Arg
40

Ser
Ser
Glu
Ser
Met

120
Thr

Leu
Gln
25

Tyr
Ser
Ser
Tyr
Thr
105
Gly

Ser

76

Arg

Ala

Gly

Arg

Glu
10

Arg
Gly
Gly
Gly
Arg
90

Trp

Leu

Thr

Ile

Asp

Gly

Gln

Tyr

Val

Pro

Ser

Gly

75

Leu

Leu

Ala

Pro

1365

Asp Leu

1380

1395

1410

Arg Asn

1425

Glu Val Gln

1440

Gly Pro

1455

Glu Asn

Gln Arg

Leu Gly

45
Glu Thr
60

Ser Ser

His Glu

Ser Asp

Val Arg

125
Val Ser

Ser

Gly Ser Glu

Gly Ser Gly

Thr

Arg

Leu

Thr
Leu
30

Gly
Pro
Gly
Thr
Phe
110

Gln

Ile

Gln Leu

Phe Glu

Gly Arg

Ala Leu

Leu Glu

Gly Gly

Ala
15

Arg
Gly
Gly
Gly
Ser
95

Pro

Ala

Lys

Leu

Asn

Lys

Thr

Ser

80

Lys

Gln

Pro

Gln
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Tyr
145
Arg
Thr
Val
Thr
Gln
225
Leu
Glu
Phe
Ala
Asp
305
Thr
Ala
Leu
Val
Leu
385
Met

Trp

Leu

130

Pro
Leu
Pro
Gln
Val
210
Trp
His
Met
Lys
Asp
290
Asp
Arg
Lys
Leu
Met
370
Gly
Ala

Gly

Thr

Met
Leu
Leu
Asp
195
Pro
Tyr
Pro
Gly
Asn
275
Phe
Leu
Ala
Lys
Lys
355
Gly
Lys
Ala

Pro

Ala
435

Ser
Asp
Leu
180
Leu
Asn
Thr
Thr
Tle
260
Ser
Arg
Leu
Leu
Ala
340
Glu
Gln
Ala
Pro
Asp

420

Pro

Gln
Gln
165
Pro
Arg
Pro
Val
Ser
245
Ser
Pro
Tle
Leu
Leu
325
Gln
Gly
Pro
Gly
Leu
405

Gln

Ala

Glu
150
Gly
Val
Glu
Tyr
Leu
230
Gln
Gly
Thr
Gln
Ala
310
Gln
Tle
Gln
Thr
Phe
390
Tyr

Gln

Leu

135
Ala

Ile
Lys
Val
Asn
215
Asp
Pro
Gln
Leu
His
295
Ala
Thr
Cys
Arg
Pro
375
Cys
Pro

Lys

Gly

Arg
Leu
Lys
Asn
200
Leu
Leu
Leu
Leu
Phe
280
Pro
Thr
Leu
Gln
Trp
360
Lys
Arg
Leu

Ala

Leu
440

Leu
Val
Pro
185
Lys
Leu
Lys
Phe
Thr
265
Asn
Asp
Ser
Gly
Lys
345
Leu
Thr
Leu
Thr
Tyr

425

Pro

7

Gly
Pro
170
Gly
Arg
Ser
Asp
Ala
250
Trp
Glu
Leu
Glu
Asn
330
Gln
Thr
Pro
Phe
Lys
410

Gln

Asp

Tle
155
Cys
Thr
Val
Gly
Ala
235
Phe
Thr
Ala
Tle
Leu
315
Leu
Val
Glu
Arg
Tle
395
Pro

Glu

Leu

140
Lys

Gln
Asn
Glu
Leu
220
Phe
Glu
Arg
Leu
Leu
300
Asp
Gly
Lys
Ala
Gln
380
Pro
Gly

Ile

Thr

Pro
Ser
Asp
Asp
205
Pro
Phe
Trp
Leu
His
285
Leu
Cys
Tyr
Tyr
Arg
365
Leu
Gly
Thr

Lys

Lys
445

His
Pro
Tyr
190
Ile
Pro
Cys
Arg
Pro
270
Arg
Gln
Gln
Arg
Leu
350
Lys
Arg
Phe
Leu
Gln

430

Pro

Ile
Trp
175
Arg
His
Ser
Leu
Asp
255
Gln
Asp
Tyr
Gln
Ala
335
Gly
Glu
Glu
Ala
Phe
415

Ala

Phe

Gln
160
Asn
Pro
Pro
His
Arg
240
Pro
Gly
Leu
Val
Gly
320
Ser
Tyr
Thr
Phe
Glu
400
Asn

Leu

Glu
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Leu
Lys
465
Asp
Ile
Leu
Pro
Leu
545
Pro
Leu
Gln
Leu
Thr
625
Arg
Lys
His
Gly
Leu
705
Lys

Ala

Ile

Phe
450
Leu
Pro
Ala
Val
Asp
530
Leu
Ala
Asp
Pro
Leu
610
Glu
Ala
Lys
Ile
Lys
690
Phe
Gly

Arg

Glu

Val

Gly

Val

Val

Ile

515

Arg

Asp

Thr

Ile

Leu

595

Gln

Val

Glu

Leu

His

675

Glu

Leu

His

Lys

Asn

Asp
Pro
Ala
Leu
500
Leu
Trp
Thr
Leu
Leu
580
Pro
Glu
Tle
Leu
Asn
660
Gly
Tle
Pro
Ser
Ala

740

Ser

Glu
Trp
Ala
485
Thr
Ala
Leu
Asp
Leu
565
Ala
Asp
Gly
Trp
Ile
645
Val
Glu
Lys
Lys
Ala
725

Ala

Ser

Lys
Arg
470
Gly
Lys
Pro
Ser
Arg
550
Pro
Glu
Ala
Gln
Ala
630
Ala
Tyr
Ile
Asn
Arg
710
Glu

Ile

Pro

Gln
455
Arg
Trp
Asp
His
Asn
535
Val
Leu
Ala
Asp
Arg
615
Lys
Leu
Thr
Tyr
Lys
695
Leu
Ala

Thr

Ser

Gly

Pro

Pro

Ala

Ala

520

Ala

Gln

Pro

His

His

600

Lys

Ala

Thr

Asp

Arg

680

Asp

Ser

Arg

Glu

Gly

Tyr Ala Lys

Val
Pro
Gly
505
Val
Arg
Phe
Glu
Gly
585
Thr
Ala
Leu
Gln
Ser
665
Arg
Glu
Tle
Gly
Thr
745

Gly

78

Ala
Cys
490
Lys
Glu
Met
Gly
Glu
570
Thr
Trp
Gly
Pro
Ala
650
Arg
Arg
Ile
Ile
Asn
730

Pro

Ser

Tyr
475
Leu
Leu
Ala
Thr
Pro
55h
Gly
Arg
Tyr
Ala
Ala
635
Leu
Tyr
Gly
Leu
His
715
Arg

Asp

Lys

Gly
460
Leu
Arg
Thr
Leu
His
540
Val
Leu
Pro
Thr
Ala
620
Gly
Lys
Ala
Trp
Ala
700
Cys
Met

Thr

Arg

Val

Ser

Met

Met

Val

525

Tyr

Val

Gln

Asp

Asp

605

Val

Thr

Met

Phe

Leu

685

Leu

Pro

Ala

Ser

Thr

Leu
Lys
Val
Gly
510
Lys
Gln
Ala
His
Leu
590
Gly
Thr
Ser
Ala
Ala
670
Thr
Leu
Gly
Asp
Thr

750
Ala

Thr
Lys
Ala
495
Gln
Gln
Ala
Leu
Asn
575
Thr
Ser
Thr
Ala
Glu
655
Thr
Ser
Lys
His
Gln
735

Leu

Asp

Gln
Leu
480
Ala
Pro
Pro
Leu
Asn
560
Cys
Asp
Ser
Glu
Gln
640
Gly
Ala
Glu
Ala
Gln
720
Ala

Leu

Gly
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755

760

Ser Glu Phe Glu Pro Lys Lys Lys Arg Lys Val

770

<210> 3
<211> 420
<212> PRT
<213> Mg D7 0 ZF HIAT B (Geobacilus
<400> 3
Met Ala Leu Leu

1

Leu
Ser
His
Val
65

Thr
Pro
Gly
Glu
Arg
145
Asp
Met
Gly
Lys
Cys

225

Ser

Lys
Thr
Ala
50

Glu
Val
Tle
Arg
Gly
130
Val
Lys
Tle
Pro
Glu
210

Asn

Ile

Arg
Asp
35

Gln
Ile
Val
Phe
Asn
115
Tyr
Asn
Arg
Glu
Leu
195
Leu

Ile

Gln

Val
20

Gln
Leu
Pro
Asp
Asp
100
Ala
Arg
His
Val
Gly
180
Ser
Glu

Tyr

Arg

775

Glu Arg Ile Leu

5
Glu

Leu

Leu

Lys

Arg

85

Pro

His

Tyr

Asp

Leu

165

Val

Pro

Lys

Val

Phe

Ala
Arg
Ala
Pro
70

Leu
Asp
Asp
Val
Tle
150
Lys
Lys
Leu
Arg
Lys

230
Leu

Asn
Asp
Gly
55

Gly
Ile
Phe
Ala
Val
135
Leu
Leu
Val
Leu
Gly
215

Ser

Glu

Gln
Tyr
40

Thr
Gly
Gln
Ser
Val
120
Asp
Met
Tle
Gln
Ala
200
Leu

Leu

Lys

Ala
Gly
25

Ile
Tyr
Gly
Gln
Ser
105
Arg
Met
Ser
Arg
Thr
185
Asn
Lys
Arg

Thr

79

765

stereothermophilus)

Arg Asp Asn

10
Ala

Arg

Arg

Thr

Ala

90

Ser

Gln

Asp

Arg

Ala

170

Glu

Ile

Phe

Ala

Leu

Pro
Ala
Pro
Arg
75

Tle
Ser
Ala
Leu
Val
155
Tyr
Glu
Leu
Cys
Gly

235
Lys

Gly
His
Ala
60

Gln
Leu
Phe
Gln
Glu
140
Ala
Leu
Gly
Leu
Arg
220

Gln

Leu

Leu
Ile
Trp
45

Pro
Leu
Gln
Gly
Gly
125
Lys
Arg
Gln
Thr
Asp
205
Tyr

Arg

Lys

Tle
Asp
30

Ser
Val
Gly
Glu
Phe
110
Tyr
Phe
Lys
Ala
Pro
190
Asp
Ala

Val

Val

Thr
15

Gly
Thr
Arg
Ile
Leu
95

Arg
Ile
Phe
Val
Gly
175
Gln
Leu
Asp

Lys

Asn

Ala
Val
Ile
Arg
Pro
80

Thr
Pro
Gln
Asp
Lys
160
Val
Gly
Asp
Asp
Gln

240
Glu
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Glu Lys Ser

Ser Phe Thr
275
Ile GIn Arg
290
Ser Ile Ser
305
Gly Trp Ile

Thr Ile Glu

Gln Trp Lys
355
Leu Lys Glu
370
Trp Arg Thr
385
Tyr Trp Thr

Leu Arg Gln
<210> 4

211> 427
<212> PRT

245

Ala Val Asp Arg Pro Trp

260 265

Pro Glu Arg Lys Ala Arg

280
Leu Lys Gln Arg Ile Arg
295
Met Pro Glu Arg Ile His
310

Gly Tyr Phe Arg Leu Val
325

Gly Trp Ile Arg Arg Arg

340 345

Arg Val Arg Thr Arg Ile

360
Thr Ala Val Met Glu Ile
375
Thr Lys Thr Pro Gln Leu
390

Ala Gln Gly Leu Lys Ser
405

Gly

420

250
Lys

Ile

Gln

Arg

Glu

330

Leu

Arg

Ala

His

Leu
410

213> BMMEFTHE Eubacterium rectale)

<400> 4

Met Asp Thr
1

Asn Arg Ala

Asp Gly Met
35
Glu Thr Ile
50
Ala Arg Arg
65
Gly Val Pro

Ser Asn Leu Met Glu GIn
5
Tyr Leu Gln Val Val Arg
20 25
Lys Tyr Thr Glu Leu Lys
40
Lys Gly Gln Leu Arg Thr
55
Val Glu Ile Pro Lys Pro
70
Thr Val Thr Asp Arg Phe

80

Tle
10

Asn
Glu
Arg

Asp

Ile

Arg
Arg
Leu
Val
315
Thr
Arg
Glu
Asn
Gln

395
Thr

Leu

Lys

His

Lys

Gly

75
Gln

Ala
Leu
Thr
300
Asn
Pro
Leu
Leu
Thr
380

Ala

Gln

Ser
Gly
Leu
Tyr
60

Gly

Gln

Phe
Ala
285
Asn
Gln
Ser
Cys
Arg
365
Arg

Leu

Arg

Ser
Ala
Ala
45

Lys

Val

Ala

Leu
270
Pro
Pro
Tyr
Val
Gln
350
Ala
Lys

Gly

Tyr

Asp
Glu
30

Lys
Pro

Arg

Ile

255
Gly

Arg

Asn

Val

Leu

335

Trp

Leu

Gly

Lys

Phe
415

Asn
15

Gly
Asn
Gln

Asn

Ala

Phe
Ser
Trp
Met
320
Gln
Leu
Gly
Ala
Thr

400
Glu

Leu

Val

Gly

Pro

Leu

80
Gln
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Val Leu Thr

Phe
Tle
Phe
145
Thr
Ser
Pro
Glu
Ala
225
Val
Val
Leu
Lys
Leu
305
Leu
Met
Arg

Asn

Tyr
385

Arg
Met
130
Phe
Ile
Gly
Gln
Leu
210
Asp
Met
Asn
Gly
Pro
290
Thr
Asn
Lys
Met
Leu

370
Thr

Pro
115
Asn
Asp
Lys
Ile
Gly
195
Asp
Asp
Arg
Met
Phe
275
His
Cys
Gln
Thr
Cys
355

Val

Gly

Pro
100
Asn
Asp
Thr
Asp
Met
180
Gly
Lys
Cys
Asn
Thr
260
Gly
Ala
Arg
Leu
Leu
340
Ile

Lys

Lys

85
Ile

Arg
Gly
Val
Gly
165
Ile
Asn
Glu
Ile
Ile
245
Lys
Phe
Lys
Ser
Ile
325
Cys
Trp

Leu

Arg

Tyr
Cys
Asn
Asn
150
Asp
Asp
Leu
Met
Ile
230
Ser
Ser
Tyr
Ser
Trp
310
Arg
Lys
Lys

Gly

Ile
390

Glu
Ala
Asp
135
His
Val
Asp
Ser
Glu
215
Met
Arg
Lys
Phe
Val
295
Gly
Gly
Glu
Gln
Ile

375
Ala

Glu
Gln
120
Trp
Asp
Ile
Glu
Pro
200
Lys
Val
Phe
Val
Asp
280
Ala
Val
Trp
Leu
Trp
360

Asp

Tyr

Gln
105
Gln
Ile
Lys
Ser
Tyr
185
Leu
Arg
Gly
Ile
Asp
265
Pro
Lys
Ser
Ile
Asp
345
Lys

Arg

Val

81

90
Phe

Ala
Val
Leu
Tle
170
Glu
Leu
Gly
Ser
Glu
250
Arg
Arg
Phe
Asn
Asn
330
Ser
Thr

Asn

Cys

His
Tle
Asp
Met
155
Val
Asp
Ala
Leu
Glu
235
Glu
Pro
Ala
Lys
Ser
315
Tyr
Arg
Pro

Thr

Asn
395

Asp
Leu
Tle
140
Thr
Arg
Ser
Asn
Asn
220
Met
Lys
Ser
His
Lys
300
Tyr
Phe
Tle
Gln
Ala

380
Lys

His
Thr
125
Asp
Leu
Lys
Ile
Ile
205
Phe
Ser
Leu
Gly
Gln
285
Arg
Lys
Lys
Arg
Asn
365

Arg

Gly

Ser
110
Ala
Leu
Tle
Tyr
Val
190
Met
Val
Ala
Gly
Leu
270
Phe
Met
Val
Tle
Tyr
350
Gln

Arg

Ala

95
Tyr

Leu
Glu
Gly
Leu
175
Gly
Leu
Arg
Asn
Leu
255
Lys
Lys
Lys
Glu
Gly
335
Arg
Glu

Val

Val

Gly
Asn
Lys
Arg
160
Val
Thr
Asn
Tyr
Arg
240
Lys
Tyr
Ala
Glu
Lys
320
Ser
Leu
Lys

Ala

Asn
400
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Val Ala Ile Ser Asn Lys Arg Leu Ala Ser Phe Gly Leu Ile Ser Met

405

Leu Asp Tyr Tyr Ile Glu Lys Cys

<210> 5

211> 427
<212> PRT
<213> AZ01 (Unknown)

<220>

420

<223> RHFIHIULH :marathonRTF %)

<400> 5
Met Asp
1

Asn Arg

Asp Gly

Glu Thr
50

Ala Arg

65

Gly Val

Val Leu
Phe Arg
Ile Met
130
Phe Phe
145
Thr Tle
Ser Gly

Pro Gln

Glu Leu
210

Thr Ser Asn Leu

Ala
Met
35

Tle
Arg
Pro
Thr
Pro
115
Asn
Asp
Ala
Tle
Gly

195
Asp

Tyr
20

Lys
Lys
Val
Thr
Pro
100
Asn
Asp
Thr
Asp
Met
180

Gly

Lys

5
Leu

Tyr
Gly
Glu
Val
85

Tle
Arg
Gly
Val
Gly
165
Tle

Asn

Glu

Gln
Thr
Gln
Ile
70

Thr
Tyr
Cys
Asn
Asn
150
Asp
Asp

Leu

Met

Met

Val

Glu

Leu

95

Pro

Asp

Glu

Ala

Asp

135

His

Val

Asp

Ser

Glu
215

Glu

Val

Leu

40

Lys

Arg

Glu

Gln

120

Trp

Asp

Ile

Glu

Pro

200
Ala

410

Val Thr Cys

425

Gln
Arg
25

Lys
Thr
Pro
Phe
Gln
105
Gln
Ile
Lys
Ser
Tyr
185

Leu

Ala

82

Tle
10

Asn
Glu
Ala
Asp
Tle
90

Phe
Ala
Val
Leu
Tle
170
Glu

Leu

Gly

Leu

Lys

His

Ala

Gly

75

Gln

His

Ile

Asp

Met

155

Val

Asp

Ala

Leu

Ser
Gly
Leu
Tyr
60

Gly

Gln

Leu
Tle

140
Thr

Ser

Asn

Asn
220

Ser
Ala
Ala
45

Ala
Val
Ala
His
Thr
125
Asp
Leu
Lys
Tle
Tle

205
Phe

Glu
30
Lys

Pro

Tle
Ser
110
Ala

Leu

Ile

Val
190
Met

Val

415

Asn
15

Gly
Asn
Gln
Asn
Ala
95

Tyr
Leu
Glu
Gly
Leu
175
Gly

Leu

Arg

Leu

Val

Gly

Pro

Leu

80

Gln

Gly

Asn

Lys

160

Val

Thr

Asn



CN 115667505 A ,? yu % 13/249 11

Ala Asp Asp Cys Ile Ile Met Val Gly Ser Glu Met Ser Ala Asn Arg
225 230 235 240
Val Met Arg Asn Ile Ser Arg Phe Ile Glu Glu Lys Leu Gly Leu Lys
245 250 255
Val Asn Met Thr Lys Ser Lys Val Asp Arg Pro Ser Gly Leu Lys Tyr
260 265 270
Leu Gly Phe Gly Phe Tyr Phe Asp Pro Arg Ala His Gln Phe Lys Ala
275 280 285
Lys Pro His Ala Lys Ser Val Ala Lys Phe Lys Lys Arg Met Lys Glu
290 295 300
Leu Thr Cys Arg Ser Trp Gly Val Ser Asn Ser Tyr Lys Val Glu Lys
305 310 315 320
Leu Asn Gln Leu Ile Arg Gly Trp Ile Asn Tyr Phe Lys Ile Gly Ser
325 330 335
Met Lys Thr Leu Cys Lys Glu Leu Asp Ser Arg Ile Arg Tyr Arg Leu
340 345 350
Arg Met Cys Ile Trp Lys Gln Trp Lys Thr Pro Gln Asn Gln Glu Lys
355 360 365
Asn Leu Val Lys Leu Gly Ile Asp Arg Asn Thr Ala Arg Arg Val Ala
370 375 380
Tyr Thr Gly Lys Arg Ile Ala Tyr Val Cys Asn Lys Gly Ala Val Asn
385 390 395 400
Val Ala Ile Ser Asn Lys Arg Leu Ala Ser Phe Gly Leu Ile Ser Met
405 410 415
Leu Asp Tyr Tyr Ile Glu Lys Cys Val Thr Cys
420 425
<210> 6
211> 1114
<212> PRT
<213> ZZz Bombyx mori)
<400> 6
Met Met Ala Ser Thr Ala Leu Ser Leu Met Gly Arg Cys Asn Pro Asp
1 5 10 15
Gly Cys Thr Arg Gly Lys His Val Thr Ala Ala Pro Met Asp Gly Pro
20 25 30
Arg Gly Pro Ser Ser Leu Ala Gly Thr Phe Gly Trp Gly Leu Ala Ile
35 40 45
Pro Ala Gly Glu Pro Cys Gly Arg Val Cys Ser Pro Ala Thr Val Gly
50 55 60

83
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Phe
65

Ser
Arg
Thr
Val
Pro
145
Ala
Gly
Tle
His
Ser
225
Glu
Gly
Gly
Gly
Thr
305
Tyr
Cys

Pro

Leu

Phe

Gly

Gly

Cys

His

130

Met

Arg

Asp

Lys

Leu

210

Ala

Glu

Gln

Ala

Arg

290

Ser

Lys

Gly

Ile

His

Pro
Leu
Ser
Gln
115
Lys
Met
Thr
Leu
Gly
195

Ala

Glu

Met
Gly
275
Arg
Arg
Lys
Gly
Leu

355
Ala

Val
Pro
Ala
100
Phe
Arg
Val
Glu
Phe
180
Gln
Arg
Pro
Cys
Ser
260
Arg
Asn
Gln
Cys
Val
340

Glu

Leu

Ala
Leu
85

Gly
Cys
Arg
Lys
Ala
165
Gly
Arg
Phe
Asp
Ala
245
Pro
Arg
Asp
Lys
Arg
325
Gly

Arg

Gly

Lys
70

Glu
Ala
Glu
Ala
Arg
150
Arg
Ala
Arg
Gly
Phe
230
Glu
Asp
Arg
Leu
Arg
310
Ser
His
Val

Arg

Lys

Ser

Asp

Arg

His

135

Arg

Leu

Leu

Arg

Ser

215

Arg

Asp

Ala

Ala

His

295

Arg

Arg

Ser

Ser

Ala

Ser
Glu
Pro
Thr
120
Pro
Trp
Leu
Pro
Glu
200
Gln
Arg
Ala
Ala
Cys
280
Asp
Ala
Ala
Leu
Asp

360
Glu

Asn Lys Glu

Arg
Val
105
Phe
Val
His
Ala
Gly
185
Pro
Pro
Ala
Ala
Arg
265
Arg
Asp
Glu
Ala
Glu
345
Ala

Trp

84

Thr
90

Gly
Ser
Glu
Gly
Glu
170
Phe
Tyr
Gly
Ser
Ala
250
Val
Ala
Arg
Tyr
Ala
330
Glu

Pro

His

75
Gly

Gln
Thr
Thr
Glu
155
Arg
Gly
Arg
Pro
Gly
235
Tyr
Leu
Met
Thr
Ala
315
Glu
Met

Gly

Gly

Asn

Asp

Asp

Asn

Asn

140

Glu

Gly

Arg

Ala

Ser

220

Ala

Asp

Ser

Arg

Ala

300

Arg

Val

Glu

Pro

Gly

Arg
Asn
Ala
Arg
125
Thr
Tle
Gln
Thr
Leu
205
Ser
Glu
Pro
Glu
Pro
285
Ser
Val
Tle
Thr
Thr

365

Asn

Pro
Pro
Pro

110
Gly

Asp
Cys
Leu
190
Val
Gly
Glu
Ser
Leu
270
Lys

Ala

Gln

Glu
Thr
95

Gly
Leu
Ala
Leu
Ser
175
Glu
Gln
Gly
Ala
Ala
255
Leu
Thr
His
Glu
Gly
335
Trp

Glu

Asp

Ala
80

Val
Trp
Gly
Ala
Leu
160
Gly
Ala
Ala
Cys
Gly
240
Val
Glu
Ala
Lys
Leu
320
Ala
Arg

Ala

Tyr
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Thr
385
Phe
Trp
Met
Phe
Tle
465
Arg
Tle
Leu
Asp
Leu
545
His
Ser
Ser
Pro
Ala
625
Gln

Arg

His

370
Gln

Asp
Arg
Ala
Val
450
Ser
Arg
Cys
Gly
Phe
530
Leu
Leu
Ser
Pro
Glu
610
Tyr
Glu

Leu

Arg

Leu

Trp

Ala

Arg

435

Pro

Ile

Leu

Ala

Asp

515

Ala

Arg

Tyr

Pro

Ile

595

Ala

Ser

Asn

Lys
675

Trp
Arg
Val
420
Gly
Lys
Ala
Leu
Asp
500
Ser
Lys
Leu
Asp
Val
580
Leu
Val
Asp
Ile
Cys

660
Lys

Lys

Thr
405

Pro
Glu
Val
Ser
Ala
485
Gly
Arg
Ala
Arg
Thr
565
Lys
Phe
Gly
Asp
Ser
645

Arg

His

Pro
390
Ser
Val
Tle
Glu
Tle
470
Cys
Thr
Lys
Phe
Gly
550
Ala
Val
Asn
Tyr
Leu
630
Ala

Lys

His

375
Ile

Pro
His
Pro
Arg
455
Pro
Cys
Leu
Lys
Asp
535
Met
Ser
Gly
Val
Arg
615
Val
Val

Ser

Tyr

Ser
Gly
Leu
Glu
440
Pro
Leu
Pro
Glu
Leu
520
Thr
Pro
Thr
Arg
Val
600
Leu
Leu
Asp

Ala

Leu
680

Val
Pro
Lys
425

Ile

Gly

Pro

Asn

505

Val

Glu

Thr

Gly

585

Met

Glu

Leu

Cys

Val

665
Thr

85

Glu
Asp
410
Ala
Leu
Gly
His
Asp
490
Ser
Glu
Ser
Gln
Leu
570
Val
Asp
Met
Ala
Val
650

Leu

Glu

Glu
395
Gly
Glu
Arg
Pro
Phe
475
Ala
Ala
Cys
His
Phe
555
Ala
Arg
Leu
Glu
Gly
635
Gly

Ser

Arg

380
Ile

Tle
Met
Gln
Gly
460
His
Arg
Val
His
Glu
540
Cys
Val
Gln
Tle
Leu
620
Ser
Arg

Met

Thr

Lys
Arg
Phe
Cys
445
Glu
Ser
Gln
Leu
Val
525
Ala
Gly
Asn
Gly
Leu
605
Val
Lys
Gln

Ile

Phe
685

Ala
Ser
Asn
430
Arg
Tyr
Tle
Arg
Asp
510
Ala
Leu
Tyr
Asn
Asp
590
Ala
Ser
Val
Met
Pro

670

Asn

Ser
Gly
415
Ala
Thr
Arg
Leu
Gly
495
Ala
Val
Val
Tle
Glu
575
Pro
Ser
Ala
Gly
Gly
655

Asp

Ile

Arg
400
Gln
Trp
Val
Pro
Ala
480
Phe
Val
Leu
Glu
Ala
560
Met
Leu
Leu
Leu
Met
640
Leu

Gly

Gly
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Gly
Gly
705
Ser
Arg
Phe
Gln
Pro
785
Pro
Gly
Asp
Phe
Trp
865
Ser
Gln
Ala
Glu
Ala
945
Arg

Lys

Arg

Lys
690
Val
Ser
Leu
Val
Tle
770
Lys
Ser
Leu
Lys
Ser
850
Arg
Thr
Tle
Leu
Ser
930
His
His
Trp

Lys

Pro

Asp

Ala

Glu

Leu

755

Arg

Ala

Val

Asp

Ile

835

Arg

Glu

Arg

Thr

Pro

915

Ser

Ile

Asn

Thr

Pro

Leu
Phe
Leu
Tle
740
Gly
Lys
Tyr
Arg
Ser
820
Arg
Val
His
Thr
Gly
900
Ser
Leu
Leu
Lys
Val

980
Asp

Arg
Glu
Asn
725
Leu
Asn
Ala
Tyr
Ala
805
Ser
Lys
Asp
Leu
Pro
885
Arg
Arg
Thr
Gln
Tle
965

Glu

Ile

Gln
Ala
710
Asn
Arg
Tle
Val
His
790
Thr
Pro
Lys
Ser
His
870
Thr
Asp
Tle
Cys
Gln
950
Val

Leu

Ile

Val
695
Ser
Tle
Ala
Ser
Gly
775
Ala
Tle
Trp
Leu
Thr
855
Ala
Ser
Phe
Arg
Arg
935
Cys
Ser

Glu

Ala

Ser

Gly

Ser

His

Asp

760

Gln

Ala

Pro

Ser

Arg

840

Thr

Ser

Thr

Val

Gly

920

Ala

His

Phe

Pro

Ser

Cys Val Glu

Cys
Arg
Leu
745
Asp
Trp
Val
Asp
Val
825
Trp
Gln
Val
Lys
Gln
905
Ser
Gly
Arg

Val

Arg
985

Arg Asp Gly Val Gly Val Ile Val

86

Val
Ala
730
Tle
Arg
Leu
Gln
Leu
810
Ala
Ala
Arg
Asp
Trp
890
Phe
Arg
Cys
Thr
Ala

970
Leu

Thr
715
Pro
Pro
Leu
Arg
Asp
795
Tle
Arg
Trp
Pro
Gly
875
Tle
Val
Gly
Lys
His
955

Lys

Arg

Arg
700
Leu
Leu
Arg
Arg
Leu
780
Gly
Val
Ala
Lys
Ser
860
Arg
Arg
His
Arg
Val
940
Gly

Ala

Thr

Trp
Glu
Lys
Phe
Met
765
Pro
Gly
Arg
Ala
Gln
845
Val
Glu
Glu
Thr
Arg
925
Arg
Gly

Met

Ser

Arg
His
Pro
Gln
750
Leu
Ala
Leu
Arg
Ala
830
Leu
Arg
Leu
Arg
His
910
Gly
Glu
Arg

Glu

Val
990

Tyr
Ser
Gln
735
His
Asp
Asp
Ala
Phe
815
Lys
Arg
Leu
Arg
Cys
895
Ile
Gly
Thr
Ile
Glu

975
Gly

Leu
Tle
720
Gln
Gly
Val
Val
Tle
800
Gly
Ser
Arg
Phe
Glu
880
Ala
Asn
Gly
Thr
Leu
960

Asn

Leu
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995

Asp Val Gln
1010

Glu Lys
1025

Val Ala
1040
Thr
1055
Tyr Lys
1070
Gln
1085
Thr Arg
1100

Arg

Leu

Ala Ser

Ser

Leu Ile

Trp

Gly

210> 7
<211> 901
<212> PRT

Val

Arg

Gly

Cys

Glu

Val

Phe

Val

Asn

Arg

Thr

Leu

Pro

Asn

Ser

Lys

Leu

Ile

Arg

Ile

Gln

213> % (Bombyx mori)

<400> 7
Phe Cys
1

Arg

Arg Ala

Val Arg

35

Lys

Glu Ala

Phe
65

Gln
Arg

Pro

Cys

50
Gly

Arg

Phe

Asp

Ala
130

Arg

Ala

Arg

Gly

Phe

115
Glu

His
20

Arg
Leu
Leu
Arg
Ser
100

Arg

Asp

5

Pro

Trp

Leu

Pro

Glu

85

Gln

Arg

Ala

Glu Arg Thr Phe

Val

His

Ala

Gly

70

Pro

Pro

Ala

Ala

1000
Gly Gln
1015
Tyr Gly
1030
Gly Leu
1045
Ser Trp
1060
Ser
1075
Leu Ala
1090
Met Thr
1105

Ile

Ser Thr Asn

Glu Thr Asn

25
Glu

Gly Glu

40

Arg

Asn

Pro

Arg

Ile

Leu

Ser

Glu
55
Phe

Tyr

Gly

Ser

Ala
135

Arg

Gly

Arg

Pro

Gly

120
Tyr

Gly
Arg
Ala
Ser
105

Ala

Asp

87

Arg
10

Thr
Tle
Gln
Thr
Leu
90

Ser

Glu

Pro

Ser

His

Lys

Gly

Gly

Arg

Val

Leu

Gly

Ala

Val

Leu

Gly

Met

Gly

Asp

Leu

Ala

Leu

1005
Asp Glu Leu
1020
Glu Leu Val
1035
Glu Cys Val
1050
Trp Ser Leu
1065
Arg Glu Pro
1080
Ser His Met
1095
Gly Gly Gly
1110

Gly Val

15
Ala Pro
30
Leu Ala

45

His

Met

Arg

Cys
Leu
75

Val
Gly

Glu

Ser

Ser
60

Glu
Gln
Gly

Ala

Ala
140

Gly

Ala

Ala

Cys

Gly

125
Val

Gly
Ile
His
Ser
110

Glu

Gly

Asp
Lys
Leu
95

Ala

Glu

Gln

His

Glu

Arg

Thr

Thr

Asn

Val

Lys

Met

Thr

Leu

Gly

80

Ala

Glu

Arg

Met
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Ser
145
Arg
Asn
Gln
Cys
Val
225
Glu
Leu
Trp
Arg
Val
305
Gly
Lys
Ala
Leu
Asp
385
Ser
Lys

Leu

Asp

Pro

Arg

Asp

Lys

Arg

210

Gly

Arg

Gly

Lys

Thr

290

Pro

Glu

Val

Ser

Ala

370

Gly

Arg

Ala

Arg

Thr

Asp
Arg
Leu
Arg
195
Ser
His
Val
Arg
Pro
275
Ser
Val
Tle
Glu
Tle
355
Cys
Thr
Lys
Phe
Gly

435
Ala

Ala
Ala
His
180
Arg
Arg
Ser
Ser
Ala
260
Tle
Pro
His
Pro
Arg
340
Pro
Cys
Leu
Lys
Asp
420

Met

Ser

Ala
Cys
165
Asp
Ala
Ala
Leu
Asp
245
Glu
Ser
Gly
Leu
Glu
325
Pro
Leu
Pro
Glu
Leu
405
Thr

Pro

Thr

Arg
150
Arg
Asp
Glu
Ala
Glu
230
Ala
Trp
Val
Pro
Lys
310
Ile
Gly
Arg
Pro
Asn
390
Arg
Val

Glu

Thr

Val

Ala

Arg

Tyr

Ala

215

Glu

Pro

His

Glu

Asp

295

Ala

Leu

Gly

His

Asp

375

Ser

Glu

Ser

Gln

Leu

Leu
Met
Thr
Ala
200
Glu
Met
Gly
Gly
Glu
280
Gly
Glu
Arg
Pro
Phe
360
Ala
Ala
Cys
His
Phe

440
Ala

Ser Glu Leu

Arg
Ala
185
Arg
Val
Glu
Pro
Gly
265
Tle
Tle
Met
Gln
Gly
345
His
Arg
Val
His
Glu
425
Cys

Val

88

Pro
170
Ser
Val
Tle
Thr
Thr
250
Asn
Lys
Arg
Phe
Cys
330
Glu
Ser
Gln
Leu
Val
410
Ala

Gly

Asn

155
Lys

Ala
Gln
Asp
Tyr
235
Pro
Arg
Ala
Ser
Asn
315
Arg
Tyr
Ile
Arg
Asp
395
Ala
Leu

Tyr

Asn

Leu

Thr

His

Glu

Gly

220

Trp

Glu

Asp

Ser

Gly

300

Ala

Thr

Arg

Leu

Gly

380

Ala

Val

Val

Ile

Glu

Glu
Ala
Lys
Leu
205
Ala
Arg
Ala
Tyr
Arg
285
Gln
Trp
Val
Pro
Ala
365
Phe
Val
Leu
Glu
Ala

445
Met

Gly
Gly
Thr
190
Tyr
Cys
Pro
Leu
Thr
270
Phe
Trp
Met
Phe
Ile
350
Arg
Ile
Leu
Asp
Leu
430
His

Ser

Ala
Arg
175
Ser
Lys
Gly
Ile
His
255
Gln
Asp
Arg
Ala
Val
335
Ser
Arg
Cys
Gly
Phe
415
Leu

Leu

Ser

Gly
160
Arg
Arg
Lys
Gly
Leu
240
Ala
Leu
Trp
Ala
Arg
320
Pro
Ile
Leu
Ala
Asp
400
Ala
Arg

Tyr

Pro
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Val
465
Leu
Val
Asp
Ile
Cys
545
Lys
Leu
Phe
Leu
Ile
625
Gly
Lys
Tyr
Arg
Ser
705
Arg

Val

His

450
Lys

Phe
Gly
Asp
Ser
530
Arg
His
Arg
Glu
Asn
610
Leu
Asn
Ala
Tyr
Ala
690
Ser
Lys

Asp

Leu

Val
Asn
Tyr
Leu
515
Ala
Lys
His
Gln
Ala
595
Asn
Arg
Tle
Val
His
675
Thr
Pro
Lys

Ser

His
755

Gly
Val
Arg
500
Val
Val
Ser
Tyr
Val
580
Ser
Tle
Ala
Ser
Gly
660
Ala
Tle
Trp
Leu
Thr

740
Ala

Arg
Val
485
Leu
Leu
Asp
Ala
Leu
565
Ser
Gly
Ser
His
Asp
645
Gln
Ala
Pro
Ser
Arg
725

Thr

Ser

Gly
470
Met
Glu
Leu
Cys
Val
550
Thr
Cys
Cys
Arg
Leu
630
Asp
Trp
Val
Asp
Val
710
Trp

Gln

Val

455
Val

Asp
Met
Ala
Val
535
Leu
Glu
Val
Val
Ala
615
Tle
Arg
Leu
Gln
Leu
695
Ala
Ala

Arg

Asp

Arg
Leu
Glu
Gly
520
Gly
Ser
Arg
Glu
Thr
600
Pro
Pro
Leu
Arg
Asp
680
Ile
Arg
Trp

Pro

Gly
760

Gln
Tle
Leu
505
Ser
Arg
Met
Thr
Arg
585
Leu
Leu
Arg
Arg
Leu
665
Gly
Val
Ala
Lys
Ser

745
Arg

89

Gly
Leu
490
Val
Lys
Gln
Ile
Phe
570
Trp
Glu
Lys
Phe
Met
650
Pro
Gly
Arg
Ala
Gln
730

Val

Glu

Asp
475
Ala
Ser
Val
Met
Pro
55h
Asn
Arg
His
Pro
Gln
635
Leu
Ala
Leu
Arg
Ala
715
Leu

Arg

Leu

460

Pro
Ser
Ala
Gly
Gly
540
Asp
Ile
Tyr
Ser
Gln
620
His
Asp
Asp
Ala
Phe
700
Lys
Arg

Leu

Arg

Leu
Leu
Leu
Met
525
Leu
Gly
Gly
Leu
Tle
605
Gln
Gly
Val
Val
Tle
685
Gly
Ser
Arg

Phe

Glu
765

Ser
Pro
Ala
510
Gln
Arg
His
Gly
Gly
590
Ser
Arg
Phe
Gln
Pro
670
Pro
Gly
Asp
Phe
Trp

750

Ser

Pro
Glu
495
Tyr
Glu
Leu
Arg
Lys
57h
Val
Ser
Leu
Val
Tle
655
Lys
Ser
Leu
Lys
Ser
735

Arg

Thr

Ile
480
Arg
Ala
Ser
Asn
Lys
560
Pro
Asp
Ala
Glu
Leu
640
Arg
Ala
Val
Asp
Ile
720
Arg

Glu

Arg
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Thr
Gly
785
Ser
Leu
Leu
Lys
Val
865

Asp

Val

Pro
770
Arg
Arg
Thr
Gln
Tle
850
Glu

Ile

Val

<210> 8
211> 1114
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik
<400> 8

Met
1
Gly

Arg
Pro
Phe
65

Ser

Arg

Met
Cys
Gly
Ala
50

Phe

Gly

Gly

Thr

Asp

Ile

Cys

Gln

835

Val

Leu

Ile

Ser

Ser

Phe

Arg

Arg

820

Cys

Ser

Glu

Ala

Gly
900

Thr
Val
Gly
805
Ala
His
Phe
Pro
Ser

885
Gln

Ala Ser Thr

Thr
Pro
35

Gly
Pro

Leu

Ser

Arg
20

Ser
Glu
Val

Pro

Ala
100

5
Gly

Ser

Pro

Ala

Leu

85
Gly

Lys
Gln
790
Ser
Gly
Arg
Val
Arg

870
Arg

Ala
Lys
Leu
Cys
Lys
70

Glu

Ala

Trp
775
Phe
Arg
Cys
Thr
Ala
855

Leu

Asp

Leu
His
Ala
Gly
55

Lys

Ser

Asp

Ile

Val

Gly

Lys

His

840

Lys

Arg

Gly

Ser
Val
Gly
40

Arg
Ser

Glu

Pro

Arg

His

Arg

Val

825

Gly

Ala

Thr

Val

Leu
Thr
25

Thr
Val
Asn

Arg

Val
105

90

Glu

Thr

Arg

810

Arg

Gly

Met

Ser

Gly
890

Met
10
Ala

Phe

Cys

Lys

Thr

90
Gly

Arg
His
795
Gly
Glu
Arg
Glu
Val

875
Val

Gly
Ala
Gly
Ser
Glu
75

Gly

Gln

Cys
780
Tle
Gly
Thr
Tle
Glu
860

Gly

Ile

Arg
Pro
Trp
Pro
60

Asn

Asp

Asp

Ala

Asn

Gly

Thr

Leu

845

Asn

Leu

Val

Cys
Met
Gly
45

Ala
Arg

Asn

Ala

Gln

Ala

Glu

Ala

830

Arg

Lys

Arg

Asp

Asn
Asp
30

Leu
Thr
Pro

Pro

Pro
110

Ile

Leu

Ser

815

His

His

Trp

Lys

Val
895

Pro
15

Gly
Ala
Val
Glu
Thr

95
Gly

Thr
Pro
800
Ser
Tle
Asn
Thr
Pro

880
Gln

Asp
Pro
Ile
Gly
Ala
80

Val

Trp
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Thr
Val
Pro
145
Ala
Gly
Tle
His
Ser
225
Glu
Gly
Gly
Gly
Thr
305
Tyr
Cys
Pro
Leu
Thr
385

Phe

Trp

Cys
His
130
Met
Arg
Asp
Lys
Leu
210
Ala
Glu
Gln
Ala
Arg
290
Ser
Lys
Gly
Ile
His
370
Gln

Asp

Arg

Gln
115
Lys
Met
Thr
Leu
Gly
195
Ala
Glu
Arg
Met
Gly
275
Arg
Arg
Lys
Gly
Leu
355
Ala
Leu

Trp

Ala

Phe

Arg

Val

Glu

Phe

180

Gln

Arg

Pro

Cys

Ser

260

Arg

Asn

Gln

Cys

Val

340

Glu

Leu

Trp

Arg

Val

Cys
Arg
Lys
Ala
165
Gly
Arg
Phe
Asp
Ala
245
Pro
Arg
Asp
Lys
Arg
325
Gly
Arg
Gly
Lys
Thr

405

Pro

Glu
Ala
Arg
150
Arg
Ala
Arg
Gly
Phe
230
Glu
Asp
Arg
Leu
Arg
310
Ser
His
Val
Arg
Pro
390

Ser

Val

Arg
His
135
Arg
Leu
Leu
Arg
Ser
215
Arg
Asp
Ala
Ala
His
295
Arg
Arg
Ser
Ser
Ala
375
Ile

Pro

His

Thr
120
Pro
Trp
Leu
Pro
Glu
200
Gln
Arg
Ala
Ala
Cys
280
Asp
Ala
Ala
Leu
Asp
360
Glu
Ser

Gly

Leu

Phe Ser Thr

Val

His

Ala

Gly

185

Pro

Pro

Ala

Ala

Arg

265

Arg

Asp

Glu

Ala

Glu

345

Ala

Trp

Val

Pro

Lys

91

Glu
Gly
Glu
170
Phe
Tyr
Gly
Ser
Ala
250
Val
Ala
Arg
Tyr
Ala
330
Glu
Pro
His
Glu
Asp

410
Ala

Thr
Glu
155
Arg
Gly
Arg
Pro
Gly
235
Tyr
Leu
Met
Thr
Ala
315
Glu
Met
Gly
Gly
Glu
395

Gly

Glu

Asn
Asn
140
Glu
Gly
Arg
Ala
Ser
220
Ala
Asp
Ser
Arg
Ala
300
Arg
Val
Glu
Pro
Gly
380
Tle

Ile

Met

Arg
125
Thr
Tle
Gln
Thr
Leu
205
Ser
Glu
Pro
Glu
Pro
285
Ser
Val
Tle
Thr
Thr
365
Asn
Lys

Arg

Phe

Gly

Asp

Asp

Cys

Leu

190

Val

Gly

Glu

Ser

Leu

270

Lys

Ala

Gln

Asp

Tyr

350

Pro

Arg

Ala

Ser

Asn

Leu
Ala
Leu
Ser
175
Glu
Gln
Gly
Ala
Ala
255
Leu
Thr
His
Glu
Gly
335
Trp
Glu
Asp
Ser
Gly

415
Ala

Gly
Ala
Leu
160
Gly
Ala
Ala
Cys
Gly
240
Val
Glu
Ala
Lys
Leu
320
Ala
Arg
Ala
Tyr
Arg
400

Gln

Trp
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Met
Phe
Tle
465
Arg
Tle
Leu
Asp
Leu
545
His
Ser
Ser
Pro
Ala
625
Gln
Arg
His
Gly
Gly

705

Ser

Ala
Val
450
Ser
Arg
Cys
Gly
Phe
530
Leu
Leu
Ser
Pro
Glu
610
Tyr
Glu
Leu
Arg
Lys
690

Val

Ser

Arg
435
Pro
Tle
Leu
Ala
Asp
515
Ala
Arg
Tyr
Pro
Tle
595
Ala
Ser
Asn
Lys
675
Pro

Asp

Ala

420
Gly

Lys
Ala
Leu
Asp
500
Ser
Lys
Leu
Asp
Val
580
Leu
Val
Asp
Ile
Cys
660
Lys
Leu

Phe

Leu

Glu
Val
Ser
Ala
485
Gly
Arg
Ala
Arg
Thr
565
Lys
Phe
Gly
Asp
Ser
645
Arg
His
Arg

Glu

Asn
725

Ile
Glu
Ile
470
Cys
Thr
Lys
Phe
Gly
550
Ala
Val
Asn
Tyr
Leu
630
Ala
Lys
His
Gln
Ala

710

Asn

Pro
Arg
455
Pro
Cys
Leu
Lys
Asp
535
Met
Ser
Gly
Val
Arg
615
Val

Val

Ser

Val
695

Ser

Ile

Glu
440
Pro
Leu
Pro
Glu
Leu
520
Thr
Pro
Thr
Arg
Val
600
Leu
Leu
Asp
Ala
Leu
680
Ser

Gly

Ser

425
Ile

Gly

Pro

Asn

505

Val

Glu

Thr

Gly

585

Met

Glu

Leu

Cys

Val

665

Thr

Cys

Cys

Arg

92

Leu
Gly
His
Asp
490
Ser
Glu
Ser
Gln
Leu
570
Val
Asp
Met
Ala
Val
650
Leu
Glu
Val

Val

Ala
730

Arg
Pro
Phe
475
Ala
Ala
Cys
His
Phe
555
Ala
Arg
Leu
Glu
Gly
635

Gly

Ser

Glu

Thr
715

Pro

Gln
Gly
460
His
Arg
Val
His
Glu
540
Cys
Val
Gln
Tle
Leu
620
Ser
Arg
Met
Thr
Arg
700

Leu

Leu

Cys
445
Glu
Ser
Gln
Leu
Val
525
Ala
Gly
Asn
Gly
Leu
605
Val
Lys
Gln
Ile
Phe
685
Trp

Glu

Lys

430
Arg

Tyr
Ile
Arg
Asp
510
Ala
Leu
Tyr
Asn
Asp
590
Ala
Ser
Val
Met
Pro
670
Asn
Arg
His

Pro

Thr
Arg
Leu
Gly
495
Ala
Val
Val
Ile
Glu
575
Pro
Ser
Ala
Gly
Gly
655
Asp
Ile
Tyr

Ser

Gln
735

Val
Pro
Ala
480
Phe
Val
Leu
Glu
Ala
560
Met
Leu
Leu
Leu
Met
640
Leu
Gly
Gly
Leu
Tle

720
Gln
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Arg Leu Glu

Phe
Gln
Pro
785
Pro
Gly
Asp
Phe
Trp
865
Ser
Gln
Ala
Glu
Ala
945
Arg
Lys
Arg
Asp

Arg

Leu

Val
Tle
770
Lys
Ser
Leu
Lys
Ser
850
Arg
Thr
Tle
Leu
Ser
930
His
His
Trp

Lys

1010

1025

Leu
755
Arg
Ala
Val

Asp

Ile
835
Arg

Glu

Arg

Thr

Pro

915

Ser

Ile

Asn

Thr

Pro
995

Tle
740
Gly
Lys
Tyr
Arg
Ser
820
Arg
Val
His
Thr
Gly
900
Ser
Leu
Leu
Lys
Val

980
Ala

Leu
Asn
Ala
Tyr
Ala
805
Ser
Lys
Asp
Leu
Pro
885
Arg
Arg
Thr
Gln
Tle
965

Glu

Ile

Arg
Tle
Val
His
790
Thr
Pro
Lys
Ser
His
870
Thr
Asp
Tle
Cys
Gln
950
Val

Leu

Ile

Ala
Ser
Gly
775
Ala
Tle
Trp
Leu
Thr
855
Ala
Ser
Phe
Arg
Arg
935
Cys
Ser

Glu

Ala

His
Asp
760
Gln
Ala
Pro
Ser
Arg
840
Thr
Ser
Thr
Val
Gly
920
Ala
His
Phe

Pro

Ser Arg Asp Gly Val Gly Val Ile Val

1000

1015

Leu
745
Asp
Trp
Val
Asp
Val
825
Trp
Gln
Val

Lys

Gln
905

Ser

Gly

Arg

Val

Arg
985

Ile
Arg
Leu
Gln
Leu
810
Ala
Ala
Arg
Asp
Trp
890
Phe
Arg
Cys
Thr
Ala

970
Leu

Pro
Leu
Arg
Asp
795
Ile
Arg
Trp
Pro
Gly
875
Ile
Val
Gly
Lys
His
955

Lys

Arg

Arg
Arg
Leu
780
Gly
Val
Ala
Lys
Ser
860
Arg
Arg
His
Arg
Val
940
Gly

Ala

Thr

Phe
Met
765
Pro
Gly
Arg
Ala
Gln
845
Val
Glu
Glu
Thr
Arg
925
Arg
Gly

Met

Ser

Gln
750
Leu
Ala
Leu
Arg
Ala
830
Leu
Arg
Leu
Arg
His
910
Gly
Glu
Arg

Glu

Val
990

1005
Val Gln Val Val Ser Gly Gln Arg Ser Leu Asp Glu Leu His
1020
Glu Lys Arg Asn Lys Tyr Gly Asn His Gly Glu Leu Val Glu
1030

1035

His
Asp
Asp
Ala
Phe
815
Lys
Arg
Leu
Arg
Cys
895
Ile
Gly
Thr
Ile
Glu

975
Gly

Gly
Val
Val
Tle
800
Gly
Ser
Arg
Phe
Glu
880
Ala
Asn
Gly
Thr
Leu
960

Asn

Leu

Val Ala Gly Arg Leu Gly Leu Pro Lys Ala Glu Cys Val Arg

93
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Ala

Ser

Leu

Trp

Gly

1040 1045 1050
Thr Ser Cys Thr Ile Ser Trp Arg Gly Val Trp Ser Leu Thr
1055 1060 1065
Tyr Lys Glu Leu Arg Ser Ile Ile Gly Leu Arg Glu Pro Thr
1070 1075 1080
Gln Ile Val Pro Ile Leu Ala Leu Arg Gly Ser His Met Asn
1085 1090 1095
Thr Arg Phe Asn Gln Met Thr Ser Val Met Gly Gly Gly Val
1100 1105 1110

<210> 9

<211> 1275

<212> PRT

213> ' N (Homo sapiens)
<400> 9

Met
1
Gly
Ser
Arg
Ala
65
Lys
Tyr
Asn
Leu
Asp
145

Val

Leu

Thr Gly Ser Asn Ser His Ile Thr Ile Leu Thr Leu Asn Val Asn
5 10 15
Leu Asn Ser Pro Ile Lys Arg His Arg Leu Ala Ser Trp Ile Lys
20 25 30
Gln Asp Pro Ser Val Cys Cys Ile Gln Glu Thr His Leu Thr Cys
35 40 45
Asp Thr His Arg Leu Lys Ile Lys Gly Trp Arg Lys Ile Tyr Gln
50 55 60
Asn Gly Lys Gln Lys Lys Ala Gly Val Ala Ile Leu Val Ser Asp
70 75 80
Thr Asp Phe Lys Pro Thr Lys Ile Lys Arg Asp Lys Glu Gly His
85 90 95
Ile Met Val Lys Gly Ser Ile Gln Gln Glu Glu Leu Thr Ile Leu
100 105 110
Ile Tyr Ala Pro Asn Thr Gly Ala Pro Arg Phe Ile Lys Gln Val
115 120 125
Ser Asp Leu Gln Arg Asp Leu Asp Ser His Thr Leu Ile Met Gly
130 135 140
Phe Asn Thr Pro Leu Ser Ile Leu Asp Arg Ser Thr Arg Gln Lys
150 155 160
Asn Lys Asp Thr Gln Glu Leu Asn Ser Ala Leu His Gln Thr Asp
165 170 175
Ile Asp Ile Tyr Arg Thr Leu His Pro Lys Ser Thr Glu Tyr Thr
180 185 190

94
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Phe
Gly
Asn
225
Asn
Leu
Phe
Asp
Tyr
305
Leu
Arg
Gln
Arg
Arg
385
Thr
His
Leu
Leu
Leu
465

Tyr

Gln

Phe
Ser
210
Tyr
Leu
Asn
Phe
Ala
290
Lys
Lys
Gln
Lys
Tle
370
Glu
Thr
Leu
Asp
Asn
450
Pro

Gln

Ser

Ser
195
Lys
Leu
Thr
Asp
Glu
275
Phe
Arg
Glu
Glu
Thr
355
Asn
Lys
Asp
Tyr
Thr
435
Arg
Thr

Arg

Ile

Ala

Ala

Ser

Gln

Tyr

260

Thr

Lys

Lys

Leu

Ile

340

Leu

Lys

Asn

Pro

Ala

420

Tyr

Pro

Lys

Tyr

Glu

Pro
Leu
Asp
Ser
245
Trp
Asn
Ala
Gln
Glu
325
Thr
Gln
Tle
Gln
Thr
405
Asn
Thr
Tle
Lys
Lys

485
Lys

His
Leu
His
230
Arg
Val
Glu
Val
Glu
310
Lys
Lys
Lys
Asp
Tle
390
Glu
Lys
Leu
Thr
Ser
470

Glu

Glu

His
Ser
215
Ser
Ser
His
Asn
Cys
295
Arg
Gln
Tle
Tle
Arg
375
Asp
Tle
Leu
Pro
Gly
455
Pro

Glu

Gly

Thr
200
Lys
Ala
Thr
Asn
Lys
280
Arg
Ser
Glu
Arg
Asn
360
Pro
Thr
Gln
Glu
Arg
440
Ser
Gly

Leu

Ile

Tyr Ser Lys

Cys

Ile

Thr

Glu

265

Asp

Gly

Lys

Gln

Ala

345

Glu

Leu

Ile

Thr

Asn

425

Leu

Glu

Pro

Val

Leu

95

Lys
Lys
Trp
250
Met
Thr
Lys
Tle
Thr
330
Glu
Ser
Ala
Lys
Thr
410
Leu
Asn
Tle
Asp
Pro

490

Pro

Arg
Leu
235
Lys
Lys
Thr
Phe
Asp
315
His
Leu
Arg
Arg
Asn
395
Tle
Glu
Gln
Val
Gly
475

Phe

Asn

Tle
Thr
220
Glu
Leu
Ala
Tyr
Tle
300
Thr
Ser
Lys
Ser
Leu
380
Asp
Arg
Glu
Glu
Ala
460
Phe

Leu

Ser

Asp
205
Glu
Leu
Asn
Glu
Gln
285
Ala
Leu
Lys
Glu
Trp
365
Tle
Lys
Glu
Met
Glu
445
Tle
Thr

Leu

Phe

His

Ile

Arg

Asn

Ile

270

Asn

Leu

Thr

Ala

Ile

350

Phe

Lys

Gly

Tyr

Asp

430

Val

Ile

Ala

Lys

Tyr

Tle
Tle
Tle
Leu
255
Lys
Leu
Asn
Ser
Ser
335
Glu
Phe
Lys
Asp
Tyr
415
Thr
Glu
Asn
Glu
Leu

495
Glu

Val
Thr
Lys
240
Leu
Met
Trp
Ala
Gln
320
Arg
Thr
Glu
Lys
Tle
400
Lys
Phe
Ser
Ser
Phe
480

Phe

Ala
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Ser
Asn
Lys
545
His
Arg
Asn
Gln
Met
625
Tle
Thr
Glu
Gln
Tle
705
Leu
Lys
Tle
Leu
Tyr

785

Asn

Ile
Phe
530
Ile
Asp
Lys
His
Gln
610
Tyr
Ile
Arg
Val
Leu
690
Val
Ile
Ser
Met
Gly
770

Lys

Ile

Tle
515
Arg
Leu
Gln
Ser
Val
595
Pro
Leu
Leu
Gln
Leu
675
Gly
Tyr
Ser
Gln
Gly
755
Tle

Pro

Pro

500
Leu

Pro
Ala
Val
Tle
580
Tle
Phe
Lys
Asn
Gly
660
Ala
Lys
Leu
Asn
Ala
740
Glu
Gln

Leu

Cys

Tle
Tle
Asn
Gly
565
Asn
Tle
Met
Tle
Gly
645
Cys
Arg
Glu
Glu
Phe
725
Phe
Leu
Leu

Leu

Ser
805

Pro
Ser
Arg
550
Phe
Val
Ser
Leu
Tle
630
Gln
Pro
Ala
Glu
Asn
710
Ser
Leu
Pro
Thr
Lys

790
Trp

Lys
Leu
535
Ile
Ile
Ile
Ile
Lys
615
Arg
Lys
Leu
Ile
Val
695
Pro
Lys
Tyr
Phe
Arg
775

Glu

Val

Pro
520
Met
Gln
Pro
Gln
Asp
600
Thr
Ala
Leu
Ser
Arg
680
Lys
Tle
Val
Asn
Thr
760
Asp

Ile

Gly

505
Gly

Asn
Gln
Gly
His
585
Ala
Leu
Tle
Glu
Pro
665
Gln
Leu
Val
Ser
Asn
745
Tle
Val

Lys

Arg

96

Arg
Tle
His
Met
570
Tle
Glu
Asn
Tyr
Ala
650
Leu
Glu
Ser
Ser
Gly
730
Asn
Ala
Lys

Glu

Ile
810

Asp
Asp
Ile
555
Gln
Asn
Lys
Lys
Asp
635
Phe
Leu
Lys
Leu
Ala
715
Tyr
Arg
Ser
Asp
Asp

795

Asn

Thr
Ala
540
Lys
Gly
Arg
Ala
Leu
620
Lys
Pro
Phe
Glu
Phe
700
Gln
Lys
Gln
Lys
Leu
780

Thr

Ile

Thr
525
Lys
Lys
Trp
Ala
Phe
605
Gly
Pro
Leu
Asn
Tle
685
Ala
Asn
Tle
Thr
Arg
765
Phe

Asn

Val

510
Lys

Ile
Leu
Phe
Lys
590
Asp
Ile
Thr
Lys
Ile
670
Lys
Asp
Leu
Asn
Glu
750
Ile
Lys

Lys

Lys

Lys
Leu
Ile
Asn
575
Asp
Lys
Asp
Ala
Thr
655
Val
Gly
Asp
Leu
Val
735
Ser
Lys
Glu

Trp

Met
815

Glu
Asn
His
560
Ile
Lys
Ile
Gly
Asn
640
Gly
Leu
Ile
Met
Lys
720
Gln
Gln
Tyr
Asn
Lys

800
Ala
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Ile

Pro

Trp

Asn

865

Ala

Asp

Asn

Asp

Arg

945

Ser

Leu

Asp

Asp

Glu

Ile

Tyr

Ile

Asp

Leu

Leu

Leu Pro

Met Thr
835

Asn Gln

850

Lys Ala

Thr Val
Gln Trp
Tyr Leu
915
Ser Leu
930
Lys Leu
Arg Trp

Glu Glu

Phe Met
995

Lys
820
Phe
Lys
Gly
Thr
Asn
900
Tle
Leu
Lys

Ile

Asn
980

Ser Lys Thr Pro Lys

Val

Phe

Arg

Gly

Lys

885

Arg

Phe

Asn

Leu

Lys

965
Leu

Tle
Thr
Ala
Tle
870
Thr
Thr
Asp
Lys
Asp
950

Asp

Gly

Lys Trp Asp Leu Ile

1010
Thr Thr
1025
Phe Ala
1040
Asn Glu
1055
Lys Lys
1070
Ile Tyr
1085
Ala TIle
1100
Thr Pro

Ile

Thr

Leu

Trp

Ala

Arg

Val

Arg

Tyr

Lys

Ala

Ala

Glu

Arg

Val

Ser

Gln

Lys

Lys

Met

Met

Tyr Arg Phe
825
Glu Leu Glu
840
Arg Tle Ala
855
Thr Leu Pro

Ala Trp Tyr

Glu Pro Ser
905
Lys Pro Glu
920
Trp Cys Trp
935
Pro Phe Leu

Leu Asn Val

Tle Thr Ile
985

1000

Lys Leu Lys Ser Phe

1015

Asn Arg Gln

1030

Ser Asp Lys

1045

Ile Tyr Lys

1060

Asp Met Asn

1075

Lys His Met

1090

Gln Ile Lys

1105

Ala 1Ile Ile

97

Asn

Lys

Lys

Asp

Trp

890

Glu

Lys

Glu

Thr

Lys
970

Ala

Thr

Ser

Phe

875

Tyr

Ile

Asn

Asn

Pro

955

Pro

Tle
Thr
Tle
860
Lys
Gln
Met
Lys
Trp
940

Tyr

Lys

Gln Asp Ile

Pro

Gly

Lys

Lys

Thr

Lys

Thr

Leu

Lys

His

Lys

Thr

Lys

Pro
Leu
845
Leu
Leu
Asn
Pro
Gln
925
Leu
Thr

Thr

Gly

Ala Met Ala Thr Lys

10

Cys

1020

1035

Ile

1050

1065

Phe

1080

Cys

1095

1110

Tle
830
Lys
Ser
Tyr
Arg
His
910
Trp
Ala
Lys

Ile

Val
990

05

Lys

Phe

Gln

Tyr

Asp

895

Ile

Gly

Ile

Ile

Lys

975
Gly

Leu
Tle
Lys
Lys
880
Tle
Tyr
Lys
Cys
Asn
960

Thr

Lys

Asp Lys Ile

Thr Ala Lys

Thr Trp

Ser

Thr Asn

Ser

Ser

Met Arg

Ser Gly

Glu Lys

Arg Tle

Asn Pro

Lys Glu

Ser Ser

Tyr His

Asn Asn
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1115 1120 1125

Arg Cys Trp Arg Gly Cys Gly Glu Ile Gly Thr Leu Val His Cys
1130 1135 1140

Trp Trp Asp Cys Lys Leu Val Gln Pro Leu Trp Lys Ser Val Trp
1145 1150 1155

Arg Phe Leu Arg Asp Leu Glu Leu Glu Ile Pro Phe Asp Pro Ala
1160 1165 1170

Ile Pro Leu Leu Gly Ile Tyr Pro Lys Asp Tyr Lys Ser Cys Cys
1175 1180 1185

Tyr Lys Asp Thr Cys Thr Arg Met Phe Ile Ala Ala Leu Phe Thr
1190 1195 1200

Ile Ala Lys Thr Trp Asn Gln Pro Asn Cys Pro Thr Met Ile Asp
1205 1210 1215

Trp Ile Lys Lys Met Trp His Ile Tyr Thr Met Glu Tyr Tyr Ala
1220 1225 1230

Ala Ile Lys Asn Asp Glu Phe Ile Ser Phe Val Gly Thr Trp Met
1235 1240 1245

Lys Leu Glu Thr Ile Ile Leu Ser Lys Leu Ser Gln Glu Gln Lys
1250 1255 1260

Thr Lys His Arg Ile Phe Ser Leu Ile Gly Gly Asn
1265 1270 1275

<210> 10

211> 1275

<212> PRT

213> NT.F%)(Artificial Sequence)

<220>

223> NLFPAURIU ] 5 B2 ik

<400> 10

Met Thr Gly Ser Asn Ser His Ile Thr Ile Leu Thr Leu Asn Val Asn

1 5 10 15

Gly Leu Asn Ser Pro Ile Lys Arg His Arg Leu Ala Ser Trp Ile Lys

20 25 30
Ser Gln Asp Pro Ser Val Cys Cys Ile Gln Glu Thr His Leu Thr Cys
35 40 45

