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%

L.—MoBEm2ik, Las.

a) 5SEQ ID NO:1.2.4.5F17- 15 f{F— A 2/80% 741 [Al— 1 I 2 2 1R 7 711 5
b) HSEQ ID NO:38¢16 EA £ /081 % 741 [ — M i & FLfR 7 51 ; 5Y

¢) 5SEQ ID NO:6JH4 F/182% F¢ 41l |6 — 1tk (& FL R 7 41 5

Horp ik 2 Bk LA PR e fa e i 1 O B ik 2 e 8 R IR R R 74 .

2. BRER 1P BRI 2K, HA iR Z KA SEQ 1D NO:33-39H E— 1T 41 .
3. M EY), HAE AR R IRAFAE 2% b a2 AR SR R 2 1K, Frid 2 ik

a) 55SEQ ID NO:1.2.4.5F17- 15 f4F— A 2/80% 741 [Al— 1 I 2 2 1R 7 711 5
b) 5SEQ ID NO:38;16 B4 £ /081 % 741 [ — M i & L fR 7 51 ; 5Y

¢) 5SEQ ID NO:6JH4 F/182% ¢4l |6 — 1tk (& FL R 7 41 5

Forb AT i 2 JIK B PR s e o e Vs 1

4. —FhGMA G, A AR RIRAFAE I 255 B Rl 8252 (R R BRI AL 2 i 2 Ik 2

AR RIZIR 51 Pk 2 AR5

Hle

a) 5SEQ ID NO:1.2.4.5F17- 15 {F— A 2/080% 741 [Fl— 1 I 2 2 1R 7 711 5
b) HSEQ ID NO:38¢16 B4 £ /081 % 741 [ — M i & L fR 7 51 ; 5Y

¢) 5SEQ ID NO:6J54 F/182% ¢4l |6 — 1tk (& FE R ¥ 41 5

Forb BT i 2 JIK B PR s e e Vs 1k

5. IR 3BAM A A EY), ik Z Ik A SEQ 1D NO:33-399 fE— A7

6. AU ER3 -5 E— TR 25 -EY) , Hob 00 5 mEIE .

7. MR gD 2 IR 2 2 B AL IR 701, BT il 2 IR 75

a) 5SEQ ID NO:1.2.4.5F17- 15 f{F— A 2£/80% 741 [Al— 1 I 2 2 1R 7 711 5
b) 5SEQ ID NO:38¢16 EA £ /081 % 741 [ — M i & L fR 7 51 ; 5Y

¢) 5SEQ ID NO:6JH4 F/182% ¢4l |6 — 1tk (& HE R ¥ 41 5

Horb BT 2 Ik B A PR s g e I 1 5 A

Horb TR A R 43 T A  AT P O B 2 ik 2 T R I SR a3 T

8. MR ELRTHIRLIR 0¥, Fe P s Z IR EASEQ 1D NO:33-39H FE— AN T 51
9. — PP B e A2 AR A, ik 2 ikE 5

a) 55SEQ ID NO:1.2.4.5F17- 15 {F— A 2/80% 741 [Al— 1 I 2 2 1R 7 771 5
b) 5SEQ ID NO:38;16 EA £ /081 % 74 [ — M i & L fR 7 51 ; 5%

¢) 5SEQ ID NO:6J54 F/182% ¢4l |6 — 1tk (& FE R ¥ 41 5

Forb AT i 2 JIK B PR s e e Vs 1

10 — P60 75 Sl s e Al gm b 22 KL R 70 T A6, Frid Z KB

a) 55SEQ ID NO:1.2.4.5F17- 15 {F— A 2/80% 741 [Al— 1 I 2 2 1R 7 771 5
b) 5SEQ ID NO:38;16 EA £ /081 % 74 [ — M i & L fR 7 51 ; 5%

¢) 5SEQ ID NO:6JH4 F/182% ¢4l |6 — 1tk (& HE R 7 41 5

Forb AT i 22 K B PR s e £ e Vs 1

11 BRI ZERIBE 10/ 4H A4, Horb ik Z Ik EASEQ 1D NO:33-39H {E—N 751

2
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12. —FhEh G A, A () DNAG A 2K (1) B M (1i1) 20— PR s g £
5E Z K (USP) , L 5SEQ 1D NO: 1-16H FYE—ANHAA 22080 % [1)F 51 [R] — 1 .

13 BCRE R 12/l & A, o AT IR USP A A SEQ 1D NO:33- 39+ AT — /MK P51

14 BRI R 1280 13 B Rl 2 1 5 JH A B ot 2 g A 7 22 T

15 BRI EE R 14 Rl & 8 A, A i PR EF B 2 B2 36 A 15 5 00 B 1 o 20 (ATD) Bt
ZBFIENE S AB mRNAGRHE & A4 (APOBEC) SRR I Al 11

16 . BCRIZLR 1SRRG 8 E , Foih B B 1 i 088 6975 5 SEQ TDNO:47.48F176-94H 11
f£—A BB 2/080% 74 [H— M E LR F 5

17 BURER 12- 16— T Rl G 8 5, F P TR DNAZS & 2 K R TE X TR I B 18
Rl 6 8 [ B TALEN,

18 A R 12- 16HF— T & 82 1 , Hh BTIADNALS & 2 K2 RNA S| F IDNAZS &
Z Rk

19 BRI E SR 18I &8 A , H A FTiARNAS| T HIDNALE & £ I ERNAS| T A% IR il %2 ik
(RGN) »

20 . BRI E R 198 & 8 H , H A FTIARGNZ TTARICRISPR-Cas 2 ik

21 BORIE R 198 & 8 E , H A FriARGNZ VAICRISPR-Cas £ fik .

22 A E R 19 & B, H T IARGNEL & 5 SEQ 1D NO:40f195- 1427 [P E — A~ A
A 2/80% ¥ A Al — M = FE R 7 41 o

23 BRI E R 19- 22T — T (W Rl G 8 1, F R BT IRRGNAZRGNY) 1

24 BUR) B3R 19- 23— T il & 2 1, A Bl @i 2 6 2 RGN 27 it 2 g A
USP.

25 . BRI ER 24 B A B A, H P FTIARGN S SEQ ID NO:40.41F195- 142+ (AT — /N A
HZ/P80% T HIE—E, Frid i i &l 5SEQ 1D NO:47.48F176- 94 fE— N EE R
>80% (117 41 Al — 1 , 3F BT IR USPSSEQ 1D NO:1- 167 T — AN E A F /80 % [t 5 51| [H
—

26 BUFIEER12- 259 E— T RL& B 1, Hd fridal & & At & 20— MxoEhnE
= (NLS) »

27. —MBL & gmidfh & B A M 2 E R IR T, Tid & E A (1) DNAZ &
JK s (1) M miE s A (111) 2 /b — PR f2 g 2 Ik (USP) , FHUSPHE LA R A% R JF 51| 4 -

a) 5SEQ ID NO:17-32F f{E—NBA 2 /80% /741 [Al— 1 B H IR /7 41

b) fESEQ ID NO: 17-32FH L — /s HIAZ B IR T 41,

¢) i3 5SEQ 1D NO:1-16%/080% AH[F M2 LR T 41 FF Hilt— 2 B4 SEQ 1D NO:33-
395 FE— AN T H (A% T R T 41

d) 4mt55SEQ ID NO:1-169 FIME—A 7 H 2 LR T 71 22 /080 % AH R () A 12 7 41
%R T 41, B

e) 4uiBSEQ 1D NO: 1-16H AE— 7 H R T H A% T R 7 41

28 BURNZER 2T IR 731 F o B it It 2 Il A A 127 I 22 T

29 BRI BL R 28 FIRL IR 53T » Fo vp BT I PR EF 0 g A2 V5 A0 75 3 1 B T I 0B (ATD) Bt
ZBFENE S AB mRNAGRHE & A4 (APOBEC) R I Al i

3
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30 AR EL R 29 (AL IR 431 » Fovb it B i 2 60, 2 5. SEQ TDNO: 4748176 -94 71 11
£—A BB 2/D80% 74 [H— AR T

31 AR E R 2T - 30 F— T A% R 731, I B DNAZE & 22 Ik 2 K0 i A% BRI B 45
Rl & 1 B TALEN.

32 WM EL R 27 - 30 AF — T AR 3 1, Ho v Fir iR DNAZE & 22 Ik /2 RNA 5| 5 [(FJDNASS &
Z Rk

33 BUFI R 32K IR 53T, T TR RNA S| 5 [FIDNALE & 22 K& RNA S| T (A% R 22 JIK
(RGN) »

34 BURE R 33HIRLIR 43 1 » He 1 T IARGNSZ T TR CRISPR- Cas 2 ik

35 . BRI R 33HIALIR 43 1 » He 1 T IARGNAZ VAICRISPR-Cas £ fik .

36 . A FIE R 33MIAL R 70 T, FHo T IARGN AL & 5 SEQ 1D NO:40f195- 142+ [P E — A~ A
A 2/80% ¥ A Al — M = FE R 7 41 o

3T BRI EER33- 36 FAE— T HIAL IR 7 T » EEPFEL_RGNERGNWD@’E

38 B EE R 33- 36 AT — T AL IR 73 » Fo v ik il & 2 /B0 2 RGN B It 22 1 1
USP.

39 . BRI E SR 38 AZ L 73 1, He P TR RGN 5 SEQ 1D NO:40.41F195- 142 [4F—
HZ2/D80% BT HI Rl —E, Frik Mt i 2 B S5 SEQ 1D NO:47.48F176-94H f{E— /\/Egﬁ §
80% (117 41 A — 1 , 3F BT IR USPSSEQ 1D NO:1- 167 T — A E A F /80 % [t 5 51| [H
—

40 BRI EER 27 - 39T — T AX IR 70, Hoh b B 88 I () 2 % IR AE L5 iy v &
PEHIE R 2 R R 30T

A1 BRI EER 27 -39 T — T AZ IR 70, Hoh b B B8 1 ) 2 % IR AE L3 iy 1] &
TEHIE R & R IHA LT

42 BURIEE R 29- 41— T IR 70 1, Hp frid Al & S 0 B8 — A s 2 Mz oE b s
B,

43 BUREE R 2T - 429 T — TR IAX IR 70 1, Fo b Br ik il B 0 FE ELAZ 0 P b R IA
BT T E A

44 BUREE R 27 - A3H T — TR 701, Fo b Blr ik i B 1 00 78 B A% 40 Pl o ) R IA
BT T =T

45 . — PP AR, AL S AR ZE R 2T - 44 HR AT — TR R 43

46 . — Pl A WA B3R 33 - 39 AT — T U A% iR \ﬂﬁﬂzﬂt NN TR ST TayE
F2Z 1) 5] F:RNA (gRNA) 1) 2 /b — MEH R T 51 -

AT AR EE R A6 B4, Hod Birid gRNAZZ B 5] FRNA.

48 BRI ZE SR A6 E A , H o BT i gRNAJE AL 5| FRNA

49, — P L, A AR ER12-26 P — A 55 A .

50. —FhZH i, FoAL B RCR B R 18- 25— Tl A& 2 1, A prid gl g id e 51 &
RNA.

51. —Fhi ey, HALS BRI B R 27 - 44 AT — T AL R 73 T

52. — MY , AL BRI B SRk 45 B A8 H T — T I A4

4
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53 BUFIEER49- 52 H T — ITU I 4, 4w Bk &4 it 2 S AZ 4 S o

54 BUFIEER49-52 H AT — IR I 4, 4w ik 41 it 2 A% 4T

55 BUFIEL SR 54 40 i, b Biradk 4 g A& B b L 19 2R el AL Sh 4 40

56 . BRI B3R 54140 A , 3 A ik 41 B 2 1 A 40 o 55 T 4T D

57. — M2 &4, FoAL & 2527 LT 8252 B BUR TR B3R 7.8, 27 - 44 HH AT — Tl [
IR T BRI B RO - 11 AT — T 4 A0 BRI L SR 12 - 26 H AT — T ) il 6 2 1 AR 22
SR 45 - 484T— T [ FAA SR ZE =R 49 - 554T— T (I 2T L o

58. —Fhifil| & Al & & A M7, IR E R IR Al & & A M4 N R FRBUR) 23R 49 -56 14T
— I HI4T A -

59. — il & fib & 85 I 7V, AR BRI B SR 27 - 44 AT — T A% R - BSUROR B 5k
45-A8H T — TR BAAR 5 AN GH . IFAE A Rl 2 S R B IR 4

60 . BUFI B R 5885911 7% , bR 4L Tk b & 2 1

61. — P il 2 RGN A 1% Wi A% 8 O = S W0 (1 2%, B R BRI ZE 3R 33 - 39 H AT — T I %
P2 53 1 AL & Y i 5| T RNA SR 0K B AR 73+ BUBUR B 3R 46 - 48 FR A — Tol [ 3844 51 A\ 48
o, DL A 2632 fib & 2 (A AN gRNA T T RGN S AZ A% 15 A 2 SR 210 R R IR 40 .

62 BUFIELR6 11771, IS A5 A4k T IARGNR A i BEZ R A E &9

63 . —Fi H TS0 & FEDNA /7 F1 (R #EDNAZY T 1 R 45, BTk RSB 4E -

a) BLERNAG| T A% R B 2 JIK (RGN) - o 7 J5t 2 I AR 22 /0 — b PR Wt g £ e 22 ik (USP) 11
Al B, HAHUSPSSEQ 1D NO: 1- 169 (AL —N 22080 % FHIA] , B gw 5 AT ik fil A 25 1 A%
TR 41 5 Fl

b) fig % 5 Fir i FEDNA ST 51 42 52 (1) — Fh B 2 Fh 5] F:RNA B 4 i BT IR — F B8 22 F 5] S RNA
(gRNA) [ —Fh Bl 2 P k% IR 17 471 5

Horpgmtd— M a2 Fh 5] SRNAM D @A 88 H BT IR AZ B 17 51 &% B v E s 2
LT BT 5 IR B R B 1

A

HARTIR —FEL 2 Fi 5] SRNARESS 5l & B O TE R E &Y UL 5] SRR G B A 454 P
AR EEDNAJT 51 HAZ M EDNA S ¥~

64 . BRI ZLR 631 RSt , H A B BEDNAJF F1 AL T 48 3 4 RGNV (1) i 8] X5 471 40 i A
FF (PAM) AL E

65 . BUH| £ 3K 638464 1) R 4t , Ho FriR $EDNA 7y T 7E 40 L I o

66 . BRI EL R 651 R4t , Ho o Frid 41 g 2 EAZ 41 .

67 BUFIZER66 1 ZR 45, Ho BTl B0 A% 240 PR 2 R A At

68 AU ZER66 1 R 45, Ho P BT B0 k% 40 i A2 Tl L 30 4 e

69 BUFIZER66 11 R 45, Ho BTl EUAZ A0 P2 2 LAt

70 . BRI E R 65 1 R Gt , Ho o Frid 4 g 2 S5 A% 41 B

71 BRI ZER63-TOHAE— T R 48, Hob i il & 8 F RGN A2 TTAICRISPR-Cas Z fik .

72 BURNZER63-TOHAE— T R 48, Hob ik il G 8 F RGN A2 VAICRISPR-Cas Z fik .

73R EER63-TOHAE— T R4, Hrh ik & & H RGNS SEQ ID NO:40F195-
142 AT — A 22280 % A
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T4 RN EER63-T3FAE— TN R G, o Frid Bl & 25 E FIRGNZ RGN 1 1 o

75 BRI R 63 - TAH AL — T 1) 2 40, Ho o pir i ff 7 i 20 g 5 SEQ 1D NO:47.48F176-94
H AT — AN 2280 % AT

76 BUREE K 63-T5 AR — T R4t , Ho 1 iR USPAL 7 SEQ IDNO:33- 391 [R4F— M
¥ 5.

7T BRI EER63-T6 P AE— T 548, H T iARGNS SEQ IDNO:40.41F195- 142+ (4 F:
—NEA 2/80% )T A [F]— 14 , BT id M i Z g 5 SEQ 1D NO:47.48F176-94H F{E—A
HA 2 /080% 7 5 [F—M:, 3 HFTiAUSPESEQ 1D NO:1-167 ffE—AN B A 2 /080% 1)
74 Rl — 1 .

T8 AN ERE3-TTHE—T RS, HP TR & EE A — PN MLEE S .

79 BRI EER63 - T8HF— T FR 4t , Ho b Bk @il & 2 1 150 78 SR 40 g o (1) R I8 2E AT
T EETF.

80 . BURIEE K63 -T9HAE— T[] R4t , Fo o i — FhEl 2 Fh 5| S RNARI X 1 1R J7 51 Fl
T Eh A 2 F IR T IR 7 S T — A8k L.

81. — B 1ML 2 FEDNAJT 51 I HEDNA 7310 5 1, BiTid 77 5 L8 F AR B AR B3k 63 - 80
AT — I 1) 22 4538155 22 i #EDNA 23 T 5060 25 i iR BEDNA Y~ T 20 o

82 KU A H K 81 77 v2% , Ho o B ik A5 i AU #EDNAZY 1405 SEDNAZY T & /D — N IR
[FIC>THRAE,

83 KA H K 811 77 ¥2% , Ho o B ik A5 1 AU SEDNAZY 140,55 SEDNAFE A ) 2 /b — N IR
[RICOTHRAS

84 . — P AL BT A1 I HEDNA 73 11 7 v A -

a) W I AEIE & K RGN - [Tl Z B - USPAZ MR % T IR E A W 24 R LA LR 1) Flid) fE4E
AP 2ERGN - it g - USPAZBEAZ TR &40«

1) RETE S HEDNAT #1) 28 52 1) — Mk 2 Fh 5| F:RNA; Al

1) BLERNAG] S AL BRI 2 K (RGN) L EF e S i AN 22 /0 — Fol JR e g £ 22 ik (USP) 1Y
i E, i USPSSEQ ID NO:1- 161 [{I4E— %280 % FH[HE] ; F1

b) f it i #ILDNA 73 ¥~ BB 25 BT IR #EDNA 73~ (1 41 i -5 42 1 20 285 (1) RGN - i 20 I8 - USPAX B
AR A V)4 ;

Forp i — PP B 2 F 5] T RNA S BEDNAJT 41 42 22, T #E T AT iR il & 2 1 45 & BT iR 4
DNAJF 51} 3t H. & 4 $EDNA Sy T I8 i o

85 . WU H 3K 84 1) 77 ¥2% , Ho o B ik A5 i A $EDNAZYS T4, 5 SEDNAZY T & /D — N IR
[FIC>THRAE,

86 . KA H 3K 84 1) 77 ¥2% , Ho o B ik A5 1 AU #EDNAZY 140,55 SEDNAFE A1 ) 2 /b — N IR
[FIC>TZE45,

87 . BUF|E 3Kk 84 - 86 HE— TN J7 1%, Ho b BT ik Rl 85 RGN T T CRISPR-Cas 2 Ik .

88 . BUH| £ 3Kk 84 - 86 HE— T 1) J7 1% , Ho b T i Rl 85 H RGN A2 VAICRISPR- Cas 2 ik

89 . WM 223Kk 84 -86 1 AF — T (1) 7%, Horb ik & & RGNS SEQ ID NO:40F195-
142 AR —AN 2280 % A o

90 . BRI ZE R 84 -89 AT — Tl 1) 77 v » Ho b pr iR il & 2 1 RGN A2 RGN) 1 g

6
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91 . BRI EE R84 - 90 AE — T 1) 77 V% , o o B ik i 7 1l 2 g 55 SEQ 1D NO:47.48F176-94
H AT — AN 2280 % AT

92 KR EEK 84 -91 H4F— T 77 1% , Horp BT iRUSPAL 3 SEQ IDNO: 33 -39+ (4F— MY
¥ 5.

93 AU H EE3K 84 - 92 AF— T J7 1%, Horh T IARGNS SEQ IDNO:40.41F195- 142+ (4 F:
— BB 2/80% )T A [F]— 1 , BT ik M i 2 g 5 SEQ 1D NO:47.48F176-94H F{E—4
HA /80 % 175 [A]— 1, I H ik USP5SEQ ID NO:1- 16 [{fE— > B A /080 % )
74 [Rl— 1 .

94 . BRI E R84 -93HE— TR T, b AR & EE B & — DN ML ENAE .

95 . BUFIEE K 84 - 94 HAE — Tl {1 7% , Fo b BTl i B 1 00 7E FLAZ 40 P o ) R I 34T
T EETF.

96 . BRI FE 3R 84 - 95 HH AT — T 1) 7 7%, Fo o AT IR BEDNA /7 F1) Ao T 41036 i 8] X7 471 40 i A
FF (PAM) AL &

97 . BRI 3R 84 - 96 T — T J5 1% , Ho op BT iR #EDNAS> FIE4H AL Y

98 BRI EL RO 732, Fo b Firid 4 g & A% 4 .

99 BRI ZE SR 17 ¥ , o Hp BT i B0 A% 240 PR 2 F D At

100 BRI ZE SR I8 7 ¥ , o Hp BTl B0 A% 240 i A2 Wil L 300 4 i

101 BCFIZESR O8I 7 v , o b BITid A% 40 P 2 2 LAt

102 BRI ELROTI 7725, Forb BTl 40 A 2 S5 A% 41 B

103 AR EE R IT - 1029 T — T 75 v, IS B G BB & Bk 1B 11 FIDNA 43 - I 2

104. —Fhau i, oA B AR B BRI EL =R 103 1) 5 VEAS 1 IR #EDNA T 71

105 . AR SR 104120 B, o Bk 40 i 2 L RZ A A

106 . BUFIZESR 105 1A A, Ho o Bk B AZ 40 B2 A 40 .

107 . —Fh AL S AR 3R 106 140 P (1 AR 42

108 . —Fh AL E AR 2 3R 106 [ 40 P (1) ok 7

109 BUFIZE SR 105 B2 AL, H o B i A% 410 B A2 Wil 7L 3l 0 At

110 BUHIEE SR 105 140, e A Bl FOR% A0 2 B H 40

111 BCRZESR 10A R AR, A B i 248 e A2 oA At

112 — P = Az BAG 10 A% 11 005 10 350098 SRR 1A I 1A T8 A% A0 (1) A0 B 14 7 3%, Bk ¥
BFERAIA A EIN :

a) BLERNAG| T A% BRI 2 JIK (RGN) - o 7 J5t 2 I AR 22 /0 — b PR W g £ 2 22 ik (USP) 11
A& & A, FLPUSPSSEQ 1D NO:1-16H AT —AN 227080 % 1A , B gn it Tk @l & & A 1 £
AR , H P SRR G 5 1 B BT IR 2 A% R v A b 42 28 5 3 7 DAST il & B I Re e 7240
i s 2RI 5 1

b) A& % 55 BEDNAFT 51 34 28 1) — P sk 22 F 5] S:RNA (gRNA) , 5% g fid BT ik g RNA ) 22 A% IR »
HrP 2 TS gRNA ) AT ik 22 A% 7 R T B 45 Hh % 2 22 )8 3l 1 DA gRNARE W6 7R 41 g Hh 3R

P I Rl 2 9 RD g RNASE 7] 35005 5 48 1) 925 DR 4L A7 B A8 1 425 DR 4 271 DA 25 B 380 5248

113 BCRIZESR 11200 53, Ho b Frid il 2 1 BIRGNSZ D 1 g

114 WA ER 112811389 773, Horb BTiRUSPAL A SEQ ID NO:33-39 f4E— AN 7

7
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P

115 BUMIEER112- 1149 — T 77 2%, H rh 585 R AR I L35 78 BT iR #EDNAFF 31 N 51 N
Z = MEHRINC>TRAR

116 BCFIZESR 112- 115 E — T 75 3 , o H Bk 40 a2 240 40 i

117 BCRZESR 116 0 53% , Ho o B i 3400 40 f 2 Wil 7L 30 0 At o

118 BRI ZER 11T 1) 532, Forb BT iR 4 B 1 4 8 /B KR SR T g L =E 4
N

119 BCFZE SR 112- 11I8HE— T 5 ¥, e Hp 80 AR PR IE AL HE 5| N8 2% 1

120. — M &4, HAE .

a) M A EE, A (1) DNAG A LK A1 (1) i 2B ; B i ik fb & 5 A R 4
+ 5 Al

b) JRIEENEFEE Z Mk (USP) , H 5SEQ 1D NO:1-16H fR{TE— A B A 2 /080% J5 41 [7]—1 ;
YR TR USPIIRZ R 7 1o

121 AR E SR 1209 40 A4, Hodh Brid il i B e 7 5 SEQ IDNO: 1-169 4 E— A
B E/80% J7 41 [R]— 14 1 PR s £ e 2 ik (USP) &

122 BRI EE R 12088 121 (209, Fovb IR DNASE & 22 ik J2 KV R W2 g L £ 4R b & 2R
985 TALEN,

123 BRI ER 12088 12 LRI ZH A4, Ho A BT iRDNALE & 22 K RNA S| 5 IDNAZE & Z ik .

124 AR ESR 12320 A9 , oA BT RNA S| 5 FIDNALE & £ K& RNA S| S A% R I 22 ik
(RGN) »

125 AR R 124 2H A4 , Horb BT IARGNZ RGN 11

126 — PP & gu il b & 82 I RIAZ TR 70 1 4 AL PR 15 g A2 58 22 BK (USP) HIAZ IR 7 T 3%
&, Horp ik A B BB A DNASS & 2 KAl , 7 H H H BTiAUSPSSEQ 1D NO:1-16H
AT — B 2080 % 7 41 5] — 1% .

127 BURIEE R 126 (8044, b ik il & B FE 00 5 5 SEQ IDNO: 1-16H F{E— AN B A
£ /080% 3 4 [F] — VR R s g A2 e 2 K (USP) »

128 BRI B R 126127 (R AA , Ho v ATIRDNALE & £ Bk & K B IR ES  fr el & 5 A
B TALEN.

129 . BUFI R 126 8% 127 (12544, F Hp FTIRDNAZE & £ K ZRNA S| T FIDNAZE & £ ik .