Arg Asp Thr His Arg Leu Lys Ile Lys Gly Trp Arg Lys Ile Tyr Gln
50 55 60

Ala Asn Gly Lys Gln Lys Lys Ala Gly Val Ala Ile Leu Val Ser Asp

65 70 75 80

Lys Thr Asp Phe Lys Pro Thr Lys Ile Lys Arg Asp Lys Glu Gly His

98
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Tyr Ile Met

Asn
Leu
Asp
145
Val
Leu
Phe
Gly
Asn
225
Asn
Leu
Phe
Asp
Tyr
305
Leu
Arg
Gln

Arg

Arg
385

Ile

Ser

130

Phe

Asn

Ile

Phe

Ser

210

Tyr

Leu

Asn

Phe

Ala

290

Lys

Lys

Gln

Lys

Ile

370
Glu

Tyr
115
Asp

Asn

Lys

Ser
195
Lys
Leu
Thr
Asp
Glu
275
Phe
Arg
Glu
Glu
Thr
355

Asn

Lys

Val
100
Ala
Leu
Thr
Asp
Tle
180
Ala
Ala
Ser
Gln
Tyr
260
Thr
Lys
Lys
Leu
Tle
340
Leu

Lys

Asn

85
Lys

Pro

Gln

Pro

Thr

165

Tyr

Pro

Leu

Ser
245
Trp
Asn
Ala
Gln
Glu
325
Thr
Gln

Ile

Gln

Gly
Asn
Arg
Leu
150
Gln
Arg
His
Leu
Ala
230
Arg
Val
Glu
Val
Glu
310
Lys
Lys
Lys

Asp

Ile
390

Ser
Thr
Asp
135
Ser
Glu
Thr
His
Ser
215
Ser
Ser
His
Asn
Cys
295
Arg
Gln
Tle
Tle
Arg

375
Asp

Tle
Gly
120
Leu
Tle
Leu
Leu
Thr
200
Lys
Ala
Thr
Asn
Lys
280
Arg
Ser
Glu
Arg
Asn
360

Pro

Thr

Gln
105
Ala

Leu
Asn
His
185
Tyr
Cys
Ile
Thr
Glu
265
Asp
Gly
Lys
Gln
Ala
345
Glu

Leu

Ile

99

90
Gln Glu

Pro Arg

Ser His

Asp Arg
155
Ser Ala

170
Pro Lys

Ser Lys

Lys Arg

Lys Leu
235

Trp Lys

250

Met Lys

Thr Thr
Lys Phe
Ile Asp
315
Thr His
330
Glu Leu
Ser Arg

Ala Arg

Lys Asn
395

Glu
Phe
Thr
140
Ser
Leu
Ser
Tle
Thr
220
Glu
Leu
Ala
Tyr
Tle
300
Thr
Ser
Lys
Ser
Leu

380
Asp

Leu
Tle
125
Leu
Thr
His
Thr
Ala
205
Glu
Leu
Asn
Glu
Gln
285
Ala
Leu
Lys
Glu
Trp
365

Ile

Lys

Thr
110
Lys

Ile

Gln
Glu
190

His

Ile

Asn
Tle
270
Asn
Leu
Thr
Ala
Tle
350
Phe

Lys

Gly

95
Ile

Gln
Met
Gln
Thr
175
Tyr
Tle
Tle
Tle
Leu
255
Lys
Leu
Asn
Ser
Ser
335
Glu
Phe

Lys

Asp

Leu
Val
Gly
Lys
160
Asp
Thr
Val
Thr
Lys
240
Leu
Met
Trp
Ala
Gln
320
Arg
Thr
Glu

Lys

Ile
400
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Thr

His

Leu

Leu

Leu

465

Tyr

Gln

Ser

Asn

Lys

545

His

Arg

Asn

Gln

Met

625

Ile

Thr

Glu

Gln

Ile

Thr
Leu
Asp
Asn
450
Pro
Gln
Ser
Ile
Phe

530
Ile

Val

Leu
690
Val

Asp
Tyr
Thr
435
Arg
Thr
Arg
Tle
Tle
515
Arg
Leu
Gln
Ser
Val
595
Pro
Leu
Leu
Gln
Leu
675

Gly

Tyr

Pro
Ala
420
Tyr
Pro
Lys
Tyr
Glu
500
Leu
Pro
Ala
Val
Tle
580
Tle
Phe
Lys
Asn
Gly
660
Ala

Lys

Leu

Thr
405
Asn
Thr
Ile
Lys
Lys
485
Lys
Ile
Ile
Asn
Gly
565
Asn
Ile
Met
Ile
Gly
645
Cys
Arg

Glu

Glu

Glu

Lys

Leu

Thr

Ser

470

Glu

Glu

Pro

Ser

Arg

550

Phe

Val

Ser

Leu

Ile

630

Gln

Pro

Ala

Glu

Asn

Ile

Leu

Pro

Gly

455

Pro

Glu

Gly

Lys

Leu

535

Ile

Ile

Ile

Ile

Lys

615

Lys

Leu

Ile

Val

695

Pro

Gln
Glu
Arg
440
Ser
Gly
Leu
Tle
Pro
520
Met
Gln
Pro
Gln
Asp
600
Thr
Ala
Leu
Ser
Arg
680

Lys

Ile

Thr
Asn
425
Leu
Glu
Pro
Val
Leu
505
Gly
Asn
Gln
Gly
His
585
Ala
Leu
Tle
Glu
Pro
665
Gln
Leu

Val

100

Thr Tle
410
Leu Glu

Asn Gln

Tle Val

Asp Gly

475
Pro Phe
490

Pro Asn

Arg Asp

Ile Asp

His Ile
555

Met Gln

570

Ile Asn

Glu Lys
Asn Lys
Tyr Asp
635
Ala Phe
650
Leu Leu
Glu Lys

Ser Leu

Ser Ala

Arg
Glu
Glu
Ala
460
Phe
Leu
Ser
Thr
Ala
540
Lys
Gly
Arg
Ala
Leu
620
Lys
Pro
Phe
Glu
Phe

700
Gln

Glu
Met
Glu
445
Tle
Thr
Leu
Phe
Thr
525
Lys
Lys
Trp
Ala
Phe
605
Gly
Pro
Leu
Asn
Tle
685

Ala

Asn

Tyr
Asp
430
Val
Ile
Ala
Lys
Tyr
510
Lys
Ile
Leu
Phe
Lys
590
Asp
Ile
Thr
Lys
Ile
670
Lys

Asp

Leu

Tyr
415
Thr
Glu
Asn
Glu
Leu
495
Glu
Lys
Leu
Ile
Asn
575
Asp
Lys
Asp
Ala
Thr
655
Val
Gly

Asp

Leu

Lys

Phe

Ser

Ser

Phe

480

Phe

Ala

Glu

Asn

His

560

Ile

Lys

Ile

Gly

Asn

640

Gly

Leu

Ile

Met

Lys
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705
Leu

Lys
Ile
Leu
Tyr
785
Asn
Ile
Pro
Trp
Asn
865
Ala
Asp
Asn
Asp
Arg
945
Ser
Leu

Asp

Asp

Ile
Ser
Met
Gly
770
Lys
Ile
Leu
Met
Asn
850
Lys
Thr
Gln
Tyr
Ser
930
Lys
Arg
Glu

Phe

Lys
1010

Ser
Gln
Gly
755
Tle
Pro
Pro
Pro
Thr
835
Gln
Ala
Val
Trp
Leu
915
Leu
Leu
Trp

Glu

Met
995

Trp Asp Leu Ile Lys

Asn
Ala
740
Glu
Gln
Leu
Cys
Lys
820
Phe
Lys
Gly
Thr
Asn
900
Ile
Leu
Lys
Ile
Asn

980

Ser

Phe
725
Phe
Leu
Leu
Leu
Ser
805
Val
Phe
Arg
Gly
Lys
885
Arg
Phe
Asn
Leu
Lys
965

Leu

Lys

710

Ser
Leu
Pro
Thr
Lys
790
Trp
Ile
Thr
Ala
Ile
870
Thr
Thr
Asp
Lys
Asp
950
Asp

Gly

Thr

Lys
Tyr
Phe
Arg
)
Glu
Val
Tyr
Glu
Arg
855
Thr
Ala
Glu
Lys
Trp
935
Pro
Leu

Ile

Pro

Val
Asn
Thr
760
Asp
Tle
Gly
Arg
Leu
840
Tle
Leu
Trp
Pro
Pro
920
Cys
Phe
Asn

Thr

Lys
1000

Leu Lys Ser Phe Cys

1015

Ser
Asn
745
Tle
Val
Lys
Arg
Phe
825
Glu
Ala
Pro
Tyr
Ser
905
Glu
Trp
Leu

Val

Ile
985

Ala Met Ala Thr Lys

101

Gly
730
Asn
Ala
Lys
Glu
Ile
810
Asn
Lys
Lys
Asp
Trp
890
Glu
Lys
Glu

Thr

Lys
970

715
Tyr

Arg
Ser
Asp
Asp
795
Asn
Ala
Thr
Ser
Phe
875
Tyr
Tle
Asn
Asn
Pro

955

Pro

Lys
Gln
Lys
Leu
780
Thr
Ile
Ile
Thr
Ile
860
Lys
Gln
Met
Lys
Trp
940

Tyr

Lys

Gln Asp Ile

Tle Asn

Thr Glu
750

Arg Tle

765

Phe Lys

Asn Lys
Val Lys
Pro Ile
830
Leu Lys
845
Leu Ser
Leu Tyr
Asn Arg
Pro His
910
Gln Trp
925
Leu Ala
Thr Lys

Thr Tle

Gly Val
990

1005

1020

Val
735
Ser
Lys
Glu
Trp
Met
815
Lys
Phe
Gln
Tyr
Asp
895
Ile
Gly
Ile
Ile
Lys

975
Gly

720
Gln

Gln
Tyr
Asn
Lys
800
Ala
Leu
Ile
Lys
Lys
880
Ile
Tyr
Lys
Cys
Asn
960

Thr

Lys

Asp Lys Ile

Thr Ala Lys
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Glu Thr Thr Ile Arg Val Asn Arg Gln Pro Thr Thr Trp Glu Lys
1025 1030 1035

Ile Phe Ala Thr Tyr Ser Ser Asp Lys Gly Leu Ile Ser Arg Ile
1040 1045 1050

Tyr Asn Glu Leu Lys Gln Ile Tyr Lys Lys Lys Thr Asn Asn Pro
1055 1060 1065

Ile Lys Lys Trp Ala Lys Asp Met Asn Arg His Phe Ser Lys Glu
1070 1075 1080

Asp Ile Tyr Ala Ala Lys Lys His Met Lys Lys Cys Ser Ser Ser
1085 1090 1095

Leu Ala Ile Arg Glu Met GIn Ile Lys Thr Thr Met Arg Tyr His
1100 1105 1110

Leu Thr Pro Val Arg Met Ala Ile Ile Lys Lys Ser Gly Asn Asn
1115 1120 1125

Arg Cys Trp Arg Gly Cys Gly Glu Ile Gly Thr Leu Val His Cys
1130 1135 1140

Trp Trp Asp Cys Lys Leu Val Gln Pro Leu Trp Lys Ser Val Trp
1145 1150 1155

Arg Phe Leu Arg Asp Leu Glu Leu Glu Ile Pro Phe Asp Pro Ala
1160 1165 1170

Ile Pro Leu Leu Gly Ile Tyr Pro Lys Asp Tyr Lys Ser Cys Cys
1175 1180 1185

Tyr Lys Asp Thr Cys Thr Arg Met Phe Ile Ala Ala Leu Phe Thr
1190 1195 1200

Ile Ala Lys Thr Trp Asn Gln Pro Asn Cys Pro Thr Met Ile Asp
1205 1210 1215

Trp Ile Lys Lys Met Trp His Ile Tyr Thr Met Glu Tyr Tyr Ala
1220 1225 1230

Ala Ile Lys Asn Asp Glu Phe Ile Ser Phe Val Gly Thr Trp Met
1235 1240 1245

Lys Leu Glu Thr Ile Ile Leu Ser Lys Leu Ser Gln Glu Gln Lys
1250 1255 1260

Thr Lys His Arg Ile Phe Ser Leu Ile Gly Gly Asn
1265 1270 1275

<210> 11

<211> 1281

<212> PRT

213> /MR (Mus

<400> 11

sp.)

102
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Met
1
Leu
Arg
Gln
Gly
65
Val
Lys
Gln
Ala
Pro
145
Asp
Glu
Pro
Ser
Lys
225
Arg
Trp
Ile

Thr

Lys

Pro
Ile
Leu
Glu
50

Trp
Ala
Lys
Glu
Thr
130
His
Arg
Val
Lys
Lys
210
Asn
Leu
Lys
Lys
Thr

290
Leu

Thr
Ser
Thr
35

Thr
Lys
Tle
Asp
Glu
115
Phe
Thr
Ser
Met
Thr
195
Tle
Tle
Tle
Leu
Lys
275

Tyr

Ile

Leu
Leu
20

Asp
His
Thr
Leu
Lys
100
Leu
Ile
Ile
Trp
Lys
180
Lys
Asp
Glu
Phe
Asn
260
Glu

Pro

Ala

Thr

Asn

Trp

Leu

Ile

Ile

85

Glu

Ser

Arg

Ile

Lys

165

Gln

Gly

His

Ile

Asn

245

Asn

Ile

Asn

Leu

Thr

Ile

Leu

Arg

Phe

70

Leu

Gly

Ile

Asp

Val

150

Gln

Met

Tyr

Ile

Val

230

Asn

Thr

Lys

Leu

Ser

Lys
Asn
His
Glu
55

Gln
Asp
His
Leu
Thr
135
Gly
Lys
Asp
Thr
Ile
215
Pro
Asn
Leu
Asp
Trp

295
Ala

Ile
Gly
Lys
40

Lys
Ala
Lys
Phe
Asn
120
Leu
Asp
Leu
Leu
Phe
200
Gly
Cys
Ile
Leu
Phe
280

Asp

Ser

Lys Gly Ser

Leu
25

Gln
Asp
Asn
Tle
Tle
105
Tle
Val
Phe
Asn
Thr
185
Phe
His
Tle
Asn
Asn
265
Leu
Thr

Lys

103

10

Asn
Asp
Arg
Gly
Asp
90

Leu
Tyr
Lys
Asn
Arg
170
Asp
Ser
Lys
Leu
Asn
250
Asp
Glu

Met

Lys

Ser
Pro
His
Leu
75

Phe
Tle
Ala
Leu
Thr
155
Asp
Tle
Ala
Thr
Ser
235
Gly
Thr
Phe

Lys

Lys

Asn
Pro
Thr
Tyr
60

Lys
Gln
Lys
Pro
Lys
140
Pro
Thr
Tyr
Pro
Gly
220
Asp
Lys
Leu
Asn
Ala

300
Arg

Asn
Tle
Phe
45

Leu
Lys
Pro
Gly
Asn
125
Ala
Leu
Val
Arg
His
205
Leu
His
Pro
Val
Glu
285

Phe

Glu

Tyr
Lys
30

Cys
Arg
Gln
Lys
Lys
110
Ala
Tyr
Ser
Lys
Thr
190
Gly
Asn
His
Thr
Lys
270
Asn

Leu

Thr

Phe
15

Arg
Cys
Val
Ala
Val
95

Tle
Arg
Tle
Ser
Leu
175
Phe
Thr
Arg
Gly
Phe
255
Glu
Glu

Arg

Ala

Ser

His

Leu

Lys

Gly

80

Ile

Leu

Ala

Ala

Lys

160

Thr

Tyr

Phe

Tyr

Leu

240

Thr

Gly

Ala

Gly

His
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305
Thr

Asn
Glu
Thr
Ala
385
Arg
Thr
Leu
Asn
Tle
465
Asp
Pro
Pro
Lys
Tle
545
His
Met

Ile

Glu

Ser
Ser
Ile
Arg
370
Arg
Asn
Ile
Asp
Gln
450
Glu
Gly
Ile
Asn
Asp
530
Asp
Ile
Gln

Asn

Lys
610

Ser
Pro
Asn
355
Ser
Leu
Glu
Arg
Glu
435
Asp
Ala
Phe
Leu
Ser
515
Pro
Ala
Lys
Gly
Lys

595
Ala

Leu
Lys
340
Gln
Trp
Thr
Lys
Ser
420
Met
Gln
Val
Ser
His
500
Phe
Thr
Lys
Ala
Trp
580

Leu

Phe

Thr
325
Arg
Val
Phe
Lys
Gly
405
Phe
Asp
Val
Ile
Ala
485
Lys
Tyr
Lys
Ile
Ile
565
Phe

Lys

Asp

310
Thr

Ser
Glu
Phe
Gly
390
Asp
Tyr
Lys
Asp
Asn
470
Glu
Leu
Glu
Ile
Leu
550
Ile
Asn

Asp

Lys

His
Arg
Lys
Glu
375
His
Tle
Lys
Phe
His
455
Ser
Phe
Phe
Ala
Glu
535
Asn
His
Tle

Lys

Ile
615

Leu
Arg
Arg
360
Lys
Arg
Thr
Arg
Leu
440
Leu
Leu
Tyr
His
Thr
520
Asn
Lys
Pro
Arg
Asn

600
Gln

Lys
Gln
345
Arg
Ile
Asp
Thr
Leu
425
Asp
Asn
Pro
Gln
Lys
505
Ile
Phe
Ile
Asp
Lys
585
His

His

104

Ala
330
Glu
Thr
Asn
Lys
Asp
410
Tyr
Arg
Ser
Thr
Thr
490
Tle
Thr
Arg
Leu
Gln
570
Ser

Met

Pro

315
Leu

Ile

Ile

Lys

Ile

395

Pro

Ser

Tyr

Pro

Lys

475

Phe

Glu

Leu

Pro

Ala

955

Val

Ile

Ile

Phe

Glu
Tle
Gln
Tle
380
Leu
Glu
Thr
Gln
Tle
460
Lys
Lys
Val
Tle
Tle
540
Asn
Gly
Asn

Ile

Met
620

Lys
Lys
Arg
365
Asp
Ile
Glu
Lys
Val
445
Ser
Ser
Glu
Glu
Pro
525
Ser
Arg
Phe
Val
Ser

605
Ile

Lys
Leu
350
Ile
Lys
Asn
Ile
Leu
430
Pro
Pro
Pro
Asp
Gly
510
Lys
Leu
Ile
Ile
Ile
590

Leu

Lys

Glu
335
Arg
Asn
Pro
Lys
Gln
415
Glu
Lys
Lys
Gly
Leu
495
Thr
Pro
Met
Gln
Pro
57h
His
Asp

Val

320
Ala

Gly
Gln
Leu
Tle
400
Asn
Asn
Leu
Glu
Pro
480
Tle
Leu
Gln
Asn
Glu
560
Gly
Tyr

Ala

Leu
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Glu
625
Tyr
Ala
Tyr
Gln
Ser
705
Ser
Gly
Asn
Val
Lys
785
Glu
Tle
Asn
Gly
Lys
865
Asp
Trp

Glu

Lys

Arg

Ser

Ile

Leu

Lys

690

Leu

Thr

Tyr

Lys

Thr

770

Asp

Asp

Asn

Ala

Ala

850

Ser

Leu

Tyr

Met

Thr

Ser
Lys
Pro
Phe
675
Glu
Phe
Arg
Lys
Gln
755
Asn
Leu
Leu
Tle
Tle
835
Tle
Leu
Lys
Arg
Asn

915
Ile

Gly
Pro
Leu
660
Asn
Tle
Ala
Glu
Tle
740
Ala

Asn

Tyr

Val
820
Pro
Cys
Leu
Leu
Asp
900

Pro

Gln

Tle
Val
645
Lys
Tle
Lys
Asp
Leu
725
Asn
Glu
Tle
Asp
Arg
805
Lys
Tle
Lys
Lys
Tyr
885
Arg
His

Trp

Gln
630
Ala
Ser
Val
Gly
Asp
710
Leu
Ser
Lys
Lys
Lys
790
Trp
Met
Lys
Phe
Asp
870
Tyr
Gln

Thr

Lys

Gly

Asn

Gly

Leu

Ile

695

Met

Asn

Asn

Glu

Tyr

775

Asn

Lys

Ala

Ile

Val

855

Lys

Arg

Val

Tyr

Lys

Pro
Tle
Thr
Glu
680
Gln
Tle
Leu
Lys
Tle
760
Leu
Phe
Asp
Tle
Pro
840
Trp
Arg
Ala
Asp
Gly

920
Asp

Tyr Leu Asn

Lys
Arg
665
Val
Tle
Val
Tle
Ser
745
Trp
Gly
Lys
Leu
Leu
825
Thr
Asn
Thr
Tle
Gln
905
His
Ser

105

Val
650
Gln
Leu
Gly
Tyr
Asn
730
Met
Glu
Val
Ser
Pro
810
Pro
Gln
Asn
Ser
Val
890
Trp

Leu

Ile

635

Asn
Gly
Ala
Lys
Tle
715
Ser
Ala
Thr
Thr
Leu
795
Cys
Lys
Phe
Lys
Gly
875
Tle
Asn

Ile

Phe

Met
Gly
Cys
Arg
Glu
700
Ser
Phe
Phe
Thr
Leu
780
Lys
Ser
Ala
Phe
Lys
860

Gly

Lys

Phe

Asn

Tle
Glu
Pro
Ala
685
Glu
Asp
Gly
Leu
Pro
765
Thr
Lys
Trp
Tle
Asn
845
Pro
Tle
Thr
Tle
Asp

925

Asn

Lys
Lys
Leu
670
Tle
Val
Pro
Glu
Tyr
750
Phe
Lys
Glu
Tle
Tyr
830
Glu
Arg
Thr
Ala
Glu
910

Lys

Trp

Ala
Leu
655
Ser
Arg
Lys
Lys
Val
735
Thr
Ser
Glu
Tle
Gly
815
Arg
Leu
Tle
Met
Trp
895
Asp

Gly

Cys

Tle
640
Glu
Pro
Gln
Tle
Asn
720
Ala
Lys
Tle
Val
Lys
800
Arg
Phe
Glu
Ala
Pro
880
Tyr
Pro

Asp

Trp
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His

945

Ser

Lys

Glu

Cys

Gln

Pro

Arg

Phe

Asn

Leu

Lys

Ile

Arg

Pro

Val

Glu

Ile

Cys

930
Asn Trp Leu Leu

Pro Cys Thr Lys
965
Pro Glu Thr Leu
980
Asp Met Gly Thr
995

950

935

9

Gly Glu Lys
1000

Ala Val Arg Ser Arg Ile

1010
Ser Phe Cys Lys
1025
Pro Thr Asp Trp
1040
Gly Leu Ile Ser
1055
Arg Lys Ser Asn
1070
Lys Glu Phe Ser
1085
Lys Lys Cys Ser
1100
Thr Thr Leu Arg
1115
Lys Asn Ser Gly
1130
Gly Thr Leu Leu
1145
Leu Trp Lys Ser
1160
Leu Pro Glu Asp
1175
Asp Ala Pro Thr
1190
Ala Ala Leu Phe
1205
Pro Ser Thr Glu
1220

Ala

Glu

Asn

Asn

Pro

Thr

Phe

Asp

His

Val

Pro

Gly

Ile

Glu

1015
Lys
1030
Arg
1045
Ile
1060
Pro
1075
Glu
1090
Ser
1105
His
1120
Ser
1135
Cys
1150
Trp
1165
Ala
1180
Lys
1195
Ile
1210
Trp
1225

Asp

Ile

Tyr

Ile

Glu

Leu

Leu

Arg

Trp

Arg

Ile

Lys

Ala

Ile

85

Phe Leu Asn Arg Thr Ala Met Ala

Thr

Phe

Lys

Lys

Tyr

Ile

Thr

Cys

Trp

Phe

Pro

Asp

Arg

Gln

106

Val

Thr

Glu

Lys

Arg

Ile

Pro

Trp

Glu

Leu

Leu

Thr

Ser

Lys

940
Ser Cys Arg Arg Met Arg Ile Asp Pro Tyr Leu
955
Val Lys Ser Lys Trp Ile Lys Glu Leu His Ile
970
Lys Leu Ile Glu Glu Lys Val Gly Lys Ser Leu

Asn

Tyr

Leu

Trp

Met

Arg

Val

Arg

Cys

Arg

Leu

Cys

Trp

Met

990

1005
Asp Lys Trp Asp Leu Met Lys Leu

1020
Lys
1035
Pro
1050
Lys
1065
Gly
1080
Ala
1095
Glu
1110
Arg
1125
Gly
1140
Arg
1155
Lys
1170
Gly
1185
Ser
1200
Lys
1215
Trp
1230

Thr

Lys

Lys

Ser

Glu

Met

Met

Cys

Leu

Leu

Ile

Thr

Glu

Tyr

975

Lys

Ser

Val

Glu

Lys

Gln

Ala

Gly

Val

Met

Pro

Ile

960

Arg

Asp

Asp

Leu

His

Ile

Lys

Glu

Gln

Ile

Pro

Phe

Arg

Tyr
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Thr Met Glu Tyr Tyr Ser Ala 1Ile Lys Lys Asn Glu Phe Met Lys
1235 1240 1245
Phe Leu Ala Lys Trp Met Asp Leu Glu Gly Ile Ile Leu Ser Glu
1250 1255 1260
Val Thr His Ser Gln Arg Asn Ser His Asn Met Tyr Ser Leu Ile
1265 1270 1275
Ser Gly Tyr
1280
<210> 12
<211> 599
<212> PRT
<213> K% (Unknown)
220>
223> RAPIVLEA : 1trAF 51
<400> 12
Met Lys Pro Thr Met Ala Ile Leu Glu Arg Ile Ser Lys Asn Ser Gln
1 5 10 15
Glu Asn Ile Asp Glu Val Phe Thr Arg Leu Tyr Arg Tyr Leu Leu Arg
20 25 30
Pro Asp Ile Tyr Tyr Val Ala Tyr Gln Asn Leu Tyr Ser Asn Lys Gly
35 40 45
Ala Ser Thr Lys Gly Ile Leu Asp Asp Thr Ala Asp Gly Phe Ser Glu
50 55 60
Glu Lys Ile Lys Lys Ile Ile Gln Ser Leu Lys Asp Gly Thr Tyr Tyr
65 70 75 80
Pro Gln Pro Val Arg Arg Met Tyr Ile Ala Lys Lys Asn Ser Lys Lys
85 90 95
Met Arg Pro Leu Gly Ile Pro Thr Phe Thr Asp Lys Leu Ile Gln Glu
100 105 110
Ala Val Arg Ile Ile Leu Glu Ser Ile Tyr Glu Pro Val Phe Glu Asp
115 120 125
Val Ser His Gly Phe Arg Pro Gln Arg Ser Cys His Thr Ala Leu Lys
130 135 140
Thr Ile Lys Arg Glu Phe Gly Gly Ala Arg Trp Phe Val Glu Gly Asp
145 150 155 160
Ile Lys Gly Cys Phe Asp Asn Ile Asp His Val Thr Leu Ile Gly Leu
165 170 175
Ile Asn Leu Lys Ile Lys Asp Met Lys Met Ser Gln Leu Ile Tyr Lys
180 185 190

107
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Phe Leu Lys

Ser
Tyr
225
Asp
Asn
Glu
Pro
Arg
305
Cys
Lys
Pro
Ile
Glu
385
Lys
Arg
Asn
Phe
Lys
465

Met

Gln

Gly
210
Leu
Arg
Glu
Lys
Thr
290
Tyr
Gln
Met
Ala
Lys
370
Leu
Lys
Lys
Ser
Asn
450
Thr

Phe

Gly

195
Thr

His
Glu
Tle
Ala
275
Leu
Ala
Trp
Glu
Arg
355
Arg
Leu
Tle
Tyr
Glu
435
Gln
Tle

Lys

Lys

Ala

Pro

Glu

Ser

Lys

260

Lys

Pro

Asp

Ile

Leu

340

Phe

Ser

Ile

Ala

Leu

420

Leu

Leu

Ala

Asp

Gln

Gly
Gln
Leu
Pro
245
Arg
Val
Cys
Asp
Lys
325
Ser
Leu
Gly
Pro
Ile
405
Ile
Arg
Asn
Ser
Gly

485
Arg

Tyr
Gly
Asp
230
Glu
Ile
Leu
Thr
Phe
310
Glu
Glu
Gly
Lys
Leu
390
Gln
Arg
Gly
Tyr
Lys
470

Ser

Arg

Leu
Gly
215
Lys
Arg
Ser
Leu
Ser
295
Tle
Gln
Glu
Tyr
Val
375
Gln
Lys
Ser
Tle
Phe
455
His
Gly

Tyr

Glu
200
Ile
Phe
Ile
His
Glu
280
Gln
Ile
Leu
Lys
Asp
360
Lys
Asp
Lys
Thr
Cys
440
Ala
Lys

Ser

Phe

Asn Trp Gln

Leu

Val

Thr

Arg

265

Tyr

Thr

Ser

Lys

Thr

345

Ile

Lys

Lys

Asp

Asp

425

Asn

Tyr

Gly

Trp

Ala

108

Ser
Leu
Pro
250
Leu
Gln
Asn
Val
Leu
330
Leu
Arg
Arg
Tle
Ser
410
Leu
Tyr
Leu
Thr
Gly

490

Asn

Pro
Gln
235
Glu
Lys
Glu
Lys
Lys
315
Phe
Ile
Val
Thr
Arg
395
Ser
Glu
Tyr
Met
Leu
475

Ile

Phe

Tyr
Leu
220
Leu
Tyr
Lys
Lys
Val
300
Gly
Ile
Thr
Arg
Leu
380
Gln
Trp
Ile
Gly
Glu
460
Ser

Pro

Ser

His
205
Leu
Lys
Arg
Leu
Arg
285
Leu
Ser
His
His
Arg
365
Asn
Phe
Phe
Ile
Leu
445
Tyr
Lys

Tyr

Glu

Lys

Ala

Met

Glu

Glu

270

Lys

Lys

Lys

Asn

Ser

350

Ser

Gly

Ile

Pro

Thr

430

Ala

Ser

Thr

Glu

Cys

Thr
Asn
Lys
Leu
255
Gly
Arg
Tyr
Glu
Lys
335
Ser
Gly
Ser
Phe
Val
415
Ile
Ser
Cys
Ile
Ile

495
Lys

Tyr
Tle
Phe
240
His
Glu
Leu
Val
Asp
320
Leu
Gln
Thr
Val
Asp
400
His
Tyr
Asn
Leu
Ser
480

Lys

Ser
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500

Pro Tyr Gln Phe Thr Asp

Tyr Ala
530

Leu Cys

545

Asn Lys

Ile Ala

His Val

<210> 13

515

Glu

Ile
520

Arg Asn Thr Leu Glu Asn

Gly Thr Ser Asp

Val

Lys

Ile
595

211> 677
<212> PRT
213> NT.HF%)(Artificial Sequence)

<220>

550

535
Glu

Asn

Lys Asn Leu Lys Gly

565

Gln Arg Lys

580
His

Lys

His

Thr

Lys

Leu

223> NTFHIIBEH : & 2 ik

<400> 13

Thr Leu Asn Ile Glu Asp Glu Tyr

1
Pro Asp

Trp Ala

Ile Ile
50

Pro Met

65

Leu Leu

Pro Leu

Gln Asp

Val Pro

130
Trp Tyr

Val
Glu
35

Pro
Ser
Asp
Leu
Leu
115

Asn

Thr

Ser

20

Thr

Leu

Gln

Gln

Pro

100

Pro

Val

5
Leu

Gly

Lys

Glu

Gly

85

Val

Glu

Tyr

Leu

Gly

Gly

Ala

Ala

70

Ile

Lys

Val

Asn

Asp

Ser
Met
Thr
55

Arg
Leu
Lys
Asn
Leu

135
Leu

Thr
Gly
40

Ser
Leu
Val
Pro
Lys
120

Leu

Lys

505

Ser

Arg

Thr

Lys

Val
585

Arg
Trp
25

Leu
Thr
Gly
Pro
Gly
105
Arg
Ser

Asp

109

Gln

Leu

Ser

Glu

570
Val

Leu
10

Leu
Ala
Pro
Tle
Cys
90

Thr
Val

Gly

Ala

Ala
Lys
Tyr
555

Lys

Cys

His

Ser

Val

Val

Lys

75

Gln

Asn

Glu

Leu

Phe

Pro
Ala
540
Glu

Trp

Phe

Glu
Asp
Arg
Ser
60

Pro
Ser
Asp
Asp
Pro

140
Phe

Val
525
Lys
Ile

Glu

His

Thr
Phe
Gln
45

Tle
His
Pro
Tyr
Tle
125

Pro

Cys

510
Leu

Cys

His

Met

Cys
590

Ser
Pro
30

Ala
Lys
Tle
Trp
Arg
110
His
Ser

Leu

Tyr

Cys

His

Ala

575
His

Lys
15

Gln
Pro
Gln
Gln
Asn
95

Pro
Pro
His

Arg

Gly
Glu
Val
560

Met

Arg

Glu

Ala

Leu

Tyr

Arg

80

Thr

Val

Thr

Gln

Leu
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145

His Pro Thr

Met
Lys
Asp
Asp
225
Arg
Lys
Leu
Met
Gly
305
Ala
Gly
Thr
Phe
Leu
385
Pro
Ala

Val

Asp

Gly
Asn
Phe
210
Leu
Ala
Lys
Lys
Gly
290
Lys
Ala
Pro
Ala
Val
370
Gly
Val
Val

Ile

Arg
450

Tle
Ser
195
Arg
Leu
Leu
Ala
Glu
275
Gln
Ala
Pro
Asp
Pro
355
Asp
Pro
Ala
Leu
Leu

435
Trp

Ser
Ser
180
Pro
Tle
Leu
Leu
Gln
260
Gly
Pro
Gly
Leu
Gln
340
Ala
Glu
Trp
Ala
Thr
420

Ala

Leu

Gln
165
Gly
Thr
Gln
Ala
Gln
245
Ile
Gln
Thr
Phe
Tyr
325
Gln
Leu
Lys
Arg
Gly
405
Lys

Pro

Ser

150

Pro
Gln
Leu
His
Ala
230
Thr
Cys
Arg
Pro
Cys
310
Pro
Lys
Gly
Gln
Arg
390
Trp
Asp
His

Asn

Leu
Leu
Phe
Pro
215
Thr
Leu
Gln
Trp
Lys
295
Arg
Leu
Ala
Leu
Gly
375
Pro
Pro
Ala

Ala

Ala
455

Phe
Thr
Asn
200
Asp
Ser
Gly
Lys
Leu
280
Thr
Leu
Thr
Tyr
Pro
360
Tyr
Val
Pro
Gly
Val

440
Arg

Ala
Trp
185
Glu
Leu
Glu
Asn
Gln
265
Thr
Pro
Phe
Lys
Gln
345
Asp
Ala
Ala
Cys
Lys
425

Glu

Met

110

155
Phe Glu
170
Thr Arg

Ala Leu

Ile Leu

Leu Asp
235

Leu Gly

250

Val Lys

Glu Ala
Arg Gln
Ile Pro
315
Pro Gly
330
Glu Ile
Leu Thr
Lys Gly
Tyr Leu
395
Leu Arg
410
Leu Thr

Ala Leu

Thr His

Trp
Leu
His
Leu
220
Cys
Tyr
Tyr
Arg
Leu
300
Gly
Thr
Lys
Lys
Val
380
Ser
Met
Met

Val

Tyr
460

Arg
Pro
Arg
205
Gln
Gln
Arg
Leu
Lys
285
Arg
Phe
Leu
Gln
Pro
365
Leu
Lys
Val
Gly
Lys

445
Gln

Asp
Gln
190
Asp
Tyr
Gln
Ala
Gly
270
Glu
Glu
Ala
Phe
Ala
350
Phe
Thr
Lys
Ala
Gln
430

Gln

Ala

Pro
175
Gly
Leu
Val
Gly
Ser
255
Tyr
Thr
Phe
Glu
Asn
335
Leu
Glu
Gln
Leu
Ala
415
Pro

Pro

Leu

160
Glu

Phe
Ala
Asp
Thr
240
Ala
Leu
Val
Leu
Met
320
Trp
Leu
Leu
Lys
Asp
400
Tle
Leu

Pro

Leu
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Leu
465
Ala
Asp
Pro
Leu
Glu
545
Ala
Lys
Ile
Lys
Phe
625
Gly

Arg

Glu

<210> 14

Asp

Thr

Ile

Leu

Gln

530

Val

Glu

Leu

His

Glu

610

Leu

His

Lys

Asn

Thr

Leu

Leu

Pro

515

Glu

Ile

Leu

Asn

Gly

595

Ile

Pro

Ser

Ala

Ser
675

211> 677
<212> PRT
213> RMHAIMFEFREE Murine leukemia virus)

<400> 14

Asp
Leu
Ala
500
Asp
Gly
Trp
Ile
Val
580
Glu
Lys
Lys
Ala
Ala

660

Ser

Arg
Pro
485
Glu
Ala
Gln
Ala
Ala
565
Tyr
Tle
Asn
Arg
Glu
645

Ile

Pro

Val
470
Leu
Ala
Asp
Arg
Lys
550
Leu
Thr
Tyr
Lys
Leu
630

Ala

Thr

Gln
Pro
His
His
Lys
535
Ala
Thr
Asp
Arg
Asp
615
Ser

Arg

Glu

Phe
Glu
Gly
Thr
520
Ala
Leu
Gln
Ser
Arg
600
Glu
Tle

Gly

Thr

Gly
Glu
Thr
505
Trp
Gly
Pro
Ala
Arg
585
Arg
Tle
Tle

Asn

Pro
665

Pro

Gly
490
Arg
Tyr
Ala

Ala

Leu
570
Tyr

Gly

Leu

His

Arg

650
Asp

Val
475
Leu
Pro
Thr
Ala
Gly
555
Lys
Ala
Trp
Ala
Cys
635

Met

Thr

Val
Gln
Asp
Asp
Val
540
Thr
Met
Phe
Leu
Leu
620
Pro

Ala

Ser

Thr Leu Asn Ile Glu Asp Glu His Arg Leu His Glu

1

5

10

Pro Asp Val Ser Leu Gly Ser Thr Trp Leu Ser Asp

20

25

Trp Ala Glu Thr Gly Gly Met Gly Leu Ala Val Arg

35

40

111

Ala
His
Leu
Gly
525
Thr
Ser
Ala
Ala
Thr
605
Leu
Gly

Asp

Thr

Thr

Phe

Gln
45

Leu

Asn

Thr

510

Ser

Thr

Ala

Glu

Thr

590

Ser

Lys

His

Gln

Leu
670

Ser

Pro
30
Ala

Asn
Cys
495
Asp
Ser
Glu
Gln
Gly
575
Ala
Glu
Ala
Gln
Ala

655
Leu

Lys
15
Gln

Pro

Pro
480
Leu
Gln
Leu
Thr
Arg
560
Lys
His
Gly
Leu
Lys
640

Ala

Ile

Glu

Ala

Leu
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Ile
Pro
65

Leu
Pro
Gln
Val
Trp
145
His
Met
Lys
Asp
Asp
225
Arg
Lys
Leu
Met
Gly
305
Ala

Gly

Thr

Ile
50

Met
Leu
Leu
Asp
Pro
130
Tyr
Pro
Gly
Asn
Phe
210
Leu
Ala
Lys
Lys
Gly
290
Thr
Ala

Pro

Ala

Pro

Ser

Asp

Leu

Leu

115

Asn

Thr

Thr

Ile

Ser

195

Arg

Leu

Leu

Ala

Glu

275

Gln

Ala

Pro

Asp

Pro

Leu

Gln

Gln

Pro

100

Pro

Val

Ser

Ser

180

Pro

Ile

Leu

Leu

Gln

260

Gly

Pro

Gly

Leu

Gln

340
Ala

Lys
Glu
Gly
85

Val
Glu
Tyr
Leu
Gln
165
Gly
Thr
Gln
Ala
Gln
245
Ile
Gln
Thr
Phe
Tyr
325

Gln

Leu

Ala
Ala
70

Tle
Lys
Val
Asn
Asp
150
Pro
Gln
Leu
His
Ala
230
Thr
Cys
Arg
Pro
Cys
310
Pro

Lys

Gly

Thr

95

Leu

Lys

Asn

Leu

135

Leu

Leu

Leu

Phe

Pro

215

Thr

Leu

Gln

Trp

Lys

295

Arg

Leu

Ala

Leu

Ser

Leu

Val

Pro

Lys

120

Leu

Lys

Phe

Thr

Asp

200

Ser

Gly

Lys

Leu

280

Thr

Leu

Thr

Tyr

Pro

Thr Pro Val

Gly
Pro
Gly
105
Arg
Ser
Asp
Ala
Trp
185
Glu
Leu
Glu
Asn
Gln
265
Thr
Pro
Trp
Lys
Gln
345

Asp

112

Tle
Cys
90

Thr
Val
Gly
Ala
Phe
170
Thr
Ala
Tle
Leu
Leu
250
Val
Glu
Arg
Tle
Thr
330

Glu

Leu

Lys
75

Gln
Asn
Glu
Leu
Phe
155
Glu
Arg
Leu
Leu
Asp
235
Gly
Lys
Ala
Gln
Pro
315
Gly

Ile

Thr

Ser
60

Pro
Ser
Asp
Asp
Pro
140
Phe
Trp
Leu
His
Leu
220
Cys
Tyr
Tyr
Arg
Leu
300
Gly
Thr

Lys

Lys

Ile

His

Pro

Tyr

Ile

125

Pro

Cys

Arg

Pro

Arg

205

Gln

Gln

Arg

Leu

Lys

285

Arg

Phe

Leu

Gln

Pro

Lys
Ile
Trp
Arg
110
His
Ser
Leu
Asp
Gln
190
Asp
Tyr
Gln
Ala
Gly
270
Glu
Glu
Ala
Phe
Ala

350
Phe

Gln
Gln
Asn
95

Pro
Pro
His
Arg
Pro
175
Gly
Leu
Val
Gly
Ser
255
Tyr
Thr
Phe
Glu
Asn
335

Leu

Glu

Tyr

Arg

80

Thr

Val

Thr

Gln

Leu

160

Glu

Phe

Ala

Asp

Thr

240

Ala

Leu

Val

Leu

Met

320

Leu

Leu



CN 115667505 A

.1l

%=

43/249 T

Phe
Leu
385
Pro
Ala
Val
Asp
Leu
465
Ala
Asp
Pro
Leu
Glu
545
Ala
Lys
Tle
Lys
Phe
625

Gly

Arg

Val
370
Gly
Val
Val
Tle
Arg
450
Asp
Thr
Tle
Leu
Gln
530
Val
Glu
Leu
His
Glu
610
Leu
His

Lys

355
Asp

Pro
Ala
Leu
Leu
435
Trp
Thr
Leu
Leu
Pro
515
Glu
Tle
Leu
Asn
Gly
595
Tle
Pro

Ser

Ala

Glu
Trp
Ala
Thr
420
Ala
Leu
Asp
Leu
Ala
500
Asp
Gly
Trp
Tle
Val
580
Glu
Lys
Lys

Ala

Ala
660

Lys
Arg
Gly
405
Lys
Pro
Ser
Arg
Pro
485
Glu
Ala
Gln
Ala
Ala
565
Tyr
Ile
Asn
Arg
Glu

645
Ile

Gln
Arg
390
Trp
Asp
His
Asn
Val
470
Leu
Ala
Asp
Arg
Lys
550
Leu
Thr
Tyr
Lys
Leu
630

Ala

Thr

Gly
375
Pro
Pro
Ala
Ala
Ala
455
Gln
Pro
His
His
Lys
535
Ala
Thr
Asp
Arg
Asp
615
Ser

Arg

Glu

360
Tyr

Val
Pro
Gly
Val
440
Arg
Phe
Glu
Gly
Thr
520
Ala
Leu
Gln
Ser
Arg
600
Glu
Tle

Gly

Thr

Ala Lys Gly

Ala
Cys
Lys
425
Glu
Met
Gly
Glu
Thr
505
Trp
Gly
Pro
Ala
Arg
585
Arg
Ile
Ile

Asn

Pro
665

113

Tyr
Leu
410
Leu
Ala
Thr
Pro
Gly
490
Arg
Tyr
Ala
Ala
Leu
570
Tyr
Gly
Leu
His
Arg

650
Asp

Leu
395
Arg
Thr
Leu
His
Val
475
Leu
Pro
Thr
Ala
Gly
55h
Lys
Ala
Leu
Ala
Cys
635

Met

Thr

Val
380
Ser
Met
Met
Val
Tyr
460
Val
Gln
Asp
Asp
Val
540
Thr
Met
Phe
Leu
Leu
620
Pro

Ala

Ser

365
Leu

Lys
Val
Gly
Lys
445
Gln
Ala
His
Leu
Gly
525
Thr
Ser
Ala
Ala
Thr
605
Leu
Gly

Asp

Thr

Thr

Lys

Ala

Gln

430

Gln

Ala

Leu

Asn

Thr

510

Ser

Thr

Ala

Glu

Thr

590

Ser

Lys

His

Gln

Leu
670

Gln
Leu
Ala
415
Pro
Pro
Leu
Asn
Cys
495
Asp
Ser
Glu
Gln
Gly
575
Ala
Glu
Ala
Gln
Ala

655
Leu

Lys
Asp
400
Tle
Leu
Pro
Leu
Pro
480
Leu
Gln
Leu
Thr
Arg
560
Lys
His
Gly
Leu
Lys
640

Ala

Ile
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Glu Asn Ser Ser Pro

<210> 15

675

<211> 677
<212> PRT
<213> %0 (Unknown)
<220>

<223> ARFNAT VL : XMRV3VP35RT 4]
400> 15

Thr Leu Asn Ile Glu Asn Lys Tyr

1

Pro

Trp

Ile

Pro

65

Leu

Pro

Gln

Val

Trp

145

His

Met

Lys

Asp

Asp
225

Asp
Ala
Tle
50

Met
Leu
Leu
Asp
Pro
130
Tyr
Pro
Gly
Asn
Phe

210
Leu

Val
Glu
35

Pro
Ser
Asp
Leu
Leu
115
Asn
Thr
Thr
Tle
Ser
195

Arg

Leu

Pro
20

Thr
Leu
Gln
Gln
Pro
100
Arg
Pro
Val
Ser
Ser
180
Pro

Ile

Leu

5
Leu

Gly

Lys

Glu

Gly

85

Val

Glu

Tyr

Leu

Gln

165

Gly

Thr

Gln

Ala

Gly

Gly

Ala

Ala

70

Ile

Lys

Val

Asn

Asp

150

Pro

Gln

Leu

His

Ala
230

Ser
Met
Thr
55

Arg
Leu
Lys
Asn
Leu
135
Leu
Leu
Leu
Phe
Pro

215
Thr

Thr
Gly
40

Ser
Leu
Val
Pro
Lys
120
Leu
Lys
Phe
Thr
Asp
200

Asp

Ser

Arg
Trp
25

Leu
Thr
Gly
Pro
Gly
105
Arg
Ser
Asp
Ala
Trp
185
Glu

Leu

Glu

114

Leu
10

Leu
Ala
Pro
Tle
Cys
90

Thr
Val
Gly
Ala
Phe
170
Thr
Ala

Ile

Gln

His

Ser

Val

Val

Lys

75

Gln

Asn

Glu

Leu

Phe

155
Glu

Leu

Leu

Asp
235

Glu
Asp
Arg
Ser
60

Pro

Ser

Asp

Pro
140
Phe

Leu
His
Leu

220
Cys

Thr
Phe
Gln
45

Tle
His
Pro
Tyr
Tle
125
Pro
Cys
Arg
Pro
Arg
205

Gln

Gln

Ser
Pro
30

Ala

Lys

Ile

Arg
110
His

Ser

Leu

Gln
190
Asp

Tyr

Lys
15

Gln
Pro
Gln
Gln
Asn
95

Pro
Pro
His
Arg
Pro
175
Gly
Leu

Val

Gly

Glu

Ala

Leu

Tyr

Arg

80

Thr

Val

Thr

Gln

Leu

160

Glu

Phe

Ala

Asp

Thr
240
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Arg Ala Leu

Lys
Leu
Met
Gly
305
Ala
Gly
Thr
Phe
Leu
385
Pro
Ala
Val
Asp
Leu
465
Ala
Glu
Pro

Leu

Glu

Lys
Lys
Gly
290
Thr
Ala
Pro
Ala
Val
370
Gly
Val
Val
Ile
Arg
450
Asp
Thr
Ile
Ile
Gln

530
Val

Ala
Glu
275
Gln
Ala
Pro
Asp
Pro
355
Asp
Pro
Ala
Leu
Leu
435
Thr
Leu
Leu
Pro
515

Glu

Ile

Leu
Gln
260
Gly
Pro
Gly
Leu
Gln
340
Ala
Glu
Trp
Ala
Thr
420
Ala
Leu
Asp
Leu
Ala
500

Asp

Gly

Gln

245

Ile

Gln

Thr

Phe

325

Gln

Leu

Lys

Arg

Gly

405

Lys

Pro

Ser

Arg

Pro

485

Glu

Ala

Gln

Ala

Thr

Cys

Arg

Pro

Cys

310

Pro

Lys

Gly

Gln

Arg

390

Trp

Asp

His

Asn

Val

470

Leu

Thr

Asp

Arg

Arg

Leu
Gln
Trp
Lys
295
Arg
Leu
Ala
Leu
Gly
375
Pro
Pro
Ala
Ala
Ala
455
Gln
Pro
His
Tyr
Arg

535
Ala

Gly
Lys
Leu
280
Thr
Leu
Thr
Tyr
Pro
360
Tyr
Val
Pro
Gly
Val
440
Arg
Phe
Glu
Gly
Thr
520

Ala

Leu

Asn
Gln
265
Thr
Pro
Trp
Lys
Gln
345
Asp
Ala
Ala
Cys
Lys
425
Glu
Met
Gly
Lys
Thr
505
Trp
Gly

Pro

115

Leu Gly
250
Val Lys

Glu Ala
Arg Gln
Ile Pro
315
Thr Gly
330
Glu Ile
Leu Thr
Lys Gly
Tyr Leu
395
Leu Arg
410
Leu Thr
Ala Leu
Thr His
Pro Val
475
Glu Ala

490
Arg Pro

Tyr Thr

Ala Ala

Ala Gly

Tyr
Tyr
Arg
Leu
300
Gly
Thr
Lys
Lys
Val
380
Ser
Met
Met
Val
Tyr
460
Val
Pro
Asp
Asp
Val

540
Thr

Arg
Leu
Lys
285
Arg
Phe
Leu
Gln
Pro
365
Leu
Lys
Val
Gly
Lys
445
Gln
Ala
His
Leu
Gly
525

Thr

Ser

Ala
Gly
270
Glu
Glu
Ala
Phe
Ala
350
Phe
Thr
Lys
Ala
Gln
430
Gln
Ala
Leu
Asp
Thr
510
Ser

Thr

Ala

Ser
255
Tyr
Thr
Phe
Glu
Asn
335
Leu
Glu
Gln
Leu
Ala
415
Pro
Pro
Met
Asn
Cys
495
Asp
Ser

Glu

Gln

Ala

Leu

Val

Leu

Met

320

Trp

Leu

Leu

Lys

Asp

400

Ile

Leu

Pro

Leu

Pro

480

Leu

Gln

Phe

Thr

Arg
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545

Ala Glu Leu

Lys
Val
Arg
Phe
625
Gly

Arg

Glu

<210> 16

Leu
His
Glu
610
Leu
Asn

Glu

Asp

Asn
Gly
595
Tle
Pro
Ser

Ala

Ser
675

<211> 682
<212> PRT
213> KB A M (Gibbon ape leukemia virus)

<400> 16

Ile
Val
580
Glu
Lys
Lys
Ala
Ala

660
Thr

Val Leu Asn Leu

1

Ser

Glu

Glu

Ser

65

Asp

Leu

Leu

Asn

Ser

Arg

Leu

50

Lys

Leu

Pro

Arg

Pro

Tle
Ala
35

Arg
Glu
Gly
Val
Glu

115
Tyr

Asp
20

Gly
Ser
Ala
Val
Lys
100

Ile

Asn

Ala
565
Tyr
Tle
Asn
Arg
Glu
645

Met

Pro

Glu
5
Pro
Met
Gly
Arg
Leu
85
Lys

Asn

Leu

550
Leu

Thr
Tyr
Lys
Leu
630

Ala

Lys

Glu

Ser

Gly

Ala

Glu

70

Val

Pro

Lys

Leu

Thr
Asp
Arg
Asn
615
Ser

Arg

Ala

Gln
Ser
Arg
600
Glu
Tle

Gly

Val

Ala
Arg
585
Arg
Ile
Ile

Asn

Leu
665

Glu Tyr Arg

Trp

Leu

Ser

95

Gly

Pro

Gly

Arg

Ser

Leu

Ala
40

Pro

Ile

Cys

Thr

Val

120

Ser

Gln
25

Asn
Val
Arg
Arg
Asn
105
Gln

Leu

116

Leu
570
Tyr
Gly
Leu
His
Arg

650
Glu

Leu
10

Leu
Gln
Ala
Pro
Ser
90

Asp

Asp

Pro

555
Lys

Ala
Leu
Ala
Cys
635

Met

Thr

His

Phe

Val

Val

His

75

Pro

Ile

Pro

Met
Phe
Leu
Leu
620
Pro

Ala

Ser

Glu

Pro

Pro

Arg

60

Ile

Trp

Arg

His

Ser

Ala
Ala
Thr
605
Leu
Gly

Asp

Thr

Lys
Thr
Pro
45

Gln
Gln
Asn
Pro
Pro

125
Tyr

Glu

Thr

590

Ser

Lys

His

Gln

Leu
670

Pro
Val

30
Val

Lys
Thr
Val
110

Thr

Thr

Gly
575
Ala
Glu
Ala
Gln
Ala

655
Leu

Val
15

Trp
Val
Pro
Phe
Pro
95

Gln

Val

Trp

560
Lys

His
Gly
Leu
Lys
640

Ala

Ile

Pro

Ala

Val

Met

Leu

80

Leu

Asp

Pro

Tyr
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130
Ser Val
145

Asn Ser

Asn Thr

Ser Pro

Arg Ala
210

Leu Val

225

Leu Leu

Ala Gln

Glu Gly

Ile Pro
290

Ala Gly

305

Pro Leu

Glu His
Pro Ala
Asp Glu

370
Pro Trp

385
Ala Ser

Leu Leu

Ile Ala

Leu

Gln

Gly

Thr

195

Leu

Ala

Gln

Leu

Lys

275

Val

Phe

Tyr

Gln

Leu

355

Arg

Gly

Lys

Ser
435

Asp
Pro
Gln
180
Leu
Asn
Ala
Glu
Cys
260
Arg
Pro
Cys
Pro
Gln
340
Ala
Ala
Arg
Trp
Asp

420
His

Leu
Leu
165
Leu
Phe
Pro
Pro
Leu
245
Gln
Trp
Thr
Arg
Leu
325
Ala
Leu
Gly
Pro
Pro
405

Ala

Ser

Lys
150
Phe
Thr
Asp
Gln
Thr
230
Ser
Arg
Leu
Thr
Leu
310
Thr
Phe
Pro
Val
Val
390
Thr

Asp

Leu

135
Asp

Ala
Trp
Glu
Val
215
Tyr
Lys
Glu
Thr
Pro
295
Trp
Lys
Asp
Asp
Ala
375
Ala
Cys

Lys

Glu

Ala
Phe
Thr
Ala
200
Val
Glu
Leu
Val
Pro
280
Arg
Tle
Glu
His
Leu
360
Arg
Tyr
Leu

Leu

Ser
440

Phe
Glu
Arg
185

Leu

Leu

Gly
Thr
265
Ala
Gln
Pro
Ser
Tle
345
Thr
Gly
Leu
Lys
Thr

425
Ile

117

Phe
Trp
170
Leu
His
Leu
Cys
Tyr
250
Tyr
Arg
Val
Gly
Ile
330
Lys
Lys
Val
Ser
Ala
410

Leu

Val

Cys
155
Lys
Pro
Arg
Gln
Lys
235
Arg
Leu
Lys
Arg
Phe
315
Pro
Lys
Pro
Leu
Lys
395
Val

Gly

Arg

140
Leu

Asp
Gln
Asp
Tyr
220
Lys
Val
Gly
Ala
Glu
300
Ala
Phe
Ala
Phe
Thr
380
Lys
Ala

Gln

Gln

Pro
Gly
Leu
205
Val
Gly
Ser
Tyr
Thr
285
Phe
Ser
Tle
Leu
Thr
365
Gln
Leu
Ala

Asn

Pro
445

Leu
Glu
Phe
190
Ala
Asp
Thr
Ala
Leu
270
Val
Leu
Leu
Trp
Leu
350
Leu
Thr
Asp
Val
Val

430

Pro

His
Lys
175
Lys
Pro
Asp
Gln
Lys
255
Leu
Met
Gly
Ala
Thr
335
Ser
Tyr
Leu
Pro
Ala
415

Thr

Asp

Pro
160
Gly
Asn
Phe
Leu
Lys
240
Lys
Lys
Lys
Thr
Ala
320
Glu
Ala
Ile
Gly
Val
400
Leu

Val

Arg
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Trp
Glu
465
Leu
Leu
Pro
Gly
Trp
545
Val
Tle
Ala
Lys
Arg
625
Pro

Ala

Ile

<210> 17

Met
450
Arg
Pro
Ala
Gly
Lys
530
Ala
Ala
Tyr
Tle
Asn
610
Arg
Val

Leu

Glu

Thr

Val

Val

Glu

Val

515

Arg

Ser

Leu

Thr

Tyr

595

Lys

Val

Ala

Ser

Pro
675

<211> 761
<212> PRT
<213> A% (Unknown)
<220>
<223> ARHWIULEH : sEVRTFH)

<400> 17

Asn
Ser
Glu
Glu
500
Pro
Arg
Ser
Thr
Asp
580
Lys
Glu
Ala
Thr
Thr

660
Ala

Ala
Phe
Ser
485
Thr
Thr
Ala
Leu
Gln
565
Ser
Gln
Glu
Tle
Gly
645

Arg

Gln

Arg
Ala
470
Glu
Gly
Trp
Gly
Pro
550
Ala
Arg
Arg
Ile
Ile
630
Asn

Val

Glu

Met
455
Pro
Ala
Thr
Tyr
Ala
535
Glu
Leu
Tyr
Gly
Leu
615
His
Arg

Leu

Lys

Thr

Pro

Thr

Arg

Thr

520

Pro

Gly

Arg

Ala

Leu

600

Ala

Cys

Arg

Ala

Thr
680

His Tyr Gln

Ala
Pro
Arg
505
Asp
Tle
Thr
Leu
Phe
585
Leu
Leu
Pro

Ala

Gly
665

Val
Val
490
Asp
Gly
Val
Ser
Ala
570
Ala
Thr
Leu
Gly
Asp
650

Thr

Pro

Leu
475
His
Leu
Ser
Asp
Ala
555
Glu
Thr
Ser
Glu
His
635

Glu

Thr

Ser
460
Asn
Arg
Glu
Ser
Gly
540
Gln
Gly
Ala
Ala
Ala
620
Gln

Ala

Lys

Leu

Pro

Cys

Asp

Phe

525

Lys

Lys

Lys

His

Gly

605

Ile

Arg

Ala

Pro

Leu

Ala

Ser

Gln

510

Ile

Arg

Ala

Asn

Ile

590

Lys

His

Gly

Lys

Gln
670

Leu
Thr
Glu
495
Pro
Thr
Thr
Glu
Tle
575
His
Asp
Leu
Ser
Gln

655
Glu

Asn
Leu
480
Tle
Leu
Glu
Val
Leu
560
Asn
Gly
Tle
Pro
Asn
640

Ala

Pro

Met Asp Pro Leu Gln Leu Leu Gln Pro Leu Glu Ala Glu Ile Lys Gly

1

5

118

10

15
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Thr
Pro
Lys
Lys
65

Asp
Pro
Leu
Lys
Val
145
Ala
Ser
Gln
Asp
Ile
225
Ser
Phe
Thr
Leu
Glu

305
Asp

Lys
Glu
Thr
50

Val
Tyr
Leu
Leu
Leu
130
Gly
Pro
Tle
Gln
Gly
210
Pro
Tle
Trp
Trp
Asn
290

Ile

Asp

Leu
Ala
35

Tle
Gln
Tle
Gln
Gln
115
Phe
His
Arg
Gln
Asn
195
Lys
Leu
Tyr
Ala
Gln
275
Ser

Pro

Pro

Lys
20

Phe
His
Gly
Leu
Leu
100

Gln

Leu

Pro
Tle
180
Ser
Trp
Tle
Arg
His
260
Gly
Pro

Asn

Gln

Ala

Leu

Gly

Arg

Leu

85

Thr

Thr

Lys

Arg

Gln

165

Val

Thr

Arg

Ala

Gly

245

Pro

Lys

Ala

Val

Glu

His

Glu

Glu

Lys

70

Asn

Val

Ala

Tyr

Ile

150

Lys

Ile

Met

Met

Ala

230

Lys

Ile

Gln

Leu

Gln

310
His

Trp
Asp
Lys
55

Val
Pro
Leu
Leu
Asp
135
Lys
Gln
Asp
Asn
Val

215
Gln

Thr
Tyr
Phe
295

Ala

Leu

Asp
Glu
40

Gln
Glu
Ser
Val
Pro
120
Ala
Pro
Tyr
Asp
Thr
200
Leu
Asn
Lys
Pro
Cys
280
Thr

Tyr

Glu

Ser Gly Ala

25
Arg

Gln

Ala

Asp

Pro

105

Lys

Leu

His

Pro

Leu

185

Pro

Asp

Gln

Thr

Glu

265

Trp

Ala

Val

Gln

119

Pro
Asp
Glu
Val
90

Leu
Glu
Trp
Asn
Tle
170
Leu
Val
Tyr
His
Thr
250
Ser
Thr
Asp

Asp

Leu

Tle
Val
Val
75

Pro
His
Gln
Gln
Tle
155
Asn
Lys
Tyr
Arg
Ser
235
Leu
Tyr
Arg
Val
Asp

315
Glu

Thr
Gln
Tyr
60

Leu
Trp
Glu
Lys
His
140
Ala
Pro
Gln
Pro
Glu
220
Ala
Asp
Trp
Leu
Val
300

Ile

Lys

Tle
Thr
45

Tyr
Ala
Leu
Tyr
Glu
125
Trp
Thr
Lys
Gly
Val
205
Val
Gly
Leu
Leu
Pro
285
Asp

Tyr

Ile

Thr
30

Met
Leu
Ser
Met
Gln
110
Leu
Glu
Gly
Ala
Val
190
Pro
Asn
Tle
Thr
Thr
270
Gln
Leu

Ile

Phe

Cys

Leu

Thr

Pro

Lys

95

Glu

Leu

Asn

Thr

Lys

175

Leu

Lys

Lys

Leu

Asn

255

Ala

Gly

Leu

Ser

Ser

Val
Tle
Phe
Tyr
80

Lys
Arg
Gln
Gln
Leu
160
Pro
Tle
Pro
Thr
Ser
240
Gly
Phe
Phe
Lys
His

320
Ile
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Leu Leu Asn

Gln
Gly
Lys
385
Arg
Tle
Ser
Leu
Ser
465
Pro
Thr
Ala
Val
Leu
545
Tle
Asn
Ala

Asn

Pro
625

Arg
Leu
370
Asp
Asn
Val
Asn
Glu
450
Pro
Tle
Gln
Met
Ser
530
Pro
Gln
Val
Met
Lys

610
Glu

Glu
355
Thr
Leu
Phe
Ala
Gln
435
Glu
Ser
Met
Thr
Asp
515
Met
Val
Phe
Thr
Val
595

Ser

Tyr

Ala
340
Val
Asp
Lys
Tle
Asn
420
Leu
Arg
Ala
Tyr
Glu
500
Leu
Thr
Arg
His
Glu
580
Phe
His

Lys

325
Gly

Glu
Thr
Gln
Pro
405
Ala
Gln
Asn
Gly
Val
485
Lys
Ala
Lys
Trp
Tyr
565
Asp
Tyr

Ser

Ile

Tyr
Phe
Phe
Leu
390
Asn
Asn
His
Pro
Tyr
470
Asn
Leu
Met
Tle
Tle
550
Asp
Val
Thr

Ala

Val
630

Val
Leu
Lys
375
Gln
Tyr
Gly
Ile
Glu
455
Ile
Tyr
Leu
Gly
Gln
535
Thr
Lys
Ile
Asp
Gly

615
His

Val
Gly
360
Gln
Ser
Ser
Lys
Ile
440
Thr
Arg
Ile
Thr
Gln
520
Arg
Trp
Ser
Ala
Gly
600

Met

Gln

Ser
345
Phe
Lys
Tle
Glu
Phe
425
Ser
Arg
Tyr
Phe
Thr
505
Glu
Thr
Met
Leu
Lys
585
Ser

Gly

Trp

120

330
Leu

Asn

Leu

Leu

Leu

410

Ile

Val

Leu

Tyr

Ser

490

Met

Ile

Pro

Thr

Pro

570

Thr

Ala

Ile

Ser

Lys
Tle
Leu
Gly
395
Val
Ser
Leu
Tle
Asn
475
Lys
His
Leu
Leu
Tyr
55h
Glu
Lys
Tle

Ala

Ile
635

Lys
Thr
Asn
380
Leu
Lys
Trp
Asn
Tle
460
Glu
Ala
Lys
Val
Pro
540
Leu
Leu
His
Lys
Gln