130 BRI SR 129 £ A4, oo BT IRRNA 5] 3 IDNALS & £ K2 RNA 5| T A R i 22 Ik
(RGN) »

131 BRI EE R 130 2 A4 , He H FriRRGNAZRGN Y 11

132, —Fhagb i, HALSBOR ZE R 126 - 131 A — TR Ak

133. —Fham e, HAL 5 e

a) M A EE, A (1) DNAG A LK A1 (1) i 2 B ; 3L i ik ik & 5 A R 4
+ 5 Al

b) JRIEENEFEE 2k (USP) , H5SEQ 1D NO:1-16H fF{TE— A BA 2 /080% JF 41 [7]—1 ;
B Ym D TR USPIIRZ R 7 1o

134 AUCHE R 1338 40 i, Horb pr ik b & 25 I 1 % 5 SEQ IDNO: 1-16HH fE— P EA
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2 /180 % 7 41 [F)— 1M 1) JR g g A g £ Jik (USP)

135 A A B2 SR 134 1 40 ., 3L Pr il DNAZE & 22 ik /& R V0 [l A% BR I . £ 45 b & B8 9 B¢
TALEN,

136 . BUF) B SR 134 1K 40 i, Ho b iR DNALE & 22 K2 RNA G| S [KIDNALE & £ ik

137 BRI EL SR 136 1) 41 Al , 2 A0 BT iR RNA 5| 5 (I DNASE & £ ik f&RNA 5] 5 [ A% FR i % Ak
(RGN) »

138 BUFELR 1371141 g, o b BT iARGNZRGNY) i .
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PRIZEREEB R EEME R ERMTHEURER A

[0001]  AHICHIIHIIAE X 51 H

[0002]  ACHHEER20204E7 H 15 H$228 136 [ I i 5135 5 63/052, 175 AR Satil , H 45
RESSGENRE DS P PN Ny

[0003] XT3 4R 1 75 B

[0004] L5 Wi AH OC B 7 51328 LAASCT T A B 4R 5T Bl AR $R 4L , A8 ol i 51 FH I N1
B 5 . 44 90103438 1220W0 0106 5 SL.txtJASCIIEIA K /N KN658,586 %17, 6@ T
20214E7 H14H , B EFS -Web LU HL 7 20258

BRARGUH
[0005] AP J 5 A0 7 A0 3k D) 2 A

BREAR

[0006] 42 i ik Pi] 2 2 o0 B U 1 X3k RS g 2 il K N2 I 8 ) B 32 T R, o e D 5 i
IRV X IR (meganuclease) VEFIR lE 81 1 BRTALENZ R TREA AL IR NG , 75 2242 ik
HA R T —Moke 2 SE 7 51 TAREAL AT RE PP AL P B0y 53k HODNAGS & S50 80 kA %
PRt - RNA S| T HOAZ R B (RNG) (3% AICRTSPR - Cas 41 B 28 45 A ki % 10 U 171 o8 4 ] S = 42 471
(CRISPR) A% (Cas) & 1) 38 IR A% R i 15 51 S RNA CH: 50 5 HE 7 SR e P 25 50 B AT
FCVFAE AR5 52 7 51 o AHEL T DR BEANBE 7 51 A2 F R 5 A R N » f 3 4 S 1R 1) 5 S RNA R LA
FEAR LA 20 IXRPRNA 5| 3 1A% 2 il T 385 7 910 Ry e PR 1 XUBE 58 (L2 vy 2 4 Y
AR RIS AR S 4 (NHEJ) #4252 19 51 ARG 4B AL AT 2L, DAAERs 5 5k AT AH A B 5N RAR
[0007] bl , RGNTT 4L ) DNAZ 46 05 72 o ) 4t 48 (1) A48 1) D) 1) A% 2 e 91 LA Fe VR AE
S PRI ZHDNA T 51 N 52 2 0 1 45 RE W 32EAT i L A 1) 7 4R R F T 35k PR D E A R 3R 08 . 3K
ol 28 1) 2 0610 T P 38 1) N ARS8 A PR A AR A B T AL P SI AN Z BT 2t R RAR
ik PR 2H 2 o8 T 1) A Je DRk i R 4 1) IR LB D T AR AE M BORR L T8 51

LIRS

[0008] {2t T FH TEIRHEDNASY + LA W AN 75 ¥ o i 20 A W] F T B R 1) FEDNA
T TR G WAL B PR s e AT 22 K. IR H AL T ST DNALE & 22 IR 5 =B 22 JIR AT R s
MERSE Z KRG SR A S0 105 dn b R S e F2 8 2 IR B & 2R I IR 77
T LB EZ AL IR o3 F WA TE 4B A ST A FT B 5 10 2 2565 I R R BEDNA 73
+ A BB ER (1) B8 7 81 HAS A O BB R EDNA S

[0009]  REHVEIR

[0010]  5Zad T AR R R 2ILAIECT WA, IX LK B BT J& S i B RN TR A8 21 A S B
7 AR 5 BH BT 2048 eSORN oAt S it 77 58 o DRI , B2 2 BB, AR R BHAS PR T B A IR R 5 S e
J7 %, I HAZ SO HoAh S 77 22 5 A A3 76 BT B BRI ZE R TG Bl A o IRV A SO T o
AV EAUNAE — ORI R 1 = X B, I BA R TR H 1.
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(00111  T.HEi&

[0012]  AATFF N ZASRAE T IR IS e F 5 2 K (USP) (LA 52 DNAZ> 1+ Y R M e % 3 ) LA K%
N ENENEY 1L e

[0013]  Komor% A\ F-20164Ff# F il ¥ /F Hh 7 82 2B M IRNA S| S AR B (SpCas9) s
WE Wit 280 (rAPOBECL) K 1 B [m) A% Bl i 2 48 (HHPR A S #E) (Nature 533:420-424) o7
KomorZs Nk 1 R4, 5] RNA¥ rAPOBECT -Cas9fil & & 1 5| 5 Z #EDNAJF 51,
rAPOBEC U4 $E fmzne (C) Bt &N IR g (U) , JRugng (U) B A Ha e (T) B0 S Fo o e
%R G, 7] DUBEE R RCOTFEAR 5] ADNAZTT-H .

[0014]  FEAA P A# FHrAPOBECT - Cas 9 A 3F 47 ol 22 g 48 11— 4> 3 Bl o5 2 201 Jig PR 1% 1 DNA
HEIEALE (UDG) TR AU : G I8 XUEDNA T 14 b INDNA 25 5% R s e LA BE R JEA R A7 5, AT
FIHEVIBRAE &, HoAU: GRPREE C : G 2 A iy LI 45 31 RVt W % 214 A\ R 2% (B N B
TR IR) TE R o 188 3 FR e Wi DNAE 54k B 4 1) 771 (UGT) FF A\ 2 rAPOBEC1 -Cas9f & 8 A |, JR
WA E CRFFATAE B R T (8] LUK AR E I FE 5 AT R IO TRAS,

[0015] A< BH AL, 388 3ok i v b M S 255 11°) R ot g 7 2 1) JR Mg , ] DABSH b Je Bl 3 7 A 11
PR I B A AT RE 5INFT 7R IO THRAR L 3 2 E ik %5 5 PR s g £ e B 1 (AR PR s g £
5E 2 KERUSP) Sk S HL I

[0016] 7 —UEsijfi 5 & H , USPAE ML & 8 B 1) —30 7 3 it , Brid b & 25 L S DNALS &
% WK M U 22 JDRORA PR s g A e 22 ik o 75— S8 St 77 S8+, DNASS & 2 JIR 2 30ROV A%
PR TG  BF FE Rl & B BUTALEN . £ — 28501t 77 S8, DNASS & 2 K2 RNA 5| 5 I AX R I , 491 4
Cas9Z ik, H 454 5] FRNA (HHFRARNA) , ok i i ik 55 44 22 45 A SEAZ TR 177 91 o 70 o Ath S i
TR, BRFEAEUSP

[0017]  7E—uesiji g S b, 2B 22 0K mT DA mT DA AR Bl A (£ darn b ) ot 2 1 Mot 2 g 225
P13 o B T A B 26 11 i 2 ] 5 ORI 5 Ak ) 1 R, IR AR SR B RO “I R 4
B DRI gm A o K I, A0S RNA S| S A AL FR T (RGN) 22 ik 1 i 22U Bl 2 ik i b & 2 B3 o) T 4%
B 7 5] () L ) i 4 o

[0018]  phZml& (A v] B T DNAR A 1R 1) G , 491) 21 FH T S AR 440 B 14 7= A= o 3 2 SRR 4]
W] DAFEAE BB o ISR Rl & 8 i m] T 5] NS ) 548, il 4, FH T B A4 TE I L3
Yram i (1, A2 $RAS  BE S5 B 5 N [R5 — 523803 IR 4n i Hh) (A% e s 5 LA
S TR P9 5INBE ) SR, 451 4, A58 T W L 30 4 52 6 3 HH e 9 R D 266 DAL (1) s A% R P B 7
W 7L BN 52 33 H B0 A D R R 5 N SIS SR o ISRl & B 1k ] FH T ZE A A 4t g
FINER R 5EAF, BN, FHF 5l NF sk 2% EA M E MRS A 3 A

[0019]  ARIE“H A B PR A2 K7 FEA SO m] B Ad 2 e et ik (BEf) S 1
— IR IERRIE I R AW - IR L ARAE R FRATA KN 5 A BT RE I 5 1 5 Bk sk 2 ik . i
AR BRI N B D = ANR IR R R KB B AT DUFR MR ER (1 R A
RS B E KB IR R I — AN B A SRR vT AR A, 491 o, 88 3 8 o A 57 52
PRI R L BRI L AR B L SR A R T R L L H T A Sk D RE AL B LA A&
WSS o 8 0T KB 2 IR v DL AN F BT DL 2 0 T2 AW . B E i IKELZ Ik mT R
R RIRAFAE R A K B B 8 5T BK B 22 K AT DL R AR A7 AE 1Y 25 2H 1 8l ik
(1), BLHAT AT H 5
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[0020] AR SCHE AL AT An] B 1 J5 35 ) o A A0 0 0 AT ART 5 92 7= A o A 2, AR SCER AR 1)
AR LB EAEAREMALE, XL EH TR SMESLmM A EA . B4R
2R a8 AN a4k 1) 5 vk =& AT B AT, 3 H AL $5GreenflSambrook ,Molecular Cloning:A
Laboratory Manual (4th ed.,Cold Spring Harbor Laboratory Press,Cold Spring
Harbor,N.Y. (2012) ) fid (AL , 4356 Py 238 5] F HA AL,

[0021]  TT.JRmEnEfa e & A

[0022]  ASCATF T H Y R mEnE F 5 2 Bk (USP) , A0SEQ 1D NO: 1-16FT 7R o A SCFTIR HIUSP
AJ FH T 75 R 2 DNAZY 1 A JR M e ) 87 o

[0023]  WIARSCHTH , AR “IRmENE R E B 7 “PRENE F2 € 2 1K F“USP” & 48 B A R g
FRE SRR 2 K AR SR, RS PR e Fe e TG 1 2 48 5 AR /01 (B, JR v g Ao
SE 2 JIK) ) EH R 2 B 51 A ) AR AR B, 43 (i an , 22 J8K) 389 m eh i 220 5 1S AR 23 -+
2D I SE R T B P e e i Ot SR B U I X R AR ZE R T A2 EES
s AE R AL B R, Ja45 , A SC A TFAIUSP AT DLE b 2 FR 25 b P 0 4P e e s e ek i
(100 M 2 2 FH A B T B B DN A H R M8 g A7 7 e 452 A2 % 14D B 1) A 50 52 k) R AR RS N BT i 1
COTHRAR K R AFAE FH o JR W g o 7% M ] e o 00 i PR 1 g DNA B JE 40 g L B L D) B 12 s 12
BUES L AE E LT R AR .

[0024] 75 —2LszjifiJy R, 5AAFIEUSPIS Bt 2 5| e 1 848 R AR LE , AR SCATF PR B IR
W% I it 7 ¥ 1 PR USP Bl v P AR A Bl P K FH M 2 B 5 RS AR IR 40 1 b 22 /b — AN e i
A PR T B P v O R e e ) R AR I IR D 10% B 15%  F D
20% E/D25% ED30% 2 /035%  E040%  FE45% (EB50% B /B55% V£ 060% -
£2/070% 2 /080% % /090% £ /095%  F2/096 % 2097 % B /098% L 2699 % L &b
100%  22/0150%  #/0200% 85 2 A%, 5 AAELEUSPIS FH It 20 51 A2 (1) RAZ AL , A
SCNFF R USP I P AR A B BORE FH e 2088 51 A AR IR 73 1 22 /b — AN e | i U
B e ) o e Ot 4 ) e e DA A/ PRI A A s (D 5 L 5 B S | S ms | i
IR RIS [ SR AR gD B 10% VB 15%  FEA20% (ED25% VB 30% .
F/035% & /040% B /045%  FB50%  E055% B b60% B T0%  F80% L E b
90% . & /095% B /096% B /097% B /098% L B /99% , B T £ . i | i S T R s
WE [71) ) — iR i 25 119 99 738 S 1 18 I =il 20 o] DLIE st BB AE A7 AE BN AFAEUSP IS I T R e
It 22 X S i s 1 2R AR RN B o A v B 22 B IR ek S5 DNAZE & 22 JOR Rl 17 4 1) 22 4%
B 4T R s DX 1 T8 e s it 7 R, BT I S P B M e g E S DNASS 5 %2 Ik 45 & T it
J7 50 PN BB 3 1 AR 2% ] DUASE FH A 8 2 0 AT ] D7 v =, B 5 A e XU OB (PCR)
BEL )14 B B 22 25 1 (RFLP) BDNAJU Y

[0025]  ARSC A R B R 0 g A e Vi 1 1 387 L USP B 14 72 Ak B B mT A g M 2 4 -
DNAZE & 22 Bk il & A 59— 35043 5 N2, A1/ 8% R S5 DNAZE & 22 K - it 22 B il & 4k B 5 DNA &5
A % K- 2 - USPRA& R 3R 1A , DL3E R 7E#EDNAZY TR Bl AN FT TR OO TRAZ R « AL
TF 45 55 R M g i R 0 P (I USPELA'SEQ 1D NO: 1- 16+ AT — AN IR L 1R 5 971k LA R
By 7E S sy = rh , USPEL A 5SEQ TD NO: 1- 1691 AT — MR LR T 5 B & /b
50% 2&/055% E060% FE065% E0T0% EDT5% ED80% B /081% £ /082% .
F/083% .5 /084% .5 /085%  F/086% 2 /087% B /088%  2/089% L £/90% L &b
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91%  &E/092%  E/093% . E/094% . E/095% . F/096% . E/097%  E D98 % m £ /099 %
[ — 1 () B L8 7 471 o (E AR St 5 &, USPAL A 5 SEQ ID NO:1.2.4.5F17- 1591 f4E—
MNEAZD80% JFH A —PE R IR T 51 o 7 F AR ST 7 ZZ 7, USPAEL & 5 SEQ 1D NO: 38k
16 8 2 /081 % [ 41 [ — 1 FI R 2 R 17 51 o 75 53 AP AR SE i 5 %, USPAL 2 5 SEQ 1D NO:
6 5 A 2 /82% 7 4 Al — M = LR 7 1

[0026] TIII.@h&HEH

[0027]  ARAFFWEN—L 7 iR E S A, HA S DNAZ & 2 ORI I 208 22 ik, BL7E
— LR R, AL AT USP 2 K o IX P B 1 0T B T DNATRI AR b L B AR B4R P L [ G
[0028] AR HMIARIE “Rl & & 7 2 65k B 2 /D WF AN R 8 3 5 0 B 0 5 1
[ 44 & 22 K o Rl B 1 AT /B 25 AN () 1 5 R4 38K, 491 TDNA &5 -6 &5 A6 S RN 5 20 g « 7 — S8 St 7
Zh A EE 5B IRNAK & 8465 .

[0029] it Uil 22 K0 2 AT DASE AZAE (4] T B ) ot e P ot 2 T 5 A o I el T A2 Bl 32
(100 J8 A FH AT 5 50RO e 25 Ak 1) 1 SRR X AE AR ST RN “RA B G B TR dm e
Lt A A RGN 22 Ji 738 Ak Bk 245 g 3 AR It S g 225 A 3 0 il 25 B 10 o P T AR 40 A ) G 2« 7
— UGSt 7 S, IR B S 5 SEQ 1D NO:47.48F176-94H fRI4F — N E/080% & /081 %
F/082% & /083%  H/b84% . F/85% \F/086% B /b8T% B /b88% . F89% (& b
90% . E/091%  FE/092%  F/093% F094% . FE95% . ED96% 9T % F/D98%
22 /099 % Bl 5 22 M A 2 2R 7 1) o 72— S8 St 77 R, iz B £ % 5 SEQ 1D NO:47.48F
76-947H AL — A2 /080 % A [H] I Z L R /7 51 o 7 — e it 5 EH , i & B AL 7 5 SEQ 1D
NO:47.48F176-94H T — A2 /85 % AH [Al I Z LIRS 51 o 7 — LE St 7 R, A g B
5SEQ ID NO:47.48F176-94H A — 2090 % #H [ 1) 58 FL R P 41 o 7 — e s it 7 2,
it 2 B 7 5 SEQ 1D NO:47.48F176-94H AT —> 22295 % A [F] I S 1R T 41 o 78 HoAth 5
i 5 e, i A B AL S 5 SEQ ID NO:47.48F176-94 91 AT —AN 2 /099 % A8 [A] 1 28 HE R P
Bl o £E — LU 58 B St 7 2P, i B L5 AISEQ 1D NO:47.48F176- 947 (AR — AN HH )
AT

[0030] AT A FFHIRR G AL B DNASE & 2 ik A ST A, R T “DNAZE & 2 IR & i e
% 25 G DNAR AT AT 22 ik o 72 TR LS STt 77 S8 b, AL JF il 2 E IDNASS & 2 kB 4 5 X0
HEDNAZE & o £ HAKR ST 77 22, DNAZS & 22 Ik LA P 31U 14 T SU4h & DNA A A SO A, RS
P AR R B AR e T R AR S R A R A A B AR ELAE

[0031]  UPHAS Z AL R T FIAE 4 SR A N AR L2 A I, AT LUCRIZ A 2 A% T IR 7 51
A bR AL, G0 SRDNAZE & 22 IRAE 46 S5 A N 5 HEE 145G, WA N IZDNAZS & 2 Ik
PUF Z1)s S 1t 07 G & e 8 R P 81 o P& 25 17 BT AE 8 SR BIEETR A 2 E R T
G (B2 Ik &G & Fobr e SR F 41) B4 g & & T 5 HoAth 7 51 45 6 1 el R A2 B (il 22
DT R BI245) SR o PR SR A A R BB, I HAEAS [R5 R 2 AN F] o 188 0 155 O
N, e A S XA AT, o #EpH 7,058, 3, #hRkE /N T-411 . 5M NaBs 1, 5
TEHLF£70.01581.0M NaB T & (BRI , 3F BAE X771 (il 4n, 10250 M%
BR) iR N D Z930°C, AR X751 (B i, K50 M) , R E N E /D 2960°C il il
S TN G P fc P 25 i 91t AT DA 3174 25 A o o B M RIS P A 2R A AR AE3TC R 302
35% A% IM NaCl1%SDS (e Sk M BREN) 125 v Vi Fh k4T 243 FI7E50 4255 °C N 7E
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1X%2X SSC(20X SSC=3.0M NaCl/0.3MFF IR =) FF ik o 7= Bl L ) o 55 )™ A 25 1R A
E37TC N T40245% H ML 1.0M NaCl.1% SDSH Z&ZZ FIFESS5 2 60°C FE0.5XE 1X SSCHY
ek o AN 1) v P 2R A LB AE 3T °C R 150 % FF e IM NaCl.1% SDSH 2 A2 FIFE60 4
65°C NAEO0. 1X SSCH el o ARkl , Pl S il 4B 290 196 E L)1 % [JSDS o A8 AT HF EE I
[ — M /N T 2924/ NI 38 294 3 2912/ IN] o P i3 I TR] AR 47 2 6 TR) 2 20 2 8 DA 3~ 4 1 I
[

[0032]  Tms250% 1) B AN JF 31 5 58 A UL L I )5 51 4% 58 B B (FE R E 1 89 ¥ 9 52 Al pH
) o Xt F-DNA-DNAZAZ A&, Tmr] PA FHMeinkothfIWah1 (1984) Anal .Biochem.138:267-284+
1% : Tm=81.5C+16.6 (log M)+0.41(%GC) -0.61 (% form) -500/LKEM i1 F M
W BH 2T 1 R IR R FE , 96 GO 1 7 A I g A% 1 R AEDNA R 1) 11 73 L 5 %6 Formas 2 A8 I
LI 140 B 29 B S DL S L kIR 0 v ) S8 AR B RS o — AR TT 55 5 74 2 AR Bl e 36 9 LU A2
E 1B 53 B A pH T 1R € 7 51 S HAMA I F04 m (Tm) (K 295°C o SR T, A B 7™ 4 25 A ] F)
FAAE FE RS 50 (Tm) IR 12 3854 °C IR FEE T 1 2% 52 A/ B0 6% 5 v 55 7™ A 2% A4 W R AE B 34
145 5 (Tm) 16678988 10°C B EE I 1) Z2 A58 AN/ B U 5 I ™A% 2% 4 v ) FH AE PR AU A3 (Tm)
114121314 158020°C il B2 T I A% 22 A0/ BB o A A2 A5 2 A S8 AR 4 S DA
BRI T, ASUIREE AN G0 B B A R IR T 2 58 F0/ BUSEERVE TRE™  ME  AR AL o A TR
IR V2 R Al £ETi jssen (1993) Laboratory Techniques in Biochemistry and
Molecular Biology—Hybridization with Nucleic Acid Probes,Part I,Chapter 2
(Elsevier,New York) ; flAusubelZ A\ ,eds. (1995) Current Protocols in Molecular
Biology,Chapter 2(Greene Publishing and Wiley-Interscience,New York) H145%,2
I,SambrookZ% A\ (1989)Molecular Cloning:A Laboratory Manual (2d ed.,Cold Spring
Harbor Laboratory Press,Plainview,New York) .

[0033]  7ENELbsii Jr b, 7 B S PEDNALE & 22 Ik AERNA 5| 5 (UDNALE & £ ik (RGDBP) &
WA SC T, RS “RNA S| 5 IIDNAZS 4 2 JIK” F1 “RGDBP” J2: Fi g % 8 1 AH JGRNA 73 ¥ 15 #EDNA
J5 51 1) 24 52 1 45 A DNAFR 22 K

[0034]  {F—dusffE Jy R, @G B 1 IDNAZS & 2 IR 2 AL TR I , 191 U0 7 51 R S PE AL BRI
WA ARG IR IR . R4 AR 7 T TP AR R R B IR — e B W 2R F g o E — LY
St 77 ZH , DNAZE & 2 K2 X TR N VIl , HBE W SRMEAX IR 70+ W AZ 1 R < 1) 1) sk IR — 15
B, M AE HAR S 77 280, DNAGE & 2 ik 2 RE B AE AL IR 2 1 AT — R (57 803 7) VI HIZ H IR
A2 B AN V)l o £E — LE St 7 22, P A RS S It A% R g e B DRV Bl A% TR I 3 i A% TR g
TAL- % B HIDNAGS £ 25 K 4k - 1% BRI il 5 4 19 (TALEN) FIRNAS| 3 (A% B2 8 (RGN) B HLAE Horh
A% R B M O A B A ] ) AR A

[0035] AR ST A, AR TR R0 B A% R I B U BEAX IR N V)l & 45 45 6 DUEEDNA Y 12 22
40bp K BE IR £ B A% R N V) G » K0 R A R 1 1) =1 FIR i) 4 52451 /2 J& T~ LAGLIDADG 5 Jigé
[ R, A, B R 51 28 R B P LAGLIDADG (SEQ ID NO:75) o RiE “Ru %R 7T LATs —
SRR BB E RV R R

[0036] WA SCHTH] , ARTE “BEa R BRBE” B “ZFN” J2: H8 0 & S FRDNALE & &5 My A k% R B &%
MBEREEE .

[0037]  4nA TR, ARAE “TAL- 250 S YIDNALE & 25 ¥4 38 - 1% R Mg fih & 1 17 B8 “TALEN” s2 45
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£ 2 TALZU S PIDNAGE 4 485 16 3 A R B 45 A 3 i & B

[0038]  GnASCHT A, RiE “RNAG| T HIRX R EE” B “RON” J2& 15 H A B4 B2 B v PE [ RNAG | S 1
DNAZE 4 2 JIK RGN A M A2 “RNAS| F: (17, RN 51 S RNA S RNAS | T X IR B T B2 A ) LLFE
FRNAG| FHIIL R B 25 A 58 7 51 I — Lo S 7 58 TR 7R 31 7 91 Ak 5| N B BlOUUEE T 2L
[0039]  WJ FHFAS AT N 25 B9 4L A W0 A0 77 v RGN ) A PR il 4 s B H6 75 A FF- 5 W02020/
139783.W02019/236566.W02021/030344.W0/2021/138247F14) 5] F-20214F4 H 23 HF12021
FE5 A1 H RS A H % 5 PCT/US2021/028843 FIPCT/US2021 /03179441 A JF AR £, H & 5
G| AR IR NS A — St 7 B, A S A TR RE B E RS RGN, HA 5 SEQ
ID NO:40M195- 142 FME— N E/80%  Z /081 % . &/082% . £ /083% . & /b84% . /b
85% & /086% . FE/D87% . FE/88% E/189% E/90% L E91% \FE92% (FE93% .
#/094% . F/095% . F/096% E/097%  F /098 % ( F /099 % Bl B 2 A [H] LR T 41
E— LS 7 B, A SCA TR G R A5 BA 5SEQ 1D NO:40F195- 1429 [RfE— 2
/180 %6 A [A] ) 2 B R JT 81 RGN o 7 — B8 S it 77 S8 b, AL A Rl & 2 B AL & B 5 SEQ
ID NO:40£195- 142 fIAE—A™ 22 /185 % A [F ) 2 FL 2 /7 F1 RGN o £ — LE S 77 R, A3
ATFH R B A5 2 A 5SEQ ID NO:40H195-142 1 fRAF —AN 222690 % 1 6] 1 S B 1R 7
FIFIRGN o 7E —LE 5t 7 R H , AL ARG B H A & B A 5SEQ 1D NO:40H195- 142911
fE—ANF /95 % A [F] I Z B BR J T 51 RGN o 7 HoAth St 7 E 9, ASCA TRl & 2 BB & A
A 5SEQ 1D NO:40H195- 142 fAE— AN %299 % M1 [F] 1 & 3 R 17 51 RGN o 7E — 2& HAK
ST S AR SCA T EA R A A B A WISEQ 1D NO:40F195- 142+ T — A HH A
FER T RGN,