620

Pro

Ser
Lys
365
Tle
Leu
Pro
Thr
Gln
445
Lys
Gly
Glu
Gly
Tyr
525
Glu
Glu
Gln
Pro
His
605

Val

Leu

Glu
350
Glu
Thr
Asn
Leu
Glu
430
Ala
Val
Ser
Ala
Leu
510
Ser
Arg
Asp
Gln
Ser
590
Pro

Gln

Gly

335
Ile

Gly
Pro
Phe
Tyr
415
Asp
Asp
Asn
Lys
Lys
495
Tle
Pro
Lys
Pro
Tle
57h
Glu
Asp

Phe

Asp

Ala
Arg
Pro
Ala
400
Thr
Asn
Asn
Ser
Arg
480
Phe
Lys
Tle
Ala
Arg
560
Pro
Phe
Val

Ile

His
640
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Thr Ala
Ala Leu
Val Ala
Phe Leu
690
Ser Ile
705
Glu Lys

Asn Leu

Asn Thr

<210> 18

Gln

Lys

Glu

675

Asn

Ala

Gly

Ala

Thr
755

211> 762
<212> PRT
<213> AZ01 (Unknown)

<220>

<223> RFENHIULHH : foamyRTF %)
<400> 18

Leu

Ile
660

Ser

Asn

Glu

His

Asp

740

Pro

Ala
645

Ser
Ala
Lys
Cys
Gln
725

Lys

Ser

Glu

Gly

Asn

Lys

Leu

710

Gln

Leu

Leu

Ile

Pro

Lys

Lys

695

Gln

Pro

Ala

Asp

Ala

Val

Glu

680

Pro

Leu

Met

Thr

Ala
760

Met Asn Pro Leu Gln Leu Leu Gln

1
Thr Lys

Pro Glu

Lys Thr
50

Lys Val

65

Glu Tyr

Pro Leu

Ile Leu

Leu

Ser

35

Ile

Lys

Ile

Gln

Ser
115

Leu
20

Phe
His
Gly
Leu
Leu

100
Lys

5
Ala

Leu
Gly
Arg
Leu
85

Thr

Thr

His

Glu

Glu

Lys

70

Ser

Ile

Ala

Trp
Asp
Lys
55

Val
Pro

Leu

Leu

Asp
Glu
40

Gln
Glu
Thr

Val

Pro
120

Ala Val Glu

Leu
665
Leu
Leu
Lys
Thr
Gln

745
Glu

Pro
Ser
25

Gln
Gln
Ala
Asp
Pro

105
Glu

121

650
Ile

Pro

Arg

Pro

Thr

730
Gly

Leu
10

Gly
Pro
Asn
Glu
Val
90

Leu

Asp

Val
Tyr
His
Asp
715

Leu

Ser

Pro

Ala

Ile

Val

Val

75

Pro

Gln

Gln

Phe
Thr
Trp
Val
700
Tle
His

Tyr

Ala

Thr

Lys

Tyr

60

Ile

Trp

Glu

Lys

Ala

Lys
685
Ser
Ile

Thr

Val

Glu

Ile

Lys

45

Tyr

Ala

Leu

Tyr

Gln
125

Cys
Ser
670
Ser
Lys
Tle

Glu

Val
750

Tle
Thr
30

Thr
Val
Ser
Thr
Gln

110
Gln

Lys
655
Phe

Asn

Trp

Met

Gly

735
His

Lys
15

Cys
Leu
Thr
Pro
Gln
95

Glu

Leu

Lys
Tyr
Gly
Lys
His
720

Asn

Cys

Gly

Ile

Ile

Phe

Tyr

80

Gln

Lys

Lys
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Thr Leu Phe

Val
145
Pro
Ser
Pro
Asp
Tle
225
Thr
Phe
Thr
Leu
Glu
305
Asp
Leu
Gln
Gly
Lys
385
Arg

Leu

Thr

130
Gly

Pro
Tle
Gln
Gly
210
Pro
Tle
Trp
Trp
Asn
290
Tle
Asp
Leu
Lys
Leu
370
Asp
Asn

Ile

Lys

His
Arg
Gln
Asn
195
Arg
Leu
Val
Ala
Gln
275
Ser
Pro
Pro
Gln
Thr
355
Thr
Leu
Phe

Ala

Gln

Val
Arg
Pro
Tle
180
Ser
Trp
Thr
Arg
His
260
Gly
Pro
Asn
Lys
Ala
340
Val
Asp
Lys
Tle
Ser

420
Leu

Lys
Lys
Gln
165
Val
Thr
Arg
Ala
Gln
245
Pro
Lys
Ala
Val
Glu
325
Gly
Glu
Thr
Gln
Pro
405

Ala

Asn

Tyr

Ile

150

Lys

Ile

Met

Met

Ala

230

Lys

Ile

Gln

Leu

Gln

310

His

Tyr

Phe

Phe

Leu

390

Asn

Lys

Met

Asp
135
Arg
Gln
Asp
Asn
Val
215
Gln
Tyr
Thr
Tyr
Phe
295
Val
Val
Val
Leu
Lys
375
Gln
Phe

Gly

Val

Asn

Pro

Tyr

Asp

Thr

200

Leu

Asn

Lys

Pro

Cys

280

Thr

Tyr

Gln

Val

Gly

360

Thr

Ser

Ala

Lys

Ile

Leu Trp Gln

His
Pro
Leu
185
Pro
Asp
Gln
Thr
Glu
265
Trp
Ala
Val
Gln
Ser
345
Phe
Lys
Tle
Glu
Tyr
425

Glu

122

Asn
Tle
170
Leu
Val
Tyr
His
Thr
250
Ser
Thr
Asp
Asp
Leu
330
Leu
Asn
Leu
Leu
Leu
410

Ile

Ala

Tle
155
Asn
Lys
Tyr
Arg
Ser
235
Leu
Tyr
Arg
Val
Asp
315
Glu
Lys
Tle
Leu
Gly
395
Val

Glu

Leu

His
140
Ala
Pro
Gln
Pro
Glu
220
Ala
Asp
Trp
Leu
Val
300
Tle
Lys
Lys
Thr
Asn
380
Leu
Gln

Trp

Asn

Trp

Thr

Lys

Gly

Val

205

Val

Gly

Leu

Leu

Pro

285

Asp

Tyr

Val

Ser

Lys

365

Ile

Leu

Pro

Ser

Thr

Glu
Gly
Ala
Val
190
Pro
Asn
Tle
Ala
Thr
270
Gln
Leu
Leu
Phe
Glu
350
Glu
Thr
Asn
Leu
Glu

430
Ala

Asn
Asp
Lys
175
Leu
Lys
Lys
Leu
Asn
255
Ala
Gly
Leu
Ser
Gln
335
Tle
Gly
Pro
Phe
Tyr
415

Glu

Ser

Gln
Tyr
160
Pro
Thr
Pro
Thr
Ala
240
Gly
Phe
Phe
Lys
His
320
Tle
Gly
Arg
Pro
Ala
400
Asn

Asn

Asn
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Leu
Ser
465
Pro
Ser
Ala
Val
Leu
545
Tle
Asp
Glu
Thr
Pro
625
Thr
Ala
Val
Phe
Ser
705

Glu

Ala

Glu
450
Pro
Tle
Met
Met
Ser
530
Pro
Gln
Val
Gly
Lys
610
Glu
Ala
Leu
Ala
Val
690
Tle

Lys

Leu

435
Glu

Ser
Met
Leu
Asp
515
Met
Tle
Phe
Tyr
Val
595
Ser
Tyr
Gln
Lys
Glu
675
Asn
Ala

Gly

Ala

Arg
Ala
Tyr
Glu
500
Leu
Thr
Arg
His
Thr
580
Phe
Asn
Gln
Met
Tle
660
Ser
Asn
Glu

Ile

Asp
740

Leu
Gly
Leu
485
Lys
Ala
Lys
Trp
Tyr
565
Ser
Tyr
Asn
Val
Ala
645
Pro
Ala
Lys
Cys
Ser

725
Lys

Pro
Tyr
470
Asn
Leu
Met
Tle
Tle
550
Asp
Ser
Thr
Ala
Leu
630
Glu
Gly
Asn
Lys
Leu
710

Leu

Leu

Glu
455
Val
Tyr
Leu
Gly
Gln
535
Thr
Lys
Gln
Asp
Gly
615
Asn
Ile
Pro
Lys
Lys
695
Ser

Gln

Ala

440
Gln

Arg
Val
Thr
Gln
520
Lys
Trp
Thr
Ser
Gly
600
Met
Gln
Ala
Val
Glu
680
Pro
Met

Ile

Thr

Arg Leu Val

Tyr
Phe
Thr
505
Glu
Thr
Met
Leu
Pro
585
Ser
Gly
Trp
Ala
Leu
665
Leu
Leu
Lys

Pro

Gln
745

123

Tyr
Ser
490
Met
Tle
Pro
Thr
Pro
570
Val
Ala
Tle
Ser
Val
650
Val
Pro
Lys
Pro
Val

730
Gly

Asn
475
Lys
His
Leu
Leu
Tyr
55h
Glu
Lys
Ile
Val
Ile
635
Glu
Ile
Tyr
His
Asp
715

Phe

Ser

Tle
460
Glu
Ala
Lys
Val
Pro
540
Leu
Leu
His
Lys
His
620
Pro
Phe
Thr
Trp
Tle
700
Tle

Ile

Tyr

445
Lys

Thr
Glu
Ala
Tyr
525
Glu
Glu
Lys
Pro
Ser
605
Ala
Leu
Ala
Asp
Lys
685
Ser
Thr

Leu

Val

Val
Gly
Leu
Leu
510
Ser
Arg
Asp
His
Ser
590
Pro
Thr
Gly
Cys
Ser
670
Ser
Lys
Ile

Lys

Val
750

Asn
Lys
Lys
495
Ile
Pro
Lys
Pro
Ile
57h
Gln
Asp
Tyr
Asn
Lys
655
Phe
Asn
Trp
Gln
Gly

735

Asn

Thr
Lys
480
Phe
Lys
Ile
Ala
Arg
560
Pro
Tyr
Pro
Lys
His
640
Lys
Tyr
Gly
Lys
His
720

Asn

Cys
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Asn Thr Lys Lys Pro Asn Leu Asp Ala Glu
755 760
<210> 19
<211> 560
<212> PRT
213> NAPEfhfE e Human immunodeficiency
<400> 19
Pro Ile Ser Pro Ile Glu Thr Val Pro Val Lys
1 5 10
Asp Gly Pro Lys Val Lys Gln Trp Pro Leu Thr
20 25
Ala Leu Val Glu Ile Cys Thr Glu Met Glu Lys
35 40
Lys Ile Gly Pro Glu Asn Pro Tyr Asn Thr Pro
50 55
Lys Lys Asp Ser Thr Lys Trp Arg Lys Leu Val
65 70 75
Asn Lys Arg Thr Gln Asp Phe Trp Glu Val Gln
85 90
Pro Ala Gly Leu Lys Lys Lys Lys Ser Val Thr
100 105
Asp Ala Tyr Phe Ser Val Pro Leu Asp Glu Asp
115 120
Ala Phe Thr Ile Pro Ser Ile Asn Asn Glu Thr
130 135
Gln Tyr Asn Val Leu Pro Gln Gly Trp Lys Gly
145 150 155
Gln Ser Ser Met Thr Lys Ile Leu Glu Pro Phe
165 170
Asp Ile Val Ile Tyr Gln Tyr Met Asp Asp Leu
180 185
Leu Glu Ile Gly Gln His Arg Thr Lys Ile Glu
195 200
Leu Leu Arg Trp Gly Leu Thr Thr Pro Asp Lys
210 215
Pro Pro Phe Leu Trp Met Gly Tyr Glu Leu His
225 230 235
Val Gln Pro Ile Val Leu Pro Glu Lys Asp Ser
245 250

124

virus)

Leu
Glu
Glu
Val
60

Asp
Leu
Val
Phe
Pro
140
Ser
Arg
Tyr
Glu
Lys
220

Pro

Trp

Lys
Glu
Gly
45

Phe
Phe
Gly
Leu
Arg
125
Gly
Pro
Lys
Val
Leu
205
His
Asp

Thr

Pro
Lys
30

Lys
Ala
Arg
Tle
Asp
110
Lys
Tle
Ala
Gln
Gly
190
Arg
Gln

Lys

Val

Gly
15

Tle
Tle
Tle
Glu
Pro
95

Val
Tyr
Arg
Tle
Asn
175
Ser
Gln
Lys

Trp

Asn
255

Met
Lys
Ser
Lys
Leu
80

His
Gly
Thr
Tyr
Phe
160
Pro
Asp
His
Glu
Thr

240
Asp
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Tle
Gly
Leu
Glu
305
Pro
Trp
Lys
Thr
Lys
385
Trp
Val
Pro
Glu
Lys
465
Ala
Thr
Ser

Glu

Asn
545

<210> 20

Gln
Tle
Thr
290
Asn
Ser
Thr
Tyr
Glu
370
Thr
Trp
Asn
Tle
Thr
450
Val
Tle
Asp
Glu
Lys

530
Glu

Lys
Lys
275
Glu
Arg
Lys
Tyr
Ala
355
Ala
Pro
Thr
Thr
Val
435
Lys
Val
Tyr
Ser
Ser
515

Val

Gln

Leu
260
Val
Val
Glu
Asp
Gln
340
Arg
Val
Lys
Glu
Pro
420
Gly
Leu
Thr
Leu
Gln
500
Glu

Tyr

Val

Val
Arg
Tle
Tle
Leu
325
Tle
Met
Gln
Phe
Tyr
405
Pro
Ala
Gly
Leu
Ala
485
Tyr
Leu

Leu

Asp

Gly
Gln
Pro
Leu
310
Tle
Tyr
Arg
Lys
Lys
390
Trp
Leu
Glu
Lys
Thr
470
Leu
Ala
Val

Ala

Lys
550

Lys
Leu
Leu
295
Lys
Ala
Gln
Gly
Ile
375
Leu
Gln
Val
Thr
Ala
455
Asp
Gln
Leu
Asn
Trp

535
Leu

Leu
Cys
280
Thr
Glu
Glu
Glu
Ala
360
Thr
Pro
Ala
Lys
Phe
440
Gly
Thr
Asp
Gly
Gln
520

Val

Val

Asn
265
Lys
Glu
Pro
Tle
Pro
345
His
Thr
Tle
Thr
Leu
425
Tyr
Tyr
Thr
Ser
Tle
505
Tle

Pro

Ser

125

Trp
Leu
Glu
Val
Gln
330
Phe
Thr
Glu
Gln
Trp
410
Trp
Val
Val
Asn
Gly
490
Tle
Tle

Ala

Ala

Ala
Leu
Ala
His
315
Lys
Lys
Asn
Ser
Lys
395
Tle
Tyr
Asp
Thr
Gln
475
Leu
Gln
Glu
His

Gly
555

Ser
Arg
Glu
300
Gly
Gln
Asn
Asp
Tle
380
Glu
Pro
Gln
Gly
Asn
460
Lys
Glu
Ala
Gln
Lys

540
Ile

Gln
Gly
285
Leu
Val
Gly
Leu
Val
365
Val
Thr
Glu
Leu
Ala
445
Arg
Thr
Val
Gln
Leu
525

Gly

Arg

Ile
270
Thr
Glu
Tyr
Gln
Lys
350
Lys
Ile
Trp
Trp
Glu
430
Ala
Gly
Glu
Asn
Pro
510
Ile

Ile

Lys

Tyr
Lys
Leu
Tyr
Gly
335
Thr
Gln
Trp
Glu
Glu
415
Lys
Asn
Arg
Leu
Ile
495
Asp
Lys

Gly

Val

Pro
Ala
Ala
Asp
320
Gln
Gly
Leu
Gly
Thr
400
Phe
Glu
Arg
Gln
Gln
480
Val
Gln
Lys

Gly

Leu
560
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<211> 440
<212> PRT
213> NG sZ o[ E: Human immunodeficiency virus)
<400> 20
Pro Ile Ser Pro Ile Glu Thr Val Pro Val Lys Leu Lys Pro Gly Met
1 5 10 15
Asp Gly Pro Lys Val Lys Gln Trp Pro Leu Thr Glu Glu Lys Ile Lys
20 25 30
Ala Leu Val Glu Ile Cys Thr Glu Met Glu Lys Glu Gly Lys Ile Ser
35 40 45
Lys Ile Gly Pro Glu Asn Pro Tyr Asn Thr Pro Val Phe Ala Ile Lys
50 55 60
Lys Lys Asp Ser Thr Lys Trp Arg Lys Leu Val Asp Phe Arg Glu Leu
65 70 75 80
Asn Lys Arg Thr Gln Asp Phe Trp Glu Val Gln Leu Gly Ile Pro His
85 90 95
Pro Ala Gly Leu Lys Lys Lys Lys Ser Val Thr Val Leu Asp Val Gly
100 105 110
Asp Ala Tyr Phe Ser Val Pro Leu Asp Glu Asp Phe Arg Lys Tyr Thr
115 120 125
Ala Phe Thr Ile Pro Ser Ile Asn Asn Glu Thr Pro Gly Ile Arg Tyr
130 135 140
Gln Tyr Asn Val Leu Pro Gln Gly Trp Lys Gly Ser Pro Ala Ile Phe
145 150 155 160
Gln Ser Ser Met Thr Lys Ile Leu Glu Pro Phe Arg Lys Gln Asn Pro
165 170 175
Asp Ile Val Ile Tyr Gln Tyr Met Asp Asp Leu Tyr Val Gly Ser Asp
180 185 190
Leu Glu Ile Gly Gln His Arg Thr Lys Ile Glu Glu Leu Arg Gln His
195 200 205
Leu Leu Arg Trp Gly Leu Thr Thr Pro Asp Lys Lys His Gln Lys Glu
210 215 220
Pro Pro Phe Leu Trp Met Gly Tyr Glu Leu His Pro Asp Lys Trp Thr
225 230 235 240
Val Gln Pro Ile Val Leu Pro Glu Lys Asp Ser Trp Thr Val Asn Asp
245 250 255
Ile Gln Lys Leu Val Gly Lys Leu Asn Trp Ala Ser Gln Ile Tyr Pro
260 265 270
Gly Ile Lys Val Arg Gln Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala

126
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Leu
Glu
305
Pro
Trp
Lys
Thr
Lys
385
Trp

Val

Pro

<210>
211>
<212>
<213>
<400>

Thr
290
Asn
Ser
Thr
Tyr
Glu
370
Thr
Trp

Asn

Ile

21
572
PRT
57 BT RJE i 5 (Rous
21

275
Glu

Arg

Lys

Tyr

Ala

355

Ala

Pro

Thr

Thr

Val
435

Val
Glu
Asp
Gln
340
Arg
Val
Lys
Glu
Pro

420
Gly

Thr Val Ala Leu

1
Thr

Ala

Pro

Ser

65

Leu

Leu

Pro
Leu
Ser
50

Gly

Val

Pro

Val
Thr
35

Leu
Ser

Pro

Arg

Trp
20

Gln
Ser
Tyr

Phe

Gly

Tle
Tle
Leu
325
Tle
Met
Gln
Phe
Tyr
405

Pro

Ala

His
5

Tle
Leu
Cys

Arg

Gly
85

Pro
Leu
310
Ile
Tyr
Arg
Lys
Lys
390
Trp

Leu

Glu

Leu
Asp
Val
Trp
Leu
70

Ala

Pro

Leu
295
Lys
Ala
Gln
Gly
Ile
375
Leu
Gln

Val

Thr

280
Thr

Glu

Glu

Glu

Ala

360

Thr

Pro

Ala

Lys

Phe
440

sarcoma

Ala

Gln

Glu

Asn

95

Leu

Val

Leu

Tle
Trp
Lys
40

Thr
His
Gln

Met

Glu

Pro

Ile

Pro

345

His

Thr

Ile

Thr

Leu
425

Glu
Val
Gln
330
Phe
Thr
Glu
Gln
Trp

410
Trp

virus)

Pro

Pro

25

Glu

Pro

Asp

Gln

Val

127

Leu
10
Leu

Leu

Val

Leu

Gly

90
Leu

Ala
His
315
Lys
Lys
Asn
Ser
Lys
395

Ile

Tyr

Lys
Pro
Gln
Phe
Arg
75

Ala

Asp

Glu
300
Gly
Gln
Asn
Asp
Ile
380
Glu

Pro

Gln

Trp
Glu
Leu
Val
60

Ala

Pro

Leu

285
Leu

Val

Gly

Leu

Val

365

Val

Thr

Glu

Leu

Lys
Gly
Gly
45

Ile
Val

Val

Lys

Glu

Tyr

Gln

Lys

350

Lys

Ile

Trp

Trp

Glu
430

Pro
Lys
30

His
Arg
Asn

Leu

Asp

Leu
Tyr
Gly

335
Thr

Gln

Trp

Glu

Glu

415
Lys

Asp
15
Leu

Ile

Lys

Ala

Ser

95
Cys

Ala
Asp
320
Gln
Gly
Leu
Gly
Thr
400

Phe

Glu

His
Val
Glu
Ala
Lys
80

Ala

Phe
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Phe Ser Ile

Leu
Val
145
Val
Met
Gly
Gly
Tyr
225
Val
Gly
Met
Arg
Leu
305
Glu
Gln
Gln
Ile
Asp

385
Glu

Pro
130
Leu

Gly
Leu
Leu
Phe
210
Leu
Ala
Ser
Gly
Glu
290
Ser
Gly
Gly
Pro
Thr
370

Ile

Gly

115

Ser
Pro
Gln
His
Glu
195
Thr
Gly
Glu
Leu
Pro
275
Trp
Thr
Ala
Leu
Thr
355
Lys

Leu

Ile

100

Pro

Val

Gln

Val

Tyr

180

Ala

Ile

Tyr

Pro

Gln

260

Phe

Asn

Thr

Val

Ser

340

Lys

Leu

Leu

Leu

Leu
Asn
Gly
Leu
165
Met
Ala
Ser
Lys
Arg
245
Trp
Tyr
Leu
Ala
Ala
325
Thr
Ala
Arg

Leu

Leu
405

Ala
Asn
Met
150
Glu
Asp
Gly
Pro
Leu
230
Tle
Leu
Glu
Asp
Ala
310
Arg
His
Phe
Ala
Pro

390
Ala

Glu
Gln
135
Thr
Pro
Asp
Glu
Asp
215
Gly
Ala
Arg
Gln
Met
295
Leu
Cys
Pro
Thr
Ser
375

Ala

Leu

Gln
120
Ala
Cys
Leu
Leu
Glu
200
Lys
Ser
Thr
Pro
Leu
280
Lys
Glu
Glu
Arg
Ala
360
Ala

Cys

Lys

105
Asp

Pro
Ser
Arg
Leu
185
Val
Val
Thr
Leu
Ala
265
Arg
Met
Arg
Gln
Pro
345
Trp
Val

Phe

Gly

128

Arg
Ala
Pro
Leu
170
Leu
Ile
Gln
Tyr
Trp
250
Leu
Gly
Ala
Trp
Gly
330
Cys
Leu
Arg

Arg

Phe
410

Glu
Arg
Thr
155
Lys
Ala
Ser
Arg
Val
235
Asp
Gly
Ser
Trp
Asp
315
Ala
Leu
Glu
Thr
Glu

395
Ala

Ala
Arg
140
Tle
His
Ala
Thr
Glu
220
Ala
Val
Tle
Asp
Arg
300
Pro
Tle
Trp
Val
Phe
380

Asp

Gly

Phe
125
Phe
Cys
Pro
Ser
Leu
205
Pro
Pro
Gln
Pro
Pro
285
Glu
Ala
Gly
Leu
Leu
365
Gly

Leu

Lys

110
Ala

Gln
Gln
Ser
Ser
190
Glu
Gly
Val
Lys
Pro
270
Asn
Tle
Leu
Val
Phe
350
Thr
Lys

Pro

Ile

Phe
Trp
Leu
Leu
175
His
Arg
Val
Gly
Leu
255
Arg
Glu
Val
Pro
Leu
335
Ser
Leu
Glu

Leu

Arg
415

Thr
Lys
Val
160
Cys
Asp
Ala
Gln
Leu
240
Val
Leu
Ala
Arg
Leu
320
Gly
Thr
Leu
Val
Pro

400

Ser
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Ser Asp

Leu Lys

Thr Asp
450

Gly Pro

465

Gln Gln

Thr Thr

Leu Leu

Ile Leu
530

His Val

545

Asp Val

<210> 22

Thr
Val
435
Ala
Arg
Leu
Pro
Lys
515
Glu

Arg

Ala

<211> 859
<212> PRT

<213> ¥R 53 (Rous

<400> 22

Pro
420
Arg
Ser
Trp
Glu
Thr

500
Met

Ser

Asp

Ser

Val

Ser

Glu

Ala

485

Asn

Gly

Ala

His

Ser
565

Thr Val Ala Leu His

1
Thr Pro

Ala Leu

Pro Ser
50

Ser Gly

65

Leu Val

Leu Pro

Val
Thr
35

Leu
Ser

Pro

Arg

Trp
20

Gln
Ser
Tyr

Phe

Gly
100

5
Ile

Leu

Cys

Arg

Gly

85
Trp

Ile
Thr
Ser
Ile
470
Arg
Val
Gln
Leu
Ser

550
Gln

Leu
Asp
Val
Trp
Leu
70

Ala

Pro

Phe
Asp
Thr
455
Lys
Ala
Val
Glu
Ser
535

Glu

Ala

Asp
His
440
His
Glu
Val
Thr
Gly
520
Gln

Val

Thr

sarcoma

Ala

Gln

Glu

Asn

95

Leu

Val

Leu

Ile
Trp
Lys
40

Thr
His
Gln

Met

Ile
425
Pro
Lys
Ile
Ala
Asp
505
Val
Arg

Pro

Phe

Ala

Val

Gly

Ala

Met

490

Ser

Pro

Ser

Gly

Gln
570

virus)

Pro
Pro
25

Glu
Pro
Asp

Gln

Val
105

129

Leu
10
Leu

Leu

Val

Leu

Gly

90
Leu

Arg
Pro
Val
Asp
475
Ala
Ala
Ser
Ala
Phe

555
Ala

Lys
Pro
Gln
Phe
Arg
75

Ala

Asp

Pro
Gly
Val
460
Leu
Leu
Phe
Thr
Met
540

Phe

Tyr

Trp
Glu
Leu
Val
60

Ala

Pro

Leu

Leu
Pro
445
Val
Gly
Leu
Val
Ala
525

Ala

Thr

Lys
Gly
Gly
45

Ile
Val

Val

Lys

His
430
Thr
Trp
Ala
Leu
Ala
510
Ala

Ala

Glu

Pro
Lys
30

His
Arg
Asn

Leu

Asp
110

Val

Val

Arg

Ser

495

Lys

Ala

Val

Gly

Asp
15
Leu

Ile

Lys

Ala

Ser

95
Cys

Ser

Phe

Glu

Val

480

Pro

Met

Phe

Leu

Asn
560

His

Val

Glu

Ala

Lys

80

Ala

Phe



CN 115667505 A

.1l

%=

60/249 7

Phe Ser Ile

Leu
Val
145
Val
Met
Gly
Gly
Tyr
225
Val
Gly
Met
Arg
Leu
305
Glu
Gln
Gln
Ile
Asp
385

Glu

Ser

Pro
130
Leu
Gly
Leu
Leu
Phe
210
Leu
Ala
Ser
Gly
Glu
290
Ser
Gly
Gly
Pro
Thr
370
Tle

Gly

Asp

115

Ser

Pro

Gln

His

Glu

195

Thr

Gly

Glu

Leu

Pro

275

Thr

Ala

Leu

Thr

355

Lys

Leu

Ile

Thr

Pro

Val

Gln

Val

Tyr

180

Ala

Ile

Tyr

Pro

Gln

260

Phe

Asn

Thr

Val

Ser

340

Lys

Leu

Leu

Leu

Pro

Leu
Asn
Gly
Leu
165
Met
Ala
Ser
Lys
Arg
245
Trp
Tyr
Leu
Ala
Ala
325

Thr

Ala

Leu

Leu
405

Ser

Ala
Asn
Met
150
Glu
Asp
Gly
Pro
Leu
230
Tle
Leu
Glu
Asp
Ala
310
Arg
His
Phe
Ala
Pro
390

Ala

Ile

Glu
Gln
135
Thr
Pro
Asp
Glu
Asp
215
Gly
Ala
Arg
Gln
Met
295
Leu
Cys
Pro
Thr
Ser
375
Ala

Leu

Phe

Gln
120
Ala
Cys
Leu
Leu
Glu
200
Lys
Ser
Thr
Pro
Leu
280
Lys
Glu
Glu
Arg
Ala
360
Ala
Cys

Lys

Asp

Asp

Pro

Ser

Arg

Leu

185

Val

Val

Thr

Leu

Ala

265

Met

Arg

Gln

Pro

345

Trp

Val

Phe

Gly

Ile

130

Arg
Ala
Pro
Leu
170
Leu
Tle
Gln
Tyr
Trp
250
Leu
Gly
Ala
Trp
Gly
330
Cys
Leu
Arg
Arg
Phe

410
Ala

Glu
Arg
Thr
155
Lys
Ala
Ser
Arg
Val
235
Asp
Gly
Ser
Trp
Asp
315
Ala
Leu
Glu
Thr
Glu
395

Ala

Arg

Ala
Arg
140
Tle
His
Ala
Thr
Glu
220
Ala
Val
Tle
Asp
Arg
300

Pro

Ile

Val
Phe
380
Asp

Gly

Pro

Phe
125
Phe
Cys
Pro
Ser
Leu
205
Pro
Pro
Gln
Pro
Pro
285
Glu
Ala
Gly
Leu
Leu
365
Gly
Leu

Lys

Leu

Ala

Gln

Gln

Ser

Ser

190

Glu

Gly

Val

Lys

Pro

270

Asn

Ile

Leu

Val

Phe

350

Thr

Lys

Pro

Ile

His

Phe

Trp

Leu

Leu

175
His

Val
Gly
Leu
255
Arg
Glu
Val
Pro
Leu
335
Ser
Leu
Glu
Leu
Arg

415
Val

Thr
Lys
Val
160
Cys
Asp
Ala
Gln
Leu
240
Val
Leu
Ala
Arg
Leu
320
Gly
Thr
Leu
Val
Pro
400

Ser

Ser
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Leu
Thr
Gly
465
Gln
Thr
Leu
Tle
His
545
Asp
Ala
Lys
Cys
Arg
625
Pro
Ser
Val
Ala
Glu

705

Asn

Lys
Asp
450
Pro
Gln
Thr
Leu
Leu
530
Val
Val
Lys
Ala
Pro
610
Gly
Arg
Ser
Gln
Ile
690

Trp

Ser

Val
435
Ala
Arg
Leu
Pro
Lys
515
Glu
Arg
Ala
Asp
Cys
595
His
Leu
Met
Ala
His
675
Lys

Leu

Gln

420
Arg

Ser
Trp
Glu
Thr
500
Met
Asp
Ser
Asp
Leu
580
Asn
Cys
Gly
Ala
Ile
660
His
Thr

Ala

Gly

Val
Ser
Glu
Ala
485
Asn
Gly
Ala
His
Ser
565
His
Tle
Asn
Pro
Pro
645
Val
Trp
Asp

Arg

Gln
725

Thr
Ser
Tle
470
Arg
Val
Gln
Leu
Ser
550
Gln
Thr
Ser
Ser
Leu
630
Arg
Val
Ala
Asn
Trp

710
Ala

Asp
Thr
455
Lys
Ala
Val
Glu
Ser
535
Glu
Ala
Ala
Met
Ala
615
Gln
Ser
Thr
Thr
Gly
695

Gly

Met

His
440
His
Glu
Val
Thr
Gly
520
Gln
Val
Thr
Leu
Gln
600
Pro
Tle
Trp
Gln
Ala
680
Ser

Ile

Val

425

Pro
Lys
Ile
Ala
Asp
505
Val
Arg
Pro
Phe
His
585
Gln
Ala
Trp
Leu
His
665
Ile
Cys

Ala

Glu

131

Val
Gly
Ala
Met
490
Ser
Pro
Ser
Gly
Gln
570
Tle
Ala
Leu
Gln
Ala
650
Gly
Ala
Phe
His

Arg
730

Pro
Val
Asp
475
Ala
Ala
Ser
Ala
Phe
555
Ala
Gly
Arg
Glu
Thr
635
Val
Arg
Val
Thr
Thr

715
Ala

Gly
Val
460
Leu
Leu
Phe
Thr
Met
540
Phe
Tyr
Pro
Glu
Ala
620
Asp
Thr
Val
Leu
Ser
700

Thr

Asn

Pro
445
Val
Gly
Leu
Val
Ala
525
Ala
Thr
Pro
Arg
Val
605
Gly
Phe
Val
Thr
Gly
685
Lys

Gly

Arg

430
Thr

Trp
Ala
Leu
Ala
510
Ala
Ala
Glu
Leu
Ala
590
Val
Val
Thr
Asp
Ser
670
Arg
Ser

Ile

Leu

Val
Arg
Ser
Trp
495
Lys
Ala
Val
Gly
Arg
575
Leu
Gln
Asn
Leu
Thr
655
Val
Pro
Thr

Pro

Leu
735

Phe
Glu
Val
480
Pro
Met
Phe
Leu
Asn
560
Glu
Ser
Thr
Pro
Glu
640
Ala
Ala
Lys
Arg
Gly

720
Lys
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Asp Arg Ile Arg Val Leu Ala Glu Gly Asp Gly Phe Met Lys Arg Ile

740 745 750
Pro Thr Ser Lys Gln Gly Glu Leu Leu Ala Lys Ala Met Tyr Ala Leu
755 760 765
Asn His Phe Glu Arg Gly Glu Asn Thr Lys Thr Pro Ile Gln Lys His
770 775 780
Trp Arg Pro Thr Val Leu Thr Glu Gly Pro Pro Val Lys Ile Arg Ile
785 790 795 800
Glu Thr Gly Glu Trp Glu Lys Gly Trp Asn Val Leu Val Trp Gly Arg
805 810 815
Gly Tyr Ala Ala Val Lys Asn Arg Asp Thr Asp Lys Val Ile Trp Val
820 825 830
Pro Ser Arg Lys Val Lys Pro Asp Ile Thr Gln Lys Asp Glu Val Thr
835 840 845
Lys Lys Asp Glu Ala Ser Pro Leu Phe Ala Gly
850 855
<210> 23
211> 47
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU ] 5 2 ik
<400> 23
Leu Glu Ile Arg Ala Ala Phe Leu Arg Gln Arg Asn Thr Ala Leu Arg
1 5 10 15
Thr Glu Val Ala Glu Leu Glu Gln Glu Val Gln Arg Leu Glu Asn Glu
20 25 30
Val Ser Gln Tyr Glu Thr Arg Tyr Gly Pro Leu Gly Gly Gly Lys
35 40 45
<210> 24
211> 47
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU I 5 B2 ik
<400> 24
Leu Glu Ile Glu Ala Ala Phe Leu Glu Arg Glu Asn Thr Ala Leu Glu
1 5 10 15

Thr Arg Val Ala Glu Leu Arg Gln Arg Val Gln Arg Leu Arg Asn Arg

132



213> NT.HF%|(Artificial Sequence)

<220>

223> NTFHIIBEH : & 2 ik

<400> 27

Met Lys Arg Thr Ala Asp Gly Ser Glu Phe Glu

1

5

10

Arg Lys Val Ala Ser Asn Phe Thr Gln Phe Val

20

25

Gly Thr Gly Asp Val Thr Val Ala Pro Ser Asn

35

40

Ala Glu Trp Ile Ser Ser Asn Ser Arg Ser Gln

133

Ser Pro Lys Lys Lys

15

Leu Val Asp Asn Gly

30

Phe Ala Asn Gly Ile

45

Ala Tyr Lys Val Thr

CN 115667505 A Fr ¢l = 63/249 T
20 25 30
Val Ser Gln Tyr Arg Thr Arg Tyr Gly Pro Leu Gly Gly Gly Lys
35 40 45
<210> 25
211> 72
<212> DNA
213> NT.HF%)(Artificial Sequence)
220>
223> NLFPAURIU ] 5 BEF A% H IR
<400> 25
ggccggeatg gtcccagect cctegetgge geecggetggg caacatgett cggecatggeg 60
aatgggacac ag 72
<210> 26
211> 318
<212> DNA
213> NT.HF%|(Artificial Sequence)
220>
223> NLFPAIRIu ] : & IR L H IR
<400> 26
gctgaagcac tgcacgccat gtttaagagce tatgctggaa acagcatagce aagtttaaat 60
aaggctagtc cgttatcaac ttgaaaaagt ggcaccgagt cggtgctgaa ggcgagggeg 120
atgccaccta cggcaagctg accctgaagt tcatctgcac caccggcaag ctgeceggtge 180
cctggeccac cctecgtgacc accctgacat acggegtgea gtgettcace ctcecgtgacca 240
ccctgaggece ggcatggtce cagectceccecte getggegeeg getgggecaac atgettegge 300
atggcgaatg ggacacag 318
210> 27
211> 866
<212> PRT
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50

Cys Ser Val

65
Val

Thr
Ala
Ala
Gly
145
Gly
Arg
Trp
Leu
Thr
225
Gly
Pro
Gly
Arg
Ser
305
Asp

Ala

Trp

Glu
Tle
Met
Ala
130
Ser
Gly
Leu
Leu
Ala
210
Pro
Tle
Cys
Thr
Val
290
Gly
Ala

Phe

Thr

Val
Pro
Gln
115
Asn
Glu
Ser
His
Ser
195
Val
Val
Lys
Gln
Asn
275
Glu
Leu
Phe

Glu

Arg
355

Arg
Pro
Ile
100
Gly
Ser
Thr
Ser
Glu
180
Asp
Arg
Ser
Pro
Ser
260
Asp
Asp
Pro
Phe
Trp

340
Leu

Gln
Lys
85

Phe
Leu
Gly
Pro
Gly
165
Thr
Phe
Gln
Tle
His
245
Pro
Tyr
Tle
Pro
Cys
325

Arg

Pro

Ser
70

Gly
Ala
Leu
Tle
Gly
150
Gly
Ser
Pro
Ala
Lys
230
Tle
Trp
Arg
His
Ser
310
Leu

Asp

Gln

95

Ser
Ala
Thr
Lys
Tyr
135
Thr
Ser
Lys
Gln
Pro
215
Gln
Gln
Asn
Pro
Pro
295
His
Arg

Pro

Gly

Ala
Trp
Asn
Asp
120
Ser
Ser
Ser
Glu
Ala
200
Leu
Tyr
Arg
Thr
Val
280
Thr
Gln
Leu

Glu

Phe
360

Gln Asn Arg

Arg
Ser
105
Gly
Gly
Glu
Thr
Pro
185
Trp
Tle
Pro
Leu
Pro
265
Gln
Val
Trp
His
Met

345
Lys

134

Ser
90

Asp
Asn
Gly
Ser
Leu
170
Asp
Ala
Tle
Met
Leu
250
Leu
Asp
Pro
Tyr
Pro
330

Gly

Asn

75
Tyr

Cys
Pro
Ser
Ala
155
Asn
Val
Glu
Pro
Ser
235
Asp
Leu
Leu
Asn
Thr
315
Thr

Ile

Ser

60
Lys

Leu
Glu
Tle
Ser
140
Thr
Tle
Ser
Thr
Leu
220
Gln
Gln
Pro
Arg
Pro
300
Val
Ser

Ser

Pro

Tyr
Asn
Leu
Pro
125
Gly
Pro
Glu
Leu
Gly
205
Lys
Glu
Gly
Val
Glu
285
Tyr
Leu
Gln

Gly

Thr
365

Thr
Met
Ile
110
Ser
Gly
Glu
Asp
Gly
190
Gly
Ala
Ala
Ile
Lys
270
Val
Asn
Asp
Pro
Gln

350
Leu

Tle
Glu
95

Val
Ala
Ser
Ser
Glu
175
Ser
Met
Thr
Arg
Leu
255
Lys
Asn
Leu
Leu
Leu
335

Leu

Phe

Lys
80

Leu
Lys
Ile
Ser
Ser
160
Tyr
Thr
Gly
Ser
Leu
240
Val
Pro
Lys
Leu
Lys
320
Phe

Thr

Asn



CN 115667505 A

.1l

2.3

65/249 71

Glu Ala
370

Leu Ile

385

Glu Leu

Asn Leu

Gln Val

Thr Glu
450

Pro Arg

465

Phe Ile

Lys Pro

Gln Glu

Asp Leu
530

Ala Lys

545

Ala Tyr

Cys Leu

Lys Leu

Glu Ala
610

Met Thr

625

Gly Pro

Glu Gly

Thr Arg

Leu

Leu

Asp

Gly

Lys

435

Ala

Gln

Pro

Gly

Ile

515

Thr

Gly

Leu

Arg

Thr

595

Leu

His

Val

Leu

Pro

His
Leu
Cys
Tyr
420
Tyr
Arg
Leu
Gly
Thr
500
Lys
Lys
Val
Ser
Met
580
Met
Val
Tyr
Val
Gln

660
Asp

Arg
Gln
Gln
405
Arg
Leu
Lys
Arg
Phe
485
Leu
Gln
Pro
Leu
Lys
565
Val
Gly
Lys
Gln
Ala
645
His

Leu

Asp
Tyr
390
Gln
Ala
Gly
Glu
Glu
470
Ala
Phe
Ala
Phe
Thr
550
Lys
Ala
Gln
Gln
Ala
630
Leu

Asn

Thr

Leu
375
Val
Gly
Ser
Tyr
Thr
455
Phe
Glu
Asn
Leu
Glu
535
Gln
Leu
Ala
Pro
Pro
615
Leu

Asn

Cys

Ala

Asp

Thr

Ala

Leu

440

Val

Leu

Met

Trp

Leu

520

Leu

Lys

Asp

Ile

Leu

600

Pro

Leu

Pro

Leu

Gln

Asp Phe Arg

Asp
Arg
Lys
425
Leu
Met
Gly
Ala
Gly
505
Thr
Phe
Leu
Pro
Ala
585
Val
Asp
Leu
Ala
Asp
665

Pro

135

Leu
Ala
410
Lys
Lys
Gly
Lys
Ala
490
Pro
Ala
Val
Gly
Val
570
Val
Tle
Arg
Asp
Thr
650

Ile

Leu

Leu
395
Leu
Ala
Glu
Gln
Ala
475
Pro
Asp
Pro
Asp
Pro
55h
Ala
Leu
Leu
Trp
Thr
635
Leu

Leu

Pro

Tle
380
Leu
Leu
Gln
Gly
Pro
460
Gly
Leu
Gln
Ala
Glu
540
Trp
Ala
Thr
Ala
Leu
620
Asp
Leu

Ala

Asp

Gln

Ala

Gln

Ile

Gln

445

Thr

Phe

Tyr

Gln

Leu

525

Lys

Arg

Gly

Lys

Pro

605

Ser

Arg

Pro

Glu

Ala

His
Ala
Thr
Cys
430
Arg
Pro
Cys
Pro
Lys
510
Gly
Gln
Arg
Trp
Asp
590
His
Asn
Val
Leu
Ala

670
Asp

Pro
Thr
Leu
415
Gln
Trp
Lys
Arg
Leu
495
Ala
Leu
Gly
Pro
Pro
57h
Ala
Ala
Ala
Gln
Pro
655
His

His

Asp
Ser
400
Gly
Lys
Leu
Thr
Leu
480
Thr
Tyr
Pro
Tyr
Val
560
Pro
Gly
Val
Arg
Phe
640
Glu

Gly

Thr



CN 115667505 A

.1l

66/249 7

Trp
Gly
705
Pro
Ala
Arg
Arg
Tle
785
Tle
Asn
Pro

Ser

Lys
865

<210> 28

Tyr
690
Ala
Ala
Leu
Tyr
Gly
770
Leu
His
Arg
Asp
Lys

850
Val

675
Thr

Ala

Gly

Lys

Ala

755

Trp

Ala

Cys

Met

Thr

835
Arg

<211> 157
<212> DNA
213> NT.HF%|(Artificial Sequence)
<220>
223> NLFPAIRIu ] : & IR L H IR

<400> 28
gctgaagcac tgcacgccat gtttaagagce tatgctggaa acagcatagce aagtttaaat
aaggctagtc cgttatcaac ttgaaaaagt ggcaccgagt cggtgcecgege acatgaggat

cacccatgtg caccctgaca tacggcgtge agtgett
<210> 29

<211> 182
<212> DNA
213> NT.HF%)(Artificial Sequence)

Asp
Val
Thr
Met
740
Phe
Leu
Leu
Pro
Ala
820

Ser

Thr

Gly
Thr
Ser
725
Ala
Ala
Thr
Leu
Gly
805
Asp

Thr

Ala

Ser
Thr
710
Ala
Glu
Thr
Ser
Lys
790
His
Gln

Leu

Asp

Ser
695
Glu
Gln
Gly
Ala
Glu
775
Ala
Gln
Ala

Leu

Gly
855

680
Leu

Thr

Arg

Lys

His

760

Gly

Leu

Lys

Ala

Ile

840

Ser

Leu
Glu
Ala
Lys
745
Ile
Lys
Phe
Gly
Arg
825

Glu

Glu

136

Gln

Val

Glu

730

Leu

His

Glu

Leu

His

810

Lys

Asn

Phe

Glu
Tle
715
Leu
Asn
Gly
Tle
Pro
795
Ser
Ala

Ser

Glu

Gly
700
Trp
Ile
Val
Glu
Lys
780
Lys
Ala
Ala

Ser

Pro
860

685
Gln

Ala

Ala

Tyr

Ile

765

Asn

Arg

Glu

Ile

Pro

845
Lys

Arg
Lys
Leu
Thr
750
Tyr
Lys
Leu
Ala
Thr
830

Ser

Lys

Lys
Ala
Thr
735
Asp
Arg
Asp
Ser
Arg
815
Glu

Gly

Lys

Ala
Leu
720
Gln
Ser
Arg
Glu
Tle
800
Gly
Thr

Gly

Arg

60
120
157
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220>
223> NLFPAIRIu ] : & IR L H IR
<400> 29
gctgaagcac tgcacgccat gtttaagagce tatgctggaa acagcatagce aagtttaaat 60
aaggctagtc cgttatcaac ttgaaaaagt ggcaccgagt cggtgcecgege acatgaggat 120
cacccatgtg cgcgcacatg aggatcaccc atgtgcaccc tgacatacgg cgtgcagtge 180
tt 182
<210> 30
211> 166
<212> DNA
213> NT.HF%|(Artificial Sequence)
220>
223> NLFPAIRIu ] : & IR L H IR
<400> 30
gctgaagcac tgcacgccat gtttaagagce tatgctggaa acagcatagce aagtttaaat 60
aaggctagtc cgttatcaac ttgaaaaagt ggcaccgagt cggtgcggcec aacatgagga 120
tcacccatgt ctgcagggec accctgacat acggegtgea gtgett 166
<210> 31
211> 182
<212> DNA
213> NT.HF%|(Artificial Sequence)
220>
223> NLFPAIRIu ] : & IR L H IR
<400> 31
gctgaagcac tgcacgccat gttttagagce taggccaaca tgaggatcac ccatgtctge 60
agggcctage aagttaaaat aaggctagtc cgttatcaac ttggccaaca tgaggatcac 120
ccatgtctge agggccaagt ggcaccgagt cggtgcaccc tgacatacgg cgtgcagtge 180
tt 182
<210> 32
211> 1368
<212> PRT
213> BEBkEEFREE (Streptococcus pyogenes)
<400> 32
Met Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val
1 5 10 15
Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe
20 25 30

Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile

35 40 45

137
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Gly
Lys
65

Tyr
Phe
His
His
Ser
145
Met
Asp
Asn
Lys
Leu
225
Leu
Asp
Asp
Leu
Ile
305

Met

Ala

Asp

Ala
50

Arg
Leu
Phe
Glu
Glu
130
Thr
Tle
Asn
Gln
Ala
210
Tle
Tle
Leu
Asp
Phe
290
Leu
Tle

Leu

Gln

Leu

Thr

Gln

His

Arg

115

Lys

Asp

Lys

Ser

Leu

195

Ile

Ala

Ala

Ala

Leu

275

Leu

Arg

Lys

Val

Ser

Leu
Ala
Glu
Arg
100
His
Tyr
Lys
Phe
Asp
180
Phe
Leu
Gln
Leu
Glu
260
Asp
Ala
Val
Arg
Arg

340
Lys

Phe
Arg
Tle
85

Leu
Pro
Pro
Ala
Arg
165
Val
Glu
Ser
Leu
Ser
245
Asp
Asn
Ala
Asn
Tyr
325

Gln

Asn

Asp
Arg
70

Phe
Glu
Ile
Thr
Asp
150
Gly
Asp
Glu
Ala
Pro
230
Leu
Ala
Leu
Lys
Thr
310
Asp

Gln

Gly

Ser
55

Arg
Ser
Glu
Phe
Tle
135
Leu
His
Lys
Asn
Arg
215
Gly
Gly
Lys
Leu
Asn
295
Glu
Glu

Leu

Tyr

Gly

Tyr

Asn

Ser

Gly

120

Tyr

Arg

Phe

Leu

Pro

200

Leu

Glu

Leu

Leu

Ala

280

Leu

Ile

His

Pro

Ala

Glu Thr Ala

Thr
Glu
Phe
105
Asn
His
Leu
Leu
Phe
185
Tle
Ser
Lys
Thr
Gln
265
Gln
Ser
Thr
His
Glu
345

Gly

138

Arg
Met
90

Leu
Ile
Leu
Ile
Ile
170
Ile
Asn
Lys
Lys
Pro
250
Leu
Ile
Asp
Lys
Gln
330

Lys

Tyr

Arg
75

Ala
Val
Val
Arg
Tyr
155
Glu
Gln
Ala
Ser
Asn
235
Asn
Ser
Gly
Ala
Ala
315
Asp

Tyr

Ile

Glu
60

Lys
Lys
Glu
Asp
Lys
140
Leu
Gly
Leu
Ser
Arg
220
Gly
Phe
Lys
Asp
Ile
300
Pro
Leu

Lys

Asp

Ala

Asn

Val

Glu

Glu

125

Lys

Ala

Asp

Val

Gly

205

Arg

Leu

Lys

Asp

Gln

285

Leu

Leu

Thr

Glu

Gly

Thr
Arg
Asp
Asp
110
Val
Leu
Leu
Leu
Gln
190
Val
Leu
Phe
Ser
Thr
270
Tyr
Leu
Ser
Leu
Tle

350
Gly

Arg
Ile
Asp
95

Lys
Ala
Val
Ala
Asn
175
Thr
Asp
Glu
Gly
Asn
255
Tyr
Ala
Ser
Ala
Leu
335

Phe

Ala

Leu
Cys
80

Ser
Lys
Tyr
Asp
His
160
Pro
Tyr
Ala
Asn
Asn
240
Phe
Asp
Asp
Asp
Ser
320
Lys

Phe

Ser
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Gln
Gly
385
Lys
Gly
Leu
Pro
Met
465
Val
Asn
Leu
Tyr
Lys
545
Val
Ser
Thr
Asn
Leu
625
His

Thr

Glu
370
Thr
Gln
Glu
Lys
Tyr
450
Thr
Val
Phe
Leu
Val
530
Lys
Lys
Val
Tyr
Glu
610
Phe

Leu

Gly

355
Glu

Glu
Arg
Leu
Asp
435
Tyr
Arg
Asp
Asp
Tyr
515
Thr
Ala
Gln
Glu
His
595
Glu
Glu

Phe

Trp

Phe
Glu
Thr
His
420
Asn
Val
Lys
Lys
Lys
500
Glu
Glu
Tle
Leu
Tle
580
Asp
Asn
Asp

Asp

Gly
660

Tyr
Leu
Phe
405
Ala
Arg
Gly
Ser
Gly
485
Asn
Tyr
Gly
Val
Lys
565
Ser
Leu
Glu
Arg
Asp

645
Arg

Lys
Leu
390
Asp
Ile
Glu
Pro
Glu
470
Ala
Leu
Phe
Met
Asp
550
Glu
Gly
Leu
Asp
Glu
630

Lys

Leu

Phe
375
Val
Asn
Leu
Lys
Leu
455
Glu
Ser
Pro
Thr
Arg
535
Leu
Asp
Val
Lys
Tle
615
Met

Val

Ser

360
Ile

Lys
Gly
Arg
Tle
440
Ala
Thr
Ala
Asn
Val
520
Lys
Leu
Tyr
Glu
Tle
600
Leu
Tle

Met

Arg

Lys Pro Ile

Leu
Ser
Arg
425
Glu
Arg
Tle
Gln
Glu
505
Tyr
Pro
Phe
Phe
Asp
585
Tle
Glu
Glu

Lys

Lys
665

139

Asn
Tle
410
Gln
Lys
Gly
Thr
Ser
490
Lys
Asn
Ala
Lys
Lys
570
Arg
Lys
Asp
Glu
Gln

650
Leu

Arg
395
Pro
Glu
Tle
Asn
Pro
475
Phe
Val
Glu
Phe
Thr
555
Lys
Phe
Asp
Tle
Arg
635

Leu

Ile

Leu
380
Glu
His
Asp
Leu
Ser
460
Trp
Tle
Leu
Leu
Leu
540
Asn
Tle
Asn
Lys
Val
620
Leu

Lys

Asn

365
Glu

Asp
Gln
Phe
Thr
445
Arg
Asn
Glu
Pro
Thr
525
Ser
Arg
Glu
Ala
Asp
605
Leu
Lys

Arg

Gly

Lys
Leu
Tle
Tyr
430
Phe
Phe
Phe
Arg
Lys
510
Lys
Gly
Lys
Cys
Ser
590
Phe
Thr
Thr

Arg

Ile
670

Met
Leu
His
415
Pro
Arg
Ala
Glu
Met
495
His
Val
Glu
Val
Phe
57h
Leu
Leu
Leu
Tyr
Arg

655
Arg

Asp
Arg
400
Leu
Phe
Ile
Trp
Glu
480
Thr
Ser
Lys
Gln
Thr
560
Asp
Gly
Asp
Thr
Ala
640

Tyr

Asp
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Lys
Ala
Lys
705
His
Tle
Arg
Thr
Glu
785
Val
Gln
Leu
Asp
Gly
865
Asn
Phe
Lys
Lys
Glu
945

Lys

Glu

Gln
Asn
690
Glu
Glu
Leu
His
Thr
770
Glu
Glu
Asn
Ser
Asp
850
Lys
Tyr
Asp
Ala
His
930
Asn

Leu

Ile

Ser
675
Arg
Asp
His
Gln
Lys
755
Gln
Gly
Asn
Gly
Asp
835
Ser
Ser
Trp
Asn
Gly
915
Val
Asp

Val

Asn

Gly

Asn

Ile

Ile

Thr

740

Pro

Lys

Ile

Thr

Arg

820

Tyr

Ile

Asp

Arg

Leu

900

Phe

Ala

Lys

Ser

Asn

Lys
Phe
Gln
Ala
725
Val
Glu
Gly
Lys
Gln
805
Asp
Asp
Asp
Asn
Gln
885
Thr
Ile
Gln
Leu
Asp

965
Tyr

Thr

Met

Lys

710

Asn

Lys

Asn

Gln

Glu

790

Leu

Met

Val

Asn

Val

870

Leu

Lys

Lys

Ile

Ile

950

Phe

His

Ile
Gln
695
Ala
Leu
Val
Ile
Lys
775
Leu
Gln
Tyr
Asp
Lys
855
Pro
Leu
Ala
Arg
Leu
935
Arg

Arg

His

Leu
680
Leu
Gln
Ala
Val
Val
760
Asn
Gly
Asn
Val
His
840
Val
Ser
Asn
Glu
Gln
920
Asp
Glu

Lys

Ala

Asp

Ile

Val

Gly

Asp

745

Ile

Ser

Ser

Glu

Asp

825

Ile

Leu

Glu

Ala

Arg

905

Leu

Ser

Val

Asp

His

140

Phe
His
Ser
Ser
730
Glu
Glu
Arg
Gln
Lys
810
Gln
Val
Thr
Glu
Lys
890
Gly
Val
Arg
Lys
Phe

970
Asp

Leu
Asp
Gly
715
Pro
Leu
Met
Glu
Tle
795
Leu
Glu
Pro
Arg
Val
875
Leu
Gly
Glu
Met
Val
955

Gln

Ala

Lys
Asp
700
Gln
Ala
Val
Ala
Arg
780
Leu
Tyr
Leu
Gln
Ser
860
Val
Tle
Leu
Thr
Asn
940
Tle

Phe

Tyr

Ser
685
Ser
Gly
Ile
Lys
Arg
765
Met
Lys
Leu
Asp
Ser
845
Asp
Lys
Thr
Ser
Arg
925
Thr
Thr

Tyr

Leu

Asp

Leu

Asp

Lys

Val

750

Glu

Lys

Glu

Tyr

Ile

830

Phe

Lys

Lys

Gln

Glu

910

Gln

Lys

Leu

Lys

Asn

Gly
Thr
Ser
Lys
735
Met
Asn
Arg
His
Tyr
815
Asn
Leu
Asn
Met
Arg
895
Leu
Tle
Tyr
Lys
Val

975
Ala

Phe
Phe
Leu
720
Gly
Gly
Gln
Ile
Pro
800
Leu
Arg
Lys
Arg
Lys
880
Lys
Asp
Thr
Asp
Ser
960

Arg

Val
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980

9

Val Gly Thr Ala Leu Ile Lys Lys
1000
Tyr Gly Asp Tyr Lys Val Tyr

Val

Lys

Tyr

Asn

Thr

Arg

Glu

Arg

Lys

Leu

Ser

Phe

Glu

Phe

Glu

Asn

Pro

His

1010
Ser
1025
Ser
1040
Gly
1055
Gly
1070
Lys
1085
Val
1100
Asn
1115
Lys
1130
Val
1145
Val
1160
Glu
1175
Val
1190
Glu
1205
Leu
1220
Phe
1235
Glu
1250
Tyr
1265

995

Glu

Asn

Glu

Glu

Val

Gln

Ser

Tyr

Val

Lys

Lys

Lys

Leu

Gln

Leu

Asp

Leu

Gln

Ile

Ile

Ile

Leu

Thr

Asp

Gly

Ala

Glu

Asn

Lys

Glu

Lys

Tyr

Asn

Asp

Glu

Met

Arg

Val

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Asp

Asn

Gly

Leu

Glu

Glu

Ile

Asn

Lys

Trp

Met

Gly

Leu

Phe

Val

Leu

Ile

Leu

Gly

Asn

Ala

Gln

Ile

1015
Gly
1030
Phe
1045
Arg
1060
Asp
1075
Pro
1090
Phe
1105
Ile
1120
Asp
1135
Glu
1150
Gly
1165
Asp
1180
Ile
1195
Arg
1210
Glu
1225
Ser
1240
Lys
1255
Ile
1270

Lys

Phe

Pro

Lys

Gln

Ser

Ala

Ser

Lys

Ile

Phe

Ile

Lys

Leu

His

Gln

Glu

85

Tyr Pro Lys Leu Glu Ser Glu Phe

990

1005
Met Ile Ala

Asp Val Arg Lys

Ala

Lys

Leu

Gly

Val

Lys

Arg

Pro

Gly

Thr

Leu

Lys

Arg

Ala

Tyr

Leu

Gln

141

Thr

Thr

Ile

Arg

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Leu

Met

Leu

Glu

Phe

Ile

Ala

Glu

Glu

Asp

Ile

Ser

Lys

Val

Ser

Met

Ala

Pro

Leu

Pro

Lys

Val

Ser

1020
Lys
1035
Ile
1050
Thr
1065
Phe
1080
Val
1095
Ile
1110
Asp
1125
Ala
1140
Lys
1155
Glu
1170
Lys
1185
Lys
1200
Ala
1215
Ser
1230
Leu
1245
Glu
1260
Glu
1275

Tyr

Thr

Asn

Ala

Lys

Leu

Trp

Tyr

Lys

Arg

Gly

Tyr

Ser

Lys

Lys

Gln

Phe

Phe

Leu

Gly

Thr

Lys

Pro

Ser

Leu

Ser

Ser

Ala

Gly

His

Ser

Phe

Ala

Glu

Val

Thr

Lys

Pro

Val

Lys

Ser

Lys

Leu

Gly

Val

Ser

Lys

Lys
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Arg

Tyr

Ile

Phe

Thr

Gly

Val
1280
Asn
1295
Ile
1310
Lys
1325
Lys
1340
Leu
1355

<210> 33
211> 10
<212> PR

<213>

<400> 33
Met Lys Arg Asn Tyr Ile Leu Gly Leu

1
Gly

Val
Ser
Gln
65

Ser
Ser
Ala
Gly
Leu

145
Asp

Tyr
Arg
Lys
50

Arg
Glu
Gln
Lys
Asn
130

Glu

Gly

Ile

Lys

His

Tyr

Glu

Tyr

53
T

Gly
Leu
35

Arg
Val
Leu
Lys
Arg
115
Glu

Glu

Glu

Leu

His

Leu

Phe

Val

Glu

Tle
20

Phe
Gly
Lys
Ser
Leu
100
Arg
Leu

Lys

Val

Ala

Arg

Phe

Asp

Leu

Thr

5
Ile

Lys

Ala

Lys

Gly

85

Ser

Gly

Ser

Tyr

Arg
165

Asp

Asp

Thr

Thr

Asp

Arg

Asp
Glu
Arg
Leu
70

Ile
Glu
Val
Thr
Val

150
Gly

Ala Asn Leu Asp

1285

Lys Pro

1300

Leu Thr

1315

Thr Tle

1330

Ala Thr

1345

Ile Asp

1360

Tyr Glu

Ala Asn
40

Arg Leu

55

Leu Phe

Asn Pro
Glu Glu
His Asn

120
Lys Glu
135

Ala Glu

Ser Ile

4 7H 0.4 % BR 1 (Staphylococcus

Thr
25

Val
Lys
Asp
Tyr
Phe
105
Val
Gln

Leu

Asn

142

Ile Arg

Asn Leu

Asp Arg

Leu Ile

Leu Ser

aureus)

Asp
10

Arg
Glu
Arg
Tyr
Glu
90

Ser
Asn
Ile

Gln

Arg
170

Ile

Asp

Asn

Arg

Asn

75

Ala

Ala

Glu

Ser

Leu

155
Phe

Lys

Glu

Gly

Lys

His

Gln

1290

1305

1320

1335

Gln

1350

1365

Gly
Val
Asn
Arg
60

Leu
Arg
Ala
Val
Arg
140

Glu

Lys

Tle
Tle
Glu
45

Arg
Leu
Val
Leu
Glu
125
Asn

Arg

Thr

Thr
Asp
30

Gly
His
Thr
Lys
Leu
110
Glu
Ser

Leu

Ser

Ser
15

Ala
Arg
Arg
Asp
Gly
95

His
Asp
Lys

Lys

Asp
175

Val Leu Ser Ala

Gln Ala Glu Asn

Ala Pro Ala Ala

Arg Tyr Thr Ser

Ser Ile Thr

Leu Gly Gly Asp

Val

Gly

Arg

Ile

His

80

Leu

Leu

Thr

Ala

Lys

160
Tyr
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Val
Leu
Arg
Asp
225
Pro
Asn
Glu
Lys
Val
305
Pro
Ala
Lys
Thr
Asn
385
Asn
Tle
Gln
Val
Tle

465
Glu

Lys
Asp
Thr
210
Tle
Glu
Ala
Lys
Gln
290
Asn
Glu
Arg
Tle
Asn
370
Leu
Leu
Phe
Lys
Val
450

Lys

Lys

Glu

Gln

195

Tyr

Lys

Glu

Leu

Leu

275

Lys

Glu

Phe

Lys

Leu

355

Leu

Lys

Ile

Asn

Glu

435

Lys

Lys

Asn

Ala
180
Ser
Tyr
Glu
Leu
Asn
260
Glu
Lys
Glu
Thr
Glu
340
Thr
Asn
Gly
Leu
Arg
420
Tle
Arg

Tyr

Ser

Lys

Phe

Glu

Trp

Arg

245

Asp

Tyr

Lys

Asp

Asn

325

Ile

Ile

Ser

Tyr

Asp

405

Leu

Pro

Ser

Gly

Lys

Gln
Tle
Gly
Tyr
230
Ser
Leu
Tyr
Pro
Tle
310
Leu
Tle
Tyr
Glu
Thr
390
Glu
Lys
Thr
Phe
Leu

470
Asp

Leu

Pro
215
Glu
Val
Asn
Glu
Thr
295
Lys
Lys
Glu
Gln
Leu
375
Gly
Leu
Leu
Thr
Tle
455

Pro

Ala

Leu
Thr
200
Gly
Met
Lys
Asn
Lys
280
Leu
Gly
Val
Asn
Ser
360
Thr
Thr
Trp
Val
Leu
440
Gln

Asn

Gln

Lys
185
Tyr
Glu
Leu
Tyr
Leu
265
Phe
Lys
Tyr
Tyr
Ala
345
Ser
Gln
His
His
Pro
425
Val
Ser
Asp

Lys

143

Val

Ile

Gly

Met

Ala

250

Val

Gln

Gln

Arg

His

330

Glu

Glu

Glu

Asn

Thr

410

Lys

Asp

Ile

Ile

Met

Gln
Asp
Ser
Gly
235
Tyr
Ile
Ile
Ile
Val
315
Asp
Leu
Asp
Glu
Leu
395
Asn
Lys
Asp
Lys
Ile

475
Ile

Lys
Leu
Pro
220
His
Asn
Thr
Tle
Ala
300
Thr
Tle
Leu
Tle
Tle
380
Ser
Asp
Val
Phe
Val
460