[0040]  ARFEA K B , OO AR WAL BRI A V& B B “BE” RGN ER 1 (191 dndCas9) 75 A SCH K
JNRNAS| 5 (IDNALE & 2 Bk o — Bl 1 P B 438 1) A% R T 2 3 ) Cas 9 45 #4355 /2 D 10A /H8 40A
CasOZ5 M A& (B W, , Bl 40, Qi%% N ,Cell.2013;152(5) : 1173-83, H Ay 2% i 5]
FHNARIL) o T34, o] DU e HoAth L RIRNA S| T % BRI (RGN) (1) 18 B A BRI 2R 36 1) Cas 94,
Py 3 (1, 55 B &R A FF52019/0367949 7 A FF RGN APG08290 . 1 [ A% B Il 2k i A8 1k , FL
SHR N AR 5] IR AA D) S

[0041]  RiF “RGNZ JIK” IR 25 A U B EA% T IR S5 #1) (1) B 5% BE IIRGN 22 I, FLAE A SCH AR Ry
Y1 011 . )t 2K RON B AT B — Ty % 1t A% TR T 465 #0358 o RGN 11 g W] LU R SR A7 AE 1 1) T g B
DA O E R AI R A% i g 225 ) 38 PN R 2 R 738 DAl 50K A 7 23 ) 38 1) A% T Il 7% e o I B0
B AT A DT 11 P R SR DB U AX TR 1 PR PR S FRRGN B 1 o A — RSt 7 v, il
A M) O EERONAL 2 D10AZRAS (4 inAPGO7433 .1 (SEQ ID NO:41)) , iXf#i/3RCGNAEHEAL Y]
K% TR UL A 11 3 ol 358 o 6 (1) BB B (02 PAMI: 15 g RNABR 56 JiC %o () ) o 7E — L6 St 7 %2
G 8 9] DI BERGNZESEQ ID NO:40F195- 142+ (AT — AN 40 57D 10A S AR B L 25 4k
GRAF AE—LE St 7 R, @A R A R ) D BERGN AL T H840A AR , iX {H 13 RGN AE 51X V1) 1 #%
i XU A ) i I 2 e ) A SR AR B OB, 5 PAMLHL R 5 gRNABFE e 6 4% ) o 0 3 H840A ¥ A8 B
SRR B U] I BERGNELAG 2% 3 ITHNHZS #4380 o A0 5 D1 0ATR AR B &5 24 R AR ¥ 1) 1 BERGN B A
3% IRuvCES K4 o B 2 VR T AR S0 AR 5% . A5 D10A R AR B 25 25 5 A8 i 1) 1 il B A TG %
PE I RuVCAZ TR G 25 #1483 HLAS B8 17) 2IDNA K R FRAE , B 75 B0k AT Dt o 4 040

[0042]  JLAAAMM 75 5 M G 3 1 A% R T 2% 6 Cas 9 45 M 38 B 6 (H AN IR T-D10A/D839A/
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H840AFIDIOA/D839A/HB840A/N86IAR AL Ik (= I, fil tnMali % N ,Nature
Biotechnology.2013;31(9) :833-838, HA# N & @It 5| FHHAAR D) JET AT H AR
AT R, 1 AR U] I BEFR 575 A 38 B RGN AR A 56 - AR AT 43 AR N 573 SR s A2 B
I (BAIPCT 22 FF5W02019/236566 H1 2 FFIIRGN) I HAEAA T N 2 HIVEFE N .

[0043]  7E—4Lsijfi 77 S, R B 1) 1 g 3 M B RGN ) 11 B A9 7% 5 nAPGO7433 .1 (SEQ 1D
NO:41) £/060% & /065% 2 /0T70% 2 /D75%  F/080% &2 /085% & /90% & /b
95% %7096 % . £ /097% . %2 /098 % . £/099 % 5 %2 /99 . 5% A [H] I Z L FR 7 41 -

[0044]  AAuek O 009 FH T8 9748 51 N R R BL 7 H1 I AEAR] 77 7% (49 o PCR A 3 (1) 75 A8 Al 5
AR B H TP A ) O G e BRI AE T RGN . 2 W, , 4, 35 [ /A JF52014/0068797 F135
E & F1459, 790,490 H 4% Hd it 51 B FEANA S RNAG| T FIRZ R (RGN) Fo 1% 225 (K1 40
P B BN A AT SR ) A L ELZE R DR 1) 3 5 R ] IR T R 7 R A o 7E B HE I L
BNPNAE N I 2 B A A RNAS| S (R AX BRI 4 FH e o o3 T 9050 AR s i 4882 B ) 9
A1 R AT HE K 20 T A4 - RGN HECRISPR - Cas 25 3 (L A2 A1 Sy Rt 10 0 &) g 4[] S = 52 2 %7
(CRISPR) RNA- 5| S A% FR I R L 10— 5850 17 51 FRNA (gRNA) 5 [7) B 5L 7 71 [FJRNA 5| T A% R
i) B LG P AR AR B B

[0045] AN TF N 25 19— 28 7 TR At 60 5 RNA 5| 5 [IDNASS & 22 ik . it 20 22 ik FTUSP 1) st
HEH RSl ZH , RNAS] T IDNALE & 2 IKZRNA S| 5 FIAX R B « 75— D 1 St
77 RNAG| 5 IR R i 2 K SR AELE IRICRISPR - Cas & [ B HOE M A8 R 5% /5 B . CRISPR-Cas
RGP FNIRBRITERG I IRRFO S B — RN, FE BRI VAIVIA R4S
A NRA (T ITVITT IV VIR | Horp— eS8 gk — 3543 A (5 4m, TT-AZY (1T~
B TT-CHY \V-ATY V-BHY)

[0046] 77 st 77 & 1, CRISPR-Cas B [ A& KIRAFAE I T TR CRISPR-Cas B (A sl H s 4
AR EE Fr B WA SC AT F, RAE “TIHUCRISPR-Casii ™ . “TIHUCRISPR-Cas V. 2K 7 8L
“Cas9” 45 75 B AIERNA (tracrRNA) I HA S P ANZ R B 45 #4938 (RuvCAIHNH) (& H
1 57 V) E RUBEDNAZ> T 1) B 258 ) IRICRISPR-Cas & M. & H o

[0047] 75 HAth st 77 S , CRISPR-Cas i H /& KIRAFAE FIVEICRISPR-Cas 85 1 8k H g 4
AR EL BB A SC T, RAE “VEICRISPR-CasB 47« “VAICRISPR-Cas i M & (47 8%
“Cas12” 245 V%] dsDNAF AL 5 AN RuvCA% IR Bl 45 #4381 75 24 I Ruv CAZ IR I &85 A 38 HL 5k
/DHNHZE #J 3R i CRISPR-Cas U N 2E H (ZetscheZ A2015,Cell doi:10.1016/
j.cell.2015.09.038;ShmakovZ AN2017,Nat Rev Microbiol doi:10.1038/
nrmicro.2016.184;Yan% AN2018,Science doi:10.1126/science.aav7271;Harringtons
AN2018,Science doi:10.1126/science.aav4294) . 75 BiE =R K&, Cas12ati g FR NCpfl,
FHHAFE EtracrRNA, RE HABVEICRISPR-Casir A (|l iiCas12b) A5 75 FtracrRNA. K2
HV R N -3k AT LLSE ) s sSDNA (BLBEDNA) , 38 H A 75 ZEPAM (Zetsche®$ A2015; Yan%s A
2018;Harrington A2018) . Ri& “VEICRISPR-Cast [ I 25 057 43 2L I Ruv O I i 45 #4)
B MURERGN, 511 412019412 H 30 H #2528 (1) 36 Fl Il i FH % 5:62/955, 014 A JF LS, N
I 5] AR RN,

[0048] 7% HAth St 77 & 7, CRISPR-Cas B [ /& RARAFAE FIVI R CRISPR - Cas B (A sl H s 4
AR EE Fr B WA SC AT F, RAE “VIZUCRISPR-Casii ™ . “VIZUCRISPR-Cas W 2K 7 8L
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“Cas13” & FEA 75 E tracrRNA H AL AU FIRNARTHEPNSS #4)48 Y ICRISPR - Cas 2N £k H « A
& “5| SRNA” 248 5 IR 7 5 B A B0 B AME DL 5807 51 24 22 58 S AH RGN 1 4%
TR 75 1 50 S e 45 A A% TP BR 7 51) X FCRISPR-Cas RGN, AH M 5] F:RNAZ — 8k
ZARNAS T CEH 2 — AN EEAS) , EATA BLgE B RONFE 48 S RONS, &4 I HEZ IR 7 41,
FH B AE L HRGNEA U 1 H BA% BRSO B L 15 L iR DI BN T IR P 51 o 5] S RNAGL A
CRISPR RNA (crRNA) , I HAE —Hesjii 77 2 , 10 & S sUIBECRISPR RNA (tracrRNA) o
[0049]  CRISPR RNAfULE 18]k ¥ 41 MCRISPRE & ¥ 51 o “[A) B 7 417 2 B 482 15 e 1) A%
TR 7 5 22 A2 AL R 7 51 o [B) B 7 2 A AR AL A 5 B R IR 3 5 1) 58 4 B8 40 HL AR o 7
KPSt T =, (R BE P B T AL S ZI8AMZ IR 2 230 MZ AT IR 5 5E £ . 51l 4, [R] B P 51 F)
KR DL A8 Z19. 4110 . A1 11 Z112. 2413 4114 4154116 Z117. 24118, £4119. 4120, 4
2129222923 . 2124 . #4125 . 2126 . 2127 . #4128 . #4129 4308 FE ZAML TR - 75— BB St )7 &6
o [ R T P FE A 2110 R 2926 MZH IR » B BE N A 12 B 2930 MZH IR - 7247 € 1) 5L it
Jr Er, [A1RE PP B B BE R 2130 MZ IR o 7E — S8 St 7 R, 240 B 4@ 1 Lo Skt 47
B A LU XTI 8] B 3 21 -5 A 87 B 471 2 T () AN R B 9 20 BROHE I 2950 % L 2960 % &Y
T0% 2)75% 2180 % ZI181 % 2182 % 2183 % . £184 % . £185% . £186 % 4187 % . £188% ¥
89% £190% 2191 % £192% 2193 % 4194 % 2195 %  £196 % 2197 %  £198 % . £199 % B
B 15 o FEARE R I St 7 e, D) B 7 P AN B 2 4544, L mT DA B AR 43k O 0 AT AT A3 1
Z R YT B EE T, A E AR FmFold (B0, #1140, Zuker f1Stiegler (1981)Nucleic
Acids Res.9:133-148) FIRNAfold (Z 0, U, Grubers§ A (2008) Ce11106 (1) :23-24) .
[0050]  CRISPR RNAHE & 7416 & A B 55 24 38 i trac rRNA P} [F] 2 BB RGN 73T~ 1R 7] 1 25
FIIAZ AT TR T 41 o 76 4% Fh St 75 28, CRISPR RNAEE & J5 51 0] £, & 418 M TR 2 2130 M%
TR BN SE 2 4540, CRISPREL & P A K FE T LL2 298, 299 2910, 2911, 2912, 2913, 2914, 2
15 2116 )17 . £118. 2919, 24120 Z121 . £)22 . 4123 . 2124 . 4125 . 2126 . £)27 . 4128 . £129. £130
B 2 LA IR - 75— L850l 5 2P, 243 FH A3 1 Pk S92 AT e AR LU X I, CRISPREE &2
J7 51 55 Fo 0 R 1 trac rRNAJT #1) 2 8] 1) L AME B 9 £ B0 T 2150 % 2960 % £170% £
75% 2180% 281 % 2182 % 2183 % 284 % 2185 % . £186 %  £I87 %  £188% . £189% ¥
90% 2191 % £192% £193% 24194 %  £195% 2196 % 2197 % . £198% . £199 % B B 5
[0051]  #F— 65z /7 &b, 5] S RNAE A tracrRNASY T O BLIECRISPR RNADE
tracrRNAZY T B & — MEH R T A, %% R T 5 A & — AN X3, % X SR 2 8% 1 Bk
P L5 crRNAICRISPREE & 7 #1944 52 , i X 3 AE A SO BR O T 57 471 X 38 7F — L St
JZEHF, tracrRNA Tt — DB 8 B g g i) (1 an 28 30) 19 X 387 5 FLXT R [ crRNA
AW T — e S50 o AE 7 € B SE Tt 7 2P, S5 CRISPRE & 7 41 58 4% 5l 43 B AR (1)
tracrRNAIX IBAL T2 T 115 ity H tracrRNAY 3 ity B R 45 40 o 12— 0 45 40 X Jakad o 6
IS R IR, B S PUE 7 AR I IE R K o tracrRNAR 3 uii il A AR & , H
SERIFNECE T RE S BT AN (HIE 5 6 & & S GCIIRho ML 4 e 4K 17 R 92, B I A2 753 i
H)— U Z 0L, B, BrinerZ: A (2014)Molecular Cell 56:333-339.BrinerflBarrangou
(2016) Cold Spring Harb Protoc;doi:10.1101/pdb.top090902F13 EH A 52017/
0275648, H. 2% H i@t 5] F AR FEAA L

[0052]  #F & psLii )7 &, SCRISPRE & 751 56 A 8B 4> B AME tracr RNAK)FLE B 771
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X3 A5 296 ME IR 22130 MZH IR EE 2 . U, tracrRNA$TE B /5 I FICRISPRE K |7
1) 2 V) P i 22 X} X 38 ) K FE P PR 26 27 28, 299, 24110, 2911 412, 2913, 2914, %)
15 2116 2417 4118 2919, 24120, 4121 . £)22 . 4123 . 2124 . 4125 . 226 . £)27 . 4128 . £129. £130
B 2N TR AR E S 5 & T, S5 CRISPRE & £ 41 58 4 B4 HAMKI tracrRNAK]
PLEE 7Y XK AL 10 ML TR 78— 285t 7 B, A8 A& 10 Lo Bk gk AT
FfE L XTI, CRISPREE & J 71 5 bt 7 () t racr RNAJE B 5 7 271 2 1) 1) T HMRE B8 Sl 2 B K T
#150% 2160 % Z170% 2175% 2180 % £181 %  £182% #4183 % 4184 % . £185% . 4186 % .
Y187 % 2188 % £189% 2190 % 4191 % 2192 %  £193 % . £194 % . £195% . £196 % . £J97 % .
£198% £199 % B H & .