Ile

Asn

Ala
Leu
205
Phe
Cys
Ala
Arg
Glu
285
Lys
Ser
Lys
Asp
Gln
365
Glu
Leu
Asn
Asp
Ile
445
Ile

Glu

Glu

Tyr
190
Glu
Gly

Thr

Asp
270
Asn
Glu
Thr
Asp
Gln
350
Glu
Gln
Lys
Gln
Leu
430
Leu
Asn

Leu

Met

His

Thr

Trp

Tyr

Leu

255

Glu

Val

Ile

Gly

Ile

335

Ile

Glu

Ile

Ala

Ile

415

Ser

Ser

Ala

Ala

Gln

Gln
Arg
Lys
Phe
240
Tyr
Asn
Phe
Leu
Lys
320
Thr
Ala
Leu
Ser
Tle
400
Ala
Gln
Pro
Tle
Arg

480
Lys
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Arg Asn Arg

Gly
Met
Asp
545
Arg
Gln
Ser
Leu
Tyr
625
Phe
Met
Val
Lys
Ala
705
Leu
Gln
Ile

Tyr

Asn
785

Lys
Gln
530
Leu
Ser
Glu
Ser
Asn
610
Leu
Tle
Asn
Lys
Phe
690
Leu
Asp
Ala
Phe
Lys

770
Asp

Glu
515
Glu
Leu
Val
Glu
Ser
595
Leu
Leu
Asn
Leu
Ser
675
Lys
Tle
Lys
Glu
Tle
755

Tyr

Thr

Gln
500
Asn
Gly
Asn
Ser
Asn
580
Asp
Ala
Glu
Arg
Leu
660
Tle
Lys
Tle
Ala
Ser
740
Thr

Ser

Leu

485
Thr

Ala
Lys
Asn
Phe
565
Ser
Ser
Lys
Glu
Asn
645
Arg
Asn
Glu
Ala
Lys
725
Met
Pro
His

Tyr

Asn

Lys

Cys

Pro

550

Asp

Lys

Lys

Gly

630

Leu

Ser

Gly

Asn
710
Lys
Pro
His
Arg

Ser
790

Glu
Tyr
Leu
535
Phe
Asn
Lys
Ile
Lys
615
Asp
Val
Tyr
Gly
Asn
695
Ala
Val
Glu
Gln
Val

775
Thr

Leu
520
Tyr
Asn
Ser
Gly
Ser
600
Gly
Ile
Asp
Phe
Phe
680
Lys
Asp
Met
Ile
Ile
760

Asp

Arg

Tle
505
Tle
Ser
Tyr
Phe
Asn
585
Tyr
Arg
Asn
Thr
Arg
665
Thr
Gly
Phe
Glu
Glu
745
Lys

Lys

Lys

144

490
Glu

Glu

Leu

Glu

Asn

570

Glu

Ile

Tle
Asn
730
Thr
His
Lys

Asp

Glu
Lys
Glu
Val
555
Asn
Thr
Thr
Ser
Phe
635
Tyr
Asn
Phe
Lys
Phe
715
Gln
Glu
Tle

Pro

Asp
795

Ile
Ile
Ala
540
Asp
Lys
Pro
Phe
Lys
620
Ser
Ala
Asn
Leu
His
700
Lys
Met
Gln
Lys
Asn

780
Lys

Tle
Lys
525
Tle
His
Val
Phe
Lys
605
Thr
Val
Thr
Leu
685
His
Glu
Phe
Glu
Asp
765

Arg

Gly

Arg
510
Leu
Pro
Ile
Leu
Gln
590
Lys
Lys
Gln
Arg
Asp
670
Arg
Ala
Trp
Glu
750
Phe

Glu

Asn

495
Thr

His
Leu
Ile
Val
575
Tyr
His
Lys
Lys
Gly
655
Val
Lys
Glu
Lys
Glu
735
Lys
Lys

Leu

Thr

Thr
Asp
Glu
Pro
560
Lys
Leu
Ile
Glu
Asp
640
Leu
Lys
Trp
Asp
Lys
720
Lys
Glu
Asp

Ile

Leu
800
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Ile

Lys

Asp

Asp

Leu

865

Lys

Tyr

Arg

Lys

Lys

945

Glu

Glu

Glu

Asn

Thr

Tyr

Val

Lys

Pro

Glu

850

Thr

Tyr

Pro

Phe

Asn

930

Cys

Phe

Leu

Val

Asn
Leu
Gln
835
Lys
Lys
Tyr
Asn
Asp
915
Leu
Tyr
Tle

Tyr

Asn
995

Asn
Ile
820
Thr
Asn
Tyr
Gly
Ser
900
Val
Asp
Glu

Ala

Arg
980

Leu
805
Asn
Tyr
Pro
Ser
Asn
885
Arg
Tyr
Val
Glu
Ser

965
Val

Asn

Lys

Gln

Leu

Lys

870

Lys

Asn

Leu

Ile

Ala

950

Phe

Ile

Met Ile Asp

Gly Leu Tyr Asp Lys Asp Asn Asp Lys Leu
810 815
Ser Pro Glu Lys Leu Leu Met Tyr His His
825 830
Lys Leu Lys Leu Ile Met Glu Gln Tyr Gly
840 845
Tyr Lys Tyr Tyr Glu Glu Thr Gly Asn Tyr
855 860
Lys Asp Asn Gly Pro Val Ile Lys Lys Ile
875 880
Leu Asn Ala His Leu Asp Ile Thr Asp Asp
890 895
Lys Val Val Lys Leu Ser Leu Lys Pro Tyr
905 910
Asp Asn Gly Val Tyr Lys Phe Val Thr Val
920 925
Lys Lys Glu Asn Tyr Tyr Glu Val Asn Ser
935 940
Lys Lys Leu Lys Lys Ile Ser Asn Gln Ala
955 960
Tyr Asn Asn Asp Leu Ile Lys Ile Asn Gly
970 975
Gly Val Asn Asn Asp Leu Leu Asn Arg Ile
985 990
Ile Thr Tyr Arg Glu Tyr Leu Glu Asn Met
1000 1005

Asp Lys Arg Pro Pro Arg 1Ile Ile Lys Thr Ile Ala Ser Lys

1010

Gln

1025

1015 1020

Ser Ile Lys Lys Tyr Ser Thr Asp Ile Leu Gly Asn Leu

1030 1035

Glu Val Lys Ser Lys Lys His Pro Gln Ile Ile Lys Lys Gly

1040
<210> 34

<211> 984
<212> PRT
213> 2 Hh i (Campylobacter jejuni)

<400> 34

1045 1050

Met Ala Arg Ile Leu Ala Phe Asp Ile Gly Ile Ser Ser Ile Gly Trp

1

5

10 15

145
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Ala
Thr
Arg
Leu
65

Glu
Ser
Leu
Arg
Tle
145
Ser
Asn
Arg
Lys
Glu
225
His
Lys
Asn
Asp
Thr

305
Phe

Phe
Lys
Leu
50

Asn
Asp
Leu
Ser
Gly
130
Leu
Val
Ser
Cys
Lys
210
Val
Leu
Asn
Leu
Asp
290

Tyr

Lys

Ser
Val
35

Ala
His
Tyr
Ile
Lys
115
Tyr
Lys
Gly
Lys
Ile
195
Gln
Leu
Val
Ser
Leu
275
Leu

Lys

Gly

Glu
20

Glu
Arg
Leu
Gln
Ser
100
Gln
Asp
Ala
Glu
Glu
180
Ala
Arg
Ser
Gly
Pro
260
Asn
Asn

Gln

Glu

Asn

Asn

Ser

Lys

Ser

85

Pro

Asp

Asp

Ile

Tyr

165

Phe

Gln

Glu

Val

Asn

245

Leu

Asn

Ala

Thr

Lys

Asp
Pro
Ala
His
70

Phe
Tyr
Phe
Tle
Lys
150
Leu
Thr
Ser
Phe
Ala
230
Cys
Ala
Leu
Leu
Lys

310
Gly

Glu
Lys
Arg
55

Leu
Asp
Glu
Ala
Lys
135
Gln
Tyr
Asn
Phe
Gly
215
Phe
Ser
Phe
Lys
Leu
295

Lys

Thr

Leu
Thr
40

Lys
Tle
Glu
Leu
Arg
120
Asn
Asn
Lys
Val
Leu
200
Phe
Tyr
Phe
Met
Asn
280
Asn

Leu

Tyr

Lys Asp Cys

25
Gly

Arg

Ala

Ser

Arg

105

Val

Ser

Glu

Glu

Arg

185

Lys

Ser

Lys

Phe

Phe

265

Thr

Glu

Leu

Phe

146

Glu
Leu
Asn
Leu
90

Phe
Tle
Asp
Glu
Tyr
170
Asn
Asp
Phe
Arg
Thr
250
Val
Glu
Val

Gly

Ile

Ser
Ala
Glu
75

Ala
Arg
Leu
Asp
Lys
155
Phe
Lys
Glu
Ser
Ala
235
Asp
Ala
Gly
Leu
Leu

315
Glu

Gly
Leu
Arg
60

Phe
Lys
Ala
His
Lys
140
Leu
Gln
Lys
Leu
Lys
220
Leu
Glu
Leu
Ile
Lys
300

Ser

Phe

Val
Ala
45

Arg
Lys
Ala
Leu
Ile
125
Glu
Ala
Lys
Glu
Lys
205
Lys
Lys
Lys
Thr
Leu
285
Asn

Asp

Lys

Arg
30

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

Asp

Lys

Ile

Pro

Ala

Asn

Lys

95

Glu

Lys

Gly

Tyr

Lys

175

Tyr

Ile

Glu

Phe

Ala

255

Ile

Thr

Thr

Tyr

Tyr

Phe
Arg
Arg
Tyr
80

Gly
Leu
Arg
Ala
Gln
160
Glu
Glu
Phe
Glu
Ser
240
Pro
Tle
Lys
Leu
Glu

320
Lys
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Glu Phe TIle

Asn
Lys
Leu
385
Leu
Ala
Asp
Asn
Ala
465
Ala
Glu
Glu
Leu
Lys
545
Tyr
Val
Ala

Lys

Lys
625

Glu
Lys
370
Ser
Lys
Cys
Phe
Pro
450
Leu
Arg
Gln
Lys
Phe
530
Ile
Pro
Phe
Phe
Asn

610
Asp

Tle
355
Ala
Lys
Leu
Asn
Leu
435
Val
Leu
Glu
Asn
Leu
515
Lys
Ser
Tyr
Thr
Gly
595

Leu

Lys

Lys
340
Ala
Leu
Leu
Val
Glu
420
Pro
Val
Lys
Val
Glu
500
Gly
Glu
Asp
Ser
Lys
580
Asn

Pro

Glu

325
Ala

Lys
Ala
Glu
Thr
405
Leu
Ala
Leu
Lys
Gly
485
Asn
Leu
Gln
Leu
Arg
565
Gln
Asp

Thr

Gln

Leu
Asp
Lys
Phe
390
Pro
Asn
Phe
Arg
Tyr
470
Lys
Tyr
Lys
Lys
Gln
550
Ser
Asn
Ser

Lys

Lys
630

Gly
Ile
Tyr
375
Lys
Leu
Leu
Asn
Ala
455
Gly
Asn
Lys
Ile
Glu
535
Asp
Phe
Gln
Ala
Lys

615

Asn

Glu
Thr
360
Asp
Asp
Met
Lys
Glu
440
Ile
Lys
His
Ala
Asn
520
Phe
Glu
Asp
Glu
Lys
600

Gln

Phe

His
345
Leu
Leu
His
Leu
Val
425
Thr
Lys
Val
Ser
Lys
505
Ser
Cys
Lys
Asp
Lys
585
Trp

Lys

Lys

147

330

Asn
Tle
Asn
Leu
Glu
410
Ala
Tyr
Glu
His
Gln
490
Lys
Lys
Ala
Met
Ser
570
Leu
Gln

Arg

Asp

Leu
Lys
Gln
Asn
395
Gly
Ile
Tyr
Tyr
Lys
475
Arg
Asp
Asn
Tyr
Leu
555
Tyr
Asn
Lys

Ile

Arg
635

Ser
Asp
Asn
380
Tle
Lys
Asn
Lys
Arg
460
Tle
Ala
Ala
Tle
Ser
540
Glu
Met
Gln
Tle
Leu

620

Asn

Gln
Glu
365
Gln
Ser
Lys
Glu
Asp
445
Lys
Asn
Lys
Glu
Leu
525
Gly
Ile
Asn
Thr
Glu
605

Asp

Leu

Asp
350
Ile
Ile
Phe
Tyr
Asp
430
Glu
Val
Ile
Ile
Leu
510
Lys
Glu
Asp
Lys
Pro
590
Val

Lys

Asn

335
Asp

Lys
Asp
Lys
Asp
415
Lys
Val
Leu
Glu
Glu
495
Glu
Leu
Lys
His
Val
575
Phe
Leu

Asn

Asp

Leu
Leu
Ser
Ala
400
Glu
Lys
Thr
Asn
Leu
480
Lys
Cys
Arg
Tle
Tle
560
Leu
Glu
Ala

Tyr

Thr
640
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Arg Tyr Ile

Phe
Lys
Ala
Leu
705
Tle
Ala
Arg
Lys
Gly
785
Ser
Tle
Val
Tle
Ala
865
Asn
Gln
Thr

Glu

Lys

Leu

Gly

Leu

690

His

Val

Glu

Lys

Ile

770

Ala

Tyr

Arg

Asp

Tyr

850

Tyr

Thr

Ser

Thr

930
Glu

Pro
Ser
675
Arg
His
Lys
Leu
Phe
755
Asp
Leu
Gly
Lys
Ile
835
Thr
Ser
Glu
Lys
Ser
915

Leu

Val

Ala
Leu
660
Lys
His
Ala
Ala
Tyr
740
Phe
Glu
His
Gly
Val
820
Phe
Met
Lys
Phe
Asp
900
Thr

Ser

Ile

Arg
645
Ser
Val
Thr
Ile
Phe
725
Ala
Glu
Ile
Glu
Lys
805
Asn
Lys
Asp
Lys
Cys
885
Met
Val

Lys

Ala

Leu

Asp

His

Trp

Asp

710

Ser

Lys

Pro

Phe

Glu

790

Glu

Gly

His

Phe

Gly

870

Phe

Gln

Ser

Asn

Lys

Val
Asp
Val
Gly
695
Ala
Asp
Lys
Phe
Val
775
Thr
Gly
Lys
Lys
Ala
855
Glu
Ser
Glu
Leu
Gln

935

Ser

Leu

Glu

Glu

680

Phe

Val

Phe

Ile

Ser

760

Ser

Phe

Val

Ile

Lys

840

Leu

Ile

Leu

Pro

Ile

920

Lys

Ile

Asn Tyr Thr

Asn
665
Ala
Ser
Ile
Lys
Ser
745
Gly
Lys
Arg
Leu
Val
825
Thr
Lys
Lys
Tyr
Glu
905
Val
Ile

Gly

148

650
Thr

Lys
Ala
Ile
Lys
730
Glu
Phe
Pro
Lys
Lys
810
Lys
Asn
Val
Asp
Lys
890
Phe
Ser

Leu

Ile

Lys
Ser
Lys
Ala
715

Glu

Leu

Glu

Glu

795

Ala

Asn

Lys

Leu

875

Asp

Val

Lys

Phe

Gln

Lys

Leu

Gly

Asp

700

Tyr

Gln

Asp

Gln

780

Glu

Leu

Gly

Phe

Pro

860

Ile

Ser

Tyr

His

Lys

940

Asn

Asp
Asn
Met
685
Arg
Ala
Glu
Tyr
Lys
765
Lys
Glu
Glu
Asp
Tyr
845
Asn
Leu
Leu
Tyr
Asp
925

Asn

Leu

Tyr
Asp
670
Leu
Asn
Asn
Ser
Lys
750
Val
Lys
Phe
Leu
Met
830
Ala
Lys
Met
Ile
Asn
910
Asn

Ala

Lys

Leu
655
Thr
Thr
Asn
Asn
Asn
735
Asn
Leu
Pro
Tyr
Gly
815
Phe
Val
Ala
Asp
Leu
895
Ala
Lys

Asn

Val

Asp
Gln
Ser
His
Ser
720

Ser

Lys

Ser
Gln
800
Lys
Arg
Pro
Val
Glu
880
Tle
Phe
Phe

Glu

Phe
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945

950

Glu Lys Tyr Ile Val Ser Ala Leu Gly

965

Arg GIn Arg Glu Asp Phe Lys Lys

<210> 35

<211> 1087
<212> PRT
(213> WEHNR W Hh ZF #9454 (Geobacilus

<400> 35

980

Met Arg Tyr Lys Ile

1

Ala Val Met

Tle
Pro
His
65

Thr
Val
Glu
Ser
Lys
145
Gly
Lys
Glu

Cys

Arg

Phe
Arg
50

Arg

Lys

Leu
Asn
130
His
Glu
Gly
Tle
Thr

210

Pro

Asp
35

Arg
Leu
Glu
Gln
Ala
115
Arg
Tle
Met
Glu
Arg
195

Glu

Val

Asn
20

Arg
Leu
Glu
Glu
Leu
100
Arg
Lys
Glu
Tle
Asn
180
Leu

Glu

Ala

5
Leu

Ala

Ala

Arg

Leu

85

Arg

Val

Ser

Glu

Val

165

Tyr

Ile

Phe

Ser

Gly Leu Asp Ile

Asp

Glu

Arg

Ile

70

Val

Leu

Glu

Asn

150

Lys

Thr

Phe

Glu

Lys

Ile
Asn
Ser
55

Arg
Lys
Glu
Leu
Arg
135
Arg
Asp
Asn
Ser
Asn

215
Asp

Pro
Pro
40

Ala
Arg
Leu
Ala
His
120
Ser
Ala
Pro
Thr
Lys
200

Glu

Asp

Arg
25

Gln
Arg
Leu
Phe
Leu
105
Leu
Asn
Tle
Lys
Tle
185
Gln
Tyr

Ile

149

955

960

Glu Val Thr Lys Ala Glu Phe

970

stereothermophilus)

Gly Ile Thr

10
Ile

Thr

Arg

Val

Glu

90

Asp

Ala

Lys

Leu

Phe

170

Ala

Arg

Ile

Glu

Glu

Gly

Arg

Ile

75

Glu

Arg

Lys

Glu

Ser

155

Ala

Arg

Glu

Thr

Lys

Asp
Glu
Leu
60

Arg
Lys
Lys
Arg
Asn
140
Ser
Leu
Asp
Phe
Ile

220
Lys

Ser

Leu

Ser

45

Glu

His

Leu

Arg

125

Ser

Tyr

His

Asp

Gly

205

Trp

Val

Val
Gly
30

Leu
Arg
Gly
Glu
Asn
110
Gly
Thr
Arg
Lys
Leu
190
Asn

Ala

Gly

975

Gly
15

Val
Ala
Arg
Tle
Tle
95

Asn
Phe
Met
Thr
Arg
175
Glu
Met

Ser

Phe

Trp

Arg

Leu

Lys

Leu

80

Asp

Asp

Lys

Leu

Val

160

Asn

Ser

Gln

Cys



CN 115667505 A

.1l

80/249 T

225
Thr

Gln
Pro
Glu
Leu
305
Arg
Asp
Gly
Ala
Asn
385
Val
Lys
Met
Thr
Ile
465
Arg
Ile

Arg

Ala

Phe
Ser
Ser
Gln
290
Leu
Gly
Ala
Lys
Leu
370
Glu
Tyr
Phe
Glu
Phe
450
Pro
Lys
His
Lys

Ile
530

Glu
Phe
Gly
275
Ala
His
Glu
Tyr
Ser

355
Thr

Asp
Gly
Gln
435
Thr
Pro
Val
Ile
Thr

515
Arg

Pro
Tle
260
Ala
Phe
Leu
Ser
His
340
Ser
Leu
Glu
Asn
His
420
Gly
Gly
Tle
Val
Glu
500

Lys

Gln

Lys
245
Ala
Arg
Gln
Pro
Arg
325
Gln
Ser
Phe
Gln
Glu
405
Leu
Glu
Pro
Ala
Asn
485
Leu

Lys

Leu

230
Glu

Trp
Gly
Lys
Asp
310
Lys
Ile
Phe
Lys
Asn
390
Leu
Ser
Val
Lys
Asn
470
Ala
Ala

Glu

Met

Lys
Glu
Leu
Asn
295
Asp
Gln
Arg
Leu
Asp
375
Gly
Ile
Leu
Tyr
Lys
455
Pro
Ile
Arg

Gln

Glu
535

Arg
His
Thr
280
Lys
Thr
Asn
Lys
Pro
360
Asp
Lys
Glu
Lys
Ser
440
Lys
Val
Ile

Asp

Asp
520

Ala
Tle
265
Asp
Tle
Tyr
Glu
Ala
345
Tle
Ala
Arg
Glu
Ala
425
Ser
Gln
Val
Lys
Leu
505

Glu

Gly

150

Pro
250
Asn
Glu
Thr
Phe
Asn
330
Val
Asp
Asp
Met
Leu
410
Leu
Ala
Lys
Met
Lys
490
Ser

Asn

Leu

235
Lys

Lys
Glu
Tyr
Lys
315
Ile
Asp
Phe
Ile
Pro
395
Leu
Arg
Cys
Thr
Arg
475
Tyr
Gln

Arg

Thr

Ala

Leu

His
300
Gly
Arg
Lys
Asp
His
380
Asn
Asn
Ser
Glu
Met
460
Ala
Gly
Thr

Lys

Leu
540

Thr

Arg

Arg

285

Asp

Ile

Phe

Val

Thr

365

Ser

Leu

Leu

Ile

445

Leu

Leu

Ser

Phe

Lys

525

Asn

Tyr
Leu
270
Leu
Tle
Val
Leu
Tyr
350
Phe
Tyr
Ala
Ser
Leu
430
Ala
Leu
Thr
Pro
Asp
510

Asn

Pro

Thr
255
Tle
Leu
Arg
Tyr
Glu
335
Gly
Gly
Leu
Asn
Phe
415
Pro
Gly
Pro
Gln
Val
495
Glu

Glu

Thr

240
Phe

Ser

Tyr

Thr

Asp

320

Leu

Lys

Tyr

Lys
400
Thr
Tyr
Tyr
Asn
Ala
480
Ser
Arg

Thr

Gly
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His Asp Ile

545
Ala

Tyr
Ser
Gly
Gln
625
Lys
Glu
Phe
Lys
Ser
705
Ala
Lys
Lys
Glu
Leu
785
Val
Gln

Ile

Ser

Tyr
Val
Tyr
Asn
610
Gln
Arg
Phe
Ala
Gln
690
Arg
Val
Val
Lys
Leu
770
Asn
Phe
Glu

Gln

Gly

Ser
Glu
Thr
595
Arg
Phe
Asp
Lys
Asn
675
Lys
Trp
Asp
Thr
Thr
755
Arg
Leu
Val
Thr
Thr

835
His

Val
Leu
Val
580
Asn
Tle
Glu
Arg
Asn
660
Phe
Val
Glu
Ala
Ala
740
Glu
Ala
Gly
Ser
Leu
820

Val

Phe

Lys
Gln
565
Asp
Lys
Pro
Thr
Leu
645
Arg
Ile
Tyr
Phe
Ala
725
Phe
Pro
Arg
Asn
Arg
805
Arg

Val

Pro

Phe
550
Pro
His
Val
Ala
Phe
630
Leu
Asn
Arg
Thr
Asn
710
Tle
Tyr
His
Leu
Tyr
790
Met
Arg

Lys

Met

Lys

Ile

Val

Leu

Glu

615

Val

Arg

Leu

Glu

Val

695

Lys

Val

Gln

Phe

Ser

775

Asp

Pro

Tyr

Thr

Tyr

Leu
Glu
Ile
Val
600
Tyr
Leu
Leu
Asn
His
680
Asn
Asn
Ala
Arg
Pro
760
Lys
Asp
Lys
Val
Lys

840
Gly

Trp
Ile
Pro
585
Leu
Leu
Thr
His
Asp
665
Leu
Gly
Arg
Cys
Arg
745
Gln
His
Gln
Arg
Gly
825
Leu

Lys

151

Ser
Glu
570
Tyr
Thr
Gly
Asn
Tyr
650
Thr
Lys
Arg
Glu
Thr
730
Glu
Pro
Pro
Lys
Ser
810
Tle

Ser

Glu

Glu
555
Arg
Ser
Arg
Val
Lys
635
Asp
Arg
Phe
Val
Glu
715
Thr
Gln
Trp
Lys
Leu
795
Val
Asp

Glu

Ser

Gln

Leu

Arg

Glu

Gly

620

Gln

Glu

Tyr

Ala

Thr

700

Ser

Pro

Asn

Pro

Glu

780

Glu

Thr

Glu

Ile

Asp

Asn
Leu
Ser
Asn
605
Thr
Phe
Asn
Tle
Glu
685
Ala
Asp
Ser
Lys
His
765
Ser
Ser
Gly
Arg
Lys

845

Pro

Gly
Glu
Leu
590
Arg
Glu
Ser
Glu
Ser
670
Ser
His
Leu
Asp
Glu
750
Phe
Tle
Leu
Ala
Ser
830

Leu

Arg

Arg
Pro
575
Asp
Glu
Arg
Lys
Glu
655
Arg
Asp
Leu
His
Ile
735
Leu
Ala
Lys
Gln
Ala
815
Gly

Asp

Thr

Cys
560
Gly
Asp
Lys
Trp
Lys
640
Thr
Phe
Asp
Arg
His
720
Ala
Ala
Asp
Ala
Pro
800
His
Lys

Ala

Tyr
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850 855 860

Glu Ala Ile Arg Gln Arg Leu Leu Glu His Asn Asn Asp Pro Lys Lys

865 870 875 880

Ala Phe Gln Glu Pro Leu Tyr Lys Pro Lys Lys Asn Gly Glu Pro Gly

885 890 895
Pro Val Ile Arg Thr Val Lys Ile Ile Asp Thr Lys Asn Gln Val Ile
900 905 910
Pro Leu Asn Asp Gly Lys Thr Val Ala Tyr Asn Ser Asn Ile Val Arg
915 920 925

Val Asp Val Phe Glu Lys Asp Gly Lys Tyr Tyr Cys Val Pro Val Tyr
930 935 940

Thr Met Asp Ile Met Lys Gly Ile Leu Pro Asn Lys Ala Ile Glu Pro

945 950 955 960

Asn Lys Pro Tyr Ser Glu Trp Lys Glu Met Thr Glu Asp Tyr Thr Phe

965 970 975
Arg Phe Ser Leu Tyr Pro Asn Asp Leu Ile Arg Ile Glu Leu Pro Arg
980 985 990
Glu Lys Thr Val Lys Thr Ala Ala Gly Glu Glu Ile Asn Val Lys Asp
995 1000 1005

Val Phe Val Tyr Tyr Lys Thr Ile Asp Ser Ala Asn Gly Gly Leu
1010 1015 1020

Glu Leu Ile Ser His Asp His Arg Phe Ser Leu Arg Gly Val Gly
1025 1030 1035

Ser Arg Thr Leu Lys Arg Phe Glu Lys Tyr Gln Val Asp Val Leu
1040 1045 1050

Gly Asn Ile Tyr Lys Val Arg Gly Glu Lys Arg Val Gly Leu Ala
1055 1060 1065

Ser Ser Ala His Ser Lys Thr Gly Glu Thr Val Arg Pro Leu Gln
1070 1075 1080

Ser Thr Arg Asp
1085

<210> 36

211> 1052

<212> PRT

<213> EIJfi RIS AT 4 (Haemophilus parainfluenzae)

<400> 36

Met Glu Asn Lys Asn Leu His Tyr Ile Leu Gly Leu Asp Leu Gly Ile

1 5 10 15

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

152
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Leu
Gln
Arg
65

Leu
His
Arg
Tyr
Gly
145
Ala
Glu
Ser
Gln
Thr
225
Leu
Lys
Asn
Glu
Tyr

305
Lys

Arg
Lys
50

Arg
Leu
Gln
Gln
Leu
130
Ala
Thr
Glu
Arg
His
210
Ala
Lys
Asn
Leu
Arg
290

Ala

Gly

Leu
35

Gly
Leu
Lys
Val
Glu
115
Ser
Leu
Tyr
Gly
Leu
195
Phe
Leu
Met
Thr
Arg
275
Leu

Gln

Val

20
Ile

Glu
Thr
Ser
Trp
100
Trp
Gln
Leu
Arg
His
180
Asp
Gly
Leu
Leu
Tyr
260
Ile
Met

Val

Arg

Asp
Ser
Gln
Glu
85

Gln
Ala
Arg
Ser
Thr
165
Tle
Leu
Asn
Met
Gly
245
Thr
Gln
Leu

Arg

Tyr
325

Val
Leu
Arg
70

Asn
Leu
Ala
Lys
Gly
150
Pro
Arg
Leu
Pro
Trp
230
Lys
Ala
Glu
Tle
Ser

310

Ser

Gly
Ala
55

Arg
Tle
Arg
Val
Asn
135
Val
Ala
Asn
Ala
Phe
215
Gln
Cys
Glu
Asn
Glu
295

Ile

Gly

Val
40

Leu
Val
Leu
Val
Leu
120
Glu
Ala
Glu
Gln
Glu
200
Ala
Lys
Thr
Arg
Gly
280
Gln

Leu

Glu

25

Arg Thr Phe

Ser
Ala
Leu
Glu
105
Leu
Ser
Ser
Leu
Gln
185
Met
Ser
Pro
Phe
Phe
265
Leu
Pro

Asn

Asp

153

Arg
Arg
Ser
90

Gly
His
Lys
Asn
Ala
170
Gly
Glu
Glu
Ala
Glu
250
Val
Glu
Tyr

Leu

Lys
330

Arg
Leu
75

Thr
Leu
Leu
Ser
His
155
Val
Ala
Leu
Lys
Leu
235
Asp
Trp
Arg
Glu
Ser

315
Lys

Glu
Ser
60

Lys
Asp
Asp
Ile
Glu
140
Glu
Lys
Tyr
Leu
Leu
220
Ser
Glu
Ile
Ala
Lys
300

Asp

Ala

Arg
45

Ala
Lys
Glu
Arg
Lys
125
Asn
Leu
Lys
Thr
Phe
205
Leu
Gly
Tyr
Thr
Leu
285
Ala

Asp

Ile

30
Ala

Arg
Ala
Arg
Lys
110
His
Lys
Leu
Phe
His
190
Ser
Glu
Glu
Lys
Lys
270
Ser
Lys

Ala

Glu

Glu
Ser
Lys
Leu
95

Leu
Arg
Glu
Gln
Glu
175
Thr
Arg
Asn
Asp
Ala
255
Leu
Asp
Leu

Ile

Thr
335

Thr
Ala
Arg
80

Pro
Glu
Gly
Leu
Gln
160
Val
Phe
Gln
Leu
Tle
240
Ala
Asn
Asn
Thr
Phe

320
Lys
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Thr Thr Leu Met

Glu
Thr
Glu
385
Asn
Leu
Tyr
Thr
Arg
465
Asn
Thr
Lys
Tle
Tle
545
Ser
Glu
Asn
Leu
Arg

625
Lys

Gly
Leu
370
Asp
Ala
Lys
Asp
Glu
450
Asn
Gly
Gly
Arg
Lys
530
Leu
Gly
Val
Asn
Thr
610

Thr

Gln

Asn
355
Leu
Ile
Leu
Ala
Glu
435
Glu
Pro
Val
Arg
Gln
515
Thr
Lys
Lys
Asp
Lys
595
Pro

Phe

Arg

340

Asn
Asp
Ser
Leu
Leu
420
Ala
Thr
Val
Val
Glu
500
Glu
Leu
Met
Pro
His
580
Val
Phe

Lys

Ile

Glu

Leu

Glu

Ala

Glu

405

Cys

His

Val

Arg

485

Val

Glu

Phe

Arg

Leu

565

Ala

Leu

Glu

Ala

Leu

Met
Lys
Tle
Tyr
390
Asn
Lys
Arg
His
Leu
470
Leu
Gly
Asn
Pro
Leu
550
Glu
Leu
Val
Trp
Leu

630

Ser

Lys

Ala

Gly

375

Leu

Leu

Leu

Glu

Phe

455

Tyr

Lys

Arg

Asn

535

Tyr

Leu

Pro

Leu

Leu

615

Val

Gln

Ala
Glu
360
Thr
Ala
Ser
Leu
Tle
440
Leu
Thr
Gly
Ser
Lys
520
Phe
Tyr
His
Leu
Ala
600
Asp

Glu

Lys

Tyr
345
Trp
Ala
Gly
Phe
Pro
425
Tyr
Pro
Leu
Ser
Tyr
505
Gln
Ser
Gln
Arg
Ser
585
Asn
Gly
Thr

Leu

154

His

Val

Phe

Lys

Asp

410

Leu

Gly

Gln

Thr

Pro

490

Lys

Arg

Gly

Gln

Leu

570

Arg

Glu

Lys

Ser

Asp

Gln
Ala
Ser
Leu
395
Lys
Met
Asp
Tle
Gln
475
Ala
Asp
Glu
Glu
Asn
555
Phe
Thr
Asn
Asn
Ala

635
Glu

Tle
Leu
Leu
380
Ser
Phe
Gln
His
Pro
460
Ala
Arg
Arg
Lys
Pro
540
Ala
Glu
Trp
Gln
Asn
620

Phe

Lys

Arg

Lys

365

Gln

Ile

Gln

Tyr

445

Ala

Arg

Ile

His

Thr

525

Lys

Lys

Gln

Asp

Asn

605

Ser

Pro

Gly

Lys
350
Ala
Lys
Pro
Gln
Gly

430
Gly

Lys
His
Glu
510
Ile
Gly
Cys
Lys
Asp
590
Lys
Glu

Tyr

Phe

Val
Asn
Thr
Val
Leu
415
Leu
Lys
Glu
Val
Tle
495
Leu
Ser
Lys
Leu
Tyr
575

Ser

Gly

Ala

Ile

Leu

Pro

Asp

Leu

400

Ser

Lys
Ile
Ile
480
Glu
Lys
Glu
Asp
Tyr
560
Val
Phe
Asn
Trp
Lys

640
Glu
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Arg Asn Leu

Ile

Ala

Ala

705

Leu

Val

Glu

Phe

Glu

785

Val

Gln

Ile

Glu

Lys

865

Glu

Glu

Ala

Lys

Leu
945

Ala
Ser
690
Lys
Val
Arg
Thr
Lys
770
Leu
Gln
Gly
Ser
Leu
850
Thr
Pro
Gln
Asp
Tyr

930

Pro

Asp
675
Asn
Ser
Ala
Phe
Gly
755
Gln
Glu
Pro
His
Met
835
Met
Arg
Phe
Val
Asn
915

Phe

Asn

Asn
660
Asn
Gly
Arg
Cys
Lys
740
Glu
Glu
Asn
Leu
Met
820
Tle
Val
Leu
Met
Gln
900
Ala

Leu

Lys

645
Asp

Met
Gln
Glu
Ser
725
Ala
Tle
Val
Arg
Phe
805
Glu
Lys
Asn
Glu
Lys
885
Lys
Ser

Val

Ala

Thr
His
Tle
Asp
710
Thr
Gly
Tle
Glu
Leu
790
Val
Thr
Met
Arg
Ala
870
Lys
Ser
Met

Pro

Val
950

Arg
Leu
Thr
695
Asn
Val
Asp
Pro
Tle
775
Pro
Ser
Val
Pro
Glu
855
Phe
Gly
Gly
Val
Tle

935
Ile

Tyr
Thr
680
Ala
Asp
Ala
Val
Leu
760
Arg
Asp
Arg
Lys
Leu
840
Arg
Asn
Gly
Val
Arg
920

Tyr

Gln

Val
665
Gly
Leu
Arg
Met
Phe
745
His
Tle
Arg
Met
Ser
825
Thr
Glu
Asp
Ala
Leu
905
Val

Thr

Gly

155

650
Ala

Glu
Leu
His
Gln
730
Thr
Phe
Phe
Pro
Pro
810
Ala
Lys
Lys
Asp
Ile
890
Val
Asp

Trp

Lys

Arg
Gly
Arg
His
715
Gln
Gly
Pro
Ser
Gln
795
Thr
Lys
Leu
Asp
Pro
875
Val
Arg
Val

Gln

Asp
955

Phe
Lys
Arg
700
Ala
Lys
Glu
Thr
Asp
780
Ala
Arg
Arg
Lys
Leu
860
Ala
Lys
Gln
Phe
Val

940
Glu

Leu
Arg
685
Arg
Leu
Ile
Arg
Pro
765
Asn
Asn
Lys
Leu
Leu
845
Tyr
Lys
Ser
Gly
Thr
925

Ala

Glu

Cys
670
Lys
Trp
Asp
Thr
Ile
750
Trp
Pro
His
Met
Asn
830
Lys
Asp
Ala
Val
Asn
910
Lys

Lys

Asp

655

Asn
Val
Gly
Ala
Arg
735
Asp
Gln
Lys
Glu
Thr
815
Glu
Asp
Ala
Phe
Arg
895
Gly
Asp

Gly

Trp

Phe
Phe
Leu
Val
720
Phe
Arg
Phe
Leu
Phe
800
Gly
Gly
Leu
Leu
Ala
880
Val
Val
Gly

Ile

Glu
960
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Asp Tle Asp Asp Ala Thr Phe Gln Phe Ser Leu His Pro Asn Asp Leu

965

970

975

Ile Ser Val Lys Thr Lys Lys Asp Glu Phe Leu Gly Tyr Phe Asn Gly

980

Leu Asn Arg His Thr Gly Gly Ile

Lys Ser Lys Gly Lys Gln Gly

1010

Ile Ala Leu Ser Phe Glu Lys

1025
Asn Tle

1040
<210> 37
211> 10
<212> PR

213> il

<400> 37

995

Arg Leu Cys Lys Pro

82
T

/s R

Met Ala Ala Phe

1
Ile Gly

Glu Asn

Ala Glu
50

Ala Arg

65

Arg Ala

Phe Asp

Leu Arg

Ala Val
130

Lys Asn

145

Gly Val

Tle
Pro
35

Val
Ser
Arg
Glu
Ala
115
Leu

Glu

Ala

Ala
20

Tle
Pro
Val
Arg
Asn
100
Ala
Leu

Gly

Asp

1000

985

Asn Ile Arg Thr His

990

Asp Leu Glu

1005

Ile Phe Glu Gly Ile

1015

1030

1045

(Neisseria meningitidis)

Lys Pro Asn Pro Ile

5

Ser

Cys

Lys

Arg

Leu

85

Gly

Ala

His

Glu

Asn
165

Val
Leu
Thr
Arg
70

Leu
Leu
Leu
Leu
Thr

150
Ala

Gly
Ile
Gly
55

Leu
Lys
Ile
Asp
Ile
135

Ala

His

Trp
Asp
40

Asp
Thr
Arg
Lys
Arg
120
Lys

Asp

Ala

Ala
25

Leu
Ser
Arg
Glu
Ser
105
Lys
His
Lys

Leu

156

Asn
10
Met

Gly

Leu

Gly
90

Leu
Leu
Arg

Glu

Gln
170

Tyr

Val

Val

Ala

Arg

75

Val

Pro

Thr

Gly

Leu

155
Thr

1020
Tyr Gln Ile Asp Glu Leu Gly Lys
1035
Ser Lys Arg Gln Pro Val Arg
1050

Tle
Glu
Arg
Met
60

Ala
Leu
Asn
Pro
Tyr
140

Gly

Gly

Leu
Tle
Val
45

Ala
His
Gln
Thr
Leu
125
Leu

Ala

Asp

Gly
Asp
30

Phe
Arg
Arg
Ala
Pro
110
Glu
Ser

Leu

Phe

Leu
15

Glu
Glu
Arg
Leu
Ala
95

Trp
Trp
Gln

Leu

Arg
175

Gly Val Lys

Asp

Asp

Arg

Leu

Leu

80

Asp

Gln

Ser

Arg

Lys

160
Thr
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Pro Ala Glu Leu

Arg
Gln
Pro
225
Thr
His
Thr
Leu
Leu
305
Arg
Tyr
Tyr
Lys
Ala
385
Asp
Phe
Pro
Tyr
Pro

465
Leu

Asn
Ala
210
His
Gln
Cys
Ala
Glu
290
Met
Lys
Gly
His
Ser
370
Phe
Arg
Asp
Leu
Gly
450

Pro

Ser

Gln
195
Glu
Val
Arg
Thr
Glu
275
Gln
Asp
Leu
Lys
Ala
355
Pro
Ser
Ile
Lys
Met
435
Asp

Ile

Gln

180
Arg

Leu
Ser
Pro
Phe
260
Arg
Gly
Glu
Leu
Asp
340
Tle
Leu
Leu
Gln
Phe
420
Glu
His
Pro

Ala

Ala

Gly

Ile

Gly

Ala

245

Glu

Phe

Ser

Pro

Gly

325

Asn

Ser

Asn

Phe

Pro

405

Val

Gln

Tyr

Ala

Arg

Leu
Asp
Leu
Gly
230
Leu
Pro
Ile
Glu
Tyr
310
Leu
Ala
Arg
Leu
Lys
390
Glu
Gln
Gly
Gly
Asp

470
Lys

Asn

Tyr

Leu

215

Leu

Ser

Ala

Trp

295

Arg

Glu

Glu

Ala

Ser

375

Thr

Ile

Ile

Lys

Lys

455

Glu

Val

Lys
Ser
200
Phe
Lys
Gly
Glu
Leu
280
Pro
Lys
Asp
Ala
Leu
360
Pro
Asp
Leu
Ser
Arg
440
Lys

Ile

Ile

Phe
185
His
Glu
Glu
Asp
Pro
265
Thr
Leu
Ser
Thr
Ser
345
Glu
Glu
Glu
Glu
Leu
425
Tyr
Asn
Arg

Asn

157

Glu Lys

Thr Phe

Lys Gln

Gly Ile
235

Ala Val

250

Lys Ala

Lys Leu

Thr Asp

Lys Leu
315

Ala Phe

330

Thr Leu

Lys Glu
Leu Gln
Asp Tle
395
Ala Leu
410
Lys Ala
Asp Glu
Thr Glu
Asn Pro

475
Gly Val

Glu
Ser
Lys
220
Glu
Gln
Ala
Asn
Thr
300
Thr
Phe
Met
Gly
Asp
380
Thr
Leu
Leu
Ala
Glu
460

Val

Val

Ser
Arg
205
Glu
Thr
Lys
Lys
Asn
285
Glu
Tyr
Lys
Glu
Leu
365
Glu
Gly
Lys
Arg
Cys
445
Lys

Val

Arg

Gly
190
Lys
Phe
Leu
Met
Asn

270
Leu

Ala
Gly
Met
350
Lys
Ile
Arg
His
Arg
430
Ala
Ile

Leu

Arg

His

Asp

Gly

Leu

Leu

255

Thr

Arg

Ala

Gln

Leu

335

Lys

Asp

Gly

Leu

Ile

415

Ile

Glu

Tyr

Arg

Tyr

Tle
Leu
Asn
Met
240
Gly
Tyr
Tle
Thr
Ala
320
Arg
Ala
Lys
Thr
Lys
400
Ser
Val
Tle
Leu
Ala

480
Gly
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Ser Pro Ala

Phe
Asp
Val
545
Gln
Arg
Ser
Ser
Gly
625
Thr
Phe
Val
Gly
Leu
705
Arg
Met
Phe

Lys

Ile
785

Lys
Arg
530
Gly
Gln
Leu
Arg
Glu
610
Lys
Ser
Asp
Asn
Lys
690
Leu
His
Gln
Asp
Thr

770
Arg

Asp
515
Glu
Glu
His
Asn
Thr
595
Asn
Asp
Arg
Glu
Arg
675
Gly
Arg
His
Gln
Gly
755
His

Val

Arg
500
Arg
Lys
Pro
Gly
Glu
580
Trp
Gln
Asn
Phe
Asp
660
Phe
Lys
Gly
Ala
Lys
740
Lys

Phe

Phe

485
Ile

Lys
Ala
Lys
Lys
565
Lys
Asp
Asn
Ser
Pro
645
Gly
Leu
Lys
Phe
Leu
725
Ile
Thr

Pro

Gly

His
Glu
Ala
Ser
550
Cys
Gly
Asp
Lys
Arg
630
Arg
Phe
Cys
Arg
Trp
710
Asp
Thr
Ile

Gln

Lys
790

Ile
Ile
Ala
535
Lys
Leu
Tyr
Ser
Gly
615
Glu
Ser
Lys
Gln
Val
695
Gly
Ala
Arg
Asp
Pro

775

Pro

Glu
Glu
520
Lys
Asp
Tyr
Val
Phe
600
Asn
Trp
Lys
Glu
Phe
680
Phe
Leu
Val
Phe
Lys
760

Trp

Asp

Thr
505
Lys
Phe
Tle
Ser
Glu
585
Asn
Gln
Gln
Lys
Arg
665
Val
Ala
Arg
Val
Val
745
Glu

Glu

Gly

158

490
Ala

Arg
Arg
Leu
Gly
570
Ile
Asn
Thr
Glu
Gln
650
Asn
Ala
Ser
Lys
Val
730
Arg
Thr

Phe

Lys

Arg
Gln
Glu
Lys
555
Lys
Asp
Lys
Pro
Phe
635
Arg
Leu
Asp
Asn
Val
715
Ala
Tyr
Gly

Phe

Pro
795

Glu
Glu
Tyr
540
Leu
Glu
His
Val
Tyr
620
Lys
Ile
Asn
Arg
Gly
700
Arg
Cys
Lys
Glu
Ala

780
Glu

Val
Glu
525
Phe
Arg
Tle
Ala
Leu
605
Glu
Ala
Leu
Asp
Met
685
Gln
Ala
Ser
Glu
Val
765

Gln

Phe

Gly
510
Asn
Pro
Leu
Asn
Leu
590
Val
Tyr
Arg
Leu
Thr
670
Arg
Tle
Glu
Thr
Met
750
Leu

Glu

Glu

495
Lys

Arg
Asn
Tyr
Leu
57h
Pro
Leu
Phe
Val
Gln
655
Arg
Leu
Thr
Asn
Val
735
Asn
His
Val

Glu

Ser
Lys
Phe
Glu
560
Gly
Phe
Gly
Asn
Glu
640
Lys
Tyr
Thr
Asn
Asp
720
Ala
Ala
Gln

Met

Ala
800
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Asp Thr

Arg Pro

Ala Pro
Ala
850
Gln

Ser

Thr
865
Glu Pro

Asp Asp

Ala Gly

Gln Lys
930
Ala Thr
945
Leu Val

Arg Ala

Asp Ser

Val Ile
1010
His
1025
Lys
1040

His

Thr
1055
Ile

1070
<210> 38
211> 33
<212> PR

Glu

Pro

Glu

Asn

835

Lys

Leu

Lys

Pro

Asn

915

Thr

Met

Pro

Val

Phe
995

Thr Lys

Ile Gly

Arg Pro

8
T

Glu
Ala
820
Arg
Arg
Lys
Leu
Ala
900
Arg
Gly
Val
Ile
Val

980

Asn

Arg Gly Thr

Ala Leu Ser

Lys
805
Val
Lys
Leu
Leu
Tyr
885
Lys
Thr
Val
Arg
Tyr
965

Gln

Phe

Lys Ala

Gly Asn

Lys Asn

Phe Gln

Cys Arg

Leu
His
Met
Asp
Lys
870
Glu
Ala
Gln
Trp
Val
950
Ser

Gly

Lys

Arg Thr Leu

Glu Val
825
Gln

Tyr

Gly
840
Gly

Ser

Glu
855
Asp

Val

Leu Glu

Ala Leu Lys

Phe Ala Glu

905

Gln Val Lys
920

Val Arg

935

Asp

Asn

Val Phe

Trp Gln Val
Glu

985

Lys Asp

Phe Ser Leu His Pro Asn Asp Leu Val Glu

1000

Arg Met Phe Gly Tyr

1015
Ile

1030
Gly

1045
Lys

1060
Leu Lys
1075

Asn

Ile

Tyr

159

Ile Arg Ile

Leu Glu Gly

Gln Ile Asp

Lys Arg Pro

Leu Ala Glu
810

Thr

Ser Ser
815

Ser

Lys Leu
Val
830
Thr

Pro Leu Phe Arg
Glu
845

Arg

Gly His Met Val Lys

Val Leu Val Pro Leu

860
Val

Ser

Glu Arg
880

Lys

Met Asn Arg

875

Lys

Ala
890

Pro

Glu Ala His
895

Asp

Leu

Phe Tyr Lys
910

Glu

Tyr Lys

Ala Val Val
925

Ile

Arg Gln Val

His Gly Ala
940

Gly

Asn Asp Asn

Glu Tyr
960

Asp

Lys Asp Lys Tyr

955
Ala Lys
970

Glu Asp Trp

Tle Pro
975

Ile

Gly Leu

Gln Leu Asp

990

1005
Phe Ala Ser Cys
1020
His
1035
Ile
1050
Glu Leu Gly Lys
1065
Pro Val Arg

1080

Asp Leu Asp

Gly Val Lys
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213> ' N (Homo sapiens)
<400> 38

Met Gly Lys Lys

1
Ala

Ser
Arg
Glu
65

Thr
Ala
Gln
Lys
Ser
145
Tle
Thr
Ala
Ser
Glu
225
Thr
Thr

Glu

Ile

Ser
Trp
Ser
50

Val
Asn
Arg
Leu
Arg
130
Leu
Gly
Leu
Asn
Arg
210
Met
Leu
Leu

Lys

Ser

Pro
Met
35

Asn
Glu
Thr
Glu
Glu
115
Glu
Gln
Val
Gln
Val
195
Arg
Lys
Lys
Gln
Asn

275
Glu

Pro
20

Glu
Tyr
Asn
Glu
Leu
100
Glu
Gly
Glu
Pro
Asp
180
Gln
Ala
Glu
Gly
Ala
260

Phe

Gly

Gln Asn Arg

5

Pro
Asn
Ser
Phe
Lys
85

Arg
Arg
Lys
Ile
Glu
165
Ile
Ile
Thr
Lys
Lys
245
Arg

Gln

Glu

Lys
Asp
Glu
Glu
70

Cys
Glu
Val
Phe
Trp
150
Ser
Tle
Gln
Pro
Met
230
Pro
Arg

Pro

Ile

Glu
Phe
Leu
55

Lys
Leu
Glu
Ser
Arg
135
Asp
Asp
Gln
Glu
Arg
215
Leu
Ile
Glu

Arg

Lys

Lys
Arg
Asp
40

Arg
Asn
Lys
Cys
Ala
120
Glu
Tyr
Val
Glu
Ile
200
His
Arg
Arg
Trp
Ile

280
Tyr

Thr
Ser
25

Glu
Glu
Leu
Glu
Arg
105
Met
Lys
Val
Glu
Asn
185
Gln
Tle
Ala
Leu
Gly
265
Ser

Phe

160

Gly
10

Ser
Leu
Asp
Glu
Leu
90

Ser
Glu
Arg
Lys
Asn
170
Phe
Arg
Tle
Ala
Thr
250
Pro

Tyr

Ile

Asn
Ser
Arg
Tle
Glu
75

Met
Leu
Asp
Tle
Arg
155
Gly
Pro
Thr
Val
Arg
235
Ala
Tle

Pro

Asp

Ser
Pro
Glu
Gln
60

Cys
Glu
Arg
Glu
Lys
140
Pro
Thr
Asn
Pro
Arg
220
Glu
Asp
Phe

Ala

Lys

Lys
Ala
Glu
45

Thr
Ile
Leu
Ser
Met
125
Arg
Asn
Lys
Leu
Gln
205
Phe
Lys
Leu
Asn
Lys

285
Gln

Thr
Thr
30

Gly
Lys
Thr
Lys
Arg
110
Asn
Asn
Leu
Leu
Ala
190
Arg
Thr
Gly
Ser
Tle
270

Leu

Met

Gln
15

Glu
Phe
Gly
Arg
Thr
95

Cys
Glu
Glu
Arg
Glu
175
Arg
Tyr
Lys
Arg
Ala
255
Leu

Ser

Leu

Ser
Gln
Arg
Lys
Ile
80

Lys
Asp
Met
Gln
Leu
160
Asn
Gln
Ser
Val
Val
240
Glu
Lys

Phe

Arg
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290 295 300
Asp Phe Val Thr Thr Arg Pro Ala Leu Lys Glu Leu Leu Lys Glu Ala
305 310 315 320
Leu Asn Met Glu Arg Asn Asn Arg Tyr Gln Pro Leu Gln Asn His Ala
325 330 335
Lys Met
<210> 39
211> 357
<212> PRT
<213> /NFEE Mus sp.)
<400> 39
Met Ala Lys Gly Lys Arg Lys Asn Pro Thr Asn Arg Asn GIln Asp His
1 5 10 15
Ser Pro Ser Ser Glu Arg Ser Thr Pro Thr Pro Pro Ser Pro Gly His
20 25 30
Pro Asn Thr Thr Glu Asn Leu Asp Pro Asp Leu Lys Thr Phe Leu Met
35 40 45
Met Met Ile Glu Asp Ile Lys Lys Asp Phe His Lys Ser Leu Lys Asp
50 55 60
Leu Gln Glu Ser Thr Ala Lys Glu Leu Gln Ala Leu Lys Glu Lys Gln
65 70 75 80
Glu Asn Thr Ala Lys Gln Val Met Glu Met Asn Lys Thr Ile Leu Glu
85 90 95
Leu Lys Gly Glu Val Asp Thr Ile Lys Lys Thr Gln Ser Glu Ala Thr
100 105 110
Leu Glu Ile Glu Thr Leu Gly Lys Arg Ser Gly Thr Ile Asp Ala Ser
115 120 125
Ile Ser Asn Arg Ile Gln Glu Met Glu Glu Arg Ile Ser Gly Ala Glu
130 135 140
Asp Ser Ile Glu Asn Ile Asp Thr Thr Val Lys Glu Asn Thr Lys Cys
145 150 155 160
Lys Arg Ile Leu Thr GIn Asn Ile Gln Val Ile Gln Asp Thr Met Arg
165 170 175
Arg Pro Asn Leu Arg Ile Ile Gly Ile Asp Glu Asn Glu Asp Phe Gln
180 185 190
Leu Lys Gly Pro Ala Asn Ile Phe Asn Lys Ile Ile Glu Glu Asn Phe
195 200 205
Pro Asn Ile Lys Lys Glu Met Pro Met Ile Ile Gln Glu Ala Tyr Arg
210 215 220

161
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Thr Pro Asn Arg Leu Asp Gln Lys Arg
225 230
Ile Arg Thr Thr Asn Ala Leu Asn Lys
245
Arg Glu Lys Gly Gln Val Thr Tyr Lys
260 265
Pro Asp Phe Ser Pro Glu Thr Met Lys
275 280
Val Ile Gln Thr Leu Arg Glu His Lys
290 295
Pro Ala Lys Leu Ser Ile Thr Ile Asp
305 310
Asp Lys Thr Lys Phe Thr Gln Tyr Leu
325
Arg Ile Ile Thr Glu Lys Lys Gln Tyr
340 345
Glu GIn Pro Arg Lys
355
<210> 40
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU ] 5 B2 ik
<400> 40
Met Thr Leu Asn Ile Glu Asp Glu Tyr
1 5
Glu Pro Asp Val Ser Leu Gly Ser Thr
20 25
Ala Trp Ala Glu Thr Gly Gly Met Gly
35 40
Leu Ile Ile Pro Leu Lys Ala Thr Ser
50 55
Tyr Pro Met Ser Gln Glu Ala Arg Leu
65 70
Arg Leu Leu Asp Gln Gly Ile Leu Val
85
Thr Pro Leu Leu Pro Val Lys Lys Pro
100 105

162

Asn
Asp
250
Gly
Ala
Cys
Gly
Ser

330
Lys

Arg
10

Trp
Leu
Thr

Gly

Pro
90
Gly

Ser
235
Arg
Arg
Arg
Gln
Glu
315

Thr

Asp

Leu
Leu
Ala
Pro
Ile
75

Cys

Thr

Ser

Ile

Pro

Arg

Pro

300

Thr

Asn

Gly

His
Ser
Val
Val
60

Lys

Gln

Asn

Arg

Leu

Ile

Ala

285

Arg

Lys

Pro

Asn

Glu
Asp
Arg
45

Ser
Pro

Ser

Asp

His

Lys

Arg

270

Trp

Leu

Val

Ala

His
350

Thr
Phe
30

Gln
Tle
His
Pro

Tyr
110

Tle
Ala
255
Tle
Thr
Leu

Phe

Leu
335
Ala

Ser
15

Pro

Ala

Lys

Ile

Trp

95
Arg

Ile
240
Val
Thr
Asp
Tyr
His
320

Gln

Leu

Lys
Gln
Pro
Gln
Gln
80

Asn

Pro
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Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385

Asp

Ile

Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu

Pro

Ala

Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly

Val

Val

Leu

Asn

Thr

Thr

Ile

180

Ser

Arg

Leu

Leu

Ala

260

Glu

Gln

Ala

Pro

Asp

340

Pro

Asp

Pro

Ala

Leu

Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln

Ala

Glu

Ala
405
Thr

Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390

Gly

Lys

Val

Asn

135

Asp

Pro

Gln

Leu

His

215

Ala

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro

Pro

Ala

Lys Arg Val

Leu

Lys

Phe

Thr

185

Asn

Asp

Ser

Gly

Lys

265

Leu

Thr

Leu

Thr

Tyr

345

Pro

Tyr

Val

Pro

Gly

163

Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys

410
Lys

Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395

Leu

Leu

Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu

Arg

Thr

Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser

Met

Met

Ile

Pro

Cys

Arg

Pro

190

Arg

Gln

Gln

Arg

Leu

270

Lys

Arg

Phe

Leu

Gln

350

Pro

Leu

Lys

Val

Gly

His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala

415
Gln

Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400

Ala

Pro
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420 425
Leu Val Ile Leu Ala Pro His Ala Val
435 440
Pro Asp Arg Trp Leu Ser Asn Ala Arg
450 455
Leu Leu Asp Thr Asp Arg Val Gln Phe
465 470
Pro Ala Thr Leu Leu Pro Leu Pro Glu
485
Leu Asp Ile Leu Ala Glu Ala His Gly
500 505
Gln Pro Leu Pro Asp Ala Asp His Thr
515 520
Leu Leu Gln Glu Gly Gln Arg Lys Ala
530 535
Thr Glu Val Ile Trp Ala Lys Ala Leu
545 550
Arg Ala Glu Leu Ile Ala Leu Thr Gln
565
Lys Lys Leu Asn Val Tyr Thr Asp Ser
580 585
His Tle His Gly Glu Ile Tyr Arg Arg
595 600
Gly Lys Glu Ile Lys Asn Lys Asp Glu
610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile
625 630
Lys Gly His Ser Ala Glu Ala Arg Gly
645
Ala Arg Lys Ala Ala Ile Thr Glu Thr
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 41
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU I 5 B2 ik

164

Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Tle
Tle
Asn

650

Pro

Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

430
Lys

Gln

Ala

His

Leu

510

Gly

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu
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<400> 41

Met Thr Leu

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala

Leu

Val

Pro
Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys

Leu

Met
290

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys

275
Gly

Asn
Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260

Glu

Gln

Tle
Ser
Thr
Leu
Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln

Gly

Pro

Glu
Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Ile

Gln

Thr

Asp
Gly
Gly
Ala
55

Ala
Ile
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys

Arg

Pro
295

Glu
Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp

280
Lys

His
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265

Leu

Thr

165

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln

Thr

Pro

Leu
Leu
Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val

Glu

Arg

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys

Ala

Gln
300

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg

285
Leu

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270

Lys

Arg

Ser
15

Pro
Ala
Lys
Ile
Trp
95

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

Glu

Glu

Lys
Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr

Thr

Phe
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Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His

Gly

Gly

Ala

Gly

Thr

Phe

370

Leu

Pro

Ala

Val

Asp

450

Leu

Ala

Asp

Pro

Leu

530

Glu

Ala

Lys

Ile

Lys

Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His

595
Glu

Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580

Gly

Ile

Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Ile
565
Val

Glu

Lys

Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr

Ile

Asn

Cys

Pro

Lys

Gly

Gln

375

Arg

Trp

Asp

His

Asn

455

Val

Leu

Ala

Asp

Arg

535

Lys

Leu

Thr

Tyr

Lys

Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg

600
Asp

Leu Phe Ile

Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg

Glu

166

Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg

Arg

Ile

315

Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr

Gly

Leu

Pro

Gly

Ile

Thr

Gly

380

Leu

Arg

Thr

Leu

His

460

Val

Leu

Pro

Thr

Ala

540

Gly

Lys

Ala

Trp

Ala

Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu

605
Leu

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590

Thr

Leu

Ala

Phe

335

Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala

Glu

Ala
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610

Leu Phe Leu

625

Lys Gly His

Ala Arg Lys

Tle Glu Asn

<210> 42

675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 42

Pro

Ser

Ala
660

Ser

Lys
Ala

645
Ala

Ser

Met Thr Leu Asn Ile

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145

Leu

Glu

Pro
Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His

Met

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr

Pro

Gly

Val
20

Glu
Leu
Ser
Asp
Leu
100
Leu
Asn
Thr

Thr

Ile

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

615

Arg Leu Ser Ile Ile His

630

635

Glu Ala Arg Gly Asn Arg

650

Ile Thr Glu Thr Pro

Pro

Glu Asp Glu

Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150

Gln

Gly

Gly
Gly
Ala
55

Ala
Ile
Lys
Val
Asn
135
Asp

Pro

Gln

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu

Leu

Leu

665

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe

Thr

167

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala

170
Trp

Asp

Leu
Leu
Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155

Phe

Thr

620
Cys

Met

Thr

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe

Glu

Arg

Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe

Trp

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys

Arg

Pro

His

Gln
655
Leu

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg
His
Ser
Leu
Asp

175
Gln

Gln
640
Ala

Leu

Lys
Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160

Pro

Gly
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Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu

465

Pro

Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450

Leu

Ala

Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Ile
435
Arg

Asp

Thr

180

Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp

Thr

Leu

Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu

Asp

Leu
485

Thr
Gln
Ala
230
Gln
Ile
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg

470

Pro

Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Trp
Asp
His
Asn
455

Val

Leu

Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala

Gln

Pro

185

Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg

Phe

Glu

168

Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met

Gly

Glu
490

Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro

475
Gly

Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Ile
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460

Val

Leu

His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr

Val

Gln

190
Arg

Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln

Ala

His

Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln
Ala

Leu

Asn
495

Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn

480
Cys
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Leu Asp Ile Leu Ala Glu Ala His Gly Thr Arg Pro Asp Leu Thr Asp
500 505 510
Gln Pro Leu Pro Asp Ala Asp His Thr Trp Tyr Thr Asp Gly Ser Ser
515 520 525
Leu Leu Gln Glu Gly Gln Arg Lys Ala Gly Ala Ala Val Thr Thr Glu
530 535 540
Thr Glu Val Ile Trp Ala Lys Ala Leu Pro Ala Gly Thr Ser Ala Gln
545 550 555 560
Arg Ala Glu Leu Ile Ala Leu Thr Gln Ala Leu Lys Met Ala Glu Gly
565 570 575
Lys Lys Leu Asn Val Tyr Thr Asp Ser Arg Tyr Ala Phe Ala Thr Ala
580 585 590
His Ile His Gly Glu Ile Tyr Arg Arg Arg Gly Trp Leu Thr Ser Glu
595 600 605
Gly Lys Glu Ile Lys Asn Lys Asp Glu Ile Leu Ala Leu Leu Lys Ala
610 615 620
Leu Phe Leu Pro Lys Arg Leu Ser Ile Ile His Cys Pro Gly His Gln
625 630 635 640
Lys Gly His Ser Ala Glu Ala Arg Gly Asn Arg Met Ala Asp Gln Ala
645 650 655
Ala Arg Lys Ala Ala Ile Thr Glu Thr Pro Asp Thr Ser Thr Leu Leu
660 665 670
Ile Glu Asn Ser Ser Pro
675
<210> 43
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 a2 ik
<400> 43
Met Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His Glu Thr Ser Lys
1 5 10 15
Glu Pro Asp Val Ser Leu Gly Ser Thr Trp Leu Ser Asp Phe Pro Gln
20 25 30
Ala Trp Ala Glu Thr Gly Gly Met Gly Leu Ala Val Arg Gln Ala Pro
35 40 45
Leu Ile Ile Pro Leu Lys Ala Thr Ala Thr Pro Val Ser Ile Lys Gln
50 55 60

169
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Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp

Leu

Leu

Pro

Leu

Pro

Gln

Val

130

Trp

His

Met

Lys

Asp

210

Asp

Arg

Lys

Leu

Met

290

Gly

Ala

Gly

Thr

Phe

Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala

355
Val

Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340

Pro

Asp

Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln

Ala

Glu

Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln

Leu

Lys

Ala

Ile

Lys

Val

Asn

135

Asp

Pro

Gln

Leu

His

215

Ala

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu

360
Gly

Leu Gly Ile

Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro

Tyr

170

Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln

Asp

Ala

75
Cys

Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu

Leu

Lys

Lys

Gln

Asn

Glu

Leu

140

Phe

Glu

Arg

Leu

Leu

220

Asp

Gly

Lys

Ala

Gln

300

Pro

Gly

Ile

Thr

Gly

Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys

365
Val

His
Pro
Tyr
110
Ile
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350

Pro

Leu

Ile
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala

Phe

Thr

Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu

Glu

Gln
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Lys
385
Asp
Ile
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

370
Leu

Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Ile
Lys
610
Phe
Gly

Arg

Glu

Gly
Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595
Glu
Leu
His
Lys

Asn
675

Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly
Tle
Pro
Ser
Ala

660

Ser

Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Ile
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

375
Arg

Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg
Glu
Tle

Gly

Thr
665

171

Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

380
Leu

Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590
Thr
Leu
Gly

Asp

Thr
670

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu
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<210> 44

<211> 678
<212> PRT
213> NTF%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 44

Met Thr Leu Asn Ile

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp

225
Thr

Pro
Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210

Asp

Arg

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe

Leu

Ala

Val
20
Glu

Pro

Arg

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg

Leu

Leu

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

Pro

Ile

Leu

Leu
245

Glu Asp Glu

Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala

230
Gln

Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215

Ala

Thr

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro

Thr

Leu

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp

Ser

Gly

172

Arg

10

Trp

Leu

Thr

Gly

Pro

90

Gly

Arg

Ser

Asp

Ala

170

Glu

Leu

Glu

Asn
250

Leu
Leu
Ala
Pro
Ile
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Ile
Leu

235
Leu

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220

Asp

Gly

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu

Cys

Tyr

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln

Gln

Arg

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp
Tyr

Gln

Ala
255

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His

160

Pro

Gly

Leu

Val

Gly

240

Ser
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Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr

545
Arg

Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530

Glu

Ala

Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Ile
435
Arg
Asp
Thr
Ile
Leu
515
Gln

Val

Glu

Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu

Ile

Leu

Gln

Gly

Pro

Gly

Leu

325

Gln

Ala

Glu

Trp

Ala

405

Thr

Ala

Leu

Asp

Leu

485

Ala

Asp

Gly

Trp

Ile

Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala

550
Ala

Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535

Lys

Leu

Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys

Ala

Thr

Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu

Gln

173

Gln

Thr

Pro

Phe

Lys

330

Gln

Asp

Ala

Ala

Cys

410

Lys

Glu

Met

Gly

Glu

490

Thr

Trp

Gly

Pro

Ala

Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala

555
Leu

Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540

Gly

Lys

Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val

Thr

Met

Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr

Ser

Ala

Gly

Glu

Glu

Ala

Phe

335

Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln

560
Gly
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Lys Lys Leu

His
Gly
Leu
625
Lys

Ala

Ile

<210> 45

Ile
Lys
610
Phe
Gly

Arg

Glu

His
595
Glu
Leu
His
Lys

Asn
675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 45

Asn
580
Gly

Ile

Pro

Ser

Ala

660

Ser

565
Val

Glu

Lys

Lys

Ala

645

Ala

Ser

Met Thr Leu Asn Ile

1
Glu

Ala

Leu

Tyr

65

Arg

Thr

Val

Thr

Pro

Trp

Ile

50

Pro

Leu

Pro

Gln

Val

Asp
Ala
35

Ile
Met
Leu
Leu
Asp

115

Pro

Val
20

Glu
Pro
Ser
Asp
Leu
100

Leu

Asn

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Tyr
Ile
Asn
Arg
630
Glu

Ile

Pro

Thr

Tyr

Lys

615
Leu

Ala

Thr

Asp
Arg
600
Asp
Ser

Arg

Glu

Glu Asp Glu

Leu

Gly

Lys

Lys

70

Gly

Val

Glu

Tyr

Gly

Gly

Ala

95

Ala

Ile

Lys

Val

Asn

Ser
Met
40

Thr
Arg
Leu
Lys
Asn

120
Leu

Ser
585
Arg
Glu
Tle

Gly

Thr
665

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys

Leu

174

570

Arg

Ile

Ile

Asn

650

Pro

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly

Arg

Ser

Tyr
Gly
Leu
His
635

Arg

Asp

Leu

Leu

Ala

Pro

Ile

75

Cys

Thr

Val

Gly

Ala
Trp
Ala
620
Cys

Met

Thr

His

Ser

Val

Val

60

Lys

Gln

Asn

Glu

Leu

Phe
Leu
605
Leu
Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp

125

Pro

Ala
590
Thr
Leu
Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110

Ile

Pro

575
Thr

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg

His

Ser

Ala
Glu
Ala
Gln
640

Ala

Leu

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His



CN 115667505 A

.1l

%=

105/249 1

Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp

Ile

Leu

130
Trp

His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro

Ala

Val

Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val

Val

Ile
435

Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu

420
Leu

Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405

Thr

Ala

Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Ile
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly

Lys

Pro

135
Asp

Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Arg
Trp

Asp

His

Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro

Ala

Ala
440

Lys Asp Ala

Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly

425
Val

175

Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410

Lys

Glu

155
Phe

Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu

Leu

Ala

140
Phe

Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Ile
Thr
Gly
380
Leu
Arg

Thr

Leu

Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met

Met

Val
445

Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly

430
Lys

Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415

Gln

Gln

Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala

Pro

Pro
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Pro Asp Arg Trp Leu Ser Asn Ala Arg
450 455
Leu Leu Asp Thr Asp Arg Val Gln Phe
465 470
Pro Ala Thr Leu Leu Pro Leu Pro Glu
485
Leu Asp Ile Leu Ala Glu Ala His Gly
500 505
Gln Pro Leu Pro Asp Ala Asp His Thr
515 520
Leu Leu Gln Glu Gly Gln Arg Lys Ala
530 535
Thr Glu Val Ile Trp Ala Lys Ala Leu
545 550
Arg Ala Glu Leu Ile Ala Leu Thr Gln
565
Lys Lys Leu Asn Val Tyr Thr Asp Ser
580 585
His Tle His Gly Glu Ile Tyr Arg Arg
595 600
Gly Lys Glu Ile Lys Asn Lys Asp Glu
610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile
625 630
Lys Gly His Ser Ala Glu Ala Arg Gly
645
Ala Arg Lys Ala Ala Ile Thr Glu Thr
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 46
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU ]« 5 B2 ik
<400> 46

Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Tyr

Val

Gln

Asp

Asp

525

Val

Thr

Met

Phe

Leu

605

Leu

Pro

Ala

Ser

Gln

Ala

His

Leu

510

Gly

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Met Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His Glu Thr Ser Lys

1 5

176

10

15



CN 115667505 A

.1l

%=

107/249 7

Glu
Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu

305
Met

Pro
Trp
Ile
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290

Gly

Ala

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly

Lys

Ala

Val
20
Glu

Pro

Ser

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln

Ala

Pro

Ser

Thr

Leu

Gln

Ala

85

Pro

Arg

Pro

Val

Ser

165

Ser

Pro

Ile

Leu

Leu

245

Gln

Gly

Pro

Gly

Leu

Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Ile
Gln
Thr
Phe

310
Tyr

Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295

Cys

Pro

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys

Arg

Leu

Thr Trp Leu

25
Gly

Ser

Leu

Val

Pro

105

Lys

Leu

Lys

Phe

Thr

185

Asn

Asp

Ser

Gly

Lys

265

Leu

Thr

Leu

Thr

177

Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro

Phe

Lys

Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu

Val

Glu

Ile
315

Pro

Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300

Pro

Gly

Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu

Gly

Thr

Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg

Phe

Leu

Pro

Ala

Lys

Ile

Trp

95

Arg

His

Ser

Leu

Asp

175

Gln

Asp

Tyr

Gln

Ala

255

Gly

Glu

Glu

Ala

Phe

Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu

320

Asn
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Trp Gly Pro

Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly

Leu
625

Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys

610
Phe

Ala
355
Val
Gly
Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595

Glu

Leu

Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly

Ile

Pro

325
Gln

Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Ile
565
Val
Glu

Lys

Lys

Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Ile

Asn

Arg
630

Lys
Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys

615
Leu

Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600

Asp

Ser

Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg

Glu

Ile

178

330
Gln

Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg

Ile

Ile

Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly

Leu

His
635

Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala

620
Cys

Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605

Leu

Pro

Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590
Thr

Leu

Gly

335
Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu

Ala

Gln
640
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Lys Gly His Ser Ala Glu Ala Arg Gly Asn Arg Met Ala Asp Gln Ala
645 650 655
Ala Arg Lys Ala Ala Ile Thr Glu Thr Pro Asp Thr Ser Thr Leu Leu
660 665 670
Ile Glu Asn Ser Ser Pro
675
<210> 47
211> 678
<212> PRT
213> NT.HF%)(Artificial Sequence)
220>
223> NLFPAURIU ] 5 2 ik
<400> 47
Met Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His Glu Thr Ser Lys
1 5 10 15
Glu Pro Asp Val Ser Leu Gly Ser Thr Trp Leu Ser Asp Phe Pro Gln
20 25 30
Ala Trp Ala Glu Thr Gly Gly Met Gly Leu Ala Val Arg Gln Ala Pro
35 40 45
Leu Ile Ile Pro Leu Lys Ala Thr Ser Thr Pro Val Ser Ile Lys Gln
50 55 60
Tyr Pro Met Ser Gln Glu Ala Arg Leu Gly Ile Lys Pro His Ile Gln
65 70 75 80
Arg Leu Leu Asp Gln Gly Ile Leu Val Pro Cys Gln Ser Pro Trp Asn
85 90 95
Thr Pro Leu Leu Pro Val Lys Lys Pro Gly Thr Asn Asp Tyr Arg Pro
100 105 110
Val GIn Asp Leu Arg Glu Val Asn Lys Arg Val Glu Asp Ile His Pro
115 120 125
Thr Val Pro Asn Pro Tyr Asn Leu Leu Ser Gly Leu Pro Pro Ser His
130 135 140
Gln Trp Tyr Thr Val Leu Asp Leu Lys Asp Ala Tyr Phe Cys Leu Arg
145 150 155 160
Leu His Pro Thr Ser Gln Pro Leu Phe Ala Phe Glu Trp Arg Asp Pro
165 170 175
Glu Met Gly Ile Ser Gly Gln Leu Thr Trp Thr Arg Leu Pro Gln Gly
180 185 190
Phe Lys Asn Ser Pro Thr Leu Phe Asn Glu Ala Leu His Arg Asp Leu
195 200 205

179
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Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro

Leu

Gln

Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala

Asp

Pro

Phe

Leu

Ala

Lys

Lys

275

Gly

Lys

Ala

Pro

Ala

355

Val

Gly

Val

Val

Ile

435

Arg

Asp

Thr

Ile

Leu

Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu

500

Pro

Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485

Ala

Asp

Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro

Glu

Ala

His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu

Ala

Asp

Pro

Thr

Leu

Gln

Trp

280

Lys

Arg

Leu

Ala

Leu

360

Gly

Pro

Pro

Ala

Ala

440

Ala

Gln

Pro

His

His

Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505

Thr

180

Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490

Thr

Trp

Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly

Arg

Tyr

Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Ile
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu

Pro

Thr

Leu

Cys

Tyr

Tyr

Arg

285

Leu

Gly

Thr

Lys

Lys

365

Val

Ser

Met

Met

Val

445

Tyr

Val

Gln

Asp

Asp

Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu

510
Gly

Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln
Ala
Leu
Asn
495

Thr

Ser

Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys

Asp

Ser
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Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

<210> 48

Leu
530
Glu
Ala
Lys
Ile
Lys
610
Phe
Gly

Arg

Glu

515
Gln

Val

Glu

Leu

His

595

Glu

Leu

His

Lys

Asn
675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 48

Glu
Ile
Leu
Asn
580
Gly
Ile
Pro
Ser
Ala

660

Ser

Gly
Trp
Ile
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

520
Lys

Ala

Thr

Asp

Arg

600

Asp

Ser

Arg

Glu

Met Thr Leu Asn Ile Glu Asp Glu

1
Glu

Ala

Leu

Tyr

65
Arg

Pro
Trp
Tle
50

Pro

Leu

5

Asp Val Ser

20

Ala Glu Thr

35

Ile Pro Leu

Met Ser Gln

Leu Asp Gln

Leu

Gly

Lys

Glu

70
Gly

Gly
Gly
Ala
55

Ala

Ile

Ser
Met
40

Thr

Arg

Leu

Ala

Leu

Gln

Ser

585

Arg

Glu

Ile

Gly

Thr
665

Tyr
Thr
25

Gly
Ser
Leu

Val

181

Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Arg
10

Trp
Leu
Thr

Gly

Pro

Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Leu

Leu

Ala

Pro

Ile

75
Cys

Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

His
Ser
Val
Val
60

Lys

Gln

525
Val

Thr

Met

Phe

Leu

605

Leu

Pro

Ala

Ser

Glu
Asp
Arg
45

Ser

Pro

Ser

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His

Pro

Thr
Ala
Glu
575
Thr
Ser
Lys
His
Gln

655
Leu

Ser
15

Pro
Ala
Lys

Ile

Trp

Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Lys

Gln

Pro

Gln

Gln

80

Asn
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Thr Pro Leu

Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu

Leu

Lys
385

Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe

370
Leu

Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355

Val

Gly

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro

Asp

Pro

85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala

Glu

Trp

Val
Glu
Tyr
Leu
150
Gln
Gly
Ala
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu

Lys

Arg
390

Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln

375
Arg

Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360

Gly

Pro

Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro

Tyr

Val

182

90
Gly

Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp

Ala

Ala

Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu

Lys

Tyr
395

Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly

380
Leu

Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365

Val

Ser

Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro

Leu

Lys

95
Arg

His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe

Thr

Lys

Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu

Gln

Leu
400
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Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

<210> 49

Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys
610
Phe
Gly

Arg

Glu

Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595
Glu
Leu
His
Lys

Asn
675

<211> 678
<212> PRT

Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly
Tle
Pro
Ser
Ala

660

Ser

Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Tle
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Pro Cys Leu

Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg
Glu
Tle

Gly

Thr
665

183

410
Lys

Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Tle
Tle
Asn

650

Pro

Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590
Thr
Leu
Gly

Asp

Thr
670

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu
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213> NT.F%)(Artificial Sequence)
<2202
<223> NTLFPHIRI B : &R ik

<400> 49

Met Thr Leu Asn Ile

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr

Ala

Leu

Pro

Trp

Ile

50

Pro

Leu

Pro

Gln

Val

130

His

Met

Lys

Leu

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala

Lys

Lys

Val
20
Glu

Pro

Ser

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala

260
Glu

5

Ser
Thr
Leu
Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245

Gln

Gly

Glu
Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln

Ile

Gln

Asp
Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr

Cys

Arg

Glu
Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu

Gln

Trp

Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265

Leu

184

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250

Gln

Thr

Leu
Leu
Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu

Val

Glu

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly

Lys

Ala

Glu

Asp

Arg

45

Ser

Pro

Ser

Asp

Asp

125

Pro

Phe

Trp

Leu

205

Leu

Cys

Tyr

Tyr

Arg

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu

270
Lys

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255

Gly

Glu

Lys
Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser

Tyr

Thr
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Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545

Arg

Lys

Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu

Ala

Lys

275
Gly

Lys

Ala

Pro

Ala

355

Val

Gly

Val

Val

Ile

435
Arg

Thr
Tle
Leu
515
Gln
Val

Glu

Leu

Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle

Leu

Asn
580

Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Tle

565
Val

Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550

Ala

Tyr

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

His

Asn

455

Val

Leu

Ala

Arg
535
Lys

Leu

Thr

280
Lys

Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala

Thr

Asp

Thr Pro Arg

Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu

Gln

Ser
585

185

Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala

570
Arg

Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h

Leu

Tyr

Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly

Lys

Ala

285
Leu

Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr

Met

Phe

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser

Ala

Ala
590

Glu

Ala

Phe

335

Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

575
Thr

Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560

Gly

Ala
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His
Gly
Leu
625
Lys

Ala

Ile

<210> 50

Ile
Lys
610
Phe
Gly

Arg

Glu

His
595
Glu
Leu
His
Lys

Asn
675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 50

Gly

Ile

Pro

Ser

Ala

660

Ser

Glu
Lys
Lys
Ala
645

Ala

Ser

Met Thr Leu Asn Ile

1
Glu

Ala

Leu

Tyr

65

Arg

Thr

Val

Thr

Gln
145

Pro
Trp
Ile
50

Pro
Leu
Pro
Gln
Val

130
Trp

Asp
Ala
35

Ile
Met
Leu
Leu
Asp
115

Pro

Tyr

Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu

Asn

Thr

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Tle
Asn
Arg
630
Glu

Ile

Pro

Tyr
Lys
615
Leu

Ala

Thr

Arg
600
Asp
Ser

Arg

Glu

Glu Asp Glu

Leu

Gly

Lys

Glu

70

Gly

Val

Glu

Tyr

Leu
150

Gly
Gly
Ala
55

Ala
Ile
Lys
Val
Asn

135
Asp

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120

Leu

Leu

Arg

Glu

Ile

Gly

Thr
665

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys

Leu

Lys

186

Arg

Ile

Ile

Asn

650

Pro

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg

Ser

Asp

Gly
Leu
His
635

Arg

Asp

Leu

Leu

Ala

Pro

Ile

75

Cys

Thr

Val

Gly

Ala
155

Trp
Ala
620
Cys

Met

Thr

His

Ser

Val

Val

60

Lys

Gln

Asn

Glu

Leu

140
Phe

Leu
605
Leu
Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125

Pro

Phe

Thr

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle

Pro

Cys

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro
Ala
Lys
Tle
Trp
95

Arg
His
Ser

Leu

Glu
Ala
Gln
640

Ala

Leu

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His

Arg
160
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Leu

Glu

Phe

Ala

Asp

225

Thr

Ala

Leu

Val

Leu

305

Met

Trp

Leu

Leu

Lys

385

Asp

Ile

Leu

Pro

Leu

His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp

450
Leu

Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Tle
435

Arg

Asp

Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu

Trp

Thr

Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala

Leu

Asp

Gln

Gly

Thr

Gln

Ala

230

Gln

Ile

Gln

Thr

Phe

310

Tyr

Gln

Leu

Lys

Arg

390

Gly

Lys

Pro

Ser

Arg

Pro

Gln

Leu

His

215

Ala

Glu

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

His

Asn

455
Val

Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440

Ala

Gln

Phe Ala Phe

Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg

Phe

187

170
Trp

Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu

Met

Gly

Thr

Ala

Ile

Leu

235

Leu

Val

Glu

Ile

315

Pro

Glu

Leu

Lys

395

Leu

Leu

Ala

Thr

Pro

Glu

Arg

Leu

Leu

220

Gly

Lys

Ala

Gln

300

Pro

Gly

Ile

Thr

Gly

380

Leu

Arg

Thr

Leu

His

460
Val

Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445

Tyr

Val

Arg
Pro
190
Arg
Gln
Gln
Arg
Leu

270
Lys

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys

Gln

Ala

Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln

Ala

Leu

Pro

Gly

Leu

Val

Gly

240

Ser

Tyr

Thr

Phe

Glu

320

Asn

Leu

Glu

Gln

Leu

400

Ala

Pro

Pro

Leu

Asn
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465

Pro Ala Thr

Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

<210> 51

Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys
610
Phe
Gly

Arg

Glu

Ile

Leu

515

Gln

Val

Glu

Leu

His

595

Glu

Leu

His

Lys

Asn
675

<211> 678
<212> PRT
213> NT.HF%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 51

Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly
Tle
Pro
Ser
Ala

660

Ser

Leu
485
Ala

Gly
Trp
Tle
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

470

Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg
Glu
Tle

Gly

Thr
665

Met Thr Leu Asn Ile Glu Asp Glu Tyr

1

5

Glu Pro Asp Val Ser Leu Gly Ser Thr

20

25

Ala Trp Ala Glu Thr Gly Gly Met Gly

188

475
Glu Gly Leu Gln His
490
Thr Arg Pro Asp Leu
510
Trp Tyr Thr Asp Gly
525
Gly Ala Ala Val Thr
540
Pro Ala Gly Thr Ser
555
Ala Leu Lys Met Ala
570
Arg Tyr Ala Phe Ala
590
Arg Gly Trp Leu Thr
605
Ile Leu Ala Leu Leu
620
Ile His Cys Pro Gly
635
Asn Arg Met Ala Asp
650
Pro Asp Thr Ser Thr
670

Arg Leu His Glu Thr

10

Trp Leu Ser Asp Phe
30

Leu Ala Val Arg Gln

Asn
495
Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro

Ala

480
Cys

Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Lys

Gln

Pro
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Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305

Met

Trp

Ile
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly

Ala

Gly

35
Ile

Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys

Ala

Pro

Pro
Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala

Pro

Asp
340

Leu
Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu

325
Gln

Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310

Tyr

Gln

Ala
55

Ala
Ile
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys

Pro

Lys

40
Thr

Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg

Leu

Ala

Ser Thr Pro

Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu

Thr

Tyr
345

189

Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asp
250
Gln
Thr
Pro
Phe
Lys

330
Gln

Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315

Pro

Glu

Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro

Gly

Ile

45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly

Thr

Lys

Ile
His
Pro
Tyr
110
Ile
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe

Leu

Gln
350

Lys
Ile
Trp
95

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

335
Ala

Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320

Asn

Leu
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Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625

Lys

Ala

Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys
610
Phe

Gly

Arg

Ala
355
Val
Gly
Val
Val
Ile

435
Arg

Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595
Glu
Leu
His

Lys

Pro

Asp

Pro

Ala

Leu

420

Leu

Trp

Thr

Leu

Leu

500

Pro

Glu

Ile

Leu

Asn

580

Gly

Ile

Pro

Ser

Ala

Ala

Glu

Ala
405
Thr
Ala

Leu

Leu
485
Ala

Gly
Trp
Ile
565
Val
Glu
Lys
Lys
Ala

645
Ala

Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Ile
Asn
Arg
630

Glu

Ile

Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Pro Asp Leu

Tyr

Val

Pro

Gly

425

Val

Arg

Phe

Glu

Gly

505

Thr

Ala

Leu

Gln

Ser

585

Arg

Glu

Ile

Gly

Thr

190

Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

Pro

Leu

Lys

Val

Gly

430

Lys

Gln

Ala

His

Leu

510

Gly

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu
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660

Ile Glu Asn Ser Ser Pro

<210> 52

675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 52

Met Thr Leu Asn Ile

1

Glu Pro Asp

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe

Ala

Asp

Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met

Lys

Asp
210

Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195

Phe

Leu

Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser

Arg

Leu

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

Pro

Ile

Leu

Glu Asp Glu

Leu

Gly

Lys

Glu

70

Gly

Val

Glu

Tyr

Leu

150

Gln

Gly

Thr

Gln

Ala

Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His

215
Ala

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200

Pro

Thr

Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp

Ser

191

Arg

10

Trp

Leu

Thr

Gly

Pro

90

Gly

Arg

Ser

Asp

Ala

170

Glu

Leu

Glu

Leu

Leu

Ala

Pro

Ile

75

Cys

Thr

Val

Gly

Ala

155

Phe

Thr

Ala

Ile

Leu

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu

220
Asp

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205

Leu

Cys

670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg

Gln

Gln

Ser
15

Pro
Ala
Lys
Tle
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp

Tyr

Gln

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His

160

Pro

Gly

Leu

Val

Gly
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225

Thr Arg Ala

Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu

Gln

Leu

Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp

Pro

Leu
530

Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Ile
435
Arg
Asp
Thr
Ile
Leu

515
Gln

Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500

Pro

Glu

Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala

Asp

Gly

230
Gln

Ile
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu

Ala

Gln

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

His

Asn

455

Val

Leu

Ala

Arg
535

Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His

520
Lys

Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505

Thr

Ala

192

Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr

Trp

Gly

235
Leu

Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg

Tyr

Ala

Gly
Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro

Thr

Ala
540

Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp

525
Val

Arg
Leu

270
Lys

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510

Gly

Thr

Ala
255
Gly
Arg
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln
Ala
Leu
Asn
495
Thr

Ser

Thr

240

Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp

Ser

Glu
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Thr Glu Val Ile Trp Ala Lys Ala Leu Pro Ala

545 550
Arg Ala Glu Leu Ile Ala Leu Thr Gln
565
Lys Lys Leu Asn Val Tyr Thr Asp Ser
580 585
His Ile His Gly Glu Ile Tyr Arg Arg
595 600
Gly Lys Glu Ile Lys Asn Lys Asp Glu
610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile
625 630
Lys Gly His Ser Ala Glu Ala Arg Gly
645
Ala Arg Lys Ala Ala Ile Thr Glu Thr
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 53
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU ] 5 B2 ik
<400> 53
Met Thr Leu Asn Ile Glu Asp Glu Tyr
1 5
Glu Pro Asp Val Ser Leu Gly Ser Thr
20 25
Ala Trp Ala Glu Thr Gly Gly Met Gly
35 40
Leu Ile Ile Pro Leu Lys Ala Thr Ser
50 55
Tyr Pro Met Ser Gln Glu Ala Arg Leu
65 70
Arg Leu Leu Asp Gln Gly Ile Leu Val
85
Thr Pro Leu Leu Pro Val Lys Lys Pro
100 105

193

Ala
570
Arg

Arg

Ile

Ile

Asn

650

Pro

Arg
10

Trp
Leu
Thr

Gly

Pro
90
Gly

555
Leu

Tyr
Gly
Leu
His
635

Arg

Asp

Leu
Leu
Ala
Pro
Ile
75

Cys

Thr

Gly

Lys

Ala

Trp

Ala

620

Cys

Met

Thr

His
Ser
Val
Val
60

Lys

Gln

Asn

Thr

Met

Phe

Leu

605

Leu

Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro

Ser

Asp

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His

Pro

110

Ala

Glu
575
Thr

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro

Ala

Lys

Ile

Trp

95
Arg

Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Lys
Gln
Pro
Gln
Gln
80

Asn

Pro
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Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385

Asp

Ile

Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu

Pro

Ala

Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly

Val

Val

Leu

Asn

Thr

Thr

Ile

180

Ser

Arg

Leu

Leu

Ala

260

Glu

Ile

Ala

Pro

Asp

340

Pro

Asp

Pro

Ala

Leu

Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln

Ala

Glu

Ala
405
Thr

Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390

Gly

Lys

Val

Asn

135

Asp

Pro

Gln

Leu

His

215

Ala

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro

Pro

Ala

Lys Arg Val

Leu

Lys

Phe

Thr

185

Asn

Asp

Ser

Gly

Lys

265

Leu

Thr

Leu

Thr

Tyr

345

Pro

Tyr

Val

Pro

Gly

194

Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys

410
Lys

Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395

Leu

Leu

Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu

Arg

Thr

Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser

Met

Met

Ile

Pro

Cys

Arg

Pro

190

Arg

Gln

Gln

Arg

Leu

270

Lys

Arg

Phe

Leu

Gln

350

Pro

Leu

Lys

Val

Gly

His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala

415
Gln

Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400

Ala

Pro
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420 425
Leu Val Ile Leu Ala Pro His Ala Val
435 440
Pro Asp Arg Trp Leu Ser Asn Ala Arg
450 455
Leu Leu Asp Thr Asp Arg Val Gln Phe
465 470
Pro Ala Thr Leu Leu Pro Leu Pro Glu
485
Leu Asp Ile Leu Ala Glu Ala His Gly
500 505
Gln Pro Leu Pro Asp Ala Asp His Thr
515 520
Leu Leu Gln Glu Gly Gln Arg Lys Ala
530 535
Thr Glu Val Ile Trp Ala Lys Ala Leu
545 550
Arg Ala Glu Leu Ile Ala Leu Thr Gln
565
Lys Lys Leu Asn Val Tyr Thr Asp Ser
580 585
His Tle His Gly Glu Ile Tyr Arg Arg
595 600
Gly Lys Glu Ile Lys Asn Lys Asp Glu
610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile
625 630
Lys Gly His Ser Ala Glu Ala Arg Gly
645
Ala Arg Lys Ala Ala Ile Thr Glu Thr
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 54
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU I 5 B2 ik

195

Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Tle
Tle
Asn

650

Pro

Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

430
Lys

Gln

Ala

His

Leu

510

Gly

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu
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<400> 54

Met Thr Leu

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala

Leu

Val

Pro
Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys

Leu

Met
290

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys

275
Gly

Asn
Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260

Glu

Gln

Tle
Ser
Thr
Leu
Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln

Gly

Pro

Glu
Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Ile

Gln

Thr

Asp
Gly
Gly
Ala
55

Ala
Ile
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys

Arg

Pro
295

Glu
Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp

280
Lys

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265

Leu

Thr

196

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln

Thr

Pro

Leu
Leu
Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val

Glu

Arg

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys

Ala

Gln
300

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg

285
Leu

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270

Lys

Leu

Ser
15

Pro
Ala
Lys
Ile
Trp
95

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

Glu

Glu

Lys
Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr

Thr

Phe
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Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His

Gly

Gly

Ala

Gly

Thr

Phe

370

Leu

Pro

Ala

Val

Asp

450

Leu

Ala

Asp

Pro

Leu

530

Glu

Ala

Lys

Ile

Lys

Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His

595
Glu

Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580

Gly

Ile

Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Ile
565
Val

Glu

Lys

Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr

Ile

Asn

Cys

Pro

Lys

Gly

Gln

375

Arg

Trp

Asp

His

Asn

455

Val

Leu

Ala

Asp

Arg

535

Lys

Leu

Thr

Tyr

Lys

Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg

600
Asp

Leu Phe Ile

Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg

Glu

197

Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg

Arg

Ile

315

Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr

Gly

Leu

Pro

Gly

Ile

Thr

Gly

380

Leu

Arg

Thr

Leu

His

460

Val

Leu

Pro

Thr

Ala

540

Gly

Lys

Ala

Trp

Ala

Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu

605
Leu

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590

Thr

Leu

Ala

Phe

335

Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala

Glu

Ala
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610

Leu Phe Leu

625

Lys Gly His

Ala Arg Lys

Tle Glu Asn

<210> 55

675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 55

Pro

Ser

Ala
660

Ser

Lys
Ala

645
Ala

Ser

Met Thr Leu Asn Ile

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145

Leu

Glu

Pro
Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His

Met

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr

Pro

Gly

Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu
Asn
Thr

Thr

Ile

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

615

Arg Leu Ser Ile Ile His

630

635

Glu Ala Arg Gly Asn Arg

650

Ile Thr Glu Thr Pro

Pro

Glu Asp Glu

Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150

Gln

Gly

Gly
Gly
Ala
55

Ala
Ile
Lys
Val
Asn
135
Asp

Pro

Gln

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu

Leu

Leu

665

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe

Thr

198

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala

170
Trp

Asp

Leu
Leu
Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155

Phe

Thr

620
Cys

Met

Thr

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe

Glu

Arg

Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe

Trp

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys

Arg

Pro

His

Gln
655
Leu

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg
His
Ser
Leu
Asp

175
Gln

Gln
640
Ala

Leu

Lys
Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160

Pro

Gly
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Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu

465

Pro

Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450

Leu

Ala

Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Ile
435
Arg

Asp

Thr

180

Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp

Thr

Leu

Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu

Asp

Leu
485

Thr
Gln
Ala
230
Gln
Ile
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg

470

Pro

Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Trp
Asp
His
Asn
455

Val

Leu

Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala

Gln

Pro

185

Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg

Phe

Glu

199

Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met

Gly

Glu
490

Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro

475
Gly

Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Ile
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460

Val

Leu

His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr

Val

Gln

190
Arg

Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln

Ala

His

Asp
Tyr
Gln
Ala
255
Gly
Glu
Lys
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln
Ala

Leu

Asn
495

Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn

480
Cys
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Leu Asp Ile Leu Ala Glu Ala His Gly Thr Arg Pro Asp Leu Thr Asp
500 505 510
Gln Pro Leu Pro Asp Ala Asp His Thr Trp Tyr Thr Asp Gly Ser Ser
515 520 525
Leu Leu Gln Glu Gly Gln Arg Lys Ala Gly Ala Ala Val Thr Thr Glu
530 535 540
Thr Glu Val Ile Trp Ala Lys Ala Leu Pro Ala Gly Thr Ser Ala Gln
545 550 555 560
Arg Ala Glu Leu Ile Ala Leu Thr Gln Ala Leu Lys Met Ala Glu Gly
565 570 575
Lys Lys Leu Asn Val Tyr Thr Asp Ser Arg Tyr Ala Phe Ala Thr Ala
580 585 590
His Ile His Gly Glu Ile Tyr Arg Arg Arg Gly Trp Leu Thr Ser Glu
595 600 605
Gly Lys Glu Ile Lys Asn Lys Asp Glu Ile Leu Ala Leu Leu Lys Ala
610 615 620
Leu Phe Leu Pro Lys Arg Leu Ser Ile Ile His Cys Pro Gly His Gln
625 630 635 640
Lys Gly His Ser Ala Glu Ala Arg Gly Asn Arg Met Ala Asp Gln Ala
645 650 655
Ala Arg Lys Ala Ala Ile Thr Glu Thr Pro Asp Thr Ser Thr Leu Leu
660 665 670
Ile Glu Asn Ser Ser Pro
675
<210> 56
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 a2 ik
<400> 56
Met Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His Glu Thr Ser Lys
1 5 10 15
Glu Pro Asp Val Ser Leu Gly Ser Thr Trp Leu Ser Asp Phe Pro Gln
20 25 30
Ala Trp Ala Glu Thr Gly Gly Met Gly Leu Ala Val Arg Gln Ala Pro
35 40 45
Leu Ile Ile Pro Leu Lys Ala Thr Ser Thr Pro Val Ser Ile Lys Gln
50 55 60

200
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Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp

Leu

Leu

Pro

Leu

Pro

Gln

Val

130

Trp

His

Met

Lys

Asp

210

Asp

Arg

Lys

Leu

Met

290

Gly

Ala

Gly

Thr

Phe

Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala

355
Val

Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340

Pro

Asp

Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln

Ala

Glu

Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Asn
310
Tyr
Gln

Leu

Lys

Ala

Ile

Lys

Val

Asn

135

Asp

Pro

Gln

Leu

His

215

Ala

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu

360
Gly

Leu Gly Ile

Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro

Tyr

201

Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln

Asp

Ala

75
Cys

Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu

Leu

Lys

Lys

Gln

Asn

Glu

Leu

140

Phe

Glu

Arg

Leu

Leu

220

Asp

Gly

Lys

Ala

Gln

300

Pro

Gly

Ile

Thr

Gly

Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys

365
Val

His
Pro
Tyr
110
Ile
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350

Pro

Leu

Ile
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala

Phe

Thr

Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu

Glu

Gln
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Lys
385
Asp
Ile
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

370
Leu

Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Ile
Lys
610
Phe
Gly

Arg

Glu

Gly
Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595
Glu
Leu
His
Lys

Asn
675

Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly
Tle
Pro
Ser
Ala

660

Ser

Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Ile
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

375
Arg

Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg
Glu
Tle

Gly

Thr
665

202

Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

380
Leu

Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590
Thr
Leu
Gly

Asp

Thr
670

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu
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<210> 57

<211> 678
<212> PRT
213> NTF%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 57

Met Thr Leu Asn Ile

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp

225
Thr

Pro
Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210

Asp

Arg

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe

Leu

Ala

Val
20
Glu

Pro

Ser

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg

Leu

Leu

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

Pro

Ile

Leu

Leu
245

Glu Asp Glu

Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala

230
Gln

Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215

Ala

Thr

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro

Thr

Leu

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp

Ser

Gly

203

Arg

10

Trp

Leu

Thr

Gly

Pro

90

Gly

Arg

Ser

Asp

Ala

170

Glu

Leu

Glu

Asn
250

Leu
Leu
Ala
Pro
Ile
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Ile
Leu

235
Leu

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220

Asp

Gly

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu

Cys

Tyr

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln

Gln

Arg

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp
Tyr

Gln

Ala
255

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His

160

Pro

Gly

Leu

Val

Gly

240

Ser
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Ala
Leu
Val
Leu
305
Leu
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr

545
Arg

Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530

Glu

Ala

Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Ile
435
Arg
Asp
Thr
Ile
Leu
515
Gln

Val

Glu

Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu

Ile

Leu

Gln

Gly

Pro

Gly

Leu

325

Gln

Ala

Glu

Trp

Ala

405

Thr

Ala

Leu

Asp

Leu

485

Ala

Asp

Gly

Trp

Ile

Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala

550
Ala

Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535

Lys

Leu

Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys

Ala

Thr

Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu

Gln

204

Gln

Thr

Pro

Phe

Lys

330

Gln

Asp

Ala

Ala

Cys

410

Lys

Glu

Met

Gly

Glu

490

Thr

Trp

Gly

Pro

Ala

Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala

555
Leu

Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540

Gly

Lys

Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val

Thr

Met

Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr

Ser

Ala

Gly

Glu

Glu

Ala

Phe

335

Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln

560
Gly
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Lys Lys Leu

His
Gly
Leu
625
Lys

Ala

Ile

<210> 58

Ile
Lys
610
Phe
Gly

Arg

Glu

His
595
Glu
Leu
His
Lys

Asn
675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 58

Asn
580
Gly

Ile

Pro

Ser

Ala

660

Ser

565
Val

Glu

Lys

Lys

Ala

645

Ala

Ser

Met Thr Leu Asn Ile

1
Glu

Ala

Leu

Tyr

65

Arg

Thr

Val

Thr

Pro

Trp

Ile

50

Pro

Leu

Pro

Gln

Val

Asp
Ala
35

Ile
Met
Leu
Leu
Asp

115

Pro

Val
20

Glu
Pro
Ser
Asp
Leu
100

Leu

Asn

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Tyr
Ile
Asn
Arg
630
Glu

Ile

Pro

Thr

Tyr

Lys

615
Leu

Ala

Thr

Asp
Arg
600
Asp
Ser

Arg

Glu

Glu Asp Glu

Leu

Gly

Lys

Glu

70

Gly

Val

Glu

Tyr

Gly

Gly

Ala

95

Ala

Ile

Lys

Val

Asn

Ser
Met
40

Thr
Arg
Leu
Lys
Asn

120
Leu

Ser
585
Arg
Glu
Tle

Gly

Thr
665

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys

Leu

205

570

Arg

Ile

Ile

Asn

650

Pro

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly

Arg

Ser

Tyr
Gly
Leu
His
635

Arg

Asp

Leu

Leu

Ala

Pro

Ile

75

Cys

Thr

Val

Gly

Ala
Trp
Ala
620
Cys

Met

Thr

His

Ser

Val

Val

60

Lys

Gln

Asn

Glu

Leu

Phe
Leu
605
Leu
Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp

125

Pro

Ala
590
Thr
Leu
Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110

Ile

Pro

575
Thr

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg

His

Ser

Ala
Glu
Ala
Gln
640

Ala

Leu

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His
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Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp

Ile

Leu

130
Trp

His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro

Ala

Val

Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val

Val

Ile
435

Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu

420
Gly

Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405

Thr

Ala

Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Ile
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly

Lys

Pro

135
Asp

Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Arg
Trp

Asp

His

Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro

Ala

Ala
440

Lys Asp Ala

Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly

425
Val

206

Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410

Lys

Glu

155
Phe

Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu

Leu

Ala

140
Phe

Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Ile
Thr
Gly
380
Leu
Arg

Thr

Leu

Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met

Met

Val
445

Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly

430
Lys

Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415

Gln

Gln

Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala

Pro

Pro
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Pro Asp Arg Trp Leu Ser Asn Ala Arg
450 455
Leu Leu Asp Thr Asp Arg Val Gln Phe
465 470
Pro Ala Thr Leu Leu Pro Leu Pro Glu
485
Leu Asp Ile Leu Ala Glu Ala His Gly
500 505
Gln Pro Leu Pro Asp Ala Asp His Thr
515 520
Leu Leu Gln Glu Gly Gln Arg Lys Ala
530 535
Thr Glu Val Ile Trp Ala Lys Ala Leu
545 550
Arg Ala Glu Leu Ile Ala Leu Thr Gln
565
Lys Lys Leu Asn Val Tyr Thr Asp Ser
580 585
His Tle His Gly Glu Ile Tyr Arg Arg
595 600
Gly Lys Glu Ile Lys Asn Lys Asp Glu
610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile
625 630
Lys Gly His Ser Ala Glu Ala Arg Gly
645
Ala Arg Lys Ala Ala Ile Thr Glu Thr
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 59
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU ]« 5 B2 ik
<400> 59

Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Tyr

Val

Gln

Asp

Asp

525

Val

Thr

Met

Phe

Leu

605

Leu

Pro

Ala

Ser

Gln

Ala

His

Leu

510

Gly

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Met Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His Glu Thr Ser Lys

1 5

207

10

15
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Glu
Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu

305
Met

Pro
Trp
Ile
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290

Gly

Ala

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly

Lys

Ala

Val
20
Glu

Pro

Ser

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln

Ala

Pro

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

Pro

Ile

Leu

Leu

245

Gln

Gly

Pro

Gly

Leu

Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Ile
Gln
Thr
Phe

310
Tyr

Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295

Cys

Pro

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys

Arg

Leu

Thr Trp Leu

25
Gly

Ser

Leu

Val

Pro

105

Lys

Leu

Lys

Phe

Thr

185

Asn

Asp

Ser

Gly

Lys

265

Leu

Thr

Leu

Thr

208

Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro

Phe

Lys

Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu

Val

Glu

Ile
315

Pro

Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300

Pro

Gly

Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu

Gly

Thr

Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg

Phe

Leu

Pro

Ala

Lys

Ile

Trp

95

Arg

His

Ser

Leu

Asp

175

Gln

Asp

Tyr

Gln

Ala

255

Gly

Glu

Glu

Ala

Phe

Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu

320

Asn
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Trp Gly Pro

Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly

Leu
625

Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys

610
Phe

Ala
355
Val
Gly
Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595

Glu

Leu

Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly

Ile

Pro

325
Gln

Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Ile
565
Val
Glu

Lys

Lys

Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Ile

Asn

Arg
630

Lys
Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys

615
Leu

Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600

Asp

Ser

Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg

Glu

Ile

209

330
Gln

Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg

Ile

Ile

Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly

Leu

His
635

Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala

620
Cys

Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Ala
525
Val
Thr
Met
Phe
Leu
605

Leu

Pro

Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590
Thr

Leu

Gly

335
Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu

Ala

Gln
640
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Lys Gly His Ser Ala Glu Ala Arg Gly Asn Arg Met Ala Asp Gln Ala
645 650 655
Ala Arg Lys Ala Ala Ile Thr Glu Thr Pro Asp Thr Ser Thr Leu Leu
660 665 670
Ile Glu Asn Ser Ser Pro
675
<210> 60
211> 678
<212> PRT
213> NT.HF%)(Artificial Sequence)
220>
223> NLFPAURIU ] 5 2 ik
<400> 60
Met Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His Glu Thr Ser Lys
1 5 10 15
Glu Pro Asp Val Ser Leu Gly Ser Thr Trp Leu Ser Asp Phe Pro Gln
20 25 30
Ala Trp Ala Glu Thr Gly Gly Met Gly Leu Ala Val Arg Gln Ala Pro
35 40 45
Leu Ile Ile Pro Leu Lys Ala Thr Ser Thr Pro Val Ser Ile Lys Gln
50 55 60
Tyr Pro Met Ser Gln Glu Ala Arg Leu Gly Ile Lys Pro His Ile Gln
65 70 75 80
Arg Leu Leu Asp Gln Gly Ile Leu Val Pro Cys Gln Ser Pro Trp Asn
85 90 95
Thr Pro Leu Leu Pro Val Lys Lys Pro Gly Thr Asn Asp Tyr Arg Pro
100 105 110
Val GIn Asp Leu Arg Glu Val Asn Lys Arg Val Glu Asp Ile His Pro
115 120 125
Thr Val Pro Asn Pro Tyr Asn Leu Leu Ser Gly Leu Pro Pro Ser His
130 135 140
Gln Trp Tyr Thr Val Leu Asp Leu Lys Asp Ala Phe Phe Cys Leu Arg
145 150 155 160
Leu His Pro Thr Ser Gln Pro Leu Phe Ala Phe Glu Trp Arg Asp Pro
165 170 175
Glu Met Gly Ile Ser Gly Gln Leu Thr Trp Thr Arg Leu Pro Gln Gly
180 185 190
Phe Lys Asn Ser Pro Thr Leu Phe Asn Glu Ala Leu His Arg Asp Leu
195 200 205

210
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Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro

Leu

Gln

Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala

Asp

Pro

Phe

Leu

Ala

Lys

Lys

275

Gly

Lys

Ala

Pro

Ala

355

Val

Gly

Val

Val

Ile

435

Arg

Asp

Thr

Ile

Leu

Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu

500

Pro

Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485

Ala

Asp

Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro

Glu

Ala

His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu

Ala

Asp

Pro

Thr

Leu

Gln

Trp

280

Lys

Arg

Leu

Ala

Leu

360

Gly

Pro

Pro

Ala

Ala

440

Ala

Gln

Pro

His

His

Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505

Thr

211

Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490

Thr

Trp

Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly

Arg

Tyr

Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Ile
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu

Pro

Thr

Leu

Cys

Tyr

Tyr

Arg

285

Leu

Gly

Thr

Lys

Lys

365

Val

Ser

Met

Met

Val

445

Tyr

Val

Gln

Asp

Gly

Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu

510
Gly

Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln
Ala
Leu
Asn
495

Thr

Ser

Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys

Asp

Ser
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Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

<210> 61

Leu
530
Glu
Ala
Lys
Ile
Lys
610
Phe
Gly

Arg

Glu

515
Gln

Val

Glu

Leu

His

595

Glu

Leu

His

Lys

Asn
675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 61

Glu
Ile
Leu
Asn
580
Gly
Ile
Pro
Ser
Ala

660

Ser

Gly
Trp
Ile
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

520
Lys

Ala

Thr

Asp

Arg

600

Asp

Ser

Arg

Glu

Met Thr Leu Asn Ile Glu Asp Glu

1
Glu

Ala

Leu

Tyr

65
Arg

Pro
Trp
Tle
50

Pro

Leu

5

Asp Val Ser

20

Ala Glu Thr

35

Ile Pro Leu

Met Ser Gln

Leu Asp Gln

Leu

Gly

Lys

Glu

70
Gly

Gly
Gly
Ala
55

Ala

Ile

Ser
Met
40

Thr

Arg

Leu

Ala

Leu

Gln

Ser

585

Arg

Glu

Ile

Gly

Thr
665

Tyr
Thr
25

Gly
Ser
Leu

Val

212

Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Arg
10

Trp
Leu
Thr

Gly

Pro

Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Leu

Leu

Ala

Pro

Ile

75
Cys

Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

His
Ser
Val
Val
60

Lys

Gln

525
Val

Thr

Met

Phe

Leu

605

Leu

Pro

Ala

Ser

Glu
Asp
Arg
45

Ser

Pro

Ser

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His

Pro

Thr
Ala
Glu
575
Thr
Ser
Lys
His
Gln

655
Leu

Ser
15

Pro
Ala
Lys

Ile

Trp

Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Lys

Gln

Pro

Gln

Gln

80

Asn
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Thr Pro Leu

Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu

Leu

Lys
385

Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe

370
Leu

Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355

Val

Gly

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro

Asp

Pro

85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala

Glu

Trp

Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu

Lys

Arg
390

Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln

375
Arg

Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360

Gly

Pro

Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro

Tyr

Val

213

90
Gly

Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp

Ala

Ala

Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu

Lys

Tyr
395

Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly

380
Leu

Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365

Val

Ser

Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro

Leu

Lys

95
Arg

His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe

Thr

Lys

Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu

Gln

Leu
400
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Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

<210> 62

Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys
610
Phe
Gly

Arg

Glu

Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595
Glu
Leu
His
Lys

Asn
675

<211> 678
<212> PRT

Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly
Tle
Pro
Ser
Ala

660

Ser

Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Tle
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Pro Cys Leu

Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg
Glu
Tle

Gly

Thr
665

214

410
Lys

Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Tle
Tle
Asn

650

Pro

Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Met
Met
Val
445
Tyr
Val
Gln
Asp
Asn
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590
Thr
Leu
Gly

Asp

Thr
670

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu
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213> NT.F%)(Artificial Sequence)
<2202
<223> NTLFPHIRI B : &R ik

<400> 62

Met Thr Leu Asn Ile

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr

Ala

Leu

Pro

Trp

Ile

50

Pro

Leu

Pro

Gln

Val

130

His

Met

Lys

Leu

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala

Lys

Lys

Val
20
Glu

Pro

Ser

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala

260
Glu

5

Ser
Thr
Leu
Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245

Gln

Gly

Glu
Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln

Ile

Gln

Asp
Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr

Cys

Arg

Glu
Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu

Gln

Trp

Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265

Leu

215

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250

Gln

Thr

Leu
Leu
Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu

Val

Glu

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly

Lys

Ala

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr

Tyr

Arg

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu

270
Lys

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255

Gly

Glu

Lys
Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser

Tyr

Thr
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Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545

Arg

Lys

Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu

Ala

Lys

275
Gly

Lys

Ala

Pro

Ala

355

Val

Gly

Val

Val

Ile

435
Arg

Thr
Tle
Leu
515
Gln
Val

Asp

Leu

Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle

Leu

Asn
580

Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Tle

565
Val

Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550

Ala

Tyr

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

His

Asn

455

Val

Leu

Ala

Arg
535
Lys

Leu

Thr

280
Lys

Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala

Thr

Asp

Thr Pro Arg

Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu

Gln

Ser
585

216

Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala

570
Arg

Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h

Leu

Tyr

Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly

Lys

Ala

285
Leu

Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr

Met

Phe

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser

Ala

Ala
590

Glu

Ala

Phe

335

Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

575
Thr

Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560

Gly

Ala
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His
Gly
Leu
625
Lys

Ala

Ile

<210> 63

Ile
Lys
610
Phe
Gly

Arg

Glu

His
595
Glu
Leu
His
Lys

Asn
675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 63

Gly

Ile

Pro

Ser

Ala

660

Ser

Glu
Lys
Lys
Ala
645

Ala

Ser

Met Thr Leu Asn Ile

1
Glu

Ala

Leu

Tyr

65

Arg

Thr

Val

Thr

Gln
145

Pro
Trp
Ile
50

Pro
Leu
Pro
Gln
Val

130
Trp

Asp
Ala
35

Ile
Met
Leu
Leu
Asp
115

Pro

Tyr

Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu

Asn

Thr

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Tle
Asn
Arg
630
Glu

Ile

Pro

Tyr
Lys
615
Leu

Ala

Thr

Arg
600
Asp
Ser

Arg

Glu

Glu Asp Glu

Leu

Gly

Lys

Glu

70

Gly

Val

Glu

Tyr

Leu
150

Gly
Gly
Ala
55

Ala
Ile
Lys
Val
Asn

135
Asp

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120

Leu

Leu

Arg

Glu

Ile

Gly

Thr
665

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys

Leu

Lys

217

Arg

Ile

Ile

Asn

650

Pro

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg

Ser

Asp

Gly
Leu
His
635

Arg

Asp

Leu

Leu

Ala

Pro

Ile

75

Cys

Thr

Val

Gly

Ala
155

Trp
Ala
620
Cys

Met

Thr

His

Ser

Val

Val

60

Lys

Gln

Asn

Glu

Leu

140
Phe

Leu
605
Leu
Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125

Pro

Phe

Thr

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle

Pro

Cys

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro
Ala
Lys
Tle
Trp
95

Arg
His
Ser

Leu

Glu
Ala
Gln
640

Ala

Leu

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His

Arg
160
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Leu

Glu

Phe

Ala

Asp

225

Thr

Ala

Leu

Val

Leu

305

Met

Trp

Leu

Leu

Lys

385

Asp

Ile

Leu

Pro

Leu

His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp

450
Leu

Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Tle
435

Arg

Asp

Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu

Trp

Thr

Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala

Leu

Asp

Gln

Gly

Thr

Gln

Ala

230

Gln

Ile

Gln

Thr

Phe

310

Tyr

Gln

Leu

Lys

Arg

390

Gly

Lys

Pro

Ser

Arg

Pro

Gln

Leu

His

215

Ala

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

His

Asn

455
Val

Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440

Ala

Gln

Phe Ala Phe

Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg

Phe

218

170
Trp

Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu

Met

Gly

Thr

Ala

Ile

Leu

235

Leu

Val

Glu

Ile

315

Pro

Glu

Leu

Lys

395

Leu

Leu

Ala

Thr

Pro

Glu

Arg

Leu

Leu

220

Gly

Lys

Ala

Gln

300

Pro

Gly

Ile

Thr

Gly

380

Leu

Arg

Thr

Leu

His

460
Val

Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445

Tyr

Val

Arg
Pro
190
Arg
Gln
Gln
Arg
Leu

270
Lys

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys

Gln

Ala

Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln

Ala

Leu

Pro

Gly

Leu

Val

Gly

240

Ser

Tyr

Thr

Phe

Glu

320

Asn

Leu

Glu

Gln

Leu

400

Ala

Pro

Pro

Leu

Asn
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465

Pro Ala Thr

Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625

Lys

Ala

Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys
610
Phe

Gly

Arg

Ile

Leu

515

Gln

Val

Glu

Leu

His

595

Glu

Leu

His

Lys

Tle Glu Asn

<210> 64

675

<211> 678
<212> PRT
213> NT.HF%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 64

Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly
Tle
Pro
Ser
Ala

660

Ser

Leu
485
Ala

Gly
Trp
Tle
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

470

Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg
Glu
Tle

Gly

Thr
665

Met Thr Leu Asn Ile Glu Asp Glu Tyr

1

5

Glu Pro Asp Val Ser Leu Gly Ser Thr

20

25

Ala Trp Ala Glu Thr Gly Gly Met Gly

219

475
Glu Gly Leu Gln His
490
Thr Arg Pro Asp Leu
510
Trp Tyr Thr Asp Gly
525
Gly Ala Ala Val Thr
540
Pro Ala Gly Thr Ser
555
Ala Leu Arg Met Ala
570
Arg Tyr Ala Phe Ala
590
Arg Gly Trp Leu Thr
605
Ile Leu Ala Leu Leu
620
Ile His Cys Pro Gly
635
Asn Arg Met Ala Asp
650
Pro Asp Thr Ser Thr
670

Arg Leu His Glu Thr

10

Trp Leu Ser Asp Phe
30

Leu Ala Val Arg Gln

Asn
495
Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro

Ala

480
Cys

Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Lys

Gln

Pro
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Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305

Met

Trp

Ile
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly

Ala

Gly

35
Ile

Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys

Ala

Pro

Pro
Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala

Pro

Asp
340

Leu
Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu

325
Gln

Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310

Tyr

Gln

Ala
55

Ala
Ile
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys

Pro

Lys

40
Thr

Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg

Leu

Ala

Ser Thr Pro

Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu

Thr

Tyr
345

220

Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys

330
Gln

Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315

Pro

Glu

Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro

Gly

Ile

45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly

Thr

Lys

Ile
His
Pro
Tyr
110
Ile
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe

Leu

Gln
350

Lys
Ile
Trp
95

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

335
Ala

Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320

Asn

Leu
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Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625

Lys

Ala

Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys
610
Phe

Gly

Arg

Ala
355
Val
Gly
Val
Val
Ile

435
Arg

Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595
Glu
Leu
His

Lys

Pro

Asp

Pro

Ala

Leu

420

Leu

Trp

Thr

Leu

Leu

500

Pro

Glu

Ile

Leu

Asn

580

Gly

Ile

Pro

Ser

Ala

Ala

Glu

Ala
405
Thr
Ala

Leu

Leu
485
Ala

Gly
Trp
Ile
565
Val
Glu
Lys
Lys
Ala

645
Ala

Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Ile
Asn
Arg
630

Glu

Ile

Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asn
Arg
600
Asp
Ser

Arg

Glu

Pro Asp Leu

Tyr

Val

Pro

Gly

425

Val

Arg

Phe

Glu

Gly

505

Thr

Ala

Leu

Gln

Ser

585

Arg

Glu

Ile

Gly

Thr

221

Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

Pro

Leu

Lys

Val

Gly

430

Lys

Gln

Ala

His

Leu

510

Gly

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu



CN 115667505 A

152/249 7

660

Ile Glu Asn Ser Ser Pro

<210> 65

675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 65

Met Thr Leu Asn Ile

1

Glu Pro Asp

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe

Ala

Asp

Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met

Lys

Asp
210

Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195

Phe

Leu

Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser

Arg

Leu

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

Pro

Ile

Leu

Glu Asp Glu

Leu

Gly

Lys

Glu

70

Gly

Val

Glu

Tyr

Leu

150

Gln

Gly

Thr

Gln

Ala

Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His

215
Ala

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200

Pro

Thr

Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp

Ser

222

Arg

10

Trp

Leu

Thr

Gly

Pro

90

Gly

Arg

Ser

Asp

Ala

170

Glu

Leu

Glu

Leu

Leu

Ala

Pro

Ile

75

Cys

Thr

Val

Gly

Ala

155

Phe

Thr

Ala

Ile

Leu

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu

220
Asp

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205

Leu

Cys

670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg

Gln

Gln

Ser
15

Pro
Ala
Lys
Tle
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp

Tyr

Gln

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His

160

Pro

Gly

Leu

Val

Gly
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225

Thr Arg Ala

Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu

Gln

Leu

Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp

Pro

Leu
530

Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Ile
435
Arg
Asp
Thr
Ile
Leu

515
Gln

Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500

Pro

Glu

Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala

Asp

Gly

230
Gln

Ile
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu

Ala

Gln

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

His

Asn

455

Val

Leu

Ala

Arg
535

Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His

520
Lys

Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505

Thr

Ala

223

Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr

Trp

Gly

235
Leu

Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg

Tyr

Ala

Gly
Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro

Thr

Ala
540

Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp

525
Val

Arg
Leu

270
Lys

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510

Gly

Thr

Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln
Ala
Leu
Asn
495
Thr

Ser

Thr

240

Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp

Ser

Glu
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Thr Glu Val Ile Trp Ala Lys Ala Leu Pro Ala

545 550
Arg Ala Glu Leu Ile Ala Leu Thr Gln
565
Lys Lys Leu Asn Val Tyr Thr Asp Ser
580 585
His Ile His Gly Glu Ile Tyr Arg Arg
595 600
Gly Lys Glu Ile Lys Asn Lys Asp Glu
610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile
625 630
Lys Gly His Ser Ala Glu Ala Arg Gly
645
Ala Arg Lys Ala Ala Ile Thr Glu Thr
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 66
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU ] 5 B2 ik
<400> 66
Met Thr Leu Asn Ile Glu Asp Glu Tyr
1 5
Glu Pro Asp Val Ser Leu Gly Ser Thr
20 25
Ala Trp Ala Glu Thr Gly Gly Met Gly
35 40
Leu Ile Ile Pro Leu Lys Ala Thr Ser
50 55
Tyr Pro Met Ser Gln Glu Ala Arg Leu
65 70
Arg Leu Leu Asp Gln Gly Ile Leu Val
85
Thr Pro Leu Leu Pro Val Lys Lys Pro
100 105

224

Ala
570
Arg

Arg

Ile

Ile

Asn

650

Pro

Arg
10

Trp
Leu
Thr

Gly

Pro
90
Gly

555
Leu

Ser
Gly
Leu
His
635

Arg

Asp

Leu
Leu
Ala
Pro
Ile
75

Cys

Thr

Gly

Lys

Ala

Trp

Ala

620

Cys

Met

Thr

His
Ser
Val
Val
60

Lys

Gln

Asn

Thr

Met

Phe

Leu

605

Leu

Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro

Ser

Asp

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His

Pro

110

Ala

Glu
575
Thr

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro

Ala

Lys

Ile

Trp

95
Arg

Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Lys
Gln
Pro
Gln
Gln
80

Asn

Pro
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Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385

Asp

Ile

Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu

Pro

Ala

Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly

Val

Val

Leu

Asn

Thr

Thr

Ile

180

Ser

Arg

Leu

Leu

Ala

260

Glu

Gln

Ala

Pro

Asp

340

Pro

Asp

Pro

Ala

Leu

Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln

Ala

Glu

Ala
405
Thr

Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390

Gly

Lys

Val

Asn

135

Asp

Pro

Gln

Leu

His

215

Ala

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro

Pro

Ala

Lys Arg Val

Leu

Lys

Phe

Thr

185

Asn

Asp

Ser

Gly

Lys

265

Leu

Thr

Leu

Thr

Tyr

345

Pro

Tyr

Val

Pro

Gly

225

Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys

410
Lys

Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395

Leu

Leu

Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu

Arg

Thr

Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser

Met

Met

Ile

Pro

Cys

Arg

Pro

190

Arg

Gln

Gln

Arg

Leu

270

Lys

Arg

Phe

Leu

Gln

350

Pro

Leu

Lys

Val

Gly

His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala

415
Gln

Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400

Ala

Pro
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420 425
Leu Val Ile Leu Ala Pro His Ala Val
435 440
Pro Asp Arg Trp Leu Ser Asn Ala Arg
450 455
Leu Leu Asp Thr Asp Arg Val Gln Phe
465 470
Pro Ala Thr Leu Leu Pro Leu Pro Glu
485
Leu Asp Ile Leu Ala Glu Ala His Gly
500 505
Gln Pro Leu Pro Asp Ala Asp His Thr
515 520
Leu Leu Gln Glu Gly Gln Arg Lys Ala
530 535
Thr Glu Val Ile Trp Ala Lys Ala Leu
545 550
Arg Ala Glu Leu Ile Ala Leu Thr Gln
565
Lys Lys Leu Asn Val Tyr Thr Asp Ser
580 585
His Tle GIn Gly Glu Ile Tyr Arg Arg
595 600
Gly Lys Glu Ile Lys Asn Lys Asp Glu
610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile
625 630
Lys Gly His Ser Ala Glu Ala Arg Gly
645
Ala Arg Lys Ala Ala Ile Thr Glu Thr
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 67
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU I 5 B2 ik

226

Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Tle
Tle
Asn

650

Pro

Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

430
Lys

Gln

Ala

His

Leu

510

Gly

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu



CN 115667505 A

.1l

157/249 7

<400> 67

Met Thr Leu

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala

Leu

Val

Pro
Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys

Leu

Met
290

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys

275
Gly

Asn
Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260

Glu

Gln

Tle
Ser
Thr
Leu
Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln

Gly

Pro

Glu
Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Ile

Gln

Thr

Asp
Gly
Gly
Ala
55

Ala
Ile
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys

Arg

Pro
295

Glu
Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp

280
Lys

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265

Leu

Thr

227

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln

Thr

Pro

Leu
Leu
Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val

Glu

Arg

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys

Ala

Gln
300

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg

285
Leu

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270

Lys

Arg

Ser
15

Pro
Ala
Lys
Ile
Trp
95

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

Glu

Glu

Lys
Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr

Thr

Phe
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Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His

Gly

Gly

Ala

Gly

Thr

Phe

370

Leu

Pro

Ala

Val

Asp

450

Leu

Ala

Asp

Pro

Leu

530

Glu

Ala

Lys

Ile

Lys

Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His

595
Glu

Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580

Gly

Ile

Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Ile
565
Val

Glu

Lys

Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr

Ile

Asn

Cys

Pro

Lys

Gly

Gln

375

Arg

Trp

Asp

His

Asn

455

Val

Leu

Ala

Asp

Arg

535

Lys

Leu

Thr

Tyr

Lys

Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg

600
Asp

Leu Phe Ile

Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg

Glu

228

Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg

Arg

Ile

315

Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr

Gly

Leu

Pro

Gly

Ile

Thr

Gly

380

Leu

Arg

Thr

Leu

His

460

Val

Leu

Pro

Thr

Ala

540

Gly

Lys

Ala

Trp

Ala

Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu

605
Leu

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590

Thr

Leu

Ala

Phe

335

Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala

Glu

Ala
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610

Leu Phe Leu

625

Lys Gly His

Ala Arg Lys

Tle Glu Asn

<210> 68

675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 68

Pro

Ser

Ala
660

Ser

Lys
Ala

645
Ala

Ser

Met Thr Leu Asn Ile

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145

Leu

Glu

Pro
Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His

Met

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr

Pro

Gly

Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu
Asn
Thr

Thr

Ile

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

615

Arg Leu Ser Ile Ile His

630

635

Glu Ala Arg Gly Asn Arg

650

Ile Thr Glu Thr Pro

Pro

Glu Asp Glu

Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150

Gln

Gly

Gly
Gly
Ala
55

Ala
Ile
Lys
Val
Asn
135
Asp

Pro

Gln

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu

Leu

Leu

665

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe

Thr

229

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala

170
Trp

Asp

Leu
Leu
Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155

Phe

Thr

620
Cys

Met

Thr

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe

Glu

Arg

Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe

Trp

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys

Arg

Pro

Gly

Gln
655
Leu

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg
His
Ser
Leu
Asp

175
Gln

Gln
640
Ala

Leu

Lys
Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160

Pro

Gly
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Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu

465

Pro

Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450

Leu

Ala

Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Ile
435
Arg

Asp

Thr

180

Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp

Thr

Leu

Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu

Asp

Leu
485

Thr
Gln
Ala
230
Gln
Ile
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg

470

Pro

Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Trp
Asp
His
Asn
455

Val

Leu

Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala

Gln

Pro

185

Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg

Phe

Glu

230

Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met

Gly

Glu
490

Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro

475
Gly

Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Ile
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460

Val

Leu

His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr

Val

Gln

190
Arg

Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln

Ala

His

Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln
Ala

Leu

Asn
495

Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn

480
Cys
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Leu Asp Ile Leu Ala Glu Ala His Gly Thr Arg Pro Asp Leu Thr Asp
500 505 510
Gln Pro Leu Pro Asp Ala Asp His Thr Trp Tyr Thr Asp Gly Ser Ser
515 520 525
Leu Leu Gln Glu Gly Gln Arg Lys Ala Gly Ala Ala Val Thr Thr Glu
530 535 540
Thr Glu Val Ile Trp Ala Lys Ala Leu Pro Ala Gly Thr Ser Ala Gln
545 550 555 560
Arg Ala Glu Leu Ile Ala Leu Thr Gln Ala Leu Lys Met Ala Glu Gly
565 570 575
Lys Lys Leu Asn Val Tyr Thr Asp Ser Arg Tyr Ala Phe Ala Thr Ala
580 585 590
His Ile His Gly Glu Ile Tyr Arg Arg Arg Gly Trp Leu Thr Ser Glu
595 600 605
Gly Lys Glu Ile Lys Asn Lys Asp Glu Ile Leu Ala Leu Leu Lys Ala
610 615 620
Leu Phe Leu Pro Lys Arg Leu Ser Ile Ile His Cys Pro Gly His Gln
625 630 635 640
Lys Gly His Ser Ala Glu Ala Arg Gly Asn Arg Met Ala Asn Gln Ala
645 650 655
Ala Arg Lys Ala Ala Ile Thr Glu Thr Pro Asp Thr Ser Thr Leu Leu
660 665 670
Ile Glu Asn Ser Ser Pro
675
<210> 69
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 a2 ik
<400> 69
Met Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His Glu Thr Ser Lys
1 5 10 15
Glu Pro Asp Val Ser Leu Gly Ser Thr Trp Leu Ser Asp Phe Pro Gln
20 25 30
Ala Trp Ala Glu Thr Gly Gly Met Gly Leu Ala Val Arg Gln Ala Pro
35 40 45
Leu Ile Ile Pro Leu Lys Ala Thr Ser Thr Pro Val Ser Ile Lys Gln
50 55 60