[0053]  7E&FPsiiiti 7 S, BN tracrRNART 5 Z160MMZ IR £ 2 T 21210 M H R - 191
U, tracrRNAFIHE FE AT P2 260 2165 270 2175 2180 2185 2190 £195. 21100, £1105. Z]
110.£9115.2)120. 2712541130, 2)135. 27140, 21150, 2160, 27170, 21180, £]190. %1200
2121088 B 2 MEAF R A BAR S 5 R, tracrRNAR K FE L1100 E 4201 MEH R, £
FE4195. 2196 . Z197. 2198, 2199 . £1100. Z1105 21106 £1107 . Z1 108 1109 F1Z] 1004 % H 1R
I

[0054] 5| 'FRNASRNAG| T FIRZERBETE i 2 60 LA4E FRNA S| J IR B 45 & #E 7 51 A
B P A Ak 51 O\ B B OUUEE W R 7E BE P 8 B U1 5, Wi R mT U2 &, 453 21 [ DNA ST
ITEAE B I FE AR g AB 1 o AR SCHR L 7 48 FHRNA S| 5 FOA% R I (1) 9 AR AR 1) 7 ¥, IX e SR AR AR
A7 o T A TR i B U 11, AT ] I I 4 LA A i 32 4 B DNA A (1) 58 7 1) o e %
T W7 1 A 2RI B, 3 PR IR HIRNA 5 | ' R A% BRIl 110) 5 A8 738 7k T 43 B OWRNA 5| 5 RIDNASS &
WK S R RZ 2 BRRE RS 25 S (B A — 2 DIEISE 7 51 o A BE A% D) B BUBEAX R T 1) H. 25 BE IIRNA 5|
FZIREGAE A SRR Y] G

[0055]  §EAZFF R 7 5 M RGNLE & I 5 S5 RONZR & 10 51 S RNAZL AT o U 3R £ ik B A5 % BRI 7%
P (IR AT OB RS | WEE 7 FI [ 5 o] DABERGNY) )

[0056] 5| FRNAT] LAJ2 5 5] SRNABL XL 5] FRNA R i . B 5] SRNAELFE B2 —RNA 73+ 1Y
crRNAFI T IE tracrRNA, T X 5] FRNA R G A FE A7 72 T A [FRNAZ F B crRNA A
tracrRNA, crRNAFItracrRNAJE I c rRNAFJCRISPRE & 7 41| 1) & /b — B4 FltracrRNAF AT 5
crRNAFJCRISPREE & 5 41| 56 4= B 73 ELAMI 22 /b — 3073 48 e 44 58 - 7E FL R 5] T RNA & B 5|
S:RNAR) TS S it 77 22 1 — e S 75 2P, crRNARF i t rac r RNAJ 35 S A% P R 7 910 49 9T o
[0057]  — kit , 35 Sk X H R T #1720  EAMIEE A% IR JF 41, DA ke S0 7E 1% 2k A%
TR 7 5| IR TR N Y B — R S5 0 8O B B i 3 Sk A% R 7 9 AL T IR ) — R &5 4 - 1
— LS 7 R, crRNA S tracrRNAZ (Al L R T VI K E R 2 /03 2 /b4 B /b5,
E6 BT B8 EDI EADI0EDILEDI2NEE L MR A BAR S it 7 &
H, B G| SERNAR KA H IR 7 9 K 2 2D AMZHIR -

[0058]  7F F-sbsizjifi 7 S rh , 51 SRNART{E ARNAS T 4 51 N\ #E40 L . 40 f 2% 5 G A . 5
FRNAT] U AR 7498 e 53 BB AL 27 6 1o 72 AR STt 7 S8 70, K g b5 5| ‘S RNA R A% 1R 17 51
I 40 2% B G H o 7R X L St 7 SR — B ST R, e bS5 S RNARI AL TR T
IRl ERE L ERE B R BT (I, RNAR S EE I E S 1)  BEh T LR KRR B3 T8 5 5
FRNAGR AL A% T R ST 51 S U8
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[0059]  {E&APsLit T B, WA SRR, 51 FRNATTVE NIZ KR B B &9 5| NS84
i 4R gs B AR, Hod 5] SERNA S5 RNAS | S M TR 2 Bk 45 & .

[0060] 5| FRNAIE L 1% 5| FRNAL AL H R T 21 I 2 5844 2 6 (IRNA 5| 5 I A% BRI 5 1) 22
JEO R IR B FEAZ T IR T 21 o BEAZ T IR 7 1) o] B0 F5DNA RNABG 9 & 1 4H 4, FF H ] DL B
SOWBEIR) o BUAZ TR P 31 AT LAAE E DT ZHDNA (BT, Qe KDNA) | BORIDNABIRNA 7y (61140, {5 fiE
RNAEZBEAARNA LB FERNA FARNA /N T HERNA) o $E A% H 1R PP 51 W] 72 44 S M B7E 240 i 7 45 RNA 5
SRR & (OF HAE S8 Sti 7 b, B 1% o B RONEE [m] ) 4 (o 44 72 51 AT LA A 41 i
% PR BU SR A G A 21 o 75— R8It 7 S8, $EA% E R T A1 AE #E DR AH R SRR 1) o
[0061]  7E — SBSZjfi 77 & b, BEAZ IR 5 41 5 6T 1) X 5 41 46 3E % 7 (protospacer
adjacent motif,PAM) AHAR . PAM— ML FE¥EAZ T IR 7 I L1 B A 10NM L EH R N , B 45 BEFEAX
HIRF NI 212293 214 415 216 21T 218 2198 2 10 MZ T R - PAMA] ALE S8 /3 41 [1]5”
537 A LSt =, PAMPERE P A1 1937 o — I T & » PAMAZ 292 -6 M H R K 3L 7 41,
EAE AR St 77 & R, PAMP K FE AT LA 1.2.34.5.6. 78 98 5 Z ALK -

[0062]  7E 1R I H TR FIPAMT Z1 I, RGN W] 7E 45 5 VIR AL s V) B $EAZ B IR ST 51 o an A S P
5 IR, DI o B B AZ 1R 7 51 N R PR AR5 08 A% BR AL » 2 M A JE A% R 2 A] (1) %
TR 7 A B RGN U ) FIA7 s ] DAL FEAES 837 T [w) L BE B PAMP 25 LRI 55 2 B2 AN 26 3L 28
SFNEEA EEARMZES  BES A EE6 58 TR SR 8B A8 A ZE O ML T IR - FH T- RGN ) B SEAZ H IR [T 51
T 5 BEOAE i B A v » P AAE — B850 7 S8 b, 2 T 2 H IR I IE (1) B BN E IR iR
T2 PAMR) 2 88 R 22 A% R 1) B (=) R ) 9 I A R B S PAMIE) B R R E VD ko

[0063]  RGNAJ H T ¥5fl & 2 Ik 2 BRI 1A R ik B R e RN A B A —
BB 2, To s T A AZ R I R V) 1 BERGN A] #524F HiZE 422 22 i Za B DA N AS A B R USP o
[0064] AR ST A, AR T it Ul Bt a0 22 IR 2 8 1 A Tt 2 S 8L (1) 22 JikC o it 2 g T
DL AR FARATAE 1 B 2 i B v 1 BB A A o A — L St 8 H M I A O T e g, L
e A B I 48 B 23 o) K A B 2 g R Ve W I 4L R s I o il 2 7 T 4 B T DNA B
RNA, 18 7 1F T B AL IR 70 1 - FE DL () St 7 S8, FESEAREE B A U 111 & 14 RGNAE
HEREE EUIH D) T, T B AN ) AR SR AR AR I 2B 1210 o 48 BEDNAE AL AT LAAE R A A ) 3 E
BEAREEAE AR AE B V) O B BEAREE , AT FEDNAH 5] N SRAE .

[0065] 7 — LS 77 22 , i it 20l A2 415 B 1B mRNA% 48 & &4%) (APOBEC) X i it 2
B o 70 X SO Sty e — e, U B R APOBECT S it U - 76— Lo s 7 Bvb, B il =
B2 IE A5 5 1 B I 2 B (ATD) o #E —LE St )7 S8 P, 2 B 2 ACF 1 /ASE I Z il - 7 - 4k
St 77 2R, Mot S T A B M R o X S i T SR I e I U A ADAT 5K IR M 2 1
FETARNTFNES , HoAth G 1 1 2 B Bl A 300 AU AR N 511 5 K 2 B R 1

[0066]  — 7 45 4 5 3 S5 20 1) i 2 I8t 22 TR o L st 2 7, 451) A APOBE C ¢ ik 1) it 22 1 - i
M I 5t =L 1) 20 B 1B mRNAZw 82 A 4) (APOBEC) KA & 118 & E B, BT T A2 %
A BT B 311548 (Conticel1oZE N ,2008.Genome Biology,9(6) :229) . — Kk %
G GE TS S 10 B B 20 (ATD) ) 38k D% S ORS 14 B8 fiv 171 77 K% s sSDNAHH ) i s g % 1,
N PR EENE S 5] FHUAR ) 2 (ReynaudZE N, 2003 .Nature Immunology,4(7) :631-638) . %K
JIE & B4 i 2 543 (APOBEC3) gl ok 19 % 535 B s sSDNA HH i s gt 1) ot 22 2264 FH 9 N 2R 4
B PR LAt % FEFPHIV- 1 28R 597 (BhagwatZ$ A\, 2004 .DNA Repair (Amst) ,3(1) :85-9) .iX
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BURE [ R 20 AT (HisX-Glu-X,, ,,-Pro-Cys-X, ,-Cys) M&E & iI7K 5T LASEHL
FEATE 1 - GlubR 2 H T /K 7 Fis e 2 S A B UL TR U N A s iz s AN 5K
TR R P S e B VR B R A i 3, Y5 B AhATDFIWRC (LW ATLT, RAZABKG) 2
hAPOBEC3F{JTTC (Navaratnam®: A ,2006.Int1 J Hematol 83(3):195-200) .APOBEC3G ]
T ZE R IR B BT R R G AR 7N 1 — N S5 % SR S A B E (1) FLEEB YT B
O AL, P AS HAE A F kb AR5 1 (Holden® A ,2008 . Nature 456 (7218) :121-
124) o1& IR B RN 71 51 s sDNAZE & Al 8 “FA 0l B 1 (Chelico®$ AN,2009.] Biol
Chem 284 (41) :27761-27765) o IX L& 13 Fe 08 5 Bk R A AN S8 PR AR A O, PRIE R T
JF B S P L 1) ) M (Pham®% A, 2005. Biochem 44 (8) :2703-2715) o 7F — L85t /7 %2
w22 R T A R A i i e I DA 7 A R s e 114D i e T 22 TR o e A T A B S )
SNE ] 5 ORI AR L (1) A AR, TS HEDNASS F o 3% FME AT S E 45 SC A e FR o i
O B B O 4 o DRI, 05 Cas 9% Ak B 45 A S It 2 Pl 55 ) SR US P25 A I i i & E 1 T
F A% R 5 51 0 1) G

[0067]  7F— LSt 77 S, ANk BH B4 5 B I RN USP Rk 110 2% R I8 25 1% A RGN B 1) 1 il
RONT] DA BE [r) AL IR 43+ (R, BEAZIR 43 1) BIRF e A B AR — B8 STt 77 22 A2 R i 1) 4
R AL ) AU B 7 7 81 3R 08 A — S8 St 7 R, il G B B S 3R 2 N 45 6 5 80
H BRI AL I M 28 5, BN — P B IR A o Iy — o AE — BE ST R %A A B
5580 7 5] () 45 A 5 350 5 5 AR A0 A% T B B 3 1 i S 3 o 8 FH A SO A T R LA 0 RN g v
I8 2 R S AR 1) 55 0 470 R AR TR R T R 2k T DA AR PR A R 431 PN (D5 471 (EH gRNA S
)15 803 Ui 1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.20.25.30.35+
40.45.50.55.60.65.70.75.80.85.90. 955100/ Ml 5t o A5 A T P4 25 1 — L8 75 T $ 44t 1
HEE, HAE (1) L IREE 2 E 1 E) D BERONZ ks (11) B B 22 0k s A1 (111) bR W5 fa 5
Z k.