231
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Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp

Leu

Leu

Pro

Leu

Pro

Gln

Val

130

Trp

His

Met

Lys

Asp

210

Asp

Arg

Lys

Leu

Met

290

Gly

Ala

Gly

Thr

Phe

Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala

355
Val

Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340

Pro

Asp

Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln

Ala

Glu

Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln

Leu

Lys

Ala

Ile

Lys

Val

Asn

135

Asp

Pro

Gln

Leu

His

215

Ala

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu

360
Gly

Leu Gly Ile

Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro

Tyr

232

Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln

Asp

Ala

75
Cys

Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu

Leu

Lys

Lys

Gln

Asn

Glu

Leu

140

Phe

Glu

Arg

Leu

Leu

220

Asp

Gly

Lys

Ala

Gln

300

Pro

Gly

Ile

Thr

Gly

Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys

365
Val

His
Pro
Tyr
110
Ile
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350

Pro

Leu

Ile
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala

Phe

Thr

Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu

Glu

Gln
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Lys
385
Asp
Ile
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

370
Leu

Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Ile
Lys
610
Phe
Gly

Arg

Glu

Gly
Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595
Glu
Leu
His
Lys

Asn
675

Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly
Tle
Pro
Ser
Ala

660

Ser

Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Ile
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

375
Arg

Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg
Glu
Tle

Gly

Asn
665

233

Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

380
Leu

Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590
Thr
Leu
Gly

Asp

Thr
670

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu
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<210> 70

<211> 678
<212> PRT
213> NTF%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 70

Met Thr Leu Asn Ile

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp

225
Thr

Pro
Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210

Asp

Arg

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe

Leu

Ala

Val
20
Glu

Pro

Ser

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg

Leu

Leu

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

Pro

Ile

Leu

Leu
245

Glu Asp Glu

Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala

230
Gln

Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215

Ala

Thr

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro

Thr

Leu

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp

Ser

Gly

234

Arg

10

Trp

Leu

Thr

Gly

Pro

90

Gly

Arg

Ser

Asp

Ala

170

Glu

Leu

Glu

Asn
250

Leu
Leu
Ala
Pro
Ile
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Ile
Leu

235
Leu

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220

Asp

Gly

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu

Cys

Tyr

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln

Gln

Arg

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp
Tyr

Gln

Ala
255

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His

160

Pro

Gly

Leu

Val

Gly

240

Ser
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Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr

545
Arg

Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530

Glu

Ala

Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Ile
435
Arg
Asp
Thr
Ile
Leu
515
Gln

Val

Glu

Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu

Ile

Leu

Gln

Gly

Pro

Gly

Leu

325

Gln

Ala

Glu

Trp

Ala

405

Thr

Ala

Leu

Asp

Leu

485

Ala

Asp

Gly

Trp

Ile

Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala

550
Ala

Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535

Lys

Leu

Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys

Ala

Thr

Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu

Gln

235

Gln

Thr

Pro

Phe

Lys

330

Gln

Asp

Ala

Ala

Cys

410

Lys

Glu

Met

Gly

Glu

490

Thr

Trp

Gly

Pro

Ala

Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala

555
Leu

Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540

Gly

Lys

Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val

Thr

Met

Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr

Ser

Ala

Gly

Glu

Glu

Ala

Phe

335

Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln

560
Gly
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Lys Lys Leu

His
Gly
Leu
625
Lys

Ala

Ile

<210> 71

Ile
Lys
610
Phe
Gly

Arg

Glu

His
595
Glu
Leu
His
Lys

Asn
675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 71

Asn
580
Gly

Ile

Pro

Ser

Ala

660

Ser

565
Val

Glu

Lys

Lys

Ala

645

Ala

Ser

Met Thr Leu Asn Ile

1
Glu

Ala

Leu

Tyr

65

Arg

Thr

Val

Thr

Pro

Trp

Ile

50

Pro

Leu

Pro

Gln

Val

Asp
Ala
35

Ile
Met
Leu
Leu
Asp

115

Pro

Val
20

Glu
Pro
Ser
Asp
Leu
100

Leu

Asn

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Tyr
Ile
Asn
Arg
630
Glu

Ile

Pro

Thr

Tyr

Lys

615
Leu

Ala

Thr

Asp
Arg
600
Asp
Ser

Arg

Glu

Glu Asp Glu

Leu

Gly

Lys

Glu

70

Gly

Val

Glu

Tyr

Gly

Gly

Ala

95

Ala

Ile

Lys

Val

Asn

Ser
Met
40

Thr
Arg
Leu
Lys
Asn

120
Leu

Ser
585
Arg
Glu
Tle

Gly

Thr
665

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys

Leu

236

570

Arg

Ile

Ile

Asn

650

Pro

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly

Arg

Ser

Tyr
Gly
Leu
His
635

Arg

Asp

Leu

Leu

Ala

Pro

Ile

75

Cys

Thr

Val

Gly

Ala
Trp
Ala
620
Cys

Met

Thr

His

Ser

Val

Val

60

Lys

Gln

Asn

Glu

Leu

Phe
Leu
605
Leu
Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp

125

Pro

Ala
590
Thr
Leu
Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110

Ile

Pro

575
Thr

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg

His

Ser

Ala
Glu
Ala
Gln
640

Ala

Pro

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His
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Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp

Ile

Leu

130
Trp

His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro

Ala

Val

Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val

Val

Ile
435

Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu

420
Leu

Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405

Thr

Ala

Leu
150
Gln
Gly
Ala
Gln
Ala
230
Gln
Ile
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly

Lys

Pro

135
Asp

Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Arg
Trp

Asp

His

Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro

Ala

Ala
440

Lys Asp Ala

Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly

425
Val

237

Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410

Lys

Glu

155
Phe

Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu

Leu

Ala

140
Phe

Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Ile
Thr
Gly
380
Leu
Arg

Thr

Leu

Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met

Met

Val
445

Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly

430
Lys

Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415

Gln

Gln

Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala

Pro

Pro
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Pro Asp Arg Trp Leu Ser Asn Ala Arg
450 455
Leu Leu Asp Thr Asp Arg Val Gln Phe
465 470
Pro Ala Thr Leu Leu Pro Leu Pro Glu
485
Leu Asp Ile Leu Ala Glu Ala His Gly
500 505
Gln Pro Leu Pro Asp Ala Asp His Thr
515 520
Leu Leu Gln Glu Gly Gln Arg Lys Ala
530 535
Thr Glu Val Ile Trp Ala Lys Ala Leu
545 550
Arg Ala Glu Leu Ile Ala Leu Thr Gln
565
Lys Lys Leu Asn Val Tyr Thr Asp Ser
580 585
His Tle His Gly Glu Ile Tyr Arg Arg
595 600
Gly Lys Glu Ile Lys Asn Lys Asp Glu
610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile
625 630
Lys Gly His Ser Ala Glu Ala Arg Gly
645
Ala Arg Lys Ala Ala Ile Thr Glu Thr
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 72
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU ]« 5 B2 ik
<400> 72

Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Tyr

Val

Gln

Asp

Asp

525

Val

Thr

Met

Phe

Leu

605

Leu

Pro

Ala

Ser

Gln

Ala

His

Leu

510

Gly

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asn

Thr
670

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Met Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His Glu Thr Ser Lys

1 5

238

10

15
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Glu
Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu

305
Met

Pro
Trp
Ile
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290

Gly

Ala

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly

Lys

Ala

Val
20
Glu

Pro

Ser

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln

Ala

Pro

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

Pro

Ile

Leu

Leu

245

Gln

Gly

Pro

Gly

Leu

Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Ala
Gln
Ala
230
Gln
Ile
Gln
Thr
Phe

310
Tyr

Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295

Cys

Pro

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys

Arg

Leu

Thr Trp Leu

25
Gly

Ser

Leu

Val

Pro

105

Lys

Leu

Lys

Phe

Thr

185

Asn

Asp

Ser

Gly

Lys

265

Leu

Thr

Leu

Thr

239

Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro

Phe

Lys

Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu

Val

Glu

Ile
315

Pro

Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300

Pro

Gly

Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu

Gly

Thr

Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg

Phe

Leu

Pro

Ala

Lys

Ile

Trp

95

Arg

His

Ser

Leu

Asp

175

Gln

Asp

Tyr

Gln

Ala

255

Gly

Glu

Glu

Ala

Phe

Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu

320

Asn
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Trp Gly Pro

Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly

Leu
625

Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys

610
Phe

Ala
355
Val
Gly
Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595

Glu

Leu

Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly

Ile

Pro

325
Gln

Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Ile
565
Val
Glu

Lys

Lys

Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Ile

Asn

Arg
630

Lys
Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys

615
Leu

Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600

Asp

Ser

Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg

Glu

Ile

240

330
Gln

Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg

Ile

Ile

Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly

Leu

His
635

Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala

620
Cys

Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605

Leu

Pro

Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590
Thr

Leu

Gly

335
Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu

Ala

Gln
640
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Lys Gly His Ser Ala Glu Ala Arg Gly Asn Arg Met Ala Asp Gln Ala
645 650 655
Ala Arg Lys Ala Ala Ile Thr Glu Asn Pro Asp Thr Ser Thr Leu Leu
660 665 670
Ile Glu Asn Ser Ser Pro
675
<210> 73
211> 678
<212> PRT
213> NT.HF%)(Artificial Sequence)
220>
223> NLFPAURIU ] 5 2 ik
<400> 73
Met Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His Glu Thr Ser Lys
1 5 10 15
Glu Pro Asp Val Ser Leu Gly Ser Thr Trp Leu Ser Asp Phe Pro Gln
20 25 30
Ala Trp Ala Glu Thr Gly Gly Met Gly Leu Ala Val Arg Gln Ala Pro
35 40 45
Leu Ile Ile Pro Leu Lys Ala Thr Ser Thr Pro Val Ser Ile Lys Gln
50 55 60
Tyr Pro Met Ser Gln Glu Ala Arg Leu Gly Ile Lys Pro His Ile Gln
65 70 75 80
Arg Leu Leu Asp Gln Gly Ile Leu Val Pro Cys Gln Ser Pro Trp Asn
85 90 95
Thr Pro Leu Leu Pro Val Lys Lys Pro Gly Thr Asn Asp Tyr Arg Pro
100 105 110
Val GIn Asp Leu Arg Glu Val Asn Lys Arg Val Glu Asp Ile His Pro
115 120 125
Thr Val Pro Asn Pro Tyr Asn Leu Leu Ser Gly Leu Pro Pro Ser His
130 135 140
Gln Trp Tyr Thr Val Leu Asp Leu Lys Asp Ala Phe Phe Cys Leu Arg
145 150 155 160
Leu His Pro Thr Ser Gln Pro Leu Phe Ala Phe Glu Trp Arg Asp Pro
165 170 175
Glu Met Gly Ile Ser Gly Gln Leu Thr Trp Thr Arg Leu Pro Gln Gly
180 185 190
Phe Lys Asn Ser Pro Ala Leu Phe Asn Glu Ala Leu His Arg Asp Leu
195 200 205

241
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Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro

Leu

Gln

Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala

Asp

Pro

Phe

Leu

Ala

Lys

Lys

275

Gly

Lys

Ala

Pro

Ala

355

Val

Gly

Val

Val

Ile

435

Arg

Asp

Thr

Ile

Leu

Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu

500

Pro

Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485

Ala

Asp

Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro

Glu

Ala

His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu

Ala

Asp

Pro

Thr

Leu

Gln

Trp

280

Lys

Arg

Leu

Ala

Leu

360

Gly

Pro

Pro

Ala

Ala

440

Ala

Gln

Pro

His

His

Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505

Thr

242

Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490

Thr

Trp

Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly

Arg

Tyr

Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Ile
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu

Pro

Thr

Leu

Cys

Tyr

Tyr

Arg

285

Leu

Gly

Thr

Lys

Lys

365

Val

Ser

Met

Met

Val

445

Tyr

Val

Gln

Asp

Asp

Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu

510
Gly

Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln
Ala
Leu
Asn
495

Thr

Ser

Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys

Asp

Ser
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Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

<210> 74

Leu
530
Glu
Ala
Lys
Ile
Lys
610
Phe
Gly

Arg

Glu

515
Gln

Val

Glu

Leu

His

595

Glu

Leu

His

Lys

Asn
675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 74

Glu
Ile
Leu
Asn
580
Gly
Ile
Pro
Ser
Ala

660

Ser

Gly
Trp
Ile
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

520
Lys

Ala

Thr

Asp

Arg

600

Asp

Ser

Arg

Glu

Met Thr Leu Asn Ile Glu Asp Glu

1
Glu

Ala

Leu

Tyr

65
Arg

Pro
Trp
Tle
50

Pro

Leu

5

Asp Val Ser

20

Ala Glu Thr

35

Ile Pro Leu

Met Ser Gln

Leu Asp Gln

Leu

Gly

Lys

Glu

70
Gly

Gly
Gly
Ala
55

Ala

Ile

Ser
Met
40

Thr

Arg

Leu

Ala

Leu

Gln

Ser

585

Arg

Glu

Ile

Gly

Thr
665

Tyr
Thr
25

Gly
Ser
Leu

Val

243

Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Arg
10

Trp
Leu
Thr

Gly

Pro

Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Leu

Leu

Ala

Pro

Ile

75
Cys

Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

His
Ser
Val
Val
60

Lys

Gln

525
Val

Thr

Met

Phe

Leu

605

Leu

Pro

Ala

Ser

Glu
Asp
Arg
45

Ser

Pro

Ser

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His

Pro

Thr
Ala
Glu
575
Thr
Ser
Lys
His
Gln

655
Leu

Ser
15

Pro
Ala
Lys

Ile

Trp

Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Pro

Lys

Gln

Pro

Gln

Gln

80

Asn
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Thr Pro Leu

Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu

Leu

Lys
385

Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe

370
Leu

Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355

Val

Gly

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro

Asp

Pro

85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala

Glu

Trp

Val
Glu
Tyr
Leu
150
Gln
Gly
Ala
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu

Lys

Arg
390

Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys
Pro
Lys
Gly
Gln

375
Arg

Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360

Gly

Pro

Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro

Tyr

Val

244

90
Gly

Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp

Ala

Ala

Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu

Lys

Tyr
395

Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly

380
Leu

Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365

Val

Ser

Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe
Leu
Gln
350
Pro

Leu

Lys

95
Arg

His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe

Thr

Lys

Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu

Gln

Leu
400
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Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

<210> 75

Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys
610
Phe
Gly

Arg

Glu

Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595
Glu
Leu
His
Lys

Asn
675

<211> 678
<212> PRT

Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly
Tle
Pro
Ser
Ala

660

Ser

Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Tle
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Pro Cys Leu

Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg
Glu
Tle

Gly

Asn
665

245

410
Lys

Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Tle
Tle
Asn

650

Pro

Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590
Thr
Leu
Gly

Asn

Thr
670

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Pro
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213> NT.F%)(Artificial Sequence)
<2202
<223> NTLFPHIRI B : &R ik

<400> 75

Met Thr Leu Asn Ile

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr

Ala

Leu

Pro

Trp

Ile

50

Pro

Leu

Pro

Gln

Val

130

His

Met

Lys

Leu

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala

Lys

Lys

Val
20
Glu

Leu

Arg

Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala

260
Glu

5

Ser
Thr
Leu
Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245

Gln

Gly

Glu
Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Ala
Gln
Ala
230
Gln

Ile

Gln

Asp
Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr

Cys

Arg

Glu
Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu

Gln

Trp

Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265

Leu

246

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250

Gln

Thr

Leu
Leu
Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu

Val

Glu

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly

Lys

Ala

Glu

Asp

Arg

45

Ser

Pro

Ser

Asp

Asp

125

Pro

Phe

Trp

Leu

205

Leu

Cys

Tyr

Tyr

Arg

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu

270
Lys

Ser
15

Pro
Ala
Lys
Ile
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255

Gly

Glu

Lys
Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Val
Gly
240
Ser

Tyr

Thr
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Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545

Arg

Lys

Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu

Ala

Lys

275
Gly

Lys

Ala

Pro

Ala

355

Val

Gly

Val

Val

Ile

435
Arg

Thr
Tle
Leu
515
Gln
Val

Glu

Leu

Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Gly
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle

Leu

Asn
580

Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Tle

565
Val

Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550

Ala

Tyr

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

His

Asn

455

Val

Leu

Ala

Arg
535
Lys

Leu

Thr

280
Lys

Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala

Thr

Asp

Thr Pro Arg

Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu

Gln

Ser
585

247

Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala

570
Arg

Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h

Leu

Tyr

Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly

Lys

Ala

285
Leu

Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Ala
525
Val
Thr

Met

Phe

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser

Ala

Ala
590

Glu

Ala

Phe

335

Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

575
Thr

Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560

Gly

Ala
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His
Gly
Leu
625
Lys

Ala

Ile

<210> 76

Ile
Lys
610
Phe
Gly

Arg

Glu

His
595
Glu
Leu
His
Lys

Asn
675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 76

Gly

Ile

Pro

Ser

Ala

660

Ser

Glu
Lys
Lys
Ala
645

Ala

Ser

Met Thr Leu Asn Ile

1
Glu

Ala

Leu

Tyr

65

Arg

Thr

Val

Thr

Gln
145

Pro
Trp
Ile
50

Pro
Leu
Pro
Gln
Val

130
Trp

Asp
Ala
35

Ile
Met
Leu
Leu
Asp
115

Pro

Tyr

Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu

Asn

Thr

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Tle
Asn
Arg
630
Glu

Ile

Pro

Tyr
Lys
615
Leu

Ala

Thr

Arg
600
Asp
Ser

Arg

Glu

Glu Asp Glu

Leu

Gly

Lys

Glu

70

Gly

Val

Glu

Tyr

Leu
150

Gly
Gly
Ala
55

Ala
Ile
Lys
Val
Asn

135
Asp

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120

Leu

Leu

Arg

Glu

Ile

Gly

Asn
665

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys

Leu

Lys

248

Arg

Ile

Ile

Asn

650

Pro

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg

Ser

Asp

Gly
Leu
His
635

Arg

Asp

Leu

Leu

Ala

Pro

Ile

75

Cys

Thr

Val

Gly

Ala
155

Trp
Ala
620
Cys

Met

Thr

His

Ser

Val

Val

60

Lys

Gln

Asn

Glu

Leu

140
Phe

Leu
605
Leu
Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125

Pro

Phe

Thr

Leu

Gly

Asn

Thr
670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle

Pro

Cys

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro
Ala
Lys
Tle
Trp
95

Arg
His
Ser

Leu

Glu
Ala
Gln
640

Ala

Pro

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His

Arg
160
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Leu

Glu

Phe

Ala

Asp

225

Thr

Ala

Leu

Val

Leu

305

Met

Trp

Leu

Leu

Lys

385

Asp

Ile

Leu

Pro

Leu

His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp

450
Leu

Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Tle
435

Arg

Asp

Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu

Trp

Thr

Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala

Leu

Asp

Gln

Gly

Thr

Gln

Ala

230

Gln

Ile

Gln

Thr

Phe

310

Tyr

Gln

Leu

Lys

Arg

390

Gly

Lys

Pro

Ser

Arg

Pro

Gln

Leu

His

215

Ala

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

His

Asn

455
Val

Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440

Ala

Gln

Phe Ala Phe

Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg

Phe

249

170
Trp

Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu

Met

Gly

Thr

Ala

Ile

Leu

235

Leu

Val

Glu

Ile

315

Pro

Glu

Leu

Lys

395

Leu

Leu

Ala

Thr

Pro

Glu

Arg

Leu

Leu

220

Gly

Lys

Ala

Gln

300

Pro

Gly

Ile

Thr

Gly

380

Leu

Arg

Thr

Leu

His

460
Val

Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445

Tyr

Val

Arg
Pro
190
Arg
Arg
Gln
Arg
Leu

270
Lys

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys

Gln

Ala

Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln

Ala

Leu

Pro

Gly

Leu

Val

Gly

240

Ser

Tyr

Thr

Phe

Glu

320

Asn

Leu

Glu

Gln

Leu

400

Ala

Pro

Pro

Leu

Asn
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465

Pro Ala Thr

Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625
Lys

Ala

Ile

<210> 77

Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys
610
Phe
Gly

Arg

Glu

Ile

Leu

515

Gln

Val

Glu

Leu

His

595

Glu

Leu

His

Lys

Asn
675

<211> 678
<212> PRT
213> NT.HF%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 77

Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580
Gly
Tle
Pro
Ser
Ala

660

Ser

Leu
485
Ala

Gly
Trp
Tle
565
Val
Glu
Lys
Lys
Ala
645

Ala

Ser

470

Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Tle
Asn
Arg
630
Glu

Ile

Pro

Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg
Glu
Tle

Gly

Thr
665

Met Thr Leu Asn Ile Glu Asp Glu Tyr

1

5

Glu Pro Asp Val Ser Leu Gly Ser Thr

20

25

Ala Trp Ala Glu Thr Gly Gly Met Gly

250

475
Glu Gly Leu Gln His
490
Thr Arg Pro Asp Leu
510
Trp Tyr Thr Asp Gly
525
Gly Ala Ala Val Thr
540
Pro Ala Gly Thr Ser
555
Ala Leu Lys Met Ala
570
Arg Tyr Ala Phe Ala
590
Arg Gly Trp Leu Thr
605
Ile Leu Ala Leu Leu
620
Ile His Cys Pro Gly
635
Asn Arg Met Ala Asp
650
Pro Asp Thr Ser Thr
670

Arg Leu His Glu Thr

10

Trp Leu Ser Asp Phe
30

Leu Ala Val Arg Gln

Asn
495
Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro

Ala

480
Cys

Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Lys

Gln

Pro
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Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305

Met

Trp

Ile
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly

Ala

Gly

35
Ile

Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys

Ala

Pro

Pro
Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260
Glu
Gln
Ala

Pro

Asp
340

Leu
Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu

325
Gln

Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310

Tyr

Gln

Ala
55

Ala
Ile
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys
Arg
Pro
295
Cys

Pro

Lys

40
Thr

Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg

Leu

Ala

Ser Thr Pro

Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265
Leu
Thr
Leu

Thr

Tyr
345

251

Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys

330
Gln

Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315

Pro

Glu

Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro

Gly

Ile

45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly

Thr

Lys

Ile
His
Pro
Tyr
110
Ile
Pro
Cys
Arg
Pro
190
Arg
Gln
Gln
Arg
Leu
270
Lys
Arg
Phe

Leu

Gln
350

Lys
Ile
Trp
95

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

335
Ala

Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Ala
Gly
240
Ser
Tyr
Thr
Phe
Glu
320

Asn

Leu
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Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His
Gly
Leu
625

Lys

Ala

Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp
Pro
Leu
530
Glu
Ala
Lys
Tle
Lys
610
Phe

Gly

Arg

Ala
355
Val
Gly
Val
Val
Ile

435
Arg

Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His
595
Glu
Leu
His

Lys

Pro

Asp

Pro

Ala

Leu

420

Leu

Trp

Thr

Leu

Leu

500

Pro

Glu

Ile

Leu

Asn

580

Gly

Ile

Pro

Ser

Ala

Ala

Glu

Ala
405
Thr
Ala

Leu

Leu
485
Ala

Gly
Trp
Ile
565
Val
Glu
Lys
Lys
Ala

645
Ala

Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr
Ile
Asn
Arg
630

Glu

Ile

Gly
Gln
375
Arg
Trp
Asp
His
Asn
455
Val
Leu
Ala
Asp
Arg
535
Lys
Leu
Thr
Tyr
Lys
615
Leu

Ala

Thr

Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg
600
Asp
Ser

Arg

Glu

Pro Asp Leu

Tyr

Val

Pro

Gly

425

Val

Arg

Phe

Glu

Gly

505

Thr

Ala

Leu

Gln

Ser

585

Arg

Glu

Ile

Gly

Thr

252

Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Ile
Ile
Asn

650

Pro

Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

Pro

Leu

Lys

Val

Gly

430

Lys

Gln

Ala

His

Leu

510

Gly

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu
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660

Ile Glu Asn Ser Ser Pro

<210> 78

675

<211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 78

Met Thr Leu Asn Ile

1

Glu Pro Asp

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe

Ala

Asp

Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met

Lys

Asp
210

Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195

Phe

Leu

Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser

Arg

Leu

5

Ser

Thr

Leu

Gln

Gln

85

Pro

Arg

Pro

Val

Ser

165

Ser

Pro

Ile

Leu

Glu Asp Glu

Leu

Gly

Lys

Glu

70

Gly

Val

Glu

Tyr

Leu

150

Gln

Gly

Thr

Gln

Ala

Gly
Gly
Ala
55

Ala
Tle
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His

215
Ala

Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200

Pro

Thr

Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp

Ser

253

Arg

10

Trp

Leu

Thr

Gly

Pro

90

Gly

Arg

Ser

Asp

Ala

170

Glu

Leu

Glu

Leu

Leu

Ala

Pro

Ile

75

Cys

Thr

Val

Gly

Ala

155

Phe

Thr

Ala

Ile

Leu

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu

220
Asp

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205

Leu

Cys

670

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg

Gln

Gln

Ser
15

Pro
Ala
Lys
Tle
Trp
95

Arg
His
Ser
Leu
Asp
175
Gln
Asp

Tyr

Gln

Lys

Gln

Pro

Gln

Gln

80

Asn

Pro

Pro

His

160

Pro

Gly

Leu

Met

Gly
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225

Thr Arg Ala

Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu

Gln

Leu

Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu
Pro
Ala
Val
Asp
450
Leu
Ala
Asp

Pro

Leu
530

Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Ile
435
Arg
Asp
Thr
Ile
Leu

515
Gln

Leu
Ala
260
Glu
Gln
Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500

Pro

Glu

Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala

Asp

Gly

230
Gln

Ile
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu

Ala

Gln

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

His

Asn

455

Val

Leu

Ala

Arg
535

Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His

520
Lys

Gly
Lys
265
Leu
Thr
Leu
Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505

Thr

Ala

254

Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr

Trp

Gly

235
Leu

Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg

Tyr

Ala

Gly
Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu
Arg
Thr
Leu
His
460
Val
Leu
Pro

Thr

Ala
540

Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp

525
Val

Arg
Leu

270
Lys

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510

Gly

Thr

Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala
415
Gln
Gln
Ala
Leu
Asn
495
Thr

Ser

Thr

240

Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp

Ser

Glu
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Thr Glu Val Ile Trp Ala Lys Ala Leu Pro Ala

545 550
Arg Ala Glu Leu Ile Ala Leu Thr Gln
565
Lys Lys Leu Asn Val Tyr Thr Asp Ser
580 585
His Ile His Gly Glu Ile Tyr Arg Arg
595 600
Gly Lys Glu Ile Lys Asn Lys Asp Glu
610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile
625 630
Lys Gly His Ser Ala Glu Ala Arg Gly
645
Ala Arg Lys Ala Ala Ile Thr Glu Thr
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 79
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU ] 5 B2 ik
<400> 79
Met Thr Leu Asn Ile Glu Asp Glu Tyr
1 5
Glu Pro Asp Val Ser Leu Gly Ser Thr
20 25
Ala Trp Ala Glu Thr Gly Gly Met Gly
35 40
Leu Ile Ile Pro Leu Lys Ala Thr Ser
50 55
Tyr Pro Met Ser Gln Glu Ala Arg Leu
65 70
Arg Leu Leu Asp Gln Gly Ile Leu Val
85
Thr Pro Leu Leu Pro Val Lys Lys Pro
100 105

255

Ala
570
Arg

Arg

Ile

Ile

Asn

650

Pro

Arg
10

Trp
Leu
Thr

Gly

Pro
90
Gly

555
Leu

Tyr
Gly
Leu
His
635

Arg

Asp

Leu
Leu
Ala
Pro
Ile
75

Cys

Thr

Gly

Lys

Ala

Trp

Ala

620

Cys

Met

Thr

His
Ser
Val
Val
60

Lys

Gln

Asn

Thr

Met

Phe

Leu

605

Leu

Pro

Ala

Ser

Glu
Asp
Arg
45

Ser
Pro

Ser

Asp

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Thr
Phe
30

Gln
Tle
His

Pro

110

Ala

Glu
575
Thr

Ser

Lys

His

Gln

655
Leu

Ser
15

Pro

Ala

Lys

Ile

Trp

95
Arg

Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu

Lys
Gln
Pro
Gln
Gln
80

Asn

Pro
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Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala
Leu
Val
Leu
305
Met
Trp
Leu
Leu
Lys
385

Asp

Ile

Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys
Leu
Met
290
Gly
Ala
Gly
Thr
Phe
370
Leu

Pro

Ala

Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys
275
Gly
Lys
Ala
Pro
Ala
355
Val
Gly

Val

Val

Leu

Asn

Thr

Thr

Ile

180

Ser

Arg

Leu

Leu

Ala

260

Glu

Gln

Ala

Pro

Asp

340

Pro

Asp

Pro

Ala

Leu

Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln
Gly
Pro
Gly
Leu
325
Gln

Ala

Glu

Ala
405
Thr

Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Tle
Gln
Thr
Phe
310
Tyr
Gln
Leu
Lys
Arg
390

Gly

Lys

Val

Asn

135

Asp

Pro

Gln

Leu

His

215

Ala

Thr

Cys

Arg

Pro

295

Cys

Pro

Lys

Gly

Gln

375

Trp

Asp

Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp
280
Lys
Arg
Leu
Ala
Leu
360
Gly
Pro

Pro

Ala

Lys Arg Val

Leu

Lys

Phe

Thr

185

Asn

Asp

Ser

Gly

Lys

265

Leu

Thr

Leu

Thr

Tyr

345

Pro

Tyr

Val

Pro

Gly

256

Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln
Thr
Pro
Phe
Lys
330
Gln
Asp
Ala
Ala
Cys

410
Lys

Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val
Glu
Arg
Tle
315
Pro
Glu
Leu
Lys
Tyr
395

Leu

Leu

Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys
Ala
Gln
300
Pro
Gly
Tle
Thr
Gly
380
Leu

Arg

Thr

Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg
285
Leu
Gly
Thr
Lys
Lys
365
Val
Ser

Met

Met

Ile

Pro

Cys

Arg

Pro

190

Arg

Arg

Gln

Arg

Leu

270

Lys

Arg

Phe

Leu

Gln

350

Pro

Leu

Lys

Val

Gly

His
Ser
Leu
Asp
175
Gln
Asp
Tyr
Gln
Ala
255
Gly
Glu
Glu
Ala
Phe
335
Ala
Phe
Thr
Lys
Ala

415
Gln

Pro
His
Arg
160
Pro
Gly
Leu
Ala
Gly
240
Ser
Tyr
Thr
Phe
Glu
320
Asn
Leu
Glu
Gln
Leu
400

Ala

Pro
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187/249 1

420 425
Leu Val Ile Leu Ala Pro His Ala Val
435 440
Pro Asp Arg Trp Leu Ser Asn Ala Arg
450 455
Leu Leu Asp Thr Asp Arg Val Gln Phe
465 470
Pro Ala Thr Leu Leu Pro Leu Pro Glu
485
Leu Asp Ile Leu Ala Glu Ala His Gly
500 505
Gln Pro Leu Pro Asp Ala Asp His Thr
515 520
Leu Leu Gln Glu Gly Gln Arg Lys Ala
530 535
Thr Glu Val Ile Trp Ala Lys Ala Leu
545 550
Arg Ala Glu Leu Ile Ala Leu Thr Gln
565
Lys Lys Leu Asn Val Tyr Thr Asp Ser
580 585
His Tle His Gly Glu Ile Tyr Arg Arg
595 600
Gly Lys Glu Ile Lys Asn Lys Asp Glu
610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile
625 630
Lys Gly His Ser Ala Glu Ala Arg Gly
645
Ala Arg Lys Ala Ala Ile Thr Glu Thr
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 80
211> 678
<212> PRT
213> NT.F%)(Artificial Sequence)
220>
223> NLFPAURIU I 5 B2 ik

257

Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg
Arg
Tle
Tle
Asn

650

Pro

Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr
Gly
Leu
His
635

Arg

Asp

Leu
His
460
Val
Leu
Pro
Thr
Ala
540
Gly
Lys
Ala
Trp
Ala
620
Cys

Met

Thr

Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu
605
Leu
Pro

Ala

Ser

430
Lys

Gln

Ala

His

Leu

510

Gly

Thr

Ser

Ala

Ala

590

Thr

Leu

Gly

Asp

Thr
670

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

His

Gln

655
Leu

Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala
Glu
Ala
Gln
640

Ala

Leu
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<400> 80

Met Thr Leu

1
Glu

Ala
Leu
Tyr
65

Arg
Thr
Val
Thr
Gln
145
Leu
Glu
Phe
Ala
Asp
225
Thr
Ala

Leu

Val

Pro
Trp
Tle
50

Pro
Leu
Pro
Gln
Val
130
Trp
His
Met
Lys
Asp
210
Asp
Arg
Lys

Leu

Met
290

Asp
Ala
35

Tle
Met
Leu
Leu
Asp
115
Pro
Tyr
Pro
Gly
Asn
195
Phe
Leu
Ala
Lys
Lys

275
Gly

Asn
Val
20

Glu
Pro
Ser
Asp
Leu
100
Leu
Asn
Thr
Thr
Tle
180
Ser
Arg
Leu
Leu
Ala
260

Glu

Gln

Tle
Ser
Thr
Leu
Gln
Gln
85

Pro
Arg
Pro
Val
Ser
165
Ser
Pro
Tle
Leu
Leu
245
Gln

Gly

Pro

Glu
Leu
Gly
Lys
Glu
70

Gly
Val
Glu
Tyr
Leu
150
Gln
Gly
Thr
Gln
Ala
230
Gln
Ile

Gln

Thr

Asp
Gly
Gly
Ala
55

Ala
Ile
Lys
Val
Asn
135
Asp
Pro
Gln
Leu
His
215
Ala
Thr
Cys

Arg

Pro
295

Glu
Ser
Met
40

Thr
Arg
Leu
Lys
Asn
120
Leu
Leu
Leu
Leu
Phe
200
Pro
Thr
Leu
Gln
Trp

280
Lys

Tyr
Thr
25

Gly
Ser
Leu
Val
Pro
105
Lys
Leu
Lys
Phe
Thr
185
Asn
Asp
Ser
Gly
Lys
265

Leu

Thr

258

Arg
10

Trp
Leu
Thr
Gly
Pro
90

Gly
Arg
Ser
Asp
Ala
170
Trp
Glu
Leu
Glu
Asn
250
Gln

Thr

Pro

Leu
Leu
Ala
Pro
Tle
75

Cys
Thr
Val
Gly
Ala
155
Phe
Thr
Ala
Tle
Leu
235
Leu
Val

Glu

Arg

His
Ser
Val
Val
60

Lys
Gln
Asn
Glu
Leu
140
Phe
Glu
Arg
Leu
Leu
220
Asp
Gly
Lys

Ala

Gln
300

Glu
Asp
Arg
45

Ser
Pro
Ser
Asp
Asp
125
Pro
Phe
Trp
Leu
His
205
Leu
Cys
Tyr
Tyr
Arg

285
Leu

Thr
Phe
30

Gln
Tle
His
Pro
Tyr
110
Tle
Pro
Cys
Arg
Pro
190
Arg
Arg
Gln
Arg
Leu
270

Lys

Arg

Ser
15

Pro
Ala
Lys
Ile
Trp
95

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

Glu

Glu

Lys
Gln
Pro
Gln
Gln
80

Asn
Pro
Pro
His
Arg
160
Pro
Gly
Leu
Met
Gly
240
Ser
Tyr

Thr

Phe
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Leu
305
Met
Trp
Leu
Leu
Lys
385
Asp
Tle
Leu
Pro
Leu
465
Pro
Leu
Gln
Leu
Thr
545
Arg
Lys
His

Gly

Gly

Ala

Gly

Thr

Phe

370

Leu

Pro

Ala

Val

Asp

450

Leu

Ala

Asp

Pro

Leu

530

Glu

Ala

Lys

Ile

Lys

Lys
Ala
Pro
Ala
355
Val
Gly
Val
Val
Tle
435
Arg
Asp
Thr
Tle
Leu
515
Gln
Val
Glu
Leu
His

595
Glu

Ala
Pro
Asp
340
Pro
Asp
Pro
Ala
Leu
420
Leu
Trp
Thr
Leu
Leu
500
Pro
Glu
Tle
Leu
Asn
580

Gly

Ile

Gly
Leu
325
Gln
Ala
Glu
Trp
Ala
405
Thr
Ala
Leu
Asp
Leu
485
Ala
Asp
Gly
Trp
Ile
565
Val

Glu

Lys

Phe
310
Tyr
Gln
Leu
Lys
Arg
390
Gly
Lys
Pro
Ser
Arg
470
Pro
Glu
Ala
Gln
Ala
550
Ala
Tyr

Ile

Asn

Cys

Pro

Lys

Gly

Gln

375

Arg

Trp

Asp

His

Asn

455

Val

Leu

Ala

Asp

Arg

535

Lys

Leu

Thr

Tyr

Lys

Arg
Leu
Ala
Leu
360
Gly
Pro
Pro
Ala
Ala
440
Ala
Gln
Pro
His
His
520
Lys
Ala
Thr
Asp
Arg

600
Asp

Leu Phe Ile

Thr
Tyr
345
Pro
Tyr
Val
Pro
Gly
425
Val
Arg
Phe
Glu
Gly
505
Thr
Ala
Leu
Gln
Ser
585
Arg

Glu

259

Lys
330
Gln
Asp
Ala
Ala
Cys
410
Lys
Glu
Met
Gly
Glu
490
Thr
Trp
Gly
Pro
Ala
570
Arg

Arg

Ile

315

Pro
Glu
Leu
Lys
Tyr
395
Leu
Leu
Ala
Thr
Pro
475
Gly
Arg
Tyr
Ala
Ala
55h
Leu
Tyr

Gly

Leu

Pro

Gly

Ile

Thr

Gly

380

Leu

Arg

Thr

Leu

His

460

Val

Leu

Pro

Thr

Ala

540

Gly

Lys

Ala

Trp

Ala

Gly
Thr
Lys
Lys
365
Val
Ser
Met
Met
Val
445
Tyr
Val
Gln
Asp
Asp
525
Val
Thr
Met
Phe
Leu

605
Leu

Phe
Leu
Gln
350
Pro
Leu
Lys
Val
Gly
430
Lys
Gln
Ala
His
Leu
510
Gly
Thr
Ser
Ala
Ala
590

Thr

Leu

Ala

Phe

335

Ala

Phe

Thr

Lys

Ala

415

Gln

Gln

Ala

Leu

Asn

495

Thr

Ser

Thr

Ala

Glu

075

Thr

Ser

Lys

Glu
320
Asn
Leu
Glu
Gln
Leu
400
Ala
Pro
Pro
Leu
Asn
480
Cys
Asp
Ser
Glu
Gln
560
Gly
Ala

Glu

Ala
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610 615
Leu Phe Leu Pro Lys Arg Leu Ser Ile Ile His
625 630 635
Lys Gly His Ser Ala Glu Ala Arg Gly Asn Arg
645 650
Ala Arg Lys Ala Ala Ile Thr Glu Thr Pro Asp
660 665
Ile Glu Asn Ser Ser Pro
675
<210> 81
211> 677
<212> PRT
<213> R A M%7 #E Murine leukemia virus)
<400> 81
Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His
1 5 10
Pro Asp Val Ser Leu Gly Ser Thr Trp Leu Ser
20 25
Trp Ala Glu Thr Gly Gly Met Gly Leu Ala Val
35 40
Ile Ile Pro Leu Lys Ala Thr Ser Thr Pro Val
50 55
Pro Met Ser Gln Glu Ala Arg Leu Gly Ile Lys
65 70 75
Leu Leu Asp Gln Gly Ile Leu Val Pro Cys Gln
85 90
Pro Leu Leu Pro Val Lys Lys Pro Gly Thr Asn
100 105
Gln Asp Leu Arg Glu Val Asn Lys Arg Val Glu
115 120
Val Pro Asn Pro Tyr Asn Leu Leu Ser Gly Leu
130 135
Trp Tyr Thr Val Leu Asp Leu Lys Asp Ala Phe
145 150 155
His Pro Thr Ser Gln Pro Leu Phe Ala Phe Glu
165 170
Met Gly Ile Ser Gly Gln Leu Thr Trp Thr Arg
180 185
Lys Asn Ser Pro Thr Leu Phe Asp Glu Ala Leu

260

620
Cys

Met

Thr

Glu
Asp
Arg
Ser
60

Pro
Ser
Asp
Asp
Pro
140
Phe
Trp

Leu

His

Pro

Ala

Ser

Thr
Phe
Gln
45

Tle
His
Pro
Tyr
Tle
125
Pro
Cys
Arg

Pro

Arg

Gly

Asp

Thr
670

Ser
Pro
30

Ala
Lys
Tle
Trp
Arg
110
His
Ser
Leu
Asp
Gln

190
Asp

His
Gln

655
Leu

Lys
15

Gln
Pro
Gln
Gln
Asn
95

Pro
Pro
His
Arg
Pro
175

Gly

Leu

Gln
640
Ala

Leu

Glu
Ala
Leu
Tyr
Arg
80

Thr
Val
Thr
Gln
Leu
160
Glu

Phe

Ala
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Asp
Asp
225
Arg
Lys
Leu
Met
Gly
305
Ala
Gly
Thr
Phe
Leu
385
Pro
Ala
Val
Asp
Leu
465

Ala

Asp

Phe
210
Leu
Ala
Lys
Lys
Gly
290
Thr
Ala
Pro
Ala
Val
370
Gly
Val
Val
Ile
Arg
450
Asp

Thr

Ile

195

Leu
Leu
Ala
Glu
275
Gln
Ala
Pro
Asp
Pro
355
Asp
Pro
Ala
Leu
Leu
435
Trp
Thr

Leu

Leu

Tle
Leu
Leu
Gln
260
Gly
Pro
Gly
Leu
Gln
340
Ala
Glu
Trp
Ala
Thr
420
Ala
Leu
Asp

Leu

Ala
500

Gln
Ala
Gln
245
Ile
Gln
Thr
Phe
Tyr
325
Gln
Leu
Lys
Arg
Gly
405
Lys
Pro
Ser
Arg
Pro

485
Glu

His
Ala
230
Thr
Cys
Arg
Pro
Cys
310
Pro
Lys
Gly
Gln
Arg
390
Trp
Asp
His
Asn
Val
470

Leu

Ala

Pro
215
Thr
Leu
Gln
Trp
Lys
295
Arg
Leu
Ala
Leu
Gly
375
Pro
Pro
Ala
Ala
Ala
455
Gln

Pro

His

200
Asp

Ser
Gly
Lys
Leu
280
Thr
Leu
Thr
Tyr
Pro
360
Tyr
Val
Pro
Gly
Val
440
Arg
Phe

Glu

Gly

Leu Ile Leu

Glu
Asn
Gln
265
Thr
Pro
Trp
Lys
Gln
345
Asp
Ala
Ala
Cys
Lys
425
Glu
Met
Gly

Glu

Thr
505

261

Leu
Leu
250
Val
Glu
Arg
Tle
Thr
330
Glu
Leu
Lys
Tyr
Leu
410
Leu
Ala
Thr
Pro
Gly

490
Arg

Asp
235
Gly
Lys
Ala
Gln
Pro
315
Gly
Ile
Thr
Gly
Leu
395
Arg
Thr
Leu
His
Val
475

Leu

Pro

Leu
220
Cys
Tyr
Tyr
Arg
Leu
300
Gly
Thr
Lys
Lys
Val
380
Ser
Met
Met
Val
Tyr
460
Val

Gln

Asp

205
Gln

Gln
Arg
Leu
Lys
285
Arg
Phe
Leu
Gln
Pro
365
Leu
Lys
Val
Gly
Lys
445
Gln
Ala
His

Leu

Tyr
Gln
Ala
Gly
270
Glu
Glu
Ala
Phe
Ala
350
Phe
Thr
Lys
Ala
Gln
430
Gln
Ala
Leu

Asn

Thr
510

Val
Gly
Ser
255
Tyr
Thr
Phe
Glu
Asn
335
Leu
Glu
Gln
Leu
Ala
415
Pro
Pro
Leu
Asn
Cys

495
Asp

Asp
Thr
240
Ala
Leu
Val
Leu
Met
320
Trp
Leu
Leu
Lys
Asp
400
Tle
Leu
Pro
Leu
Pro
480

Leu

Gln
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Pro Leu Pro Asp Ala Asp His Thr Trp Tyr Thr
515 520
Leu Gln Glu Gly Gln Arg Lys Ala Gly Ala Ala
530 535
Glu Val Ile Trp Ala Lys Ala Leu Pro Ala Gly
545 550 555
Ala Glu Leu Ile Ala Leu Thr Gln Ala Leu Lys
565 570
Lys Leu Asn Val Tyr Thr Asp Ser Arg Tyr Ala
580 585
Ile His Gly Glu Ile Tyr Arg Arg Arg Gly Ile
595 600
Lys Glu Ile Lys Asn Lys Asp Glu Ile Leu Ala
610 615
Phe Leu Pro Lys Arg Leu Ser Ile Ile His Cys
625 630 635
Gly His Ser Ala Glu Ala Arg Gly Asn Arg Met
645 650
Arg Lys Ala Ala Ile Thr Glu Thr Pro Asp Thr
660 665
Glu Asn Ser Ser Pro
675
<210> 82
211> 112
<212> PRT
213> NAPEfhfE e Human immunodeficiency
<400> 82
Met Thr Asp Pro Arg Glu Thr Val Pro Pro Gly
1 5 10
Thr Ile Gly Glu Ala Phe Ala Trp Leu Asn Arg
20 25
Asn Arg Glu Ala Val Asn His Leu Pro Arg Glu
35 40
Trp Gln Arg Ser Trp Arg Tyr Trp His Asp Glu
50 55
Ser Tyr Thr Lys Tyr Arg Tyr Leu Cys Ile Ile
65 70 75
Met His Val Arg Lys Gly Cys Thr Cys Leu Gly
85 90

262

Asp Gly Ser
525

Val Thr Thr

540

Thr Ser Ala

Met Ala Glu

Phe Ala Thr
590
Leu Thr Ser
605
Leu Leu Lys
620
Pro Gly His

Ala Asp Gln

Ser Thr Leu
670

virus) 2

Asn Ser Gly

Thr Val Glu
30
Leu Ile Phe
45
Gln Gly Met
60
Gln Lys Ala

Arg Gly His

Ser
Glu
Gln
Gly
575
Ala
Glu
Ala
Gln
Ala

655
Leu

Glu
15

Ala
Gln
Ser

Val

Gly
95

Leu
Thr
Arg
560
Lys
His
Gly
Leu
Lys
640

Ala

Ile

Glu

Ile

Val

Glu

Tyr

80

Pro
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Gly Gly Trp Arg Pro Gly Pro Pro Pro Pro Pro Pro Pro Gly Leu Val

<210> 83
211> 13
<212> PR

1
T

100

105

213> NT.F%)(Artificial Sequence)

<220>

223> NTLFHIIBEH : & 2 ik

<400> 83

Gly Ser Gly Ala Thr Asn Phe Ser

1
Glu Glu

Gly Asn

Arg Thr
50

Glu Leu

65

Glu Gln

ITle Gln

Gly Arg

Pro Pro
130
<210> 84
211> 13
212> PR

Asn
Ser
35

Val
Tle
Gly
Lys
Gly

115

Pro

68
T

Pro
20

Gly
Glu
Phe
Met
Ala
100

His

Gly

5
Gly

Glu

Ala

Gln

Ser

85

Val

Gly

Leu

Pro

Glu

Ile

Val

70

Glu

Tyr

Pro

Val

Met

Thr
Asn
55

Trp
Ser

Met

Gly

Thr
Ile
40

Arg
Gln
Tyr
His

Gly
120

Leu
Asp
25

Gly
Glu
Arg
Thr
Val

105
Trp

213> NT.HF%)(Artificial Sequence)

<220>

223> NTFHIIBEH : & 2 ik

<400> 84

Met Asp Lys Lys Tyr Ser Ile Gly Leu

1

5

Leu
10

Pro
Glu
Ala
Ser
Lys
90

Arg

Arg

Lys

Ala

Val

Lys

Pro

Gln

Glu

Phe

Asn

60

Arg

Arg

Gly

Gly

Ala
Thr
Ala
45

His

Tyr

Cys

Pro
125

Asp Tle Gly Thr

10

Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser

20

25

110

Gly

Val

30

Leu

Trp

Leu

Thr

110

Pro

Asn

Lys
30

Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn

263

Asp Val
15

Pro Pro
Leu Asn
Pro Arg
His Asp

80
Cys Ile
95

Cys Leu

Pro Pro

Ser Val
15
Lys Phe

Leu Ile
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Gly Ala
50

Lys Arg

65

Tyr Leu

Phe Phe

His Glu

His Glu
130

Ser Thr

145

Met Ile

Asp Asn

Asn Gln

Lys Ala
210

Leu Ile

225

Leu Ile

Asp Leu
Asp Asp
Leu Phe

290
Ile Leu
305

Met Ile

Ala Leu

35
Leu

Thr
Gln
His
Arg
115
Lys
Asp
Lys
Ser
Leu
195
Ile
Ala
Ala
Ala
Leu
275
Leu
Arg

Lys

Val

Leu

Ala

Glu

Arg

100

His

Tyr

Lys

Phe

Asp

180

Phe

Leu

Gln

Leu

Glu

260

Ala

Val

Arg

Arg
340

Phe
Arg
Tle
85

Leu
Pro
Pro
Ala
Arg
165
Val
Glu
Ser
Leu
Ser
245
Asp
Asn
Ala
Asn
Tyr

325
Gln

Asp
Arg
70

Phe
Glu
Ile
Thr
Asp
150
Gly
Asp
Glu
Ala
Pro
230
Leu
Ala
Leu
Lys
Thr
310

Asp

Gln

Ser
55

Arg
Ser
Glu
Phe
Ile
135
Leu
His
Lys
Asn
Arg
215
Gly
Gly
Lys
Leu
Asn
295
Glu

Glu

Leu

40
Gly

Tyr

Asn

Ser

Gly

120
Tyr

Phe
Leu
Pro
200
Leu
Glu
Leu
Leu
Ala
280
Leu
Tle
His

Pro

Glu Thr Ala

Thr Arg Arg
75
Glu Met Ala
90
Phe Leu Val
105
Asn Tle Val

His Leu Arg

Leu Ile Tyr

Leu Ile Glu
170

Phe Ile Gln

185

Ile Asn Ala

Ser Lys Ser

Lys Lys Asn
235
Thr Pro Asn
250
Gln Leu Ser
265
Gln Ile Gly

Ser Asp Ala

Thr Lys Ala

His Gln Asp
330

Glu Lys Tyr

345

264

Glu
60

Lys
Lys
Glu
Asp
Lys
140
Leu
Gly
Leu
Ser
Arg
220
Gly
Phe
Lys
Asp
Ile
300
Pro

Leu

Lys

45
Ala

Asn
Val
Glu
Glu
125
Lys
Ala
Asp
Val
Gly
205
Arg
Leu
Lys
Asp
Gln
285
Leu
Leu

Thr

Glu

Thr
Arg
Asp
Asp
110
Val
Leu
Leu
Leu
Gln
190
Val
Leu
Phe
Ser
Thr
270
Tyr
Leu
Ser

Leu

Ile
350

Arg
Ile
Asp
95

Lys
Ala
Val
Ala
Asn
175
Thr
Asp
Glu
Gly
Asn
255
Tyr
Ala
Ser
Ala
Leu

335
Phe

Leu
Cys
80

Ser
Lys
Tyr
Asp
His
160
Pro
Tyr
Ala
Asn
Asn
240
Phe
Asp
Asp
Asp
Ser
320

Lys

Phe
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Asp
Gln
Gly
385
Lys
Gly
Leu
Pro
Met
465
Val
Asn
Leu
Tyr
Lys
545
Val
Ser
Thr
Asn
Leu
625
His

Thr

Gln
Glu
370
Thr
Gln
Glu
Lys
Tyr
450
Thr
Val
Phe
Leu
Val
530
Lys
Lys
Val
Tyr
Glu
610
Phe

Leu

Gly

Ser
355
Glu
Glu
Arg
Leu
Asp
435
Tyr
Arg
Asp
Asp
Tyr
515
Thr
Ala
Gln
Glu
His
595
Glu
Glu

Phe

Trp

Lys

Phe

Glu

Thr

His

420

Asn

Val

Lys

Lys

Lys

500

Glu

Glu

Ile

Leu

Ile

580

Asp

Asn

Asp

Asp

Gly

Asn
Tyr
Leu
Phe
405
Ala
Arg
Gly
Ser
Gly
485
Asn
Tyr
Gly
Val
Lys
565
Ser
Leu
Glu
Arg
Asp

645
Arg

Gly
Lys
Leu
390
Asp
Ile
Glu
Pro
Glu
470
Ala
Leu
Phe
Met
Asp
550
Glu
Gly
Leu
Asp
Glu
630

Lys

Leu

Tyr
Phe
375
Val
Asn
Leu
Lys
Leu
455
Glu
Ser
Pro
Thr
Arg
535
Leu
Asp
Val
Lys
Tle
615
Met

Val

Ser

Ala
360
Tle
Lys
Gly
Arg
Tle
440
Ala
Thr
Ala
Asn
Val
520
Lys
Leu
Tyr
Glu
Tle
600
Leu
Tle

Met

Arg

Gly

Lys

Leu

Ser

Arg

425

Glu

Arg

Ile

Gln

Glu

505

Tyr

Pro

Phe

Phe

Asp

585

Ile

Glu

Glu

Lys

Lys

265

Tyr
Pro
Asn
Ile
410
Gln
Lys
Gly
Thr
Ser
490
Lys
Asn
Ala
Lys
Lys
570
Arg
Lys
Asp
Glu
Gln

650
Leu

Tle
Tle
Arg
395
Pro
Glu
Tle
Asn
Pro
475
Phe
Val
Glu
Phe
Thr
555
Lys
Phe
Asp
Tle
Arg
635

Leu

Ile

Asp
Leu
380
Glu
His
Asp
Leu
Ser
460
Trp
Tle
Leu
Leu
Leu
540
Asn
Tle
Asn
Lys
Val
620
Leu

Lys

Asn

Gly
365
Glu
Asp
Gln
Phe
Thr
445
Arg
Asn
Glu
Pro
Thr
525
Ser
Arg
Glu
Ala
Asp
605
Leu
Lys

Arg

Gly

Gly

Lys

Leu

Ile

Tyr

430

Phe

Phe

Phe

Arg

Lys

510

Lys

Gly

Lys

Cys

Ser

590

Phe

Thr

Thr

Arg

Ile

Ala
Met
Leu
His
415
Pro
Arg
Ala
Glu
Met
495
His
Val
Glu
Val
Phe
57h
Leu
Leu
Leu
Tyr
Arg

655
Arg

Ser
Asp
Arg
400
Leu
Phe
Ile
Trp
Glu
480
Thr
Ser
Lys
Gln
Thr
560
Asp
Gly
Asp
Thr
Ala
640

Tyr

Asp
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Lys
Ala
Lys
705
His
Ile
Arg
Thr
Glu
785
Val
Gln
Leu
Asp
Gly
865
Asn
Phe
Lys
Lys
Glu

945
Lys

Gln
Asn
690
Glu
Glu
Leu
His
Thr
770
Glu
Glu
Asn
Ser
Asp
850
Lys
Tyr
Asp
Ala
His
930

Asn

Leu

Ser
675
Arg
Asp
His
Gln
Lys
755
Gln
Gly
Asn
Gly
Asp
835
Ser
Ser
Trp
Asn
Gly
915
Val

Asp

Val

660
Gly

Asn
Ile
Ile
Thr
740
Pro
Lys
Ile
Thr
Arg
820
Tyr
Ile
Asp
Arg
Leu
900
Phe
Ala

Lys

Ser

Lys
Phe
Gln
Ala
725
Val
Glu
Gly
Lys
Gln
805
Asp
Asp
Asp
Asn
Gln
885
Thr
Ile
Gln

Leu

Asp
965

Thr

Met

Lys

710

Asn

Lys

Asn

Gln

Glu

790

Leu

Met

Val

Asn

Val

870

Leu

Lys

Lys

Ile

Ile

950
Phe

Ile
Gln
695
Ala
Leu
Val
Ile
Lys
775
Leu
Gln
Tyr
Asp
Lys
855
Pro
Leu
Ala
Arg
Leu
935

Arg

Arg

Leu
680
Leu
Gln
Ala
Val
Val
760
Asn
Gly
Asn
Val
Ala
840
Val
Ser
Asn
Glu
Gln
920
Asp

Glu

Lys

665
Asp

Tle
Val
Gly
Asp
745
Tle
Ser
Ser
Glu
Asp
825
Tle
Leu
Glu
Ala
Arg
905
Leu
Ser

Val

Asp

266

Phe
His
Ser
Ser
730
Glu
Glu
Arg
Gln
Lys
810
Gln
Val
Thr
Glu
Lys
890
Gly
Val
Arg

Lys

Phe
970

Leu
Asp
Gly
715
Pro
Leu
Met
Glu
Tle
795
Leu
Glu
Pro
Arg
Val
875
Leu
Gly
Glu
Met
Val

955
Gln

Lys
Asp
700
Gln
Ala
Val
Ala
Arg
780
Leu
Tyr
Leu
Gln
Ser
860
Val
Tle
Leu
Thr
Asn
940

Ile

Phe

Ser
685
Ser
Gly
Ile
Lys
Arg
765
Met
Lys
Leu
Asp
Ser
845
Asp
Lys
Thr
Ser
Arg
925
Thr

Thr

Tyr

670
Asp

Leu
Asp
Lys
Val
750
Glu
Lys
Glu
Tyr
Ile
830
Phe
Lys
Lys
Gln
Glu
910
Gln
Lys

Leu

Lys

Gly
Thr
Ser
Lys
735
Met
Asn
Arg
His
Tyr
815
Asn
Leu
Asn
Met
Arg
895
Leu
Ile
Tyr

Lys

Val
975

Phe
Phe
Leu
720
Gly
Gly
Gln
Ile
Pro
800
Leu
Arg
Lys
Arg
Lys
880
Lys
Asp
Thr
Asp
Ser

960
Arg



CN 115667505 A

FF

.1l

%=

197/249 7

Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val

980

9

Val Gly Thr Ala Leu Ile Lys Lys
1000

Val

Lys

Tyr

Asn

Thr

Arg

Glu

Arg

Lys

Leu

Ser

Phe

Glu

Phe

Glu

Asn

Pro

His

995

Tyr Gly Asp

1010
Ser
1025
Ser
1040
Gly
1055
Gly
1070
Lys
1085
Val
1100
Asn
1115
Lys
1130
Val
1145
Val
1160
Glu
1175
Val
1190
Glu
1205
Leu
1220
Phe
1235
Glu
1250
Tyr

Glu

Asn

Glu

Glu

Val

Gln

Ser

Tyr

Val

Lys

Lys

Lys

Leu

Gln

Leu

Asp

Leu

Gln

Ile

Ile

Ile

Leu

Thr

Asp

Gly

Ala

Glu

Asn

Lys

Glu

Lys

Tyr

Glu

Met

Arg

Val

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Asp

Asn

Gly

Leu

Glu

Glu

Lys

Ile

Asn

Lys

Trp

Met

Gly

Leu

Phe

Val

Leu

Ile

Leu

Gly

Asn

Ala

Gln

Ile

Val
1015
Gly
1030
Phe
1045
Arg
1060
Asp
1075
Pro
1090
Phe
1105
Ile
1120
Asp
1135
Glu
1150
Gly
1165
Asp
1180
Ile
1195
Arg
1210
Glu
1225
Ser
1240
Lys
1255
Ile

Tyr

Lys

Phe

Pro

Lys

Gln

Ser

Ala

Ser

Lys

Ile

Phe

Ile

Lys

Leu

His

Gln

Glu

85

990

Tyr Pro Lys Leu Glu Ser Glu Phe
1005

Asp

Ala

Lys

Leu

Gly

Val

Lys

Arg

Pro

Gly

Thr

Leu

Lys

Arg

Ala

Tyr

Leu

Gln

267

Val

Thr

Thr

Ile

Arg

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Leu

Met

Leu

Glu

Phe

Ile

Arg

Ala

Glu

Glu

Asp

Ile

Ser

Lys

Val

Ser

Met

Ala

Pro

Leu

Pro

Lys

Val

Ser

Lys
1020
Lys
1035
Ile
1050
Thr
1065
Phe
1080
Val
1095
Ile
1110
Asp
1125
Ala
1140
Lys
1155
Glu
1170
Lys
1185
Lys
1200
Ala
1215
Ser
1230
Leu
1245
Glu
1260
Glu

Met

Tyr

Thr

Asn

Ala

Lys

Leu

Trp

Tyr

Lys

Arg

Gly

Tyr

Ser

Lys

Lys

Gln

Phe

Ile Ala

Phe Phe

Leu Ala

Gly Glu

Thr Val

Lys Thr

Pro Lys

Asp Pro

Ser Val

Leu Lys

Ser Ser

Tyr Lys

Ser Leu

Ala Gly

Tyr Val

Gly Ser

His Lys

Ser Lys
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Arg

Tyr

Ile

Phe

Thr

Gly

1265
Val
1280
Asn
1295
Ile
1310
Lys
1325
Lys
1340
Leu
1355

<210> 85
<211> 1368
<212> PRT
213> NT.HF%)(Artificial Sequence)
220>
223> NLFPAURIU I 5 B2 ik
<400> 85
Met Asp Lys Lys Tyr

1
Gly

Lys

Gly

Lys

65

Tyr

Phe

His

His

Ser

Trp
Val
Ala
50

Arg
Leu
Phe
Glu
Glu

130
Thr

Ile

Lys

His

Tyr

Glu

Tyr

Ala

Leu

35

Leu

Thr

Gln

His

115

Lys

Asp

Leu

His

Leu

Phe

Val

Glu

Val

20

Gly

Leu

Ala

Glu

100

His

Tyr

Lys

Ala

Arg

Phe

Asp

Leu

Thr

5
Ile

Asn

Phe

Arg

Ile

85

Leu

Pro

Pro

Ala

Asp

Asp

Thr

Thr

Asp

Arg

1270

Ala Asn

1285

Lys

Pro

1300

Leu Thr

1315

Thr

Ile

1330

Ala Thr

1345

Ile

Asp

1360

Ser Ile Gly

Thr

Thr

Asp

Arg

70

Phe

Glu

Ile

Thr

Asp

Asp
Asp
Ser
55

Arg
Ser
Glu
Phe
Ile

135
Leu

Glu
Arg
40

Gly
Tyr
Asn
Ser
Gly
120

Tyr

Arg

Leu

25

His

Glu

Thr

Glu

Phe

105

Asn

His

Leu

268

Leu Asp

Ile Arg

Asp Arg

Leu Ile

Leu Ser

10
Lys

Ser

Thr

Met
90

Leu
Tle

Leu

Ile

Ile

Val

Ile

Ala

75

Ala

Val

Val

Arg

Tyr

1275

Lys Val

1290

Glu Gln

1305

Asn Leu Gly Ala

1320

Lys Arg

1335

His Gln

1350

Gln Leu

1365

Gly Thr

Pro Ser

Lys Lys
45
Glu Ala

60
Lys Asn

Lys Val

Glu Glu

Asp Glu
125

Lys Lys

140

Leu Ala

Leu Ser Ala

Ala Glu Asn

Pro Ala Ala

Tyr Thr Ser

Ser Ile Thr

Gly Gly Asp

Asn
Lys
30

Asn

Thr

Leu

Ser
15

Lys
Leu
Arg
Ile
Asp
95

Lys
Ala

Val

Ala

Val

Phe

Ile

Leu

Cys

80

Ser

Lys

Tyr

Asp

His



CN 115667505 A

.1l

199/249 7

145
Met

Asp
Asn
Lys
Leu
225
Leu
Asp
Asp
Leu
Ile
305
Met
Ala
Asp
Gln
Gly
385
Lys
Gly

Leu

Pro

Tle
Asn
Gln
Ala
210
Tle
Tle
Leu
Asp
Phe
290
Leu
Tle
Leu
Gln
Glu
370
Thr
Gln
Glu

Lys

Tyr
450

Lys
Ser
Leu
195
Tle
Ala
Ala
Ala
Leu
275
Leu
Arg
Lys
Val
Ser
355
Glu
Glu
Arg
Leu
Asp

435
Tyr

Phe
Asp
180
Phe
Leu
Gln
Leu
Glu
260
Asp
Ala
Val
Arg
Arg
340
Lys
Phe
Glu
Thr
His
420

Asn

Val

Arg
165
Val
Glu
Ser
Leu
Ser
245
Asp
Asn
Ala
Asn
Tyr
325
Gln
Asn
Tyr
Leu
Phe
405
Ala

Arg

Gly

150
Gly

Asp
Glu
Ala
Pro
230
Leu
Ala
Leu
Lys
Thr
310
Asp
Gln
Gly
Lys
Leu
390
Asp
Tle

Glu

Pro

His
Lys
Asn
Arg
215
Gly
Gly
Lys
Leu
Asn
295
Glu
Glu
Leu
Tyr
Phe
375
Val
Asn
Leu

Lys

Leu
455

Phe
Leu
Pro
200
Leu
Glu
Leu
Leu
Ala
280
Leu
Tle
His
Pro
Ala
360
Tle
Lys
Gly
Arg
Tle

440
Ala

Leu
Phe
185
Tle
Ser
Lys
Thr
Gln
265
Gln
Ser
Thr
His
Glu
345
Gly
Lys
Leu
Ser
Arg
425