[0068]  ARAFFHNASEMAE T Z P IR A B H o AE— LS 5 o, 28 2 KR & 2
RGNZ K PRIy o £ — HE STt 77 22 1, Jid 22 I8l 22 ik k& 22 RGN 22 Jik 1 Ci

[0069]  7F— LS 77 22 , USPZE F 33 Mt 2 I &5 HA) S RIRNA 5| 2 IYIDNAZ & 22 Ik Jd i 2k
17 M fl & o 7E RS B I = AN D S 380 1A) AT DA FH 8 Pz Sk K R A0 3R A (1514, Y
M (GGGGS) F(G) TR R d 14k 2 (EAAAK) A1 (XP) J% 3UI B8 W PE 2k , LGSR 4
X AR R I FH S B 2 Pl 1 ) e A o AR SO BT L R “E k7 R IE A 7 - BB 4y
(9] Qs G T 1 245 5 5 A 3l R D7) 50 65 R 3580 (1) b 2 B A B 0 o 0 — BB STt 7 R, B3k
FERNA G| A% IR It A i 220l o £ — L8 S 77 R, 332 3K e dCas O it 28 i o 38 W, 2 Sk Ar
TP JE ] 53 B AR S 5 22 1R) B I, FF e sk e B 42 22 R AN R L 43 1 B AR
g TR PR 3 o AE— R8st 7 S vh , Sk R AR R 22 2 R (19, BB E D) o 7
— LRy R B R AL T R R S AL A A RS T B, Bk K E
N5-100N R IEWE , 5] 4n K N5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.20.21.22.
23.24.25.26.27.28.29.30.30-35.35-40.40-45.45-50.50-60.60-70.70-80.80-90.90-
100,100-1508%150- 2002 F: 1R - tH 25 FE B8 < B3 B8 i (1) 42k o

[0070]  7E—2bsujifi 7 P, B2k B9 (GGGGS)  (6) ~ (EAAAK) B8R (XP) JEJF, BRATfifix
A, ol S 2 1 B 301 B4 . 7F — Se s 7 R, n ST M2 1.2.3.4.5.6.7.8.9,
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10.11.12.13.14.15.16.17.18.19.20.21.22.23.24.25.26.27.28.298¢30, 2 & , W RAFAE
ZF MR T MR E T, AT A HoAth A 38 42 3k 3 R0 Sk 4 R 06 AR 4
RN BT 5 K A2 R o A2 — S St 7 F b, G 1 Sk 2 i AR B AL S Chen SN
2013 (Adv Drug Deliv Rev.65(10) :1357-69, H: 438 Py %30 51 FH H: AN A L) A ik i) 38
S FL A A ()2 Sk 7 FI 0 T ARSI AN 53 R i 2 B 5 1

[0071]  #E—Besijifi V7 S, A SCHR AL I 7 5 14k R 5 B 1 %) — PO A 0 2 5 44« [INHL] - [
Z B ] - [RGNZ ik ] - [USP] - [COOH] ; [NH, ] - [USP] - [ iz B ] - [RGNZ ik ] - [COOH] ; [NH, ] -
[USP]- [RGNZ Jik] - [Jlii Z /& ] - [COOH] ; [NH, ] - [RGNZ Jik ] - [Jlii 2z ] - [USP] - [COOH] ; [NH, ] -
[RGNZ k] - [USPZ Jik] - [ & 2 ik ] - [COOH] ; B [NH, ] - [/ & B 2 Jik] - [USPZ Jik] - [RGNZ
JIK1 - [COOH] , F& HNH, 7 Fil & 25 1 AN , COOHAE fil & 25 1 ) i o

[0072] AN FF P 25 1) — S8 T 2 4L I B - RGN - USPRI & 85 1« i & - A% TR I 2% 475 11
RGN-USPh#- 2 1 AT 20 - V) FIBERGN - USPRIL & 8 1, H 5 AN AL USPAS Mk ¥ R ALk i & B
AL, B 3R A C— TAZ B 2L 2w 300R

[0073]  FE—LBsEjti 7 Z RS EE A S LT &5 INH,] - DI BE] - [ IR B 2R 5 1
RGN] - [USP] - [COOH] s [NH, ] - [Jii 2§ 2 k] - [USP] - [#% BRI 5% 7% BIRGN] - [COOH] ; [NH,] -
[USP] - [ Fit B ] - (A% BRI 2% T AURGN] - [COOH] 5 [NH,] - [USP] - [A% & Il 2% 3 FURGN] - [t &
it ] - [COOH] 5 [NH, ] - [A% &Mt 5% 35 FURGN] - [t 22Uk ] - [USP] - [COOH] s B¢ [NH, ] - [A% W& il 2 Vi 1)
RGN] - [USP] - [/l 2z ] - [COOH] o 37 4 BHAR , “FZ IR g 2R3 IRGN” AUR O RAZ N IL IR I R T
[RAEATRGN , CLFEAE(TTCRISPR-Cas i [ o & B Y ERfF , “USP” ARK —FHELZ FHUSPZ ik

[0074]  7E H At St )7 S b, M-S B E A& LN 458 INH, ] - [ 28§ ] - (RGN I g ] -
[USP] - [COOH] 5 [NH,] - [fii 2] - [USP] - [RGNYJ) 1] - [COOH] 5 [NH,] - [USP] - [t 2/ ] - [RGN
Y1 ] - [COOH] 5 [NH,] - [USP] - [RGNJ) 1] - [t 2k ] - [COOH] ; [NH, ] - [RGNYI] 1 g ] - [l 2
fiff] - [USP] - [COOH] ; 5% [NH,] - [RGNYJ) F1fifg] - [USP] - [t %/ ] - [COOH] o B 4 FR A , “RGNY] [
fig” AR O R AN BAE N Y) OB E PR AR ATRGN , BLFEAE A CRISPR-Cas & [ o 18 M. 24
A, “USP” R —Fheli 2 FHUSPZ Ik .

[0075]  fE—dbsijifi 7 Sorh , & A5 5SEQ 1D NO:47.48F176-94H F{E—NEB £
/809 JF 51 [] — P (0 i 7 it 28 B . 55 SEQ ID NO:40.41.95- 1429 fi4E— DB A 2 /80% F
1] [8]— M RGN (3% HA7) D) LA 5SEQ 1D NO: 1- 169 AT —ANB A Z /080 % 541 6 — 1t
fKJUSP.

[0076]  fE—Lbsjifi 7 Sorp , & HAS 5SEQ 1D N0:47.48F176-94H {E—NEB £
/1285 % 5 51 [ — M [ B T B B S5 SEQ TD NO:40.41F195- 142FF flAT — A B A5 £ /085%
5 %1 6] — 1 FRIRGN (BRI 1T E) LA K 5SEQ 1D NO: 1-16H AT —AN B E/085% J5 41 [7] —
PEFRIUSP.

[0077]  fE—RLSIf 7 b, Bl G B E A 5SEQ 1D N0:47.48F176-94H F{E— PN EA =
/1390 % 5 1 8] — M 1) i 8 B & 8« 5SEQ 1D NO:40.41F195- 142 [l — A B E£/090%
15 %1 [F)—PE RGN (B ) O ) LA 5SEQ 1D NO: 1- 169 AT —/N B Z /090 % JF 51 [ —
PEFIUSP.

[0078]  fE—bsjifi 7 b, A& A5 5SEQ 1D NO:47.48F176-94H F{E—NEB £
/1395 % 5 41 8] — 1 () i 8 B 2 B« S5SEQ 1D NO:40.41F195- 142 [l — A B E£/095%

21



CN 116157144 A W OB P 13/59 71

5 %1 6] — 1 PRGN (BRI 1) LA K 5SEQ 1D NO: 1-16H AT —AN B E/095% J5 41 [7] —
PEFRIUSP.

[0079]  fE—LLSLyti 7 b, B & B E A B ASEQ 1D NO:47.48F176-944 I4E— s
SR T 5 B M I G B SEQ 1D NO:40.41F195- 14270 BT — /N B & 3518 JF 51 1
RGN (BRI M) LA K& ELAASEQ 1D NO: 1-16H fR4T— AN P & 3L R 5 41 frUSP.

[0080]  7F—LLsiitiJy =, bakiE A A I -7 RN IR L 721 AR — 28
ST R, A SRR A T A AR LT A A — S B A R — Mk
R4k 741

[0081] W REAFTE B AR IR PR AR A2 58 A7 )7 51, 491 A% i 625 5]« 40 P O 5 62 ) 1) i
7 Z0 1 anAZ gt 20 B Ath e A2 A 5 DA R T TV A Ak BSORE I Rl B 1 ) BUAR 2
ARSI A IE B ALE 5 7 A B bR 25 7 S AR EAN R T A R RSk & A
(BCCP) #3% smyc - bR A5 1A 85 H - B2 JFLAG- B2 MLEER (HA) -452% , 2 HE R AR (AR
NHRA TR s - #3%5) FF LS G 58 E (MBP) -F5%% wnus - #3258 A Bt H K-S - F2 il
(GST) - %8GRt LR 1 (GFP) -bR2E I EUL L H - F5 28\ S- #5285 . Sof tag (41, Sof tag
1.Softag 3) .strephns W) R EREBFFRZE F1ASHFRZS VSFRZEMISBPARSS . Hofth &3 1 7
FIRE AR GTIRELARN T2 R AL B 21

[0082]  7RHELLSTf 7 R, ASCA T IIEG 8 B A& Rkl & B I a0 i i 2= b —
A0 0 55 53 AR 358 o 20 D % 35 5 A SAE AR A o L RN B I LIRS B B TR R R R IR Tk
i (RS BH B8 140 I 55305 45 A 380 38 B HO R PR RO IR i i AN A bl P R R ik 2 (R otk
YT B 7 325 45 A A sl K R R IR IR AR 2t (RN K Mgl B 5B 45 A 48) (S0, Bl Milletti
F. (2012) Drug Discov Today 17:850-860) 1] [X B . 4 i % 375 25 w4y 35 ) — AN HE R 1) P51
B K N G0y SR B B 1R IO 2 s B0 R (TAT) &

[0083]  #F b5t Jy A SCHR AL USPER B & 2R I8 B & 4% e AL 7 81 (NLS) o A% 58 ir
&5 BT 5 R B SIS 5 SV 1] 18 AL AS 5 AN/ B4 i 2 328 45 A 3 ml A Tl
R o (No) R R o (Coig) BXCH R RS 2 I R & .

[0084]  7F—&L ST /5 & A, NLSF A 2| fill & B 1 BUSP [N o 75— L8 5Tl 5 2 1, NLSFil &
FI| @A 55 A BUSP A Caiy o 78— L8515t 75 Z8 7R, NLS il & 21 @il A 25 (A B9 USP BN o 78 — L 52
J5 ZE  NLSFil-& 2 fih 6 8 H FIUSP R Clity o 75— 28 STl 77 28 7, NLS Rl & B Rl & 8 RGN 2
JU BRIN i o 7E — L8 S i 5 52 P, NLS Rl 21 A 2 1 RGN 22 JIK (19 Cof o 7 — L8 St /5 & 71, NLS
RilE B R A B I 22 IR N o 7R — SR S 7 S NLSRil G B il A 8 A I I = g 2
JU B Cig o E — L& S 5 8 H , NLSI I — /N Bl 2 A2 Sk il & B Rl 6 B 1 BRUPS » 75 — 28 5 it
5 NLSTE R A B2k BB L T 5 A 8 H BUPSEL & o 75— L8 STt 77 22+, NLS L & AR 3L
PR EEHE I AT —NLSJF 1 () & R R T 41 o A — e 51t 77 27, NLSEL & 4nSEQ 1D NO: 428,
SEQ ID NO:457x R IR T 51

[0085]  #E— sty &, A SCHREAL ARG B AL R e e e R A A KR A il
SEQ ID NO:1-1614E—AN oS8T , £ HAh St 77 S8 b, AR Rl & B AN B USPHY
KT, AL AL I B, 75— L850l 5 R, A SOt R Rl A B F gk — 2D AL A RNA
7| F BIDNALE £ 45 R4 350 Mot S0l 45 A I AN USP 36 1% B

[0086]  fE—LLSIfiti /7 S, A K B RLG 8 B 2 RON L I B AHUSP , HFhUSP R A 5 SEQ
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ID NO:1- 16" f{fE— D FED50% ED55%  E60% B /065% EDT0%  EDT75% 5
080% 2 /085% & /090% F/095% . & /096% . /097% B /098% . £ /99% , 5 100%
FH A B 22 TR 7 21 o S Rl B 1 1) S A 6 A SR SISt 4510358 40 v oA o

[0087]  fE—Hesjti 7 B, MG E A E —MUSPEZ Ik AE — Bt 7 B, B A SR A A
B LR Ol I Sk TR E B 2 D P RRUSP 2 B A — St R M A E A e S
FHUSPZ ik, 7 HL28 —FhUSPZ Ik SRk & A LRIk,

[0088] A& BHI 5 — AN Szt 77 R A AL A A B RN 51 S RNA (fF N B 5] S RNABK A XU 5]
FRNA (GEFR NgRNA) ) FIAZ R A E A

[0089]  TV.4whd R M mE e e 2 JIK il & 5 1 A1/ B gRNA 1A% HF IR

[0090]  ARATFF N AIEHE T bt A SCA FF IR EIE F € 2 K1) 2 1% 2 (SEQ 1D NO:17-
32) ANTFNFLIRA T LA & E AN 2 ERR, ikl & & B a5 M2 B AIDNAZ &
L, 40 RS B R R T R 48 b4 A5 B TALEN . AR A TF N A8 32 4L T gmid i S B E M £
R, BTk il & 81 3 A3 USP | i 220 il 45 14 S8UFIRNA 5] 5 [DNASE & 22 Ik o IXFIRNA 5| 5 (1)
DNAZS & 2 K AT LA AERGNECRGNAR 44 . H 1 5 A8 4K AT DA 2 A% BRI 2 vt TRV B0 U7 1T g o RGN AT LA
CRISPR-Cas [ 8 HyE AR B B . SEQ 1D NO: 4014143 5l /& RONAN) 11 BERONAS 44 (17 4
B 3] P4 S 451 - CRISPR - Cas A% PR il 114 S 451 S AR 438 A P J 0 FET 5 9 HLZRABL R o) B2 AR AT LA
Az GRAFAS A, Hoh R V) 11 B i e W% I il 2 i 1) o

[0091] A<k BH A — AN St 77 SRERAL T s L5 AR SCHTIR RGN it Z( B ATUSP A ik 5 B
(1) 2 A% FF R (SEQ 1D NO:1-16, BILARK) o 7E—LLsTiifi /7 R, 28 — 2 - T TR g i RGNAE 7]
SR A% IR 7 51 AT 75 1 51 T RNA 7R Fo Al s it 75 22, 51 SRNAREL A 8 (3 e AR [ ) 2
AR i .