Glu

Arg

269

155
Ile Glu
170
Ile Gln

Asn Ala

Lys Ser

Lys Asn
235

Pro Asn

250

Leu Ser

Ile Gly

Asp Ala

Lys Ala
315

Gln Asp

330

Lys Tyr

Tyr Ile

Pro Ile

Asn Arg
395

Ile Pro

410

Gln Glu

Lys Ile

Gly Asn

Gly
Leu
Ser
Arg
220
Gly
Phe
Lys
Asp
Ile
300
Pro
Leu
Lys
Asp
Leu
380
Glu
His
Asp

Leu

Ser
460

Asp
Val
Gly
205
Arg
Leu
Lys
Asp
Gln
285
Leu
Leu
Thr
Glu
Gly
365
Glu
Asp
Gln
Phe
Thr

445
Arg

Leu
Gln
190
Val
Leu
Phe
Ser
Thr
270
Tyr
Leu
Ser
Leu
Tle
350
Gly
Lys
Leu
Tle
Tyr
430

Phe

Phe

Asn
175
Thr
Asp
Glu
Gly
Asn
255
Tyr
Ala
Ser
Ala
Leu
335
Phe
Ala
Met
Leu
His
415
Pro

Arg

Ala

160

Pro
Tyr
Ala
Asn
Asn
240
Phe
Asp
Asp
Asp
Ser
320
Lys
Phe
Ser
Asp
Arg
400
Leu
Phe

Ile

Trp
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Met
465
Val
Asn
Leu
Tyr
Lys
545
Val
Ser
Thr
Asn
Leu
625
His
Thr
Lys
Ala
Lys
705
His
Tle

Arg

Thr

Thr

Val

Phe

Leu

Val

530

Lys

Lys

Val

Glu
610
Phe
Leu
Gly
Gln
Asn
690
Glu
Glu
Leu
His

Thr

Arg

Asp
Tyr
515
Thr
Ala
Gln
Glu
His
595
Glu
Glu
Phe
Trp
Ser
675
Arg
Asp
His
Gln
Lys

755
Gln

Lys
Lys
Lys
500
Glu
Glu
Ile
Leu
Ile
580

Asp

Asn

Asp
Gly
660
Gly
Asn
Tle
Tle
Thr
740

Pro

Lys

Ser
Gly
485
Asn
Tyr
Gly
Val
Lys
565
Ser
Leu
Glu
Arg
Asp
645
Arg
Lys
Phe
Gln
Ala
725
Val

Glu

Gly

Glu
470
Ala
Leu
Phe
Met
Asp
550
Glu
Gly
Leu
Asp
Glu
630
Lys
Leu
Thr
Met
Lys
710
Asn
Lys

Asn

Gln

Glu

Ser

Pro

Thr

Arg

535

Leu

Asp

Val

Lys

Ile

615

Met

Val

Ser

Ile

Gln

695

Ala

Leu

Val

Ile

Lys

Thr
Ala
Asn
Val
520
Lys
Leu
Tyr
Glu
Tle
600
Leu
Tle
Met
Arg
Leu
680
Leu
Gln
Ala
Val
Val

760

Asn

Ile Thr Pro

Gln

Glu

505

Tyr

Pro

Phe

Phe

585

Ile

Glu

Glu

Lys

Lys

665

Ile

Val

Gly

Asp

745

Ile

Ser

270

Ser
490
Lys
Asn
Ala
Lys
Lys
570
Arg
Lys
Asp
Glu
Gln
650
Leu
Phe
His
Ser
Ser
730
Glu

Glu

Arg

475
Phe

Val

Glu

Phe

Thr

955

Lys

Phe

Asp

Ile

635

Leu

Ile

Leu

Asp

Gly

715

Pro

Leu

Met

Glu

Trp

Ile

Leu

Leu

Leu

540

Asn

Ile

Asn

Lys

Val

620

Leu

Lys

Asn

Lys

Asp

700

Gln

Ala

Val

Ala

Arg

Asn
Glu
Pro
Thr
525
Ser
Arg
Glu
Ala
Asp
605
Leu
Lys
Arg
Gly
Ser
685
Ser
Gly
Tle
Lys
Arg

765
Met

Phe

Lys
510
Lys
Gly
Lys
Cys
Ser
590
Phe
Thr
Thr
Arg
Ile
670
Asp
Leu
Asp
Lys
Val
750

Glu

Lys

Glu
Met
495
His
Val
Glu
Val
Phe
57h
Leu
Leu
Leu
Tyr
Arg
655
Arg
Gly
Thr
Ser
Lys
735
Met

Asn

Arg

Glu
480
Thr
Ser
Lys
Gln
Thr
560
Asp
Gly
Asp
Thr
Ala
640
Tyr
Asp
Phe
Phe
Leu
720
Gly
Gly

Gln

Ile
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Glu
785
Val
Gln
Leu
Asp
Gly
865
Asn
Phe
Lys
Lys
Glu
945
Lys
Glu
Val
Val
Lys
Tyr

Asn

Thr

770
Glu

Glu
Asn
Ser
Asp
850
Lys
Tyr
Asp
Ala
His
930
Asn

Leu

Ile

Gly
Asn
Gly
Asp
835
Ser
Ser
Trp
Asn
Gly
915
Val
Asp

Val

Asn

Gly Thr
995
Tyr Gly
1010
Ser Glu
1025
Ser Asn
1040
Gly Glu
1055
Gly Glu
1070

Ile
Thr
Arg
820
Tyr
Ile
Asp
Arg
Leu
900
Phe
Ala
Lys
Ser
Asn
980
Ala
Asp
Gln
Ile

Ile

Ile

Lys
Gln
805
Asp
Asp
Asp
Asn
Gln
885
Thr
Ile
Gln
Leu
Asp
965

Tyr

Leu

Tyr Lys

Glu Ile

Met Asn

Arg Lys

Val Trp

Glu
790
Leu
Met
Val
Asn
Val
870
Leu
Lys
Lys
Tle
Tle
950
Phe
His

Ile

775
Leu

Gln
Tyr
Asp
Lys
855
Pro
Leu
Ala
Arg
Leu
935
Arg

Arg

His

Gly
Asn
Val
Ala
840
Val
Ser
Asn
Glu
Gln
920
Asp
Glu

Lys

Ala

Ser
Glu
Asp
825
Tle
Leu
Glu
Ala
Arg
905
Leu
Ser
Val

Asp

His
985

Lys Lys
1000

Val Tyr Asp Val Arg

1015

Gly Lys Ala Thr Ala

1030

Phe Phe Lys Thr Glu

1045

Arg Pro Leu Ile Glu

1060

Asp Lys Gly Arg Cys

1075

271

Gln
Lys
810
Gln
Val
Thr
Glu
Lys
890
Gly
Val
Arg
Lys
Phe

970
Asp

Tle
795
Leu
Glu
Pro
Arg
Val
875
Leu
Gly
Glu
Met
Val
955

Gln

Ala

780
Leu

Tyr

Leu

Gln

Ser

860

Val

Ile

Leu

Thr

Asn

940

Ile

Phe

Tyr

Lys
Leu
Asp
Ser
845
Asp
Lys
Thr
Ser
Arg
925
Thr
Thr

Tyr

Leu

Glu

Tyr

Ile

830

Phe

Lys

Lys

Gln

Glu

910

Gln

Lys

Leu

Lys

Asn
990

His
Tyr
815
Asn
Leu
Asn
Met
Arg
895
Leu
Ile
Tyr
Lys
Val

975
Ala

Pro
800
Leu
Arg
Lys
Arg
Lys
880
Lys
Asp
Thr
Asp
Ser
960

Arg

Val

1005
Lys Met Ile Ala
1020
Lys Tyr Phe Phe
1035
Ile Thr Leu Ala
1050
Thr Asn Gly Glu
1065
Phe Ala Thr Val
1080

Tyr Pro Lys Leu Glu Ser Glu Phe
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Arg Lys
1085
Glu Val
1100
Arg Asn
1115
Lys Lys
1130
Leu Val
1145
Ser Val
1160
Phe Glu
1175
Glu Val
1190
Phe Glu
1205
Glu Leu
1220
Asn Phe
1235
Pro Glu
1250
His Tyr
1265
Arg Val
1280
Tyr Asn
1295
Ile Ile
1310
Phe Lys
1325
Thr Lys
1340
Gly Leu
1355
<210> 86

Val

Gln

Ser

Tyr

Val

Lys

Lys

Lys

Leu

Gln

Leu

Asp

Leu

Ile

Lys

His

Tyr

Glu

Tyr

Leu

Thr

Asp

Gly

Ala

Glu

Asn

Lys

Glu

Lys

Tyr

Asn

Asp

Leu

His

Leu

Phe

Val

Glu

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Asp

Asn

Gly

Leu

Glu

Glu

Ala

Arg

Phe

Asp

Leu

Thr

Met

Gly

Leu

Phe

Val

Leu

Ile

Leu

Gly

Asn

Ala

Gln

Ile

Asp

Thr

Thr

Asp

Arg

Pro Gln Val

1090
Phe
1105
Ile
1120
Asp
1135
Glu
1150
Gly
1165
Asp
1180
Ile
1195
Arg
1210
Glu
1225
Ser
1240
Lys
1255
Ile
1270
Ala
1285
Lys
1300
Leu
1315
Thr
1330
Ala
1345
Ile
1360

Ser

Ala

Ser

Lys

Ile

Phe

Ile

Lys

Leu

His

Gln

Glu

Asn

Pro

Thr

Ile

Thr

Asp

Lys

Arg

Pro

Gly

Thr

Leu

Lys

Arg

Ala

Tyr

Leu

Gln

Leu

Ile

Asn

Asp

Leu

Leu

272

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Leu

Met

Leu

Glu

Phe

Ile

Asp

Leu

Arg

Ile

Ser

Ile

Ser

Lys

Val

Ser

Met

Ala

Pro

Leu

Pro

Lys

Val

Ser

Lys

Glu

Gly

Lys

His

Gln

Val
1095
Ile
1110
Asp
1125
Ala
1140
Lys
1155
Glu
1170
Lys
1185
Lys
1200
Ala
1215
Ser
1230
Leu
1245
Glu
1260
Glu
1275
Val
1290
Gln
1305
Ala
1320
Arg
1335
Gln
1350
Leu
1365

Lys

Leu

Trp

Tyr

Lys

Arg

Gly

Tyr

Ser

Lys

Lys

Gln

Phe

Leu

Ala

Pro

Tyr

Ser

Gly

Lys

Pro

Asp

Ser

Leu

Ser

Tyr

Ser

Ala

Tyr

Gly

His

Ser

Ser

Glu

Ala

Thr

Ile

Gly

Thr

Lys

Pro

Val

Lys

Ser

Lys

Leu

Gly

Val

Ser

Lys

Lys

Ala

Asn

Ala

Ser

Thr

Asp
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<211> 1368
<212> PRT
213> NT.HF%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 2 ik

<400> 86

Met Asp Lys Lys Tyr

1

Gly Trp Ala

Lys
Gly
Lys
65

Tyr
Phe
His
His
Ser
145
Met
Asp
Asn
Lys
Leu
225

Leu

Asp

Val
Ala
50

Arg
Leu
Phe
Glu
Glu
130
Thr
Tle
Asn
Gln
Ala
210
Tle

Ile

Leu

Leu
35

Leu
Thr
Gln
His
Arg
115
Lys
Asp
Lys
Ser
Leu
195
Ile
Ala

Ala

Ala

Val
20

Gly
Leu
Ala
Glu
Arg
100
His
Tyr
Lys
Phe
Asp
180
Phe
Leu
Gln

Leu

Glu

5
Ile

Asn
Phe
Arg
Tle
85

Leu
Pro
Pro
Ala
Arg
165
Val
Glu
Ser
Leu
Ser

245
Asp

Ser Ile Gly

Thr
Thr
Asp
Arg
70

Phe
Glu
Ile
Thr
Asp
150
Gly
Asp
Glu
Ala
Pro
230

Leu

Ala

Asp
Asp
Ser
55

Arg
Ser
Glu
Phe
Ile
135
Leu
His
Lys
Asn
Arg
215
Gly

Gly

Lys

Glu
Arg
40

Gly
Tyr
Asn
Ser
Gly
120
Tyr
Arg
Phe
Leu
Pro
200
Leu
Glu

Leu

Leu

Leu

Tyr

25

His

Glu

Thr

Glu

Phe

105

Asn

His

Leu

Leu

Phe

185

Ile

Ser

Lys

Thr

Gln

273

Asp
10
Lys

Ser

Thr

Met
90

Leu
Tle
Leu
Tle
Tle
170
Tle
Asn
Lys
Lys
Pro

250
Leu

Tle
Val
Tle
Ala
Arg
75

Ala
Val
Val
Arg
Tyr
155
Glu
Gln
Ala
Ser
Asn
235

Asn

Ser

Gly
Pro
Lys
Glu
60

Lys
Lys
Glu
Asp
Lys
140
Leu
Gly
Leu
Ser
Arg
220
Gly

Phe

Lys

Thr
Ser
Lys
45

Ala
Asn
Val
Glu
Glu
125
Lys
Ala
Asp
Val
Gly
205
Arg
Leu

Lys

Asp

Asn
Lys
30

Asn
Thr
Arg
Asp
Asp
110
Val
Leu
Leu
Leu
Gln
190
Val
Leu
Phe

Ser

Thr

Ser
15

Lys
Leu
Arg
Ile
Asp
95

Lys
Ala
Val
Ala
Asn
175
Thr
Asp
Glu
Gly
Asn

255
Tyr

Val
Phe
Tle
Leu
Cys
80

Ser
Lys
Tyr
Asp
His
160
Pro
Tyr
Ala
Asn
Asn
240

Phe

Asp
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Asp
Leu
Ile
305
Met
Ala
Asp
Gln
Gly
385
Lys
Gly
Leu
Pro
Met
465
Val
Asn
Leu
Tyr
Lys

545
Val

Asp
Phe
290
Leu
Tle
Leu
Gln
Glu
370
Thr
Gln
Glu
Lys
Tyr
450
Thr
Val
Phe
Leu
Val
530

Lys

Lys

Leu
275
Leu

Lys

Val

Ser

355

Glu

Glu

Arg

Leu

Asp

435

Tyr

Arg

Asp

Asp

515

Thr

Ala

Gln

260
Asp

Ala
Val
Arg
Arg
340
Lys
Phe
Glu
Thr
His
420
Asn
Val
Lys
Lys
Lys
500
Glu
Glu

Ile

Leu

Asn
Ala
Asn
Tyr
325
Gln
Asn
Tyr
Leu
Phe
405
Ala
Arg
Gly
Ser
Gly
485
Asn
Tyr
Gly

Val

Lys
565

Leu
Lys
Thr
310
Asp
Gln
Gly
Lys
Leu
390
Asp
Ile
Glu
Pro
Glu
470
Ala
Leu
Phe
Met
Asp

550
Glu

Leu
Asn
295
Glu
Glu
Leu
Tyr
Phe
375
Val
Asn
Leu
Lys
Leu
455
Glu
Ser
Pro
Thr
Arg
535

Leu

Asp

Ala
280
Leu
Tle
His
Pro
Ala
360
Tle

Lys

Gly

Tle
440
Ala
Thr
Ala
Asn
Val
520
Lys

Leu

Tyr

265

Gln Ile Gly

Ser
Thr
His
Glu
345
Gly
Lys
Leu
Ser
Arg
425
Glu
Arg
Tle
Gln
Glu
505
Tyr
Pro

Phe

Phe

274

Asp
Lys
Gln
330
Lys
Tyr
Pro
Asn
Ile
410
Gln
Lys
Gly
Thr
Ser
490
Lys
Asn
Ala

Lys

Lys
570

Ala
Ala
315
Asp
Tyr
Tle
Tle
Arg
395
Pro
Glu
Tle
Asn
Pro
475
Phe
Val
Glu
Phe
Thr

555
Lys

Asp
Tle
300
Pro
Leu
Lys
Asp
Leu
380
Glu
His
Asp
Leu
Ser
460
Trp
Tle
Leu
Leu
Leu
540

Asn

Ile

Gln
285
Leu
Leu
Thr
Glu
Gly
365
Glu
Asp
Gln
Phe
Thr
445
Arg
Asn
Glu
Pro
Thr
525
Ser

Arg

Glu

270
Tyr

Leu
Ser
Leu
Ile
350
Gly
Lys
Leu
Ile
Tyr
430
Phe
Phe
Phe
Arg
Lys
510
Lys
Gly

Lys

Cys

Ala
Ser
Ala
Leu
335
Phe
Ala
Met
Leu
His
415
Pro
Arg
Ala
Glu
Met
495
His
Val
Glu

Val

Phe
575

Asp
Asp
Ser
320
Lys
Phe
Ser
Asp
Arg
400
Leu
Phe
Ile
Trp
Glu
480
Thr
Ser
Lys
Gln
Thr

560
Asp
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Ser
Thr
Asn
Leu
625
His
Thr
Lys
Ala
Lys
705
His
Tle
Arg
Thr
Glu
785
Val
Gln
Leu
Asp
Gly

865

Asn

Val
Tyr
Glu
610
Phe
Leu
Gly
Gln
Asn
690
Glu
Glu
Leu
His
Thr
770
Glu
Glu
Asn
Ser
Asp
850

Lys

Tyr

Glu
His
595
Glu
Glu
Phe
Trp
Ser
675
Arg
Asp
His
Gln
Lys
755
Gln
Gly
Asn
Gly
Asp
835
Ser

Ser

Trp

Ile
580
Asp
Asn
Asp
Asp
Gly
660
Gly
Asn
Ile
Ile
Thr
740
Pro
Lys
Ile
Thr
Arg
820
Tyr
Ile

Asp

Arg

Ser

Leu

Glu

Arg

Asp

645

Arg

Lys

Phe

Gln

Ala

725

Val

Glu

Gly

Lys

Gln

805

Asp

Asp

Asp

Asn

Gln

Gly
Leu
Asp
Glu
630
Lys
Leu
Thr
Met
Lys
710
Asn
Lys
Asn
Gln
Glu
790
Leu
Met
Val
Asn
Val

870
Leu

Val
Lys
Tle
615
Met
Val
Ser
Tle
Gln
695
Ala
Leu
Val
Tle
Lys
775
Leu
Gln
Tyr
Asp
Lys
855

Pro

Leu

Glu
Tle
600
Leu
Tle
Met
Arg
Leu
680
Leu
Gln
Ala
Val
Val
760
Asn
Gly
Asn
Val
Ala
840
Val

Ser

Asn

Asp
585
Ile
Glu
Glu
Lys
Lys
665
Asp
Ile
Val
Gly
Asp
745
Ile
Ser
Ser
Glu
Asp
825
Ile
Leu
Glu

Ala

275

Arg

Lys

Asp

Glu

Gln

650

Leu

Phe

His

Ser

Ser

730

Glu

Glu

Arg

Gln

Lys

810

Gln

Val

Thr

Glu

Lys

Phe
Asp
Tle
Arg
635
Leu
Tle
Leu
Asp
Gly
715
Pro
Leu
Met
Glu
Tle
795
Leu

Glu

Pro

Val
875
Leu

Asn
Lys
Val
620
Leu
Lys
Asn
Lys
Asp
700
Gln
Ala
Val
Ala
Arg
780
Leu
Tyr
Leu
Gln
Ser
860

Val

Ile

Ala
Asp
605
Leu
Lys
Arg
Gly
Ser
685
Ser
Gly
Ile
Lys
Arg
765
Met
Lys
Leu
Asp
Ser
845
Asp

Lys

Thr

Ser
590
Phe
Thr
Thr
Arg
Ile
670
Asp
Leu
Asp
Lys
Val
750
Glu
Lys
Glu
Tyr
Ile
830
Phe
Lys

Lys

Gln

Leu

Leu

Leu

Tyr

Arg

655

Arg

Gly

Thr

Ser

Lys

735

Met

Asn

Arg

His

Tyr

815

Asn

Leu

Asn

Met

Arg

Gly
Asp
Thr
Ala
640
Tyr
Asp
Phe
Phe
Leu
720
Gly
Gly
Gln
Ile
Pro
800
Leu
Arg
Lys
Arg
Lys

880
Lys
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Phe Asp Asn

Lys

Lys

Glu

945

Lys

Glu

Val

Val

Lys

Tyr

Asn

Thr

Arg

Glu

Arg

Lys

Leu

Ser

Phe

Ala
His
930
Asn
Leu

Ile

Gly

Gly
915
Val

Asp

Val

Asn

Thr
995

Leu
900
Phe
Ala
Lys
Ser
Asn

980
Ala

Tyr Gly Asp

1010
Ser
1025
Ser
1040
Gly
1055
Gly
1070
Lys
1085
Val
1100
Asn
1115
Lys
1130
Val
1145
Val
1160
Glu
1175

Glu

Asn

Glu

Glu

Val

Gln

Ser

Tyr

Val

Lys

Lys

Gln

Ile

Ile

Ile

Leu

Thr

Asp

Gly

Ala

Glu

Asn

885
Thr

Ile

Gln

Leu

Asp

965

Tyr

Leu

Tyr

Glu

Met

Arg

Val

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Lys

Lys

Ile

Ile

950

Phe

His

Ile

Lys

Ile

Asn

Lys

Trp

Met

Gly

Leu

Phe

Val

Leu

Ile

Ala Glu A

9

Arg Gln L
920
Leu Asp S

935

Arg Glu V

Arg Lys A

His Ala His Asp Ala Tyr Leu Asn

9

Lys Lys
1000

Val
1015
Gly
1030
Phe
1045
Arg
1060
Asp
1075
Pro
1090
Phe
1105
Ile
1120
Asp
1135
Glu
1150
Gly
1165
Asp
1180

Tyr

Lys

Phe

Pro

Lys

Gln

Ser

Ala

Ser

Lys

Ile

Phe

890

rg Gly

05

eu Val

er Arg

al Lys

sp Phe

Gly

Glu

Met

Val

Leu Ser Glu

910

Thr Arg Gln

925

Asn Thr Lys

940

955

970

85

Gln

Ile Thr Leu

Phe Tyr Lys

990

895
Leu

Ile

Tyr

Lys

Val

975
Ala

Asp
Thr
Asp
Ser
960

Arg

Val

Tyr Pro Lys Leu Glu Ser Glu Phe

Asp Val Arg

Ala

Lys

Leu

Gly

Val

Lys

Arg

Pro

Gly

Thr

Leu

276

Thr

Thr

Ile

Arg

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Ala

Glu

Glu

Asp

Ile

Ser

Lys

Val

Ser

Met

Ala

1005

Lys Met Ile Ala

1020
Lys Tyr
1035
Ile Thr
1050
Thr Asn
1065
Phe Ala
1080
Val Lys
1095
Ile Leu
1110
Asp Trp
1125
Ala Tyr
1140
Lys Lys
1155
Glu Arg
1170
Lys Gly
1185

Phe

Leu

Gly

Thr

Lys

Pro

Ser

Leu

Ser

Phe

Ala

Glu

Val

Thr

Lys

Pro

Val

Lys

Cys

Lys
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Glu Val Lys Lys Asp Leu Ile Ile Lys Leu Pro Lys Tyr Ser Leu

1190 1195 1200

Phe Glu Leu Glu Asn Gly Arg Lys Arg Met Leu Ala Ser Ala Gly
1205 1210 1215

Glu Leu Gln Lys Gly Asn Glu Leu Ala Leu Pro Ser Lys Tyr Val
1220 1225 1230

Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys Leu Lys Gly Ser
1235 1240 1245

Pro Glu Asp Asn Glu Gln Lys Gln Leu Phe Val Glu GIn His Lys
1250 1255 1260

His Tyr Leu Asp Glu Ile Ile Glu GIn Ile Ser Glu Phe Ser Lys
1265 1270 1275

Arg Val Tle Leu Ala Asp Ala Asn Leu Asp Lys Val Leu Ser Ala
1280 1285 1290

Tyr Asn Lys His Arg Asp Lys Pro Ile Arg Glu Gln Ala Glu Asn
1295 1300 1305

Ile Ile His Leu Phe Thr Leu Thr Asn Leu Gly Ala Pro Ala Ala
1310 1315 1320

Phe Lys Tyr Phe Asp Thr Thr Ile Asp Arg Lys Arg Tyr Thr Ser
1325 1330 1335

Thr Lys Glu Val Leu Asp Ala Thr Leu Ile His Gln Ser Ile Thr
1340 1345 1350

Gly Leu Tyr Glu Thr Arg Ile Asp Leu Ser Gln Leu Gly Gly Asp
1355 1360 1365

<210> 87

<211> 1368

<212> PRT

213> NT.F%)(Artificial Sequence)

<220>

223> NLFPAURIU ] 5 a2 ik

<400> 87

Met Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val

1 5 10 15

Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe

20 25 30
Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile
35 40 45

Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu

50 55 60

277
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Lys
65

Tyr
Phe
His
His
Ser
145
Met
Asp
Asn
Lys
Leu
225
Leu
Asp
Asp
Leu
Tle
305
Met
Ala

Asp

Gln

Arg

Leu

Phe

Glu

Glu

130

Thr

Ile

Asn

Gln

Ala

210

Ile

Ile

Leu

Asp

Phe

290

Leu

Ile

Leu

Gln

Glu

Thr
Gln
His
Arg
115
Lys
Asp
Lys
Ser
Leu
195
Tle
Ala
Ala
Ala
Leu
275
Leu
Arg
Lys
Val
Ser

355
Glu

Ala
Glu
Arg
100
His
Tyr
Lys
Phe
Asp
180
Phe
Leu
Gln
Leu
Glu
260
Asp
Ala
Val
Arg
Arg
340

Lys

Phe

Arg
Tle
85

Leu
Pro
Pro
Ala
Arg
165
Val
Glu
Ser
Leu
Ser
245
Asp
Asn
Ala
Asn
Tyr
325
Gln

Asn

Tyr

Arg
70

Phe
Glu
Tle
Thr
Asp
150
Gly
Asp
Glu
Ala
Pro
230
Leu
Ala
Leu
Lys
Thr
310
Asp
Gln

Gly

Lys

Arg

Ser

Glu

Phe

Ile

135

Leu

His

Lys

Asn

Arg

215

Gly

Gly

Lys

Leu

Asn

295

Glu

Glu

Leu

Tyr

Phe

Tyr
Asn
Ser
Gly
120
Tyr
Arg
Phe
Leu
Pro
200
Leu
Glu
Leu
Leu
Ala
280
Leu
Tle
His
Pro
Ala

360
Ile

Thr Arg Arg

Glu
Phe
105
Asn
His
Leu
Leu
Phe
185
Tle
Ser
Lys
Thr
Gln
265
Gln
Ser
Thr
His
Glu
345
Gly

Lys

278

Met
90

Leu
Tle
Leu
Tle
Tle
170
Tle
Asn
Lys
Lys
Pro
250
Leu
Tle
Asp
Lys
Gln
330
Lys

Tyr

Pro

75
Ala

Val

Val

Arg

Tyr

155

Glu

Gln

Ala

Ser

Asn

235

Asn

Ser

Gly

Ala

Ile

Ile

Lys

Lys

Glu

Asp

Lys

140

Leu

Gly

Leu

Ser

Arg

220

Gly

Phe

Lys

Asp

Ile

300

Pro

Leu

Lys

Asp

Leu

Asn
Val
Glu
Glu
125
Lys
Ala
Asp
Val
Gly
205
Arg
Leu
Lys
Asp
Gln
285
Leu
Leu
Thr
Glu
Gly

365
Glu

Arg
Asp
Asp
110
Val
Leu
Leu
Leu
Gln
190
Val
Leu
Phe
Ser
Thr
270
Tyr
Leu
Ser
Leu
Tle
350

Gly

Lys

Tle
Asp
95

Lys
Ala
Val
Ala
Asn
175
Thr
Asp
Glu
Gly
Asn
255
Tyr
Ala
Ser
Ala
Leu
335
Phe

Ala

Met

Cys
80

Ser
Lys
Tyr
Asp
His
160
Pro
Tyr
Ala
Asn
Asn
240
Phe
Asp
Asp
Asp
Ser
320
Lys
Phe

Ser

Asp
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Gly
385
Lys
Gly
Leu
Pro
Met
465
Val
Asn
Leu
Tyr
Lys
545
Val
Ser
Thr
Asn
Leu
625
His
Thr

Lys

370
Thr

Gln
Glu
Lys
Tyr
450
Thr
Val
Phe
Leu
Val
530
Lys
Lys
Val
Tyr
Glu
610
Phe
Leu

Gly

Gln

Glu
Arg
Leu
Asp
435
Tyr
Arg
Asp
Asp
Tyr
515
Thr
Ala
Gln
Glu
His
595
Glu
Glu
Phe

Trp

Ser
675

Glu
Thr
His
420
Asn
Val
Lys
Lys
Lys
500
Glu
Glu
Ile
Leu
Ile
580
Asp
Asn
Asp
Asp
Gly

660
Gly

Leu
Phe
405
Ala
Arg
Gly
Ser
Gly
485
Asn
Tyr
Gly
Val
Lys
565
Ser
Leu
Glu
Arg
Asp
645

Arg

Lys

Leu
390
Asp
Tle
Glu
Pro
Glu
470
Ala
Leu
Phe
Met
Asp
550
Glu

Gly

Leu

Glu
630
Lys

Leu

Thr

375
Val

Asn

Leu

Lys

Leu

455

Glu

Ser

Pro

Thr

Arg

535
Leu

Val
Lys
Ile
615
Met
Val

Ser

Ile

Lys

Gly

Tle
440
Ala
Thr
Ala
Asn
Val
520
Lys
Leu
Tyr
Glu
Tle
600
Leu
Tle
Met

Arg

Leu
680

Leu Asn Arg

Ser
Arg
425
Glu
Arg
Ile
Gln
Glu
505
Tyr
Pro
Phe
Phe
Asp
585
Ile
Glu
Glu
Lys
Lys

665
Asp

279

Ile
410
Gln
Lys
Gly
Thr
Ser
490
Lys
Asn
Ala
Lys
Lys
570

Arg

Lys

Glu

Gln
650
Leu

Phe

395

Pro

Glu

Ile

Asn

Pro

475

Phe

Val

Glu

Phe

Thr

955

Lys

Phe

Asp

Ile

635

Leu

Ile

Leu

380
Glu

His
Asp
Leu
Ser
460
Trp
Tle
Leu
Leu
Leu
540
Asn
Tle
Asn
Lys
Val
620
Leu
Lys

Asn

Lys

Asp
Gln
Phe
Thr
445
Arg
Asn
Glu
Pro
Thr
525
Ser
Arg
Glu
Ala
Asp
605
Leu
Lys
Arg

Gly

Ser
685

Leu
Tle
Tyr
430
Phe

Phe

Phe

Lys
510
Lys
Gly
Lys
Cys
Ser
590
Phe
Thr
Thr
Arg
Ile

670
Asp

Leu
His
415
Pro
Arg
Ala
Glu
Met
495
His
Val
Glu
Val
Phe
57h
Leu
Leu
Leu
Tyr
Arg
655

Arg

Gly

400
Leu

Phe
Ile
Trp
Glu
480
Thr
Ser
Lys
Gln
Thr
560
Asp
Gly
Asp
Thr
Ala
640
Tyr

Asp

Phe
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Ala
Lys
705
His
Ile
Arg
Thr
Glu
785
Val
Gln
Leu
Asp
Gly
865
Asn
Phe
Lys
Lys
Glu
945
Lys

Glu

Val

Asn
690
Glu
Glu
Leu
His
Thr
770
Glu
Glu
Asn
Ser
Asp
850
Lys
Tyr
Asp
Ala
His
930
Asn
Leu

Ile

Gly

Arg

Asp

His

Gln

Lys

755

Gln

Gly

Asn

Gly

Asp

835

Ser

Ser

Trp

Asn

Gly

915

Val

Asp

Val

Asn

Thr

Asn
Ile
Ile
Thr
740
Pro
Lys
Ile
Thr
Arg
820
Tyr
Ile
Asp
Arg
Leu
900
Phe
Ala
Lys
Ser
Asn

980
Ala

Phe
Gln
Ala
725
Val
Glu
Gly
Lys
Gln
805

Asp

Asp

Asn
Gln
885
Thr
Tle
Gln
Leu
Asp
965

Tyr

Leu

Met

Lys

710

Asn

Lys

Asn

Gln

Glu

790

Leu

Met

Val

Asn

Val

870

Leu

Lys

Lys

Ile

Ile

950

Phe

His

Ile

Gln
695
Ala
Leu
Val
Ile
Lys
775
Leu
Gln
Tyr
Asp
Lys
855
Pro
Leu
Ala
Arg
Leu
935
Arg
Arg
His

Lys

Leu

Gln

Ala

Val

Val

760

Asn

Gly

Asn

Val

Ala

840

Val

Ser

Asn

Glu

Gln

920

Asp

Glu

Lys

Ala

Lys

Ile His Asp

Val
Gly
Asp
745
Tle
Ser
Ser
Glu
Asp
825
Tle
Leu
Glu
Ala
Arg
905
Leu
Ser
Val

Asp

His
985

Ser
Ser
730
Glu
Glu
Arg
Gln
Lys
810
Gln
Val
Thr
Glu
Lys
890
Gly
Val
Arg
Lys
Phe

970
Asp

Gly
715
Pro
Leu
Met
Glu
Tle
795
Leu
Glu
Pro
Arg
Val
875
Leu
Gly
Glu
Met
Val
955

Gln

Ala

Asp
700
Gln
Ala
Val
Ala
Arg
780
Leu
Tyr
Leu
Gln
Ser
860
Val
Tle
Leu
Thr
Asn
940
Tle

Phe

Tyr

Ser
Gly
Ile
Lys
Arg
765
Met
Lys
Leu
Asp
Ser
845
Asp
Lys
Thr
Ser
Arg
925
Thr
Thr

Tyr

Leu

Leu
Asp
Lys
Val
750
Glu
Lys
Glu
Tyr
Ile
830
Phe
Lys
Lys
Gln
Glu
910
Gln
Lys
Leu

Lys

Asn
990

Thr
Ser
Lys
735
Met
Asn
Arg
His
Tyr
815
Asn
Leu
Asn
Met
Arg
895
Leu
Ile
Tyr
Lys
Val

975
Ala

Phe
Leu
720
Gly
Gly
Gln
Ile
Pro
800
Leu
Arg
Lys
Arg
Lys
880
Lys
Asp
Thr
Asp
Ser
960

Arg

Val

Tyr Pro Lys Leu Glu Ser Glu Phe

280
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995

Val Tyr Gly

Lys

Tyr

Asn

Thr

Arg

Glu

Arg

Lys

Leu

Ser

Phe

Glu

Phe

Glu

Asn

Pro

His

Arg

1010
Ser
1025
Ser
1040
Gly
1055
Gly
1070
Lys
1085
Val
1100
Asn
1115
Lys
1130
Val
1145
Val
1160
Glu
1175
Val
1190
Glu
1205
Leu
1220
Phe
1235
Glu
1250
Tyr
1265
Val
1280

Glu

Asn

Glu

Glu

Val

Gln

Ser

Tyr

Val

Lys

Lys

Lys

Leu

Gln

Leu

Asp

Leu

Ile

Asp

Gln

Ile

Ile

Ile

Leu

Thr

Asp

Gly

Ala

Glu

Asn

Lys

Glu

Lys

Tyr

Asn

Asp

Leu

Tyr

Glu

Met

Arg

Val

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Asp

Asn

Gly

Leu

Glu

Glu

Ala

Lys

Ile

Asn

Lys

Trp

Met

Gly

Leu

Phe

Val

Leu

Ile

Leu

Gly

Asn

Ala

Gln

Ile

Asp

1000

Val
1015
Gly
1030
Phe
1045
Arg
1060
Asp
1075
Pro
1090
Phe
1105
Ile
1120
Asp
1135
Glu
1150
Gly
1165
Cys
1180
Ile
1195
Arg
1210
Glu
1225
Ser
1240
Lys
1255
Ile
1270
Ala
1285

Tyr

Lys

Phe

Pro

Lys

Gln

Ser

Ala

Ser

Lys

Ile

Phe

Ile

Lys

Leu

His

Gln

Glu

Asn

Asp

Ala

Lys

Leu

Gly

Val

Lys

Arg

Pro

Gly

Thr

Leu

Lys

Arg

Ala

Tyr

Leu

Gln

Leu

281

Val

Thr

Thr

Ile

Arg

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Leu

Met

Leu

Glu

Phe

Ile

Asp

Arg

Ala

Glu

Glu

Asp

Ile

Ser

Lys

Val

Ser

Met

Ala

Pro

Leu

Pro

Lys

Val

Ser

Lys

1005

Lys
1020
Lys
1035
Ile
1050
Thr
1065
Phe
1080
Val
1095
Ile
1110
Asp
1125
Ala
1140
Lys
1155
Glu
1170
Lys
1185
Lys
1200
Ala
1215
Ser
1230
Leu
1245
Glu
1260
Glu
1275
Val
1290

Met

Tyr

Thr

Asn

Ala

Lys

Leu

Trp

Tyr

Lys

Arg

Gly

Tyr

Ser

Lys

Lys

Gln

Phe

Leu

Ile

Phe

Leu

Gly

Thr

Lys

Pro

Asp

Ser

Leu

Ser

Tyr

Ser

Ala

Tyr

Gly

His

Ser

Ser

Ala

Phe

Ala

Glu

Val

Thr

Lys

Pro

Val

Lys

Ser

Lys

Leu

Gly

Val

Ser

Lys

Lys

Ala
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Tyr Asn Lys His
1295
Ile Ile
1310
Phe Lys
1325
Thr Lys
1340
Gly Leu Tyr
1355
<210> 88
211> 102
<212> PRT
<213> %0 (Unknown)

<220>

His Leu

Tyr Phe
Glu Val

Glu

Arg Asp

Phe Thr

Asp Thr

Leu Asp

Thr Arg

Lys Pro Ile Arg Glu
1300

Leu Thr Asn Leu Gly
1315
Thr
1330
Ala Thr Leu Ile His
1345
Ile

1360

Ile Asp Arg Lys

Asp Leu Ser Gln

<223> ARFARIULHH :Npu NS K51

<400> 88

Cys Leu Ser Tyr Glu Thr Glu Ile

1 5
Pro Ile Gly Lys Ile
20
Val Asp Asn Asn Gly
35
Asp Arg Gly
50
Leu Ile Arg
65

Met Leu Pro

Glu Gln

Ala Thr

Ile Asp
85

Leu Pro
100

Val Asp Asn

<210> 89

<211> 35

<212> PRT

<213> %0 (Unknown)
<220>

Val
Asn
Glu
Lys
70

Glu

Asn

Glu Lys
Ile Tyr
Val Phe
55

Asp His

Ile Phe

Thr
10
Tle

Leu Val

Arg Glu
25
Thr Gln Pro
40

Glu

Tyr Cys

Phe Met
75
Glu

Lys

Glu Arg

90

<223> ARFARIULHH :Npu CHE K51

<400> 89

Glu Tyr
Cys Thr
Val Ala
Leu Glu
60

Thr Val

Leu Asp

Gln Ala Glu Asn
1305

Ala Pro Ala Ala
1320

Arg Tyr Thr Ser
1335
Gln
1350
Leu Gly Gly Asp
1365

Ser Ile Thr

Gly Leu Leu
15

Val Tyr

30

Gln

Ser
Trp His
45

Asp Gly Ser
Gln
80

Arg

Asp Gly

Met
95

Leu

Ile Lys Ile Ala Thr Arg Lys Tyr Leu Gly Lys Gln Asn Val Tyr Asp

282
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1

5

10

15

Ile Gly Val Glu Arg Asp His Asn Phe Ala Leu Lys Asn Gly Phe Ile

Ala Ser Asn

<210> 90

35

<211> 1292
<212> PRT
213> NT.F%)(Artificial Sequence)
<220>
223> NLFPAURIU ] 5 B2 ik

<400> 90

20

Met Lys Arg Thr Ala Asp

1
Arg

Ser
Lys
Leu
65

Arg
Ile
Asp
Lys
Ala
145
Val
Ala

Asn

Thr

Lys
Val
Phe
50

Ile
Leu
Cys
Ser
Lys
130
Tyr
Asp
His
Pro

Tyr

Val
Gly
35

Lys
Gly
Lys
Tyr
Phe
115
His
His
Ser
Met
Asp

195

Asn

Asp
20

Trp
Val
Ala
Arg
Leu
100
Phe
Glu
Glu
Thr
Tle
180

Asn

Gln

5
Lys

Ala
Leu
Leu
Thr
85

Gln
His
Arg
Lys
Asp
165
Lys

Ser

Leu

Lys
Val
Gly
Leu
70

Ala
Glu
Arg
His
Tyr
150
Lys
Phe

Asp

Phe

Gly

Tyr

Ile

Asn

95

Phe

Arg

Ile

Leu

Pro

135

Pro

Ala

Arg

Val

Glu

Ser
Ser
Thr
40

Thr
Asp
Arg
Phe
Glu
120
Ile
Thr
Asp
Gly
Asp

200
Glu

25

Glu
Ile
25

Asp
Asp
Ser
Arg
Ser
105
Glu
Phe
Ile
Leu
His
185
Lys

Asn

283

Phe
10

Gly
Glu
Arg
Gly
Tyr
90

Asn
Ser
Gly
Tyr
Arg
170
Phe

Leu

Pro

Glu

Leu

Tyr

His

Glu

75

Thr

Glu

Phe

Asn

His

155

Leu

Leu

Phe

Ile

Ser

Asp

Lys

Ser

60

Thr

Arg

Met

Leu

Ile

140

Leu

Ile

Ile

Ile

Asn

Pro
Tle
Val
45

Ile

Ala

Ala
Val
125
Val
Arg
Tyr
Glu
Gln

205
Ala

30

Lys
Gly
30

Pro
Lys
Glu
Lys
Lys
110
Glu
Asp
Lys
Leu
Gly
190

Leu

Ser

Lys
15

Thr
Ser
Lys
Ala
Asn
95

Val
Glu
Glu
Lys
Ala
175
Asp

Val

Gly

Lys

Asn

Lys

Asn

Thr

Val
Leu
160
Leu
Leu

Gln

Val
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Asp
225
Glu
Gly
Asn
Tyr
Ala
305
Ser
Ala
Leu
Phe
Ala
385
Met
Leu
His
Pro
Arg
465
Ala

Glu

Met

210
Ala

Asn
Asn
Phe
Asp
290
Asp
Asp
Ser
Lys
Phe
370

Ser

Asp

Leu
Phe
450
Tle
Trp

Glu

Thr

Lys
Leu
Leu
Asp
275
Asp
Leu
Ile
Met
Ala
355
Asp
Gln
Gly
Lys
Gly
435
Leu
Pro
Met

Val

Asn
515

Ala
Tle
Tle
260
Leu
Asp
Phe
Leu
Tle
340
Leu
Gln
Glu
Thr
Gln
420
Glu
Lys
Tyr
Thr
Val

500
Phe

Tle
Ala
245
Ala
Ala
Leu
Leu
325
Lys
Val
Ser
Glu
Glu
405
Arg
Leu
Asp
Tyr
Arg
485

Asp

Asp

Leu
230
Gln
Leu
Glu
Asp
Ala
310
Val
Arg
Arg
Lys
Phe
390
Glu
Thr
His
Asn
Val
470
Lys

Lys

Lys

215

Ser
Leu
Ser
Asp
Asn
295
Ala
Asn
Tyr
Gln
Asn
375
Tyr
Leu
Phe
Ala
Arg
455
Gly
Ser

Gly

Asn

Ala
Pro
Leu
Ala
280
Leu
Lys
Thr
Asp
Gln
360
Gly
Lys
Leu
Asp
Tle
440
Glu
Pro
Glu

Ala

Leu
520

Arg Leu Ser

Gly
Gly
265
Lys
Leu
Asn
Glu
Glu
345
Leu
Tyr
Phe
Val
Asn
425
Leu
Lys
Leu
Glu
Ser

505

Pro

284

Glu
250
Leu
Leu
Ala
Leu
Tle
330
His
Pro
Ala
Tle
Lys
410
Gly
Arg
Tle
Ala
Thr
490

Ala

Asn

235
Lys

Thr

Gln

Gln

Ser

315

Thr

His

Glu

Gly

Lys

395

Leu

Ser

Arg

Glu

475

Ile

Gln

Glu

220
Lys

Lys
Pro
Leu
Ile
300
Asp
Lys
Gln
Lys
Tyr
380
Pro
Asn
Ile
Gln
Lys
460
Gly
Thr

Ser

Lys

Ser
Asn
Asn
Ser
285
Gly
Ala
Ala
Asp
Tyr
365
Tle
Tle
Arg
Pro
Glu
445
Tle
Asn
Pro

Phe

Val
525

Arg
Gly
Phe
270
Lys
Asp
Ile
Pro
Leu
350
Lys
Asp
Leu
Glu
His
430
Asp
Leu
Ser
Trp
Ile

510
Leu

Arg
Leu
255
Lys
Asp
Gln
Leu
Leu
335
Thr
Glu
Gly
Glu
Asp
415
Gln
Phe
Thr
Arg
Asn
495

Glu

Pro

Leu
240
Phe
Ser
Thr
Tyr
Leu
320
Ser
Leu
Tle
Gly
Lys
400
Leu
Tle
Tyr
Phe
Phe

480
Phe

Lys
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His
Val
545
Glu
Val
Phe
Leu
Leu
625
Leu
Tyr
Arg
Arg
Gly
705
Thr
Ser
Lys
Met
Asn
785
Arg
His

Tyr

Ser
530
Lys
Gln
Thr
Asp
Gly
610
Asp
Thr
Ala
Tyr
Asp
690
Phe
Phe
Leu
Gly
Gly
770
Gln
Ile

Pro

Leu

Leu

Tyr

Lys

Val

Ser

595

Thr

Asn

Leu

His

Thr

675

Lys

Ala

Lys

His

Ile

755

Arg

Thr

Glu

Val

Gln

Leu

Val

Lys

Lys

580
Val

Glu
Phe
Leu
660
Gly
Gln
Asn
Glu
Glu
740
Leu
His
Thr
Glu
Glu

820

Asn

Tyr
Thr
Ala
565
Gln
Glu
His
Glu
Glu
645
Phe
Trp
Ser
Arg
Asp
725
His
Gln
Lys
Gln
Gly
805

Asn

Gly

Glu
Glu
550
Tle
Leu
Tle
Asp
Asn
630
Asp
Asp
Gly
Gly
Asn
710
Tle
Tle
Thr
Pro
Lys
790
Tle

Thr

Arg

Tyr
535
Gly
Val
Lys
Ser
Leu
615
Glu
Arg
Asp
Arg
Lys
695
Phe
Gln
Ala
Val
Glu
775
Gly
Lys

Gln

Asp

Phe

Met

Asp

Glu

Gly

600

Leu

Asp

Glu

Lys

Leu

680

Thr

Met

Lys

Asn

Lys

760

Asn

Gln

Glu

Leu

Met

Thr Val Tyr

Arg
Leu
Asp
585
Val
Lys
Tle
Met
Val
665
Ser
Tle
Gln
Ala
Leu
745
Val
Tle
Lys
Leu
Gln
825

Tyr

285

Lys
Leu
570
Tyr
Glu
Tle
Leu
Tle
650
Met
Arg
Leu
Leu
Gln
730
Ala
Val
Val
Asn
Gly
810

Asn

Val

Pro
555
Phe
Phe
Asp
Tle
Glu
635
Glu
Lys
Lys
Asp
Tle
715
Val
Gly
Asp
Tle
Ser
795
Ser

Glu

Asp

Asn
540
Ala
Lys
Lys
Arg
Lys
620
Asp
Glu
Gln
Leu
Phe
700
His
Ser
Ser
Glu
Glu
780
Arg
Gln

Lys

Gln

Glu

Phe

Thr

Lys

Phe

605

Asp

Ile

Arg

Leu

Ile

685

Leu

Asp

Gly

Pro

Leu

765

Met

Glu

Ile

Leu

Glu

Leu
Leu
Asn
Tle
590
Asn
Lys
Val
Leu
Lys
670
Asn
Lys
Asp
Gln
Ala
750
Val
Ala
Arg
Leu
Tyr

830
Leu

Thr
Ser
Arg
575
Glu
Ala
Asp
Leu
Lys
655
Arg
Gly
Ser
Ser
Gly
735
Ile
Lys
Arg
Met
Lys
815

Leu

Asp

Lys
Gly
560
Lys
Cys
Ser
Phe
Thr
640
Thr
Arg
Ile
Asp
Leu
720
Asp
Lys
Val
Glu
Lys
800
Glu

Tyr

Ile
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Asn

Leu

865

Asn

Met

Arg

Leu

Ile

945

Tyr

Lys

Val

Ala

Ser

Met

Tyr

Thr

Asn

Ala

Lys

Leu

Arg
850
Lys
Arg
Lys
Lys
Asp
930
Thr
Asp

Ser

Arg

835
Leu

Asp

Gly

Asn

Phe

915

Lys

Lys

Glu

Lys

Glu
995

Ser
Asp
Lys
Tyr
900
Asp
Ala
His
Asn
Leu

980
Ile

Asp
Ser
Ser
885
Trp
Asn
Gly
Val
Asp
965

Val

Asn

Tyr
Ile
870
Asp
Arg
Leu
Phe
Ala
950
Lys

Ser

Asn

840

Asp Val

855

Asp Asn Lys

Asn Val Pro

Gln Leu Leu

905

Thr Lys Ala
920
Ile Lys Arg

935

Gln Tle Leu

Leu Ile Arg

Asp Phe Arg

Tyr His

985

1000

Val Val Gly Thr Ala Leu

1010
Glu
1025
Ile
1040
Phe
1055
Leu
1070
Gly
1085
Thr
1100
Lys
1115
Pro
1130

Phe

Ala

Phe

Ala

Glu

Val

Thr

Lys

Val

Lys

Tyr

Asn

Thr

Arg

Glu

Arg

Tyr

Ser

Ser

Gly

Gly

Lys

Val

Asn

Gly

Glu

Asn

Glu

Glu

Val

Gln

Ser

1015
Asp
1030
Gln
1045
Ile
1060
Ile
1075
Ile
1090
Leu
1105
Thr
1120
Asp
1135

Asp Ala Ile

Val Leu

845

Val Pro

860

875

Ser Glu

890

Asn Ala

Glu Arg

Gln Leu

Asp Ser

Thr Arg

Glu Val

Lys Leu

Gly Gly

925

Val Glu

940

955

Glu Val

970

Arg Met

Lys Val

Lys Asp Phe Gln

Ile Lys Lys Tyr

Tyr Lys Val

Glu Ile Gly

Met Asn Phe

Arg Lys Arg

Val Trp Asp

Ser Met Pro

Gly Gly Phe

Lys Leu Ile

286

Tyr

Lys

Phe

Pro

Lys

Gln

Ser

Ala

10

Gln

Ser

Val

Ile

910

Leu

Thr

Asn

Ile

Phe
990

05

Ser
Asp
Lys
895
Thr
Ser
Arg
Thr
Thr

975
Tyr

Phe
Lys
880
Lys
Gln
Glu
Gln
Lys
960

Leu

Lys

Pro Lys Leu Glu

1020
Asp
1035
Ala
1050
Lys
1065
Leu
1080
Gly
1095
Val
1110
Lys
1125
Arg
1140

Val

Thr

Thr

Ile

Arg

Asn

Glu

Lys

Arg

Ala

Glu

Glu

Asp

Ile

Ser

Lys

Lys

Lys

Ile

Thr

Phe

Val

Ile

Asp

His Ala His Asp Ala Tyr Leu Asn
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Trp Asp
1145
Tyr Ser
1160
Lys Leu
1175
Arg Ser
1190
Gly Leu
1205
Thr Val
1220
Val Ala
1235
Cys Leu
1250
Phe Met
1265
Glu Arg
1280
<210> 91
211> 95
<212> PR

Pro

Val

Lys

Cys

Leu

Tyr

Gln

Glu

Thr

Glu

3
T

Lys

Leu

Ser

Leu

Pro

Ser

Trp

Asp

Val

Leu

Lys

Val

Val

Ser

Ile

Val

His

Gly

Asp

Asp

Tyr

Val

Lys

Tyr

Gly

Asp

Asp

Ser

Gly

Leu

Gly
1150
Ala
1165
Glu
1180
Glu
1195
Lys
1210
Asn
1225
Arg
1240
Leu
1255
Gln
1270
Met
1285

Gly Phe Asp Ser

Lys Val Glu Lys

Leu Leu Gly Ile

Thr Glu Ile Leu

Ile Val Glu Lys

Asn Gly Asn Ile

Gly Glu Gln Glu

Ile Arg Ala Thr

Met Leu Pro Ile

Arg Val Asp Asn

213> NT.F%)(Artificial Sequence)

<220>

223> NTFHIIBEH : & 2 ik

<400> 91

Ile Lys Ile Ala Thr Arg Lys Tyr Leu Gly

1
Ile Gly

Ala Ser

Gly Tyr
50

Ser Leu

65

Gly Glu

Val
Asn
35

Lys

Phe

Leu

5

10

Glu Arg Asp His Asn Phe Ala

20

25

Cys Phe Glu Lys Asn Pro Ile

40

Glu Val Lys Lys Asp Leu Ile

95

Glu Leu Glu Asn Gly Arg Lys

70

Gln Lys Gly Asn Glu Leu Ala

85

90

287

Lys Gl

Leu Ly

Asp Ph

Ile Ly
60

Arg Me

75

Leu Pr

Pro Thr
1155
Gly Lys
1170
Thr Tle
1185
Thr Val
1200
Arg TIle
1215
Tyr Thr
1230
Val Phe
1245
Lys Asp
1260
Asp Glu
1275
Leu Pro
1290

n Asn Val

s Asn Gly

30

e Leu Glu
45

s Leu Pro

t Leu Ala

o Ser Lys

Val

Ser

Met

Glu

Glu

Gln

Glu

His

Ile

Asn

Tyr
15

Phe
Ala
Lys

Ser

Tyr
95

Ala

Lys

Glu

Tyr

Cys

Pro

Tyr

Lys

Phe

Asp

Ile

Lys

Tyr

Ala

80
Val



CN 115667505 A

.1l

%=

218/249 T

Asn
Glu
Leu
Leu
145
Arg
Thr
Thr
Thr
Leu
225
Ser
Leu
Asp
Ala
Tle
305
Met
Leu
Leu
Asp
Pro

385
Tyr

Phe
Asp
Asp
130
Ala
Asp
Leu
Tle
Leu
210
Ser
Ala
Asn
Val
Glu
290
Pro
Ser
Asp
Leu
Leu
370

Asn

Thr

Leu
Asn
115
Glu
Asp
Lys
Thr
Asp
195
Tle
Gln
Thr
Tle
Ser
275
Thr
Leu
Gln
Gln
Pro
355
Arg

Pro

Val

Tyr
100
Glu
Tle
Ala
Pro
Asn
180
Arg
His
Leu
Pro
Glu
260
Leu
Gly
Lys
Glu
Gly
340
Val
Glu

Tyr

Leu

Leu

Gln

Ile

Asn

Ile

165

Leu

Lys

Gln

Gly

Glu

245

Asp

Gly

Gly

Ala

Ala

325

Ile

Lys

Val

Asn

Asp

Ala
Lys
Glu
Leu
150
Arg
Gly
Arg
Ser
Gly
230
Ser
Glu
Ser
Met
Thr
310
Arg
Leu
Lys
Asn
Leu

390
Leu

Ser
Gln
Gln
135
Asp
Glu
Ala
Tyr
Tle
215
Asp
Ser
Tyr
Thr
Gly
295
Ser
Leu
Val
Pro
Lys
375

Leu

Lys

His
Leu
120
Ile
Lys
Gln
Pro
Thr
200
Thr
Gly
Gly
Arg
Trp
280
Leu
Thr
Gly
Pro
Gly
360
Arg

Ser

Asp

Tyr
105
Phe
Ser
Val
Ala
Ala
185
Ser
Gly
Ser
Gly
Leu
265
Leu
Ala
Pro
Tle
Cys
345
Thr
Val
Gly

Ala

288

Glu

Val

Glu

Leu

Glu

170

Ala

Thr

Leu

Glu

Ser

250

His

Ser

Val

Val

Lys

330

Gln

Asn

Glu

Leu

Phe

Lys
Glu
Phe
Ser
155
Asn
Phe
Lys
Tyr
Thr
235
Ser
Glu
Asp
Arg
Ser
315
Pro
Ser
Asp
Asp
Pro

395
Phe

Leu
Gln
Ser
140
Ala
Tle
Lys
Glu
Glu
220
Pro
Gly
Thr
Phe
Gln
300
Tle
His
Pro
Tyr
Tle
380

Pro

Cys

Lys
His
125
Lys
Tyr
Ile
Tyr
Val
205
Thr
Gly
Gly
Ser
Pro
285
Ala
Lys
Ile
Trp
Arg
365
His
Ser

Leu

Gly
110
Lys
Arg
Asn
His
Phe
190
Leu
Arg
Thr
Ser
Lys
270
Gln
Pro
Gln
Gln
Asn
350
Pro
Pro
His

Arg

Ser

His

Val

Lys

Leu

175

Asp

Asp

Ile

Ser

Ser

255

Glu

Ala

Leu

Tyr

335

Thr

Val

Thr

Gln

Leu

Pro
Tyr
Tle
His
160
Phe
Thr
Ala
Asp
Glu
240
Thr
Pro
Trp
Tle
Pro
320
Leu
Pro
Gln
Val
Trp

400
His
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Pro
Gly
Asn
Phe
465
Leu
Ala
Lys
Lys
Gly
545
Lys
Ala
Pro
Ala
Val
625
Gly
Val
Val

Ile

Arg
705

Thr
Tle
Ser
450
Arg
Leu
Leu
Ala
Glu
530
Gln
Ala
Pro
Asp
Pro
610
Asp
Pro
Ala
Leu
Leu

690
Trp

Ser
Ser
435
Pro
Tle
Leu
Leu
Gln
515
Gly
Pro
Gly
Leu
Gln
595
Ala
Glu
Trp
Ala
Thr
675

Ala

Leu

Gln
420
Gly
Thr
Gln
Ala
Gln
500
Tle
Gln
Thr
Phe
Tyr
580
Gln
Leu
Lys
Arg
Gly
660
Lys

Pro

Ser

405

Pro

Gln

Leu

His

Ala

485

Thr

Cys

Arg

Pro

Cys

565

Pro

Lys

Gly

Gln

Asp

His

Asn

Leu
Leu
Phe
Pro
470
Thr
Leu
Gln
Trp
Lys
550
Arg
Leu
Ala
Leu
Gly
630
Pro
Pro
Ala

Ala

Ala
710

Phe
Thr
Asn
455
Asp
Ser
Gly
Lys
Leu
535
Thr
Leu
Thr
Tyr
Pro
615
Tyr
Val
Pro
Gly
Val

695
Arg

Ala
Trp
440
Glu
Leu
Glu
Asn
Gln
520
Thr
Pro
Phe
Lys
Gln
600
Asp
Ala
Ala
Cys
Lys
680

Glu

Met

Phe
425
Thr
Ala
Tle
Leu
Leu
505
Val
Glu
Arg
Tle
Pro
585
Glu
Leu
Lys
Tyr
Leu
665
Leu

Ala

Thr

289

410
Glu

Arg
Leu
Leu
Asp
490
Gly
Lys
Ala
Gln
Pro
570
Gly
Ile
Thr
Gly
Leu
650
Arg
Thr

Leu

His

Trp
Leu
His
Leu
475
Cys
Tyr
Tyr
Arg
Leu
55h
Gly
Thr
Lys
Lys
Val
635
Ser
Met
Met

Val

Tyr
715

Arg
Pro
Arg
460
Gln
Gln
Arg
Leu
Lys
540
Arg
Phe
Leu
Gln
Pro
620
Leu
Lys
Val
Gly
Lys

700
Gln

Asp
Gln
445
Asp
Tyr
Gln
Ala
Gly
525
Glu
Glu
Ala
Phe
Ala
605
Phe
Thr
Lys
Ala
Gln
685

Gln

Ala

Pro
430
Gly
Leu
Val
Gly
Ser
510
Tyr
Thr
Phe
Glu
Asn
590
Leu
Glu
Gln
Leu
Ala
670
Pro

Pro

Leu

415
Glu

Phe
Ala
Asp
Thr
495
Ala
Leu
Val
Leu
Met
57h
Trp
Leu
Leu
Lys
Asp
655
Tle
Leu

Pro

Leu

Met
Lys
Asp
Asp
480
Arg
Lys
Leu
Met
Gly
560
Ala
Gly
Thr
Phe
Leu
640
Pro
Ala
Val

Asp

Leu
720
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Asp Thr

Thr Leu

Ile Leu

Leu Pro
770

Gln Glu

785

Val Tle

Glu Leu

Leu Asn

His Gly
850

Glu Ile

865

Leu Pro

His Ser

Lys Ala

Asn Ser
930
Phe Glu
945
<210> 92
211> 21

Asp
Leu
Ala
755
Asp
Gly
Trp
Ile
Val
835
Glu
Lys
Lys
Ala
Ala
915

Ser

Pro

08

<212> PRT
213> NT.F%)(Artificial Sequence)

<220>

Arg
Pro
740
Glu
Ala
Gln
Ala
Ala
820
Tyr
Tle
Asn
Arg
Glu
900
Tle

Pro

Lys

Val
725
Leu

Ala

Asp

Lys
805
Leu

Thr

Lys
Leu
885
Ala
Thr

Ser

Lys

Gln

Pro

His

His

Lys

790

Ala

Thr

Asp

Arg

Asp

870

Ser

Arg

Glu

Gly

Lys
950

Phe
Glu
Gly
Thr
775
Ala
Leu
Gln
Ser
Arg
855
Glu
Tle
Gly
Thr
Gly

935
Arg

Gly
Glu
Thr
760
Trp
Gly
Pro
Ala
Arg
840
Arg
Tle
Tle
Asn
Pro
920

Ser

Lys

223> NTFHIIBEH : & 2 ik

<400> 92

Pro
Gly
745
Arg
Tyr
Ala
Ala
Leu
825
Tyr
Gly
Leu
His
Arg
905
Asp

Lys

Val

Val Val
730
Leu Gln

Pro Asp

Thr Asp

Ala Val
795

Gly Thr

810

Lys Met

Ala Phe

Trp Leu

Ala Leu
875

Cys Pro

890

Met Ala

Thr Ser

Arg Thr

Ala

His

Leu

Gly

780

Thr

Ser

Ala

Ala

Thr

860

Leu

Gly

Asp

Thr

Ala
940

Leu
Asn
Thr
765
Ser
Thr
Ala
Glu
Thr
845
Ser
Lys
His
Gln
Leu

925
Asp

Asn
Cys
750
Asp
Ser
Glu
Gln
Gly
830
Ala
Glu
Ala
Gln
Ala
910

Leu

Gly

Pro
735
Leu
Gln
Leu
Thr
Arg
815
Lys
His
Gly
Leu
Lys
895
Ala

Ile

Ser

Ala

Pro
Leu
Glu
800
Ala
Lys
Ile
Lys
Phe

880
Gly

Glu

Glu

Met Lys Arg Thr Ala Asp Gly Ser Glu Phe Glu Ser Pro Lys Lys Lys

1

5

290

10

15
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Arg
Ser
Lys
Leu
65

Arg
Ile
Asp
Lys
Ala
145
Val
Ala
Asn
Thr
Asp
225
Glu
Gly
Asn
Tyr
Ala

305

Ser

Lys
Val
Phe
50

Ile
Leu
Cys
Ser
Lys
130
Tyr
Asp
His
Pro
Tyr
210
Ala
Asn
Asn
Phe
Asp
290

Asp

Asp

Val
Gly
35

Lys
Gly
Lys
Tyr
Phe
115
His
His
Ser
Met
Asp
195
Asn
Lys
Leu
Leu
Asp
275
Asp

Leu

Ile

Asp
20

Trp
Val
Ala
Arg
Leu
100
Phe
Glu
Glu
Thr
Tle
180
Asn
Gln
Ala
Tle
Tle
260
Leu
Asp

Phe

Leu

Lys

Ala

Leu

Leu

Thr

85

Gln

His

Arg

Lys

Asp

165

Lys

Ser

Leu

Ile

Ala

245

Ala

Ala

Leu

Leu

Arg

Lys
Val
Gly
Leu
70

Ala
Glu
Arg
His
Tyr
150
Lys
Phe
Asp
Phe
Leu
230
Gln
Leu
Glu
Asp
Ala

310
Val

Tyr
Tle
Asn
55

Phe
Arg
Tle
Leu
Pro
135
Pro
Ala
Arg
Val
Glu
215
Ser
Leu
Ser
Asp
Asn
295

Ala

Asn

Ser
Thr
40

Thr
Asp
Arg
Phe
Glu
120
Tle
Thr
Asp
Gly
Asp
200
Glu
Ala
Pro
Leu
Ala
280
Leu

Lys

Thr

Ile Gly Leu

25
Asp

Asp

Ser

Arg

Ser

105

Glu

Phe

Ile

Leu

His

185

Lys

Asn

Arg

Gly

Gly

265

Lys

Leu

Asn

Glu

291

Glu
Arg
Gly
Tyr
90

Asn
Ser
Gly
Tyr
Arg
170
Phe
Leu
Pro
Leu
Glu
250
Leu
Leu
Ala

Leu

Ile

Tyr

His

Glu

75

Thr

Glu

Phe

Asn

His

155

Leu

Leu

Phe

Ile

Ser

235

Lys

Thr

Gln

Gln

Ser

315
Thr

Asp
Lys
Ser
60

Thr
Arg
Met
Leu
Ile
140
Leu
Ile
Ile
Ile
Asn
220
Lys
Lys
Pro
Leu
Ile
300

Asp

Lys

Tle
Val
45

Tle
Ala
Arg
Ala
Val
125
Val
Arg
Tyr
Glu
Gln
205
Ala
Ser
Asn
Asn
Ser
285
Gly

Ala

Ala

Gly
30

Pro
Lys
Glu
Lys
Lys
110
Glu
Asp
Lys
Leu
Gly
190
Leu
Ser
Arg
Gly
Phe
270
Lys
Asp

Ile

Pro

Thr

Ser

Lys

Ala

Asn

95

Val

Glu

Glu

Lys

Ala

175

Asp

Val

Gly

Arg

Leu

255

Lys

Asp

Gln

Leu

Leu

Asn
Lys
Asn
Thr
80

Arg
Asp
Asp
Val
Leu
160
Leu
Leu
Gln
Val
Leu
240
Phe
Ser
Thr
Tyr
Leu

320

Ser
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Ala Ser Met

Leu
Phe
Ala
385
Met
Leu
His
Pro
Arg
465
Ala
Glu
Met
His
Val
545
Glu
Val
Phe

Leu

Leu
625

Lys
Phe
370
Ser
Asp
Arg
Leu
Phe
450
Ile
Trp
Glu
Thr
Ser
530
Lys
Gln
Thr
Asp
Gly

610
Asp

Ala
355
Asp
Gln
Gly
Lys
Gly
435
Leu
Pro
Met
Val
Asn
515
Leu
Tyr
Lys
Val
Ser
595

Thr

Asn

Ile
340
Leu
Gln
Glu
Thr
Gln
420
Glu
Lys
Tyr
Thr
Val
500
Phe
Leu
Val
Lys
Lys
580
Val

Tyr

Glu

325
Lys

Val
Ser
Glu
Glu
405
Arg
Leu
Asp
Tyr
Arg
485
Asp
Asp
Tyr
Thr
Ala
565
Gln
Glu
His

Glu

Arg
Arg
Lys
Phe
390
Glu
Thr
His
Asn
Val
470
Lys
Lys
Lys
Glu
Glu
550
Ile
Leu
Ile

Asp

Asn
630

Tyr

Gln

Asn

375

Tyr

Leu

Phe

Ala

Arg

455

Gly

Ser

Gly

Asn

535

Gly

Val

Lys

Ser

Leu

615
Glu

Asp
Gln
360
Gly
Lys
Leu
Asp
Ile
440
Glu
Pro
Glu
Ala
Leu
520
Phe
Met
Asp
Glu
Gly
600

Leu

Asp

Glu
345
Leu
Tyr
Phe
Val
Asn
425
Leu
Lys
Leu
Glu
Ser
505
Pro
Thr
Arg
Leu
Asp
585
Val

Lys

Ile

292

330
His

Pro

Ala

Ile

Lys

410
Gly

Tle
Ala
Thr
490
Ala
Asn
Val
Lys
Leu
570
Tyr
Glu

Ile

Leu

His
Glu
Gly
Lys
395
Leu
Ser
Arg
Glu
Arg
475
Ile
Gln
Glu
Tyr
Pro
555
Phe
Phe
Asp

Ile

Glu
635

Gln
Lys
Tyr
380
Pro
Asn
Ile
Gln
Lys
460
Gly
Thr
Ser
Lys
Asn
540
Ala
Lys
Lys
Arg
Lys

620
Asp

Asp
Tyr
365
Tle
Tle
Arg
Pro
Glu
445
Tle
Asn
Pro
Phe
Val
525
Glu
Phe
Thr
Lys
Phe
605

Asp

Ile

Leu
350
Lys
Asp
Leu
Glu
His
430
Asp
Leu
Ser
Trp
Tle
510
Leu
Leu
Leu
Asn
Tle
590
Asn

Lys

Val

335
Thr

Glu
Gly
Glu
Asp
415
Gln
Phe
Thr
Arg
Asn
495
Glu
Pro
Thr
Ser
Arg
575
Glu
Ala

Asp

Leu

Leu
Ile
Gly
Lys
400
Leu
Ile
Tyr
Phe
Phe
480
Phe
Arg
Lys
Lys
Gly
560
Lys
Cys
Ser

Phe

Thr
640
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Leu

Tyr

Arg

Arg

Gly

705

Thr

Ser

Lys

Met

Asn

785

Arg

His

Tyr

Asn

Leu

865

Asn

Met

Arg

Leu

Ile

Thr
Ala
Tyr
Asp
690
Phe
Phe
Leu
Gly
Gly
770
Gln
Ile
Pro
Leu
Arg
850
Lys
Arg
Lys
Lys
Asp

930
Thr

Leu
His
Thr
675
Lys
Ala
Lys
His
Tle
755
Arg
Thr
Glu
Val
Gln
835
Leu
Asp
Gly
Asn
Phe
915

Lys

Lys

Phe
Leu
660
Gly
Gln
Asn
Glu
Glu
740
Leu
His
Thr
Glu
Glu
820
Asn
Ser
Asp
Lys
Tyr
900
Asp

Ala

His

Glu
645
Phe

Asp
725
His
Gln
Lys
Gln
Gly
805

Asn

Gly

Ser
Ser
885
Trp
Asn

Gly

Val

Asp

Asp

Gly

Gly

Asn

710

Ile

Ile

Thr

Pro

Lys

790

Ile

Thr

Arg

Tyr

Ile

870

Asp

Arg

Leu

Phe

Ala

Arg
Asp
Arg
Lys
695
Phe
Gln
Ala
Val
Glu
775
Gly
Lys
Gln
Asp
Asp
855
Asp
Asn
Gln
Thr
Ile

935
Gln

Glu

Lys

Leu

680

Thr

Met

Lys

Asn

Lys

760

Asn

Gln

Glu

Leu

Met

840

Val

Asn

Val

Leu

Lys

920

Lys

Ile

Met
Val
665
Ser
Tle
Gln
Ala
Leu
745
Val
Tle
Lys
Leu
Gln
825
Tyr
Asp
Lys
Pro
Leu
905
Ala
Arg

Leu

293

Tle
650
Met
Arg
Leu
Leu
Gln
730
Ala
Val
Val
Asn
Gly
810
Asn
Val
Ala
Val
Ser
890
Asn
Glu

Gln

Asp

Glu
Lys
Lys
Asp
Ile
715
Val
Gly
Asp
Ile
Ser
795
Ser
Glu
Asp
Ile
Leu
875

Glu

Ala

Leu

Ser

Glu
Gln
Leu
Phe
700
His
Ser
Ser
Glu
Glu
780
Arg
Gln
Lys
Gln
Val
860
Thr
Glu
Lys
Gly
Val

940
Arg

Arg
Leu
Tle
685
Leu
Asp
Gly
Pro
Leu
765
Met
Glu
Tle
Leu
Glu
845
Pro
Arg
Val
Leu
Gly
925

Glu

Met

Leu

Lys

670

Asn

Lys

Asp

Gln

Ala

750

Val

Ala

Arg

Leu

830

Leu

Gln

Ser

Val

Ile

910

Leu

Thr

Asn

Lys
655
Arg
Gly
Ser
Ser
Gly
735
Ile
Lys
Arg
Met
Lys
815
Leu
Asp
Ser
Asp
Lys
895
Thr
Ser

Arg

Thr

Thr

Arg

Ile

Asp

Leu

720

Asp

Lys

Val

Glu

Lys

800
Glu

Ile

Phe

Lys

880

Lys

Gln

Glu

Gln

Lys
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945

Lys

Val

Ala

Ser

Met

Tyr

Thr

Asn

Ala

Lys

Leu

Trp

Tyr

Lys

Arg

Gly

Tyr

Ser

980

965

950

9

Arg Glu Ile Asn Asn Tyr His
1000

995

Val Val Gly Thr Ala Leu

1010
Glu
1025
Ile
1040
Phe
1055
Leu
1070
Gly
1085
Thr
1100
Lys
1115
Pro
1130
Asp
1145
Ser
1160
Leu
1175
Ser
1190
Tyr
1205
Ser
1220
Ala
1235

Phe

Ala

Phe

Ala

Glu

Val

Thr

Lys

Pro

Val

Lys

Cys

Lys

Leu

Gly

Val

Lys

Tyr

Asn

Thr

Arg

Glu

Arg

Lys

Leu

Ser

Phe

Glu

Phe

Glu

Tyr

Ser

Ser

Gly

Gly

Lys

Val

Asn

Lys

Val

Val

Glu

Val

Glu

Leu

Gly

Glu

Asn

Glu

Glu

Val

Gln

Ser

Tyr

Val

Lys

Lys

Lys

Leu

Gln

1015
Asp
1030
Gln
1045
Ile
1060
Ile
1075
Ile
1090
Leu
1105
Thr
1120
Asp
1135
Gly
1150
Ala
1165
Glu
1180
Asn
1195
Lys
1210
Glu
1225
Lys
1240

85

955
Tyr Asp Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu
970
Ser Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys

Ile Lys Lys Tyr

Tyr

Glu

Met

Arg

Val

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Asp

Asn

Gly

Lys

Ile

Asn

Lys

Trp

Met

Gly

Leu

Phe

Val

Leu

Ile

Leu

Gly

Asn

294

Val

Gly

Phe

Arg

Asp

Pro

Phe

Ile

Asp

Glu

Gly

Asp

Ile

Arg

Glu

Tyr

Lys

Phe

Pro

Lys

Gln

Ser

Ala

Ser

Lys

Ile

Phe

Ile

Lys

Leu

990
His Ala His Asp Ala Tyr Leu Asn

1005
Pro Lys Leu Glu

1020
Asp
1035
Ala
1050
Lys
1065
Leu
1080
Gly
1095
Val
1110
Lys
1125
Arg
1140
Pro
1155
Gly
1170
Thr
1185
Leu
1200
Lys
1215
Arg
1230
Ala
1245

Val

Thr

Thr

Ile

Arg

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Leu

Met

Leu

975

Arg

Ala

Glu

Glu

Ile

Ser

Lys

Val

Ser

Met

Ala

Pro

Leu

Pro

960

Lys

Lys

Ile

Thr

Phe

Val

Ile

Asp

Ala

Lys

Glu

Lys

Lys

Ala

Ser
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Lys Tyr
1250
Lys Gly
1265
Gln His
1280
Phe Ser
1295
Leu Ser
1310
Ala Glu
1325
Pro Ala
1340
Tyr Thr
1355
Ser Ile
1370
Gly Gly
1385
Pro Glu
1400
Ile Glu
1415
Val Ser
1430
Ala Glu
1445
Ile Ile
1460
Tyr Pro
1475
Gln Arg
1490
Trp Asn
1505
Tyr Arg
1520
Asp Tle

Val

Ser

Lys

Lys

Ala

Asn

Ala

Ser

Thr

Asp

Ser

Asp

Leu

Thr

Pro

Met

Leu

Thr

Pro

His

Asn

Pro

His

Arg

Tyr

Ile

Phe

Thr

Gly

Gly

Ser

Glu

Gly

Gly

Leu

Ser

Leu

Pro

Val

Pro

Phe

Glu

Tyr

Val

Asn

Ile

Lys

Lys

Leu

Ser

Gly

Tyr

Ser

Gly

Lys

Gln

Asp

Leu

Gln

Thr

Leu

Leu

Ile

Lys

His

Tyr

Glu

Glu

Gly

Arg

Thr

Met

Ala

Glu

Gln

Leu

Asp

Val

Tyr Leu Ala

1255
Asn
1270
Asp
1285
Leu
1300
His
1315
Leu
1330
Phe
1345
Val
1360
Glu
1375
Thr
1390
Ser
1405
Leu
1420
Trp
1435
Gly
1450
Thr
1465
Ala
1480
Gly
1495
Pro
1510
Leu
1525

Pro

Glu

Glu

Ala

Arg

Phe

Asp

Leu

Thr

Pro

Ser

His

Leu

Leu

Ser

Arg

Ile

Val

Arg

Asn

Gln

Ile

Asp

Asp

Thr

Thr

Asp

Arg

Gly

Gly

Glu

Ser

Ala

Thr

Leu

Leu

Lys

Glu

Pro

295

Ser

Lys

Ile

Ala

Lys

Leu

Thr

Ala

Ile

Thr

Gly

Thr

Asp

Val

Pro

Gly

Val

Lys

Val

Tyr

His

Gln

Glu

Asn

Pro

Thr

Ile

Thr

Asp

Ser

Ser

Ser

Phe

Arg

Val

Ile

Pro

Pro

Asn

Asn

Tyr
1260
Leu
1275
Gln
1290
Leu
1305
Ile
1320
Asn
1335
Asp
1350
Leu
1365
Leu
1380
Glu
1395
Ser
1410
Lys
1425
Pro
1440
Gln
1455
Ser
1470
Lys
1485
Cys
1500
Gly
1515
Lys
1530
Leu

Glu

Phe

Ile

Asp

Arg

Leu

Arg

Ile

Ser

Ser

Thr

Glu

Gln

Ala

Ile

Pro

Gln

Thr

Arg

Leu

Lys

Val

Ser

Lys

Glu

Gly

Lys

His

Gln

Ala

Leu

Pro

Ala

Pro

Lys

His

Ser

Asn

Val

Ser

Leu

Glu

Glu

Val

Gln

Ala

Arg

Gln

Leu

Thr

Asn

Asp

Trp

Leu

Gln

Ile

Pro

Asp

Glu

Gly
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Leu

Ala

Ala

Thr

Phe

His

Ala

Leu

Ala

Lys

Met

Leu

Glu

Phe

Gln

Lys

Gly

Tyr

Cys

1535
Pro
1550
Phe
1565
Phe
1580
Trp
1595
Asn
1610
Pro
1625
Ala
1640
Gln
1655
Gln
1670
Glu
1685
Gly
1700
Gly
1715
Met
1730
Asn
1745
Ala
1760
Pro
1775
Val
1790
Leu
1805
Leu
1820

Pro

Phe

Glu

Thr

Glu

Asp

Thr

Thr

Ile

Gly

Gln

Lys

Ala

Trp

Leu

Phe

Leu

Ser

Arg

Ser

Cys

Trp

Arg

Ala

Leu

Ser

Leu

Cys

Gln

Pro

Ala

Ala

Gly

Leu

Glu

Thr

Lys

Met

His

Leu

Arg

Leu

Leu

Ile

Glu

Gly

Gln

Arg

Thr

Gly

Pro

Pro

Thr

Leu

Gln

Lys

Val

Gln

Arg

Asp

Pro

His

Leu

Leu

Asn

Lys

Trp

Pro

Phe

Leu

Asp

Ala

Phe

Lys

Leu

Ala

1540

Trp Tyr Thr

1555
Leu
1570
Pro
1585
Gln
1600
Arg
1615
Leu
1630
Asp
1645
Leu
1660
Gln
1675
Leu
1690
Lys
1705
Cys
1720
Tyr
1735
Gln
1750
Pro
1765
Val
1780
Leu
1795
Asp
1810
Ala
1825

His

Glu

Gly

Asp

Gln

Cys

Gly

Val

Thr

Thr

Arg

Pro

Gln

Ala

Asp

Gly

Pro

Ile

Pro

Met

Phe

Leu

Tyr

Gln

Tyr

Lys

Glu

Pro

Leu

Leu

Lys

Leu

Glu

Pro

Val

Ala

296

Val

Thr

Gly

Lys

Ala

Val

Gln

Arg

Tyr

Ala

Arg

Phe

Thr

Ala

Gly

Lys

Trp

Ala

Val

Leu

Ser

Ile

Asn

Asp

Asp

Gly

Ala

Leu

Arg

Gln

Ile

Lys

Tyr

Leu

Gln

Arg

Ala

Leu

1545
Asp
1560
Gln
1575
Ser
1590
Ser
1605
Phe
1620
Asp
1635
Thr
1650
Ser
1665
Gly
1680
Lys
1695
Leu
1710
Pro
1725
Pro
1740
Gln
1755
Pro
1770
Gly
1785
Arg
1800
Gly
1815
Thr
1830

Leu

Pro

Gly

Pro

Arg

Leu

Arg

Ala

Tyr

Glu

Arg

Gly

Gly

Glu

Asp

Tyr

Pro

Trp

Lys

Lys

Leu

Gln

Thr

Ile

Leu

Ala

Lys

Leu

Thr

Glu

Phe

Thr

Ile

Leu

Ala

Val

Pro

Asp

Asp

Phe

Leu

Leu

Gln

Leu

Leu

Lys

Leu

Val

Phe

Ala

Leu

Lys

Thr

Lys

Ala

Pro

Ala
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Gly Lys
1835
Ala Val
1850
Asn Ala
1865
Arg Val
1880
Leu Pro
1895
Leu Ala
1910
Leu Pro
1925
Leu Gln
1940
Thr Glu
1955
Gln Arg
1970
Glu Gly
1985
Ala Thr
2000
Leu Thr
2015
Ala Leu
2030
His Cys
2045
Asn Arg
2060
Thr Pro
2075
Gly Gly
2090
Lys Lys
2105
<210> 93

Leu

Glu

Arg

Gln

Leu

Glu

Asp

Glu

Val

Ala

Lys

Ala

Ser

Leu

Pro

Met

Asp

Ser

Arg

Thr

Ala

Met

Phe

Pro

Ala

Ala

Gly

Ile

Glu

Lys

His

Glu

Lys

Gly

Ala

Thr

Lys

Lys

Met

Leu

Thr

Gly

Glu

His

Asp

Gln

Trp

Leu

Leu

Ile

Gly

Ala

His

Asp

Ser

Arg

Val

Gly

Val

His

Pro

Glu

Gly

His

Arg

Ala

Ile

Asn

His

Lys

Leu

Gln

Gln

Thr

Thr

Gln
1840
Lys
1855
Tyr
1870
Val
1885
Gly
1900
Thr
1915
Thr
1930
Lys
1945
Lys
1960
Ala
1975
Val
1990
Gly
2005
Glu
2020
Phe
2035
Lys
2050
Ala
2065
Leu
2080
Ala
2095

Pro

Gln

Gln

Val

Leu

Arg

Trp

Ala

Ala

Leu

Tyr

Glu

Ile

Leu

Gly

Ala

Leu

Asp

Leu

Pro

Ala

Ala

Gln

Pro

Tyr

Gly

Leu

Thr

Thr

Ile

Lys

Pro

His

Arg

Ile

Gly

297

Val

Pro

Leu

Leu

His

Asp

Thr

Ala

Pro

Gln

Asn

Lys

Ser

Lys

Glu

Ser

Ile

Asp

Leu

Asn

Asn

Leu

Asp

Ala

Ala

Ala

Ser

Arg

Lys

Arg

Ala

Ala

Asn

Glu

Leu
1845
Arg
1860
Leu
1875
Pro
1890
Cys
1905
Thr
1920
Gly
1935
Val
1950
Gly
1965
Leu
1980
Arg
1995
Arg
2010
Asp
2025
Leu
2040
Glu
2055
Ala
2070
Ser
2085
Phe
2100

Ala

Trp

Asp

Ala

Leu

Asp

Ser

Thr

Thr

Lys

Tyr

Arg

Glu

Ser

Ala

Ile

Ser

Glu

Pro

Leu

Thr

Thr

Gln

Ser

Thr

Ser

Met

Ala

Gly

Ile

Ile

Thr

Pro

Pro

His

Ser

Asp

Leu

Ile

Pro

Leu

Glu

Ala

Ala

Phe

Leu

Ile

Gly

Glu

Ser

Lys
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211> 112

<212> PRT

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] 5 2 ik

<400> 93

Met Ala Asp Pro Arg Glu Ile Ile Pro Pro Gly Asn Ser Gly Glu Glu

1 5 10 15

Thr Val Gly Glu Ala Phe Ala Trp Leu Glu Arg Thr Val Glu Ala Ile

20 25 30
Asn Arg Glu Ala Val Asn His Leu Pro Arg Glu Leu Ile Phe GIn Val
35 40 45
Trp Gln Arg Ser Trp Arg Tyr Trp His Asp Glu Gln Gly Met Ser Ser
50 55 60

Ser Tyr Thr Lys Tyr Arg Tyr Leu Cys Leu Met Gln Lys Ala Met Phe

65 70 75 80

Ile His Phe Thr Arg Gly Cys Thr Cys Leu Gly Gly Gly His Gly Pro
85 90 95

Gly Gly Trp Gly Pro Gly Pro Pro Pro Pro Pro Pro Pro Gly Leu Val

100 105 110

<210> 94

211> 72

<212> DNA

213> NT.HF%)(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BSF A% H IR

<400> 94

ggtcccatgg tgtaatggtt agcactctgg actttgaatc cagcgatccg agttcaaatce 60

tcggtgggac ct 72

<210> 95

<211> 698

<212> PRT

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU I 5 B2 ik

<400> 95

Thr Leu Asn Ile Glu Asp Glu Tyr Arg Leu His Glu Thr Ser Lys Glu

1 5 10 15

Pro Asp Val Ser Leu Gly Ser Thr Trp Leu Ser Asp Phe Pro Gln Ala

298



CN 115667505 A

.1l

%=

229/249 T

Trp
Ile
Pro
65

Leu
Pro
Gln
Val
Trp
145
His
Met
Lys
Asp
Asp
225
Arg
Lys
Leu
Met
Gly

305
Ala

Ala
Ile
50

Met
Leu
Leu
Asp
Pro
130
Tyr
Pro
Gly
Asn
Phe
210
Leu
Ala
Lys
Lys
Gly
290

Lys

Ala

Glu
35

Pro
Ser
Asp
Leu
Leu
115
Asn
Thr
Thr
Tle
Ser
195
Arg
Leu
Leu
Ala
Glu
275
Gln

Ala

Pro

20
Thr

Leu
Gln
Gln
Pro
100
Arg
Pro
Val
Ser
Ser
180
Pro
Tle
Leu
Leu
Gln
260
Gly
Pro

Gly

Leu

Gly
Lys
Glu
Gly
85

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

Phe

Tyr
325

Gly
Ala
Ala
70

Ile
Lys
Val
Asn
Asp
150
Pro
Gln
Leu
His
Ala
230
Thr
Cys
Arg
Pro
Cys

310

Pro

Met
Thr
55

Arg
Leu
Lys
Asn
Leu
135
Leu
Leu
Leu
Phe
Pro
215
Thr
Leu
Gln
Trp
Lys
295

Arg

Leu

Gly
40

Ser
Leu
Val
Pro
Lys
120
Leu
Lys
Phe
Thr
Asn
200
Asp
Ser
Gly
Lys
Leu
280
Thr

Leu

Thr

25

Leu Ala Val

Thr
Gly
Pro
Gly
105
Arg
Ser
Asp
Ala
Trp
185
Glu
Leu
Glu
Asn
Gln
265
Thr
Pro

Phe

Lys

299

Pro
Tle
Cys
90

Thr
Val
Gly
Ala
Phe
170
Thr
Ala
Tle
Leu
Leu
250
Val
Glu
Arg

Ile

Pro
330

Val
Lys
75

Gln
Asn
Glu
Leu
Phe
155
Glu
Arg
Leu
Leu
Asp
235
Gly
Lys
Ala
Gln
Pro

315
Gly

Arg
Ser
60

Pro
Ser
Asp
Asp
Pro
140
Phe
Trp
Leu
His
Leu
220
Cys
Tyr
Tyr
Arg
Leu
300

Gly

Thr

Gln
45

Ile
His
Pro
Tyr
Ile
125
Pro
Cys
Arg
Pro
Arg
205
Gln
Gln
Arg
Leu
Lys
285
Arg

Phe

Leu

30
Ala

Lys
Ile
Trp
Arg
110
His
Ser
Leu
Asp
Gln
190
Asp
Tyr
Gln
Ala
Gly
270
Glu
Glu

Ala

Phe

Pro
Gln
Gln
Asn
95

Pro
Pro
His
Arg
Pro
175
Gly
Leu
Val
Gly
Ser
255
Tyr
Thr
Phe

Glu

Asn
335

Leu
Tyr
Arg
80

Thr
Val
Thr
Gln
Leu
160
Glu
Phe
Ala
Asp
Thr
240
Ala
Leu
Val
Leu
Met

320
Trp
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Gly
Thr
Phe
Leu
385
Pro
Ala
Val
Asp
Leu
465
Ala
Asp
Pro
Leu
Glu
545
Ala
Lys
Tle
Lys
Phe

625
Gly

Pro
Ala
Val
370
Gly
Val
Val
Tle
Arg
450
Asp
Thr
Tle
Leu
Gln
530
Val
Glu
Leu
His
Glu
610

Leu

His

Asp
Pro
355
Asp
Pro
Ala
Leu
Leu
435
Trp
Thr
Leu
Leu
Pro
515
Glu
Tle
Leu
Asn
Gly
595
Tle

Pro

Ser

Gln
340
Ala
Glu
Trp
Ala
Thr
420
Ala
Leu
Asp
Leu
Ala
500
Asp
Gly
Trp
Ile
Val
580
Glu
Lys

Lys

Ala

Gln

Leu

Lys

Arg

Gly

405

Lys

Pro

Ser

Arg

Pro

485

Glu

Ala

Gln

Ala

Ala

565

Tyr

Ile

Asn

Arg

Glu

Lys
Gly
Gln
Arg
390
Trp
Asp
His
Asn
Val
470
Leu
Ala
Asp
Arg
Lys
550
Leu
Thr
Tyr
Lys
Leu

630
Ala

Ala
Leu
Gly
375
Pro
Pro
Ala
Ala
Ala
455
Gln
Pro
His
His
Lys
535
Ala
Thr
Asp
Arg
Asp
615

Ser

Arg

Tyr
Pro
360
Tyr
Val
Pro
Gly
Val
440
Arg
Phe
Glu
Gly
Thr
520
Ala
Leu
Gln
Ser
Arg
600
Glu

Ile

Gly

Gln
345
Asp
Ala
Ala
Cys
Lys
425
Glu
Met
Gly
Glu
Thr
505
Trp
Gly
Pro
Ala
Arg
585
Arg
Ile
Ile

Asn

300

Glu

Leu

Lys

Tyr

Leu

410

Leu

Ala

Thr

Pro

Gly

490

Arg

Tyr

Ala

Ala

Leu

570

Tyr

Gly

Leu

His

Arg

Ile
Thr
Gly
Leu
395
Arg
Thr
Leu
His
Val
475
Leu
Pro
Thr
Ala
Gly
555
Lys
Ala
Trp
Ala
Cys

635
Met

Lys
Lys
Val
380
Ser
Met
Met
Val
Tyr
460
Val
Gln
Asp
Asp
Val
540
Thr
Met
Phe
Leu
Leu
620

Pro

Ala

Gln
Pro
365
Leu
Lys
Val
Gly
Lys
445
Gln
Ala
His
Leu
Gly
525
Thr
Ser
Ala
Ala
Thr
605
Leu

Gly

Asp

Ala

350

Phe

Thr

Lys

Ala

Gln

430

Gln

Ala

Leu

Asn

Thr

510

Ser

Thr

Ala

Glu

Thr

590

Ser

Lys

His

Gln

Leu

Glu

Gln

Leu

Ala

415

Pro

Pro

Leu

Asn

Cys

495

Asp

Ser

Glu

Gln

Gly

075

Ala

Glu

Ala

Gln

Ala

Leu
Leu
Lys
Asp
400
Ile
Leu
Pro
Leu
Pro
480
Leu
Gln
Leu
Thr
Arg
560
Lys
His
Gly
Leu
Lys

640
Ala
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645 650 655
Arg Lys Ala Ala Ile Thr Glu Thr Pro Asp Thr Ser Thr Leu Leu Ile
660 665 670
Glu Asn Ser Ser Pro Ser Gly Gly Ser Lys Arg Thr Ala Asp Gly Ser
675 680 685
Glu Phe Glu Pro Lys Lys Lys Arg Lys Val
690 695
<210> 96
<211> 20
<212> DNA
213> NT.HF%|(Artificial Sequence)
220>
223> NLFPAURIU ] 5 BSF A% H IR
<400> 96
tctgtatcta tattcatcat 20
<210> 97
<211> 20
<212> DNA
213> NT.HF%|(Artificial Sequence)
220>
223> NLFPAURIU ] « 5 BSF A% H IR
<400> 97
accattaaag aaaatatcat 20
<210> 98
<211> 20
<212> DNA
213> NT.HF%|(Artificial Sequence)
220>
223> NLFPAURIU ] 5 BEF A% H IR
<400> 98
ggagaactgg agccttcaga 20
<210> 99
<211> 20
<212> DNA
213> NT.HF%)(Artificial Sequence)
220>
223> NLFPAURIU ] « 5 BEF A% H IR
<400> 99
gaaggtggaa tcacactgag 20

301
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<210> 100

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BSF A% H IR

<400> 100

cttgetegtt gaccteccact 20
<210> 101

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

<220>

223> NLFPAURIu I 5 BEF A% H IR

<400> 101

gtttgcagag aaagacaata 20
<210> 102

<211> 20

<212> DNA

213> NT.F%|(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BEF A% H IR

<400> 102

aggacatctc caagtttgca 20
<210> 103

<211> 20

<212> DNA

213> NTHF%|(Artificial Sequence)

<220>

223> NLFPAURIU ] 5 BEF A% H IR

<400> 103

cacctgtggt atcactccaa 20
<210> 104

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BSF A% H IR

<400> 104

302
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caataacttt gcaacagtga 20
<210> 105

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIu I 5 BEF A% H IR

<400> 105

gaaggagaaa tccagatcga 20
<210> 106

<211> 20

<212> DNA

213> NT.HF%)(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BEF A% H IR

<400> 106

ggtgtcacac tgaagtcctt 20
<210> 107

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BEF A% H IR

<400> 107

aattctgcaa tcctcactct 20
<210> 108

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BSF A% H IR

<400> 108

aggcacctcc agcccageag 20
<210> 109

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BEF A% H IR

303
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<400> 109

gcagagtacc cacctctcca 20
<210> 110

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BEF A% H IR

<400> 110

tcttgtagaa gaaagtacca 20
<210> 111

<211> 20

<212> DNA

213> NT.HF%)(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BSF A% H IR

<400> 111

aagaaagtac caaggaagtg 20
<210> 112

<211> 20

<212> DNA

213> NTHF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BSF A% H IR

<400> 112

ttggtgactg ccacgcccaa 20
<210> 113

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BEF A% H IR

<400> 113

tctggetgtg gtggggactg 20
<210> 114

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>
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223> NLFPAURIU ] 5 BEF A% H IR

<400> 114

ctetttgtgt tcattgecct 20
<210> 115

<211> 20

<212> DNA

213> NT.HF%)(Artificial Sequence)

<220>

223> NLFPAURIU ] 5 BEF A% H IR

<400> 115

ttgccaagtg ttccagccac 20
<210> 116

<211> 20

<212> DNA

213> NTHF%)(Artificial Sequence)

<220>

223> NLFPAURIU ] « 5 BEF A% H IR

<400> 116

agtccctcaa gtccttcecag 20
<210> 117

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BEF A% H IR

<400> 117

gaccctggaa aagctgatga 20
<210> 118

<211> 20

<212> DNA

213> NT.HF%)(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BSF A% H IR

<400> 118

ggcggetgag gaagetgagg 20
<210> 119

<211> 20

<212> DNA

213> NT.HF%)(Artificial Sequence)

305
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220>

223> NLFPAURIu ] 5 BEF A% H IR

<400> 119

ggeggegget gaggaagetg 20
<210> 120

211> 57

<212> DNA

<213> A%0 (Unknown)

220>

223> RV : ZH 75

<400> 120

ctctgggcag tgtgagtgca aaaaagaagc caaaggactt cagtgtgaca cctgcag 57
210> 121

211> 57

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BEF A% H IR

<400> 121

ctctgggcag tgcgagtgca aaaaagaagc aaaaggactt cagtgtgaca cctgcag 57
<210> 122

211> 57

<212> DNA

213> NT.HF%)(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BSF A% H IR

<400> 122

ctctgggcag tgtgagtgca aaaaagaagc aaaaggactt cagtgtgaca cctgcag 57
<210> 123

211> 57

<212> DNA

213> NT.HF%)(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BEF A% H IR

<400> 123

ctctgggcag tgcgagtgca aaaaagaagc caaaggactt cagtgtgaca cctgcag 57
<210> 124

211> 58

<212> DNA
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213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BEF A% H IR

<400> 124

ctctgggcag tgcgagtgca aaaaagaagc aaaaaggact tcagtgtgac acctgcag 58
<210> 125

211> 58

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BSF A% H IR

<400> 125

ctctgggcag tgcgagtgca aaaaaagaag caaaaggact tcagtgtgac acctgcag 58
<210> 126

211> 57

<212> DNA

<213> %0 (Unknown)

220>

223> KAV : ZH 75

<400> 126

ctctgggcag tgtgagtgca aaaaagaagc caaaggactt cagtgtgaca cctgcag 57
210> 127

211> 57

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BEF A% H IR

<400> 127

ctctgggcag tgcgagtgca aaaaagaagc aaaaggactt cagtgtgaca cctgcag 57
<210> 128

211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BEF A% H IR

<400> 128

ggtgtcacac tgaagtcctt 20
<210> 129

211> 20
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<212> DNA

213> NT.HF%)(Artificial Sequence)

220>

223> NLFPAURIu ] « 5 BSF A% H IR

<400> 129

aattctgcaa tcctcactct 20
<210> 130

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BEF A% H IR

<400> 130

gaaggtggaa tcacactgag 20
<210> 131

<211> 20

<212> DNA

213> NTHF%|(Artificial Sequence)

220>

223> NLFPAURIu ] « 5 BEF A% H IR

<400> 131

aagaaagtac caaggaagtg 20
<210> 132

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BSF A% H IR

<400> 132

aggcacctcc agcccageag 20
<210> 133

<211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BSF A% H IR

<400> 133

gcagagtacc cacctctcca 20
<210> 134
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211> 57

<212> DNA

<213> %0 (Unknown)

220>

223> RV : ZH 75

<400> 134

ctctgggcag tgtgagtgca aaaaagaagc caaaggactt cagtgtgaca cctgcag 57
<210> 135

211> 35

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BSF A% H IR

<400> 135

ctctgggcag tgcgagtgca aaaaagaagc aaaag 35
<210> 136

211> 35

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] « 5 BSF A% H IR

<400> 136

ctctgggcag tgcgagtgca agaaagaagc aaaag 35
<210> 137

211> 20

<212> DNA

213> NT.HF%|(Artificial Sequence)

220>

223> NLFPAURIU ] 5 BEF A% H IR

<400> 137

agtccctcaa gtccttcecag 20
<210> 138

211> 1386

<212> PRT

213> NT.HF%)(Artificial Sequence)

220>

223> NLFPAURIU ] 5 B2 ik

<400> 138

Met Lys Arg Thr Ala Asp Gly Ser Glu Phe Glu Ser Pro Lys Lys Lys
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1

Arg Lys Val

Ser
Lys
Leu
65

Arg
Ile
Asp
Lys
Ala
145
Val
Ala
Asn
Thr
Asp
225
Glu
Gly
Asn

Tyr

Ala
305

Val
Phe
50

Ile
Leu
Cys
Ser
Lys
130
Tyr
Asp
His
Pro
Tyr
210
Ala
Asn
Asn
Phe
Asp

290
Asp

Gly
35

Lys
Gly
Lys
Tyr
Phe
115
His
His
Ser
Met
Asp
195
Asn
Lys
Leu
Leu
Asp
275

Asp

Leu

Asp
20

Trp
Val
Ala
Arg
Leu
100
Phe
Glu
Glu
Thr
Tle
180
Asn
Gln
Ala
Tle
Tle
260
Leu

Asp

Phe

Lys
Ala
Leu
Leu
Thr
85

Gln
His
Arg
Lys
Asp
165
Lys
Ser
Leu
Tle
Ala
245
Ala
Ala

Leu

Leu

Lys
Val
Gly
Leu
70

Ala
Glu
Arg
His
Tyr
150
Lys
Phe
Asp
Phe
Leu
230
Gln
Leu
Glu

Asp

Ala
310

Tyr
Tle
Asn
55

Phe
Arg
Tle
Leu
Pro
135
Pro
Ala
Arg
Val
Glu
215
Ser
Leu
Ser
Asp
Asn

295
Ala

Ser
Thr
40

Thr
Asp
Arg
Phe
Glu
120
Ile
Thr
Asp
Gly
Asp
200
Glu
Ala
Pro
Leu
Ala
280

Leu

Lys

Tle
25

Asp
Asp
Ser
Arg
Ser
105
Glu
Phe
Tle
Leu
His
185
Lys
Asn
Arg
Gly
Gly
265
Lys

Leu

Asn

310

10
Gly Leu

Glu Tyr

Arg His

Gly Glu
75

Tyr Thr

90

Asn Glu

Ser Phe
Gly Asn
Tyr His
155
Arg Leu
170
Phe Leu
Leu Phe
Pro Ile
Leu Ser
235
Glu Lys
250
Leu Thr
Leu Gln

Ala Gln

Leu Ser
315

Asp
Lys
Ser
60

Thr
Arg
Met
Leu
Tle
140
Leu
Tle
Tle
Tle
Asn
220
Lys
Lys
Pro
Leu
Tle

300
Asp

Tle
Val
45

Tle
Ala
Arg
Ala
Val
125
Val
Arg
Tyr
Glu
Gln
205
Ala
Ser
Asn
Asn
Ser
285

Gly

Ala

Gly
30

Pro
Lys
Glu
Lys
Lys
110
Glu
Asp
Lys
Leu
Gly
190
Leu
Ser
Arg
Gly
Phe
270
Lys

Asp

Ile

15
Thr

Ser
Lys
Ala
Asn
95

Val
Glu
Glu
Lys
Ala
175
Asp
Val
Gly
Arg
Leu
255
Lys
Asp

Gln

Leu

Asn
Lys
Asn
Thr
80

Arg
Asp
Asp
Val
Leu
160
Leu
Leu
Gln
Val
Leu
240
Phe
Ser
Thr

Tyr

Leu
320
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Ser Asp Ile

Ala
Leu
Phe
Ala
385
Met
Leu
His
Pro
Arg
465
Ala
Glu
Met
His
Val
545
Glu
Val
Phe

Leu

Leu

Ser
Lys
Phe
370
Ser
Asp
Arg
Leu
Phe
450
Ile
Trp
Glu
Thr
Ser
530
Lys
Gln
Thr
Asp
Gly

610
Asp

Met
Ala
355
Asp
Gln
Gly
Lys
Gly
435
Leu
Pro
Met
Val
Asn
515
Leu
Tyr
Lys
Val
Ser
595

Thr

Asn

Leu

Ile

340

Leu

Gln

Glu

Thr

Gln

420

Glu

Lys

Tyr

Thr

Val

500

Phe

Leu

Val

Lys

Lys

580

Val

Tyr

Glu

Arg
325
Lys
Val
Ser
Glu
Glu
405
Arg
Leu
Asp
Tyr
Arg
485
Asp
Asp
Tyr
Thr
Ala
565
Gln
Glu
His

Glu

Val

Arg

Arg

Lys

Phe

390

Glu

Thr

His

Asn

Val

470

Lys

Lys

Lys

Glu

Glu

550

Ile

Leu

Ile

Asp

Asn

Asn
Tyr
Gln
Asn
375
Tyr
Leu
Phe
Ala
Arg
455
Gly
Ser
Gly
Asn
Tyr
535
Gly
Val
Lys
Ser
Leu

615
Glu

Thr
Asp
Gln
360
Gly
Lys
Leu
Asp
Tle
440
Glu
Pro
Glu
Ala
Leu
520
Phe
Met
Asp
Glu
Gly
600

Leu

Asp

Glu Ile Thr

Glu

345

Leu

Tyr

Phe

Val

Asn

425

Leu

Lys

Leu

Glu

Ser

505

Pro

Thr

Arg

Leu

585

Val

Lys

Ile

311

330
His

Pro
Ala
Tle
Lys
410
Gly
Arg
Tle
Ala
Thr
490
Ala
Asn
Val
Lys
Leu
570
Tyr
Glu

Ile

Leu

His
Glu
Gly
Lys
395
Leu
Ser
Arg
Glu
Arg
475
Tle
Gln
Glu
Tyr
Pro
555
Phe
Phe
Asp

Ile

Glu

Lys
Gln
Lys
Tyr
380
Pro
Asn
Ile
Gln
Lys
460
Gly
Thr
Ser
Lys
Asn
540
Ala
Lys
Lys
Arg
Lys

620
Asp

Ala
Asp
Tyr
365
Tle
Tle
Arg
Pro
Glu
445
Tle
Asn
Pro
Phe
Val
525
Glu
Phe
Thr
Lys
Phe
605

Asp

Ile

Pro

Leu

350

Lys

Asp

Leu

Glu

His

430

Leu

Ser

Trp

Ile

510

Leu

Leu

Leu

Asn

Ile

590

Asn

Lys

Val

Leu
335
Thr
Glu
Gly
Glu
Asp
415
Gln
Phe
Thr
Arg
Asn
495
Glu
Pro
Thr
Ser
Arg
575
Glu
Ala

Asp

Leu

Ser

Leu

Ile

Gly

Lys

400

Leu

Ile

Tyr

Phe

Phe

480

Phe

Arg

Lys

Lys

Gly

560

Lys

Cys

Ser

Phe

Thr
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625

Leu Thr Leu

Tyr
Arg
Arg
Gly
705
Thr
Ser
Lys
Met
Asn
785
Arg
His
Tyr
Asn
Leu
865
Asn
Met

Arg

Leu

Ala
Tyr
Asp
690
Phe
Phe
Leu
Gly
Gly
770
Gln
Ile
Pro
Leu
Arg
850
Lys
Arg
Lys

Lys

Asp
930

His
Thr
675
Lys
Ala
Lys
His
Ile
755
Arg
Thr
Glu
Val
Gln
835
Leu
Asp
Gly
Asn
Phe

915
Lys

Phe
Leu
660
Gly
Gln
Asn
Glu
Glu
740
Leu
His
Thr
Glu
Glu
820
Asn
Ser
Asp
Lys
Tyr
900

Asp

Ala

Glu
645
Phe
Trp
Ser
Arg
Asp
725
His
Gln
Lys
Gln
Gly
805
Asn
Gly
Asp
Ser
Ser
885
Trp

Asn

Gly

630
Asp

Asp
Gly
Gly
Asn
710
Ile
Ile
Thr
Pro
Lys
790
Ile
Thr
Arg
Tyr
Ile
870
Asp
Arg

Leu

Phe

Arg
Asp
Arg
Lys
695
Phe
Gln
Ala
Val
Glu
775
Gly
Lys
Gln
Asp
Asp
855
Asp
Asn
Gln

Thr

Ile
935

Glu

Lys

Leu

680

Thr

Met

Lys

Asn

Lys

760

Asn

Gln

Glu

Leu

Met

840

Val

Asn

Val

Leu

Lys

920
Lys

Met
Val
665
Ser
Tle
Gln
Ala
Leu
745
Val
Tle
Lys
Leu
Gln
825
Tyr
Asp
Lys
Pro
Leu
905

Ala

Arg

312

Tle
650
Met
Arg
Leu
Leu
Gln
730
Ala
Val
Val
Asn
Gly
810
Asn
Val
Ala
Val
Ser
890
Asn

Glu

Gln

635
Glu

Lys
Lys
Asp
Ile
715
Val
Gly
Asp
Ile
Ser
795
Ser
Glu
Asp
Ile
Leu
875
Glu
Ala

Arg

Leu

Glu
Gln
Leu
Phe
700
His
Ser
Ser
Glu
Glu
780
Arg
Gln
Lys
Gln
Val
860
Thr
Glu
Lys

Gly

Val
940

Arg
Leu
Tle
685
Leu
Asp
Gly
Pro
Leu
765
Met
Glu
Tle
Leu
Glu
845
Pro
Arg
Val
Leu
Gly

925
Glu

Leu
Lys
670
Asn
Lys
Asp
Gln
Ala
750
Val
Ala
Arg
Leu
Tyr
830
Leu
Gln
Ser
Val
Ile
910

Leu

Thr

Lys
655
Arg
Gly
Ser
Ser
Gly
735
Ile
Lys
Arg
Met
Lys
815
Leu
Asp
Ser
Asp
Lys
895
Thr

Ser

Arg

640
Thr

Arg
Ile
Asp
Leu
720
Asp
Lys
Val
Glu
Lys
800
Glu
Tyr
Ile
Phe
Lys
880
Lys
Gln

Glu

Gln
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Ile Thr Lys

945

Tyr Asp Glu

Lys Ser Lys

Val Arg Glu

995

His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys
955
Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu
970
Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys

980

965

950

9

Ile Asn Asn Tyr His
1000

Ala Val Val Gly Thr Ala

1010
Ser Glu
1025
Met Ile
1040
Tyr Phe
1055
Thr Leu
1070
Asn Gly
1085
Ala Thr
1100
Lys Lys
1115
Leu Pro
1130
Trp Asp
1145
Tyr Ser
1160
Lys Leu
1175
Arg Ser
1190
Gly Tyr
1205
Tyr Ser
1220
Ser Ala

Phe

Ala

Phe

Ala

Glu

Val

Thr

Lys

Pro

Val

Lys

Ser

Lys

Leu

Gly

Val

Lys

Tyr

Asn

Thr

Arg

Glu

Arg

Lys

Leu

Ser

Phe

Glu

Phe

Glu

Tyr

Ser

Ser

Gly

Gly

Lys

Val

Asn

Lys

Val

Val

Glu

Val

Glu

Leu

Gly

Glu

Asn

Glu

Glu

Val

Gln

Ser

Tyr

Val

Lys

Lys

Lys

Leu

Gln

Leu
1015
Asp
1030
Gln
1045
Ile
1060
Ile
1075
Ile
1090
Leu
1105
Thr
1120
Asp
1135
Gly
1150
Ala
1165
Glu
1180
Asn
1195
Lys
1210
Glu
1225
Lys

85

990

975

960

His Ala His Asp Ala Tyr Leu Asn
1005
Pro Lys Leu Glu

Ile Lys Lys Tyr

Tyr

Glu

Met

Arg

Val

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Asp

Asn

Gly

Lys

Ile

Asn

Lys

Trp

Met

Gly

Leu

Phe

Val

Leu

Ile

Leu

Gly

Asn

313

Val

Gly

Phe

Arg

Asp

Pro

Phe

Ile

Asp

Glu

Gly

Asp

Ile

Arg

Glu

Tyr

Lys

Phe

Pro

Lys

Gln

Ser

Ala

Ser

Lys

Ile

Phe

Ile

Lys

Leu

1020
Asp
1035
Ala
1050
Lys
1065
Leu
1080
Gly
1095
Val
1110
Lys
1125
Arg
1140
Pro
1155
Gly
1170
Thr
1185
Leu
1200
Lys
1215
Arg
1230
Ala

Val

Thr

Thr

Ile

Arg

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Leu

Met

Leu

Arg

Ala

Glu

Glu

Asp

Ile

Ser

Lys

Val

Ser

Met

Ala

Pro

Leu

Pro

Lys

Lys

Ile

Thr

Phe

Val

Ile

Asp

Ala

Lys

Glu

Lys

Lys

Ala

Ser
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1235 1240 1245
Lys Tyr Val Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys Leu
1250 1255 1260
Lys Gly Ser Pro Glu Asp Asn Glu Gln Lys GIn Leu Phe Val Glu
1265 1270 1275
Gln His Lys His Tyr Leu Asp Glu Ile Ile Glu Gln Ile Ser Glu
1280 1285 1290
Phe Ser Lys Arg Val Ile Leu Ala Asp Ala Asn Leu Asp Lys Val
1295 1300 1305
Leu Ser Ala Tyr Asn Lys His Arg Asp Lys Pro Ile Arg Glu Gln
1310 1315 1320
Ala Glu Asn Ile Ile His Leu Phe Thr Leu Thr Asn Leu Gly Ala
1325 1330 1335
Pro Ala Ala Phe Lys Tyr Phe Asp Thr Thr Ile Asp Arg Lys Arg
1340 1345 1350
Tyr Thr Ser Thr Lys Glu Val Leu Asp Ala Thr Leu Ile His Gln
1355 1360 1365
Ser Ile Thr Gly Leu Tyr Glu Thr Arg Ile Asp Leu Ser Gln Leu
1370 1375 1380
Gly Gly Asp
1385
<210> 139
211> 86
<212> DNA
213> NT.HF%|(Artificial Sequence)
220>
223> NLFPAURIU ] « 5 BEF A% H IR
<400> 139
gtttaagagc tatgctggaa acagcatagc aagtttaaat aaggctagtc cgttatcaac 60
ttgaaaaagt ggcaccgagt cggtgc 86
<210> 140
211> 113
<212> DNA
213> NT.HF%|(Artificial Sequence)
220>
223> NLFPAIRIu ] : & IR L H IR
<400> 140
agcggetgtg cctgeggegg cggetgagga agetgaggag gcggeggegg cggeggeggce 60
ggtggcgget gttgetgttg ctgetgttge tggaaggact tgagggattt ttt 113

314
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<210>
211>
<212>
<213>
<220>
223>
<400>

141
133
DNA

141

NLFEBIRI UL 1 % 1R

NTF%|(Artificial Sequence)

agcggetgtg cctgeggegg cggetgagga agetgaggag geggeggegg cggeggegge
ggtggegget gttgetgttg ctgetgttge tggaaggact tgagggaccg ccgeaggeac

agcecgetttt
<210> 142

211> 4570
<212> DNA

213>
220>
223>
<400> 142

gacattgatt
catatatgga
acgaccccceg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcge
ggtttgactc
ggcaccaaaa
tgggcggtag
gtgccaccat
aagtcgacaa
tgatcaccga
ggcacagcat
aggccacccg
gctatctgca
gactggaaga
gcaacatcgt
agaaactggt
acatgatcaa
acgtggacaa

ccatcaacgc

ttt

attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gaaacggaca
gaagtacagc
cgagtacaag
caagaagaac
gctgaagaga
agagatcttc
gtccttectg
ggacgaggtg
ggacagcacc
gttccggggc
gctgtteate

cagcggegtg

NLFEBIRI UL 1 % 1R

tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccccta
accttatggg
gtgatgcggt
ccaagtctcce
tttccaaaat
tgggaggtct
gccgacggaa
atcggectgg
gtgcccagcea
ctgatcggag
accgccagaa
agcaacgaga
gtggaagagg
gcctaccacg
gacaaggccg
cacttcctga
cagctggtge

gacgccaagg

NTF%|(Artificial Sequence)

aatcaattac
cggtaaatgg
cgtatgttcce
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa
atataagcag
gcgagttecga
acatcggcac
agaaattcaa
ccctgetgtt
gaagatacac
tggccaaggt
ataagaagca
agaagtaccc
acctgegget
tcgagggega
agacctacaa

ccatcctgte

315

ggggtcatta
ccegeetgge
catagtaacg
tgceccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgecccea
agctctetgg
gtcaccaaag
caactctgtg
ggtgectgggce
cgacagcgge
cagacggaag
ggacgacagc
cgagcggcac
caccatctac
gatctatctg
cctgaacccce
ccagctgtte
tgccagactg

gttcatagcce
tgaccgcccea
ccaataggga
gcagtacatc
tggceegecet
atctacgtat
cgtggatagce
agtttgtttt
ttgacgcaaa
ctaactaccg
aagaagcgga
ggctgggeeg
aacaccgacc
gaaacagccg
aaccggatct
ttcttccaca
cccatctteg
cacctgagaa
gcecetggecce
gacaacagcg
gaggaaaacc

agCaagagca

60
120
133

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
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gacggcetgga
acctgattgce
aggatgccaa
cccagatcgg
tcctgetgag
ctatgatcaa
ggcagcagct
ccggctacat
tggaaaagat
ggaagcagceg
acgccattct
tcgagaagat
gcagattcge
aagtggtgga
agaacctgcce
tgtataacga
tgagcggcega
ccgtgaagca
tctceggegt
ttatcaagga
tgctgaccct
cccacctgtt
gcaggctgag
tggatttccet
acagcctgac
tgcacgagca
cagtgaaggt
tgatcgaaat
gaatgaagcg
ccgtggaaaa
gggatatgta
ctatcgtgce
gcgacaagaa
agaactactg
tgaccaaggc
agctggtgga
acactaagta
ccaagctggt

actaccacca

aaatctgatc
cctgagcecctg
actgcagctg
cgaccagtac
cgacatcctg
gagatacgac
gcctgagaag
tgacggcgga
ggacggcacc
gaccttcgac
geggeggeag
cctgacctte
ctggatgacc
caagggcgcet
caacgagaag
gctgaccaaa
gcagaaaaag
gctgaaagag
ggaagatcgg
caaggacttc
gacactgttt
cgacgacaaa
ccggaagcetg
gaagtccgac
ctttaaagag
cattgccaat
ggtggacgag
ggccagagag
gatcgaagag
cacccagctg
cgtggaccag
tcagagcttt
ccggggcaag
geggeagetg
cgagagaggc
aacccggeag
cgacgagaat
gtccgattte

cgececacgac

gcccagetge
ggcctgacce
agcaaggaca
gccgacctgt
agagtgaaca
gagcaccacc
tacaaagaga
gccagccagg
gaggaactgc
aacggcagca
gaagattttt
cgcatcccecet
agaaagagcg
tccgeccaga
gtgctgcecca
gtgaaatacg
gccatcgtgg
gactacttca
ttcaacgcct
ctggacaatg
gaggacagag
gtgatgaagc
atcaacggca
ggcttcgceca
gacatccaga
ctggcceggea
ctcgtgaaag
aaccagacca
ggcatcaaag
cagaacgaga
gaactggaca
ctgaaggacg
agcgacaacg
ctgaacgcca
ggcetgageg
atcacaaagc
gacaagctga
cggaaggatt

gcctacctga

ccggcegagaa
ccaacttcaa
cctacgacga
ttctggeege
ccgagatcac
aggacctgac
ttttcttcga
aagagttcta
tcgtgaagct
tcececcacca
acccattcct
actacgtggg
aggaaaccat
gcttcatcga
agcacagcct
tgaccgaggg
acctgectgtt
agaaaatcga
ccctgggceac
aggaaaacga
agatgatcga
agctgaagcg
tccgggacaa
acagaaactt
aagcccaggt
gcceccgececat
tgatgggecg
cccagaaggg
agctgggcag
agctgtacct
tcaaccggct
actccatcga
tgcecetecega
agctgattac
aactggataa
acgtggcaca
tccgggaagt
tccagtttta
acgccgtegt

316

gaagaatggc
gagcaacttc
cgacctggac
caagaacctg
caaggccccece
cctgctgaaa
ccagagcaag
caagttcatc
gaacagagag
gatccacctg
gaaggacaac
ccectetggee
cacccecetgg
gcggatgacce
gctgtacgag
aatgagaaag
caagaccaac
gtgcttcgac
ataccacgat
ggacattctg
ggaacggctg
gcggagatac
gcagtccgge
catgcagctg
gtccggecag
taagaagggc
gcacaagccce
acagaagaac
ccagatcctg
gtactacctg
gtccgactac
caacaaggtg
agaggtcgtg
ccagagaaag
ggccecggette
gatcctggac
gaaagtgatc
caaagtgcgc

gggaaccgece

ctgttcggaa
gacctggcceg
aacctgctgg
tccgacgeca
ctgagcgcct
gctctegtge
aacggctacg
aagcccatcce
gacctgctge
ggagagctgce
cgggaaaaga
aggggaaaca
aacttcgagg
aacttcgata
tacttcaccg
ccegecttee
cggaaagtga
tccgtggaaa
ctgctgaaaa
gaagatatcg
aaaacctatg
accggetggg
aagacaatcc
atccacgacg
ggcgatagcece
atcctgcaga
gagaacatcg
agccgecgaga
aaagaacacc
cagaatgggc
gatgtggacg
ctgaccagaa
aagaagatga
ttcgacaatc
atcaagagac
tccecggatga
accctgaagt
gagatcaaca

ctgatcaaaa

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
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agtaccctaa gctggaaagc gagttcgtgt acggcgacta caaggtgtac gacgtgcegga 3720
agatgatcgc caagagcgag caggaaatcg gcaaggctac cgccaagtac ttcttctaca 3780
gcaacatcat gaactttttc aagaccgaga ttaccctgge caacggegag atccggaage 3840
ggcctctgat cgagacaaac ggcgaaaccg gggagatcgt gtgggataag ggceccgggatt 3900
ttgccaccgt geggaaagtg ctgagecatge cccaagtgaa tatcgtgaaa aagaccgagg 3960
tgcagacagg cggcttcage aaagagtcta tcctgcccaa gaggaacagce gataagctga 4020
tcgccagaaa gaaggactgg gaccctaaga agtacggegg cttcgacage cccaccgtgg 4080
cctattctgt getggtggtg geccaaagtgg aaaagggcaa gtccaagaaa ctgaagagtg 4140
tgaaagagct gctggggatc accatcatgg aaagaagctg cctgtcctac gagacagaga 4200
tcctgacagt ggagtatgge ctgetgeccaa tcggcaagat cgtggagaag aggatcgagt 4260
gtaccgtgta ctctgtggat aacaatggca acatctatac acagcccgtg gcacagtgge 4320
acgatagggg agagcaggag gtgttcgagt attgecctgga ggacggecage ctgatcaggg 4380
caaccaagga ccacaagttc atgacagtgg atggccagat gctgecccatc gacgagattt 4440
tcgagcggga gcectggacctg atgagagtgg ataacctgec taatccaget gcgaaaagag 4500
tgaaactcga ttaataagaa ttcaataaaa gatctttatt ttcattagat ctgtgtgttg 4560
gttttttgtg 4570
<210> 143
211> 4483
<212> DNA
213> NT.F%|(Artificial Sequence)
220>
223> NLFPAIRIu ] « & IR L H IR
<400> 143
gacattgatt attgactagt tattaatagt aatcaattac ggggtcatta gttcatagcc 60
catatatgga gttccgecgtt acataactta cggtaaatgg cccgecctgge tgaccgcecca 120
acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga 180
ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg gcagtacatc 240
aagtgtatca tatgccaagt acgcccccta ttgacgtcaa tgacggtaaa tggcccgect 300
ggcattatgc ccagtacatg accttatggg actttcctac ttggcagtac atctacgtat 360
tagtcatcgc tattaccatg gtgatgeggt tttggcagta catcaatggg cgtggatagce 420
ggtttgactc acggggattt ccaagtctcc accccattga cgtcaatggg agtttgtttt 480
ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa ctccgcecccca ttgacgcaaa 540
tgggeggtag gegtgtacgg tgggaggtct atataagcag agectggttta gtgaaccgtce 600
agatccgcta gagatccgeg geccgcectaata cgactcacta tagggagage cgccaccatg 660
atcaagattg ctacacggaa atacctggga aagcagaacg tgtacgacat cggcgtggag 720
cgggatcaca acttcgeccct gaagaatgge tttatcgcca gcaattgttt cgagaagaat 780
cccatcgact ttctggaagc caagggctac aaagaagtga aaaaggacct gatcatcaag 840
ctgcctaagt actccctgtt cgagectggaa aacggecgga agagaatgcet ggcecctetgece 900
ggcgaactgec agaagggaaa cgaactggcecc ctgccctcecca aatatgtgaa cttceccectgtac 960
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ctggccagcece
tttgtggaac
aagagagtga
cgggataagc
ctgggagccce
agcaccaaag
acacggatcg
tcagcaacac
gatgagtatc
ctgtctgatt
gctectetga
atgcgccaag
atactggtac
actaatgatt
caccccaccg
tacactgtgce
cctctetteg
accagactcc
gacctagcag
ttactgectgg
accctaggga
gtcaagtatc
gagactgtga
aaggcaggct
cctctcacca
gaaatcaagc
tttgaactct
ggaccttgge
tggcceccecett
ctaaccatgg
caaccccceeg
gacacggacc
ctgcctgagg
cgacccgacc
agcagtctct
gtaatctggg
ctcacccagg
tatgcttttg

tcagaaggca

actatgagaa
agcacaagca
tcctggecega
ccatcagaga
ctgecegecett
aggtgctgga
acctgtctca
cagagagcag
ggctacatga
ttcctcagge
tcatactccet
aagccagact
cctgeccagte
ataggcctgt
tgcccaaccce
ttgatttaaa
cctttgagtg
cacagggttt
acttccggat
ccgecactte
acctcgggta
tggggtatct
tggggcagec
tctgtegecet
aaccggggac
aagctcttct
ttgtcgacga
gtcggecggt
gcctacggat
gacagccact
accgectgget
gggtccagtt
aagggctgca
taacggacca
tacaagaggg
ctaaagccct
ccctaaagat
ctactgccca

aagagatcaa

gctgaagggce
ctacctggac
cgctaatctg
geaggccegag
caagtacttt
cgccacccetg
gctgggaggt
tggcggeage
gacctcaaaa
ctgggcggaa
gaaagcaacc
ggggatcaag
cccctggaac
ccaggatctg
ttacaacctc
ggatgccttt
gagagatcca
caaaaacagt
ccagcaccca
tgagctagac
tcgggecteg
tctaaaagag
tactccgaag
cttcatccct
tctgtttaat
aactgcccca
gaagcagggce
ggcctacctg
ggtagcagcce
agtcattggce
ttccaacgcce
cggaccggtg
acacaactgc
gcegetecca
acagcgtaag
gcecageeggg
ggcagaaggt
tatccatgga

aaataaagac

tccececgagg
gagatcatcg
gacaaagtgc
aatatcatcc
gacaccacca
atccaccaga
gacggcagceg
agcggceggea
gagccagatg
accgggsggcea
tctaccceceg
ccccacatac
acgcccctge
agagaagtca
ttgagegggce
ttctgeectga
gagatgggaa
cccgetetgt
gacttgatcc
tgccaacaag
gccaagaaag
ggtcagagat
acccctcgac
gggtttgcag
tggggcecag

gceetggggt
tacgccaaag

tccaaaaagc
attgccgtac
gcceccccatg
cggatgactc
gtagccctga
cttgatatcc
gacgccgace
gcgggagetg
acatccgctce
aagaagctaa
gaaatataca

gagatcttgg
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ataatgagca
agcagatcag
tgtccgecta
acctgtttac
tcgaccggaa
gcatcaccgg
agacaccagg
gcagcaccct
tttctctagg
tgggactggce
tgtccataaa
agagactgtt
tacccgttaa
acaagcgggt
tcccaccgte
gactccaccce
tctcaggaca
ttaatgaggc
tgctacagta
gtactcgggce
cccaaatttg
ggctgactga
aactaaggga
aaatggcagc
accaacaaaa
tgccagattt
gtgtcctaac
tagacccagt
tgacaaagga
cagtagaggc
actatcaggc
acccggctac
tggccgaage
acacctggta
cggtgaccac
agcgggctga
atgtttatac
gaaggegtgg
ccctactaaa

gaaacagctg
cgagttctce
caacaagcac
cctgaccaat
gaggtacacc
cctgtacgag
aacaagcgag
aaatatagaa
gtccacatgg
agttcgccaa
acaatacccc
ggaccaggga
gaaaccaggg
ggaagacatc
ccaccagtgg
caccagtcag
attgacctgg
actgcggaga
cgtggatgac
cctgttacaa
ccagaaacag
ggccagaaaa
gttcctaggg
cceceectgtac
ggcctatcaa
gactaagccc
gcaaaaactg
agcagctggg
tgcaggcaag
actagtcaaa
cttgettttg
gctgetecca
ccacggaacc
cacggccegga
cgagaccgag
actgatagca
tgatagccgt
gtggctcaca
agccctettt

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
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ctgcccaaaa gacttagcat aatccattgt ccaggacatc aaaagggaca cagcgccgag 3360
gctagaggca accggatgge taaccaagcg gcccgaaagg cagcecatcac agagaaccca 3420
gacacctcta ccctccccat agaaaattca tcaccctctg geggetcaaa aagaaccgcece 3480
gacggcageg aattcgagcc caagaagaag aggaaagtcg gaagcggagg atccggegea 3540
acaaacttct ctctgctgaa acaagccgga gatgtcgaag agaatcctgg accgggaage 3600
ggaatggccg atccacgaga aatcatccca cctggaaaca gtggagagga gacagttggt 3660
gaagccttcg catggcectgga aagaacggtt gaggctatta atcgagaage ggtcaatcac 3720
ttgcegegeg aactcatectt tcaagtgtgg caacgatcct ggeggtattg gcacgacgaa 3780
caaggcatga gttctagtta tacaaaatac agatatctct gtctcatgca gaaagccatg 3840
tttatccact tcaccagagg ctgcacatgt ctcgggggeg gacacggacc aggtggatgg 3900
ggccetggac caccacctcce tccaccacct ggacttgttt aagaattcaa taaaagatct 3960
ttattttcat tagatctgtg tgttggtttt ttgtgaacca aaaaaaaaat tctgcaatcc 4020
tcactctgtc acactgaagt ccttttgett cttttttgea ctcgecactge ccagagtgag 4080
gattgcagaa tttgcaccga ctcggtgeca ctttttcaag ttgataacgg actagcectta 4140
tttaaacttg ctatgctgtt tccagcatag ctcttaaaca aggacttcag tgtgacaccg 4200
gtgtttcgte ctttccacaa gatatataaa gccaagaaat cgaaatactt tcaagttacg 4260
gtaagcatat gatagtccat tttaaaacat aattttaaaa ctgcaaacta cccaagaaat 4320
tattactttc tacgtcacgt attttgtact aatatctttg tgtttacagt caaattaatt 4380
ctaattatct ctctaacage cttgtatcgt atatgcaaat atgaaggaat catgggaaat 4440
aggccctett cctgeccgac cttggtaccg gatccagteg act 4483
<210> 144
211> 20
<212> DNA
213> NT.HF%)(Artificial Sequence)
220>
223> NLFPAURIU ] 5 BSF A% H IR
<400> 144
caccctegtg accaccctga 20
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