[0092]  RiE“ZRFER KA B 1B A AT N2 R IR T B HEDNAR) 2 4% H R - A% 415k
AN GO AT 2 1T 1R ] B R A AL AT R (RNA) DL S AZ WE A% T IR 5 I S8 A B A% 1R
(R A o 1P it S8 A% AR A T R AAZ W AZ T IR BE 0 & RARAFAE 4y T XA S A Sl . A
SN TE B 2 R R W 55 A T S P 41 B A E AN PR T B 2 5K 0UBE T 0 2R 3R 45

Var
2

[0093] A B I — AN St 77 S22 A5 5SEQ ID NO:17-32H AR — D& AD50% & /b
55% & /060% B 065% FET70% EDT5%  FE80% E85%  FE90% FE95% .
F/096% BT % FE/98% | FE /199 % Bl 100 % AH [ i 51 AL IR 70 1, Horh BT ik A% R 7>
T-Ya i EA PR E AR E 1S PETUSP o B BR 7738 v DLEL S S i3 3l 7 B 1k T R 4 1 1]
PAgmht @A 2 1, 2L iR 4 0 I USP ] 45 /E Hh % 42 22 DNAZS & 2 JIKORN / B8 00 Si » 7 — L St 77
T R TS A B B, b gD I USP AT R4 M % 52 RGN / B it 2 -

[0094] £ 2 g Bt 4% A BH B USP I 22 4% 1 R B A% R 231 1T LT X 78 BN 1R 1) AR W) Ak R i 3R
IS AT BRIk R T-HAL” B G T A1) 2 5 L 5 A - A3 15 T RO UL S 1 32
211 PRI 0 %35 A5 P 0 28 B S SR AR I 2 i IR b 17 1) o T AR IR K F B — A%
BRI 5 o 1R A T 2 M B A A A R 2 A B i T R R ) R A R R U
IR 53 ¥ AT LA A S il 40 Hb il 25 0 AR Ak o 50 1 R AN HR L 22 o 2 W4k ) Ml 4715 B A At
22 SCHRAE AN AT H 2 AT SR A3 1 (R AR A 8 2505 -6 H (131 18, 2 L, 451l 4, Campbe 11
HGowri (1990) Plant Physiol.92:1-11) A48 - H T & BB Y Pe e 25 IR (1) 5 v 02 T 3k
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5192 W, fl i, £ [H £ F 55,380,831 H15,436, 391 LL KMurray%§ A (1989) Nucleic
Acids Res.17:477-498, €A1 5] FIFH AA L

[0095]  Zhth A S H IR (R USP Bl & 8 1 A1/ B gRNA [ 2 4% R v A2 2k & 24t , DA A
TR AN IE BUAESEOS IR FZ0 P AR 2% IR B AE R p R R S B S R 2R TR R
I8 B ] PR B IE R 2 g ABUSPAN /5B & USP W RNA S| 5 BODNAZE & 22 IR AN il 2 i 1 i & B
N/ BEA SCEEHE T gRNAR) 2 AZ P ER )5 FI3° IR 41 o iZ B n] A S B i L e b 2= 4B W)
A ) 22 /D — P A0 Ik DR st A% oA o an SRAL ST A L DR BT, T RS20 B PT R AR R
ARAE PR HUER B S48 A BUE 2 o 2 TR I Dh e M2 Bl an, 1B 301 5 8%
R 1) et B DX 358 (f57) 2, B USP it 22Ut A RNA 5| 3 FRIDNASS & 22 KA/ B gRNA R X 35k) 2 [8] AT
FRAE M IR FOVE B R I Yot A DX IR T 1 D) R P8 2 o AT # A e 122 1) o A AT DA 1 42
R ERARIE S 24 H T8 AN B o G b5 DX 3SR B2 6, T 84 b 0% 2 48 G D [X I3l 7E A
[F) P e A o AT IR R, W] AFE 2 ARk B AL (AN BRI BT AF - 5140 , Jmhs 48 ST
ANTFIIPRIEBE R € 22 Ik (R b sV E N Al S A ) A IR IT Sl (242 T — N RIE
&b, Mgt gRNAZ IR IF I I fE 43 IR B & b i — DSl LR AR — Rk &
B G 65 A ST A T USPIIAZ B R 7 1), 28 — 3Rk S Bl S USPHIRE & 82 8, DA K
TE5E R & L4t gRNATIAZ H IR 7 51 o IX PP 3R I8 SR A 2 AN IR il 1 A7 e A/ s B 4]
A7 R, DA 2 R T R 104 N\ 52 18 755 DX I3 1) 3% S 1R 71 o A i AR AR AL e Bt s i 2 PR 1 38
EE .

[0096]  RIAEAEHL KM -3  J7 Ia] R A0 5 78 IO R 1 A= Wk A kA | 2 s (LA IR AE
— LS T ZE v, B UG X I (B, B 3h) AN K B USPYmtS 2 A2 H IR LA S e 5% (LA &L
FE— LS 7 2, ) 4k X (R, Ok X380 AR B3 FRe fErE EA e 5
SRS G i 7 1 R R o YT X3k (9, JE Bl A S TS X DA SR R 24 1B IX 480 o) 11
T 20 i B4 U T DA A P R R B Y ) o A AR ST ASE F (R 06 TR A “ Rl 2 YR E AR
(51, 8, Wi Sk 3 AH R YRR, W2 & S i AT AR A/ Bl 8 R 4 A
RO IR IR A A ) 77 21 o A% ST B st FH 76 £ 228 DR B 45 5 e Sl 4 [X 3 mT
ERAEHUE R I i 7 21, % ot 40 X 5 S 7 51 Y

[0097] & EHHIZIEX 8 n] AR AR A (A. tumefaciens) BITi RIS, flUn, & A&
J35 AT IR R il & B g 2% 11 X 35, 318 2 WGuerineau®E A (1991) Mol .Gen.Genet.262:141-
144 ;Proudfoot (1991)Cell164:671-674;SanfaconZE A\ (1991) Genes Dev.5:141-149;Mogen
22N (1990) Plant Cell 2:1261-1272;Munroe®s A (1990) Gene 91:151-158;Ballas%: A
(1989) Nucleic Acids Res.17:7891-7903; F1JoshiZE A\ (1987) Nucleic Acids Res.15:
9627-9639,

[0098]  ZANF TS T B A HA R T RV E AL /L B T AT 3 5E At iR
T R AR A S AL R GRRIR T Y T AR S5 S W, B, S E LA 55,039, 523714,
853,331;EPO 0480762A2;SambrookZE A (1992) Molecular Cloning:A Laboratory
Manual ,ManiatisZ® N%i% (Cold Spring Harbor Laboratory Press,Cold Spring
Harbor,N.Y.) , JGFR “Sambrook 117 ;DavisZE AZm%E (1980) Advanced Bacterial Genetics
(Cold Spring Harbor Laboratory Press) ,Cold Spring Harbor,N.Y., LA H e 5] H
SR
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[0099]  ZE il %% ik &t , T DL & FHDNA A B, DU 76 38 B (0 7 6] E RIS 4 s oL T T
T8 L R G HE H R HEDNAT 1) o itk , AT DUASE FH 27422 1 Bl Sk R IEHEDNA B, B3 mT i Je HoAth
BEY R AL B A PR A7 55 B 25 22 A IODNA L B 25 IR A7 2045 e H i, vl 8 S AR Ah i
ARG B ST B PR BT AR K ST AR 91 dn A 4 R e

[0100]  ¥FZ JE 307 0l H T A K B 09 SE it . o] 28 T W1 B o Rk R 30 7 AR T DL 54
R A A KB BRI A SR AR e VA S 2 2 R 1 B B O A
S F A DL TR BRI AE R (3R IE . 2 0L, 5140, WO 99/43838 Hh A5 [ 4 F1) 58,
575,425;7,790,846:8,147,856:8,586832;7,772,369:7,534,939:6,072,050;5,659,026 ;
5,608,149;5,608,144;5,604,121:5,569,597:5,466,785:5,399,680;5,268,463;5,608,
1425 VA )2 6,177, 6 L1 B JE 815 e AT 51 I A AL

[0101] S TAEAMEY B3Rk, 2 3 3l ik e dfCaMV 35S 5 3))F (0del155 A (1985)
Nature 313:810-812) ;/KFEIsNE A (McElroyZE A (1990) Plant Cell 2:163-171) ;32 &
(ChristensenZf A (1989) Plant Mol.Biol.12:619-632f1Christensen® A\ (1992) Plant
Mol.Biol.18:675-689) ;pEMU (LastZ% A (1991) Theor.Appl.Genet.81:581-588) ; LA FZMAS
(VeltenZF A (1984)EMBO J.3:2723-2730) -

[0102] 5385 3+ IS4 2 vl AR B4 RIS S I Adh LR 31 ml e i F48 3805
SHsp70 /4 81 F 0] B 675 5 IPPDK 5 2 1 F1 i FR 4 195 TA B R 2 AL % (pepcarboxylase)
JBET . A AR R B3 W, Z2RE S M In2-2 8 3h 1 GEE L H] 55,
364,780) AEK F T 1AL Z R 5 B AR A s dH 2 AT B TE T Ax i g L s 8 1 (PCT
US01/22169) KM MEERNMNMEREZF (W, W,Schenad A (1991)
Proc.Natl.Acad.Sci.USA 88:10421-10425F0McNellisZE A\ (1998) Plant J.14(2) :247-
257 MET R 15 5 INEREJE 3l 1 AU R I R 15 2 8 2 3 1) W LR DU 2= 75 5 B A Y 30
ZAHI RSB T (B, B0, GatzZE A (1991) Mol . Gen. Genet . 227:229-237 LA % £ [H £ F
55,814,618F15,789,156) , E A TEL 5] F HAA L,

[0103]  ZH 2 e ME B e 1) JB 3+ o] T3 R ZH 2N ) R IE M AR I 3Rk o 7
FEHE S 77 e, 2R e M B SRR 1) R B FAE R A AR 2 G TR T I AR 32
KB TGP A B 0 SE B ELRE D02 L AE i an ik R SRS BT AR I Bt e 2H 2 kR R i 5
37 “HEURE R 5 3 TR AAE sl U 4R S 1 5 B 7 o 5 3 IR 1) 4 7Y
FIBANIF] , 2H L 5 11 0 o 8 DR VR 3 1) LM ELAE RSP B 45 5 o TR, >R B[R] 23 1)
FHER I R B J5 3 AT Diade A TR a8 2 21 b SERL S JE DR A 2 HL T SE 3Rk . 7
— LS Ty R, R EFEH AR R BB “HLRE” 1 B Bh o Pl U E A — 8 52
A Hb AN AR B 21 21 R R 4 e S ) SR B

[0104] 7 — 865t 7 &, gt A SCHTIR IUSP AR BR 73 T B0 5 4 i 28 ks S v SR 3 1o
“UHMI SRRy R B B TR E AR AN AN I R e g g S R IR B R 1) SR B .
i an, Hrp FEAE Y B G ThRe B 40 B SR A A e Ve R B T B B EEE TR AR Y AR B ) — 4
S ELFEBETLAN A AR « - H 1 2485 40 B A9 200 P DA % ZE 4 M (stem cell) o AX R 43 ik ] A
AR AR IR I SR BT AR SR ABYOLIE” () B B R RS — N E B AN B B O
B — 5 A EB AN AE SR L A0 f SR A v R R IE I SR B il , e AR B A TR
YR TIACIE 10 3 20T T B AP0 S i 1 T AR A 40 B 1) — 5 S5 L FEBETLAT A L AR -+ 11
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7S A MR A T DL S SRR

[0105]  ZwhBUSP . fltG dr 1 A/ BLgRNARAZ IR JT 41 v] 5 Wk TR AR RNA SR & Big R0 1) J3 3l 77
H AT AR A 42 UF) a0 T 44 b mRNAG il o 78 G SRSt 7 28+, W 44k AR 40 5% IRNA LA H
TASCHTA M 773 B0, Ja 507 5 51 R LU TT \T38ESP6JE ) 1 FF 41 , R T7 . T3k SP6 i 51 T
75 B AR AR  AE ISR S 77 S v, AT i A 32k B AT/ BRRNA DA FH T AR ST R ik (1) 25 (R 2H A2 A
Tk

[0106]  FERELESLE T S, dm b USP . Fil& a1 F/ B gRNAR 2 IR IE T 5 2 IR IR AL
55 (4N, SV40 2 RAME S e /R ARG 5) F1/8i b — AN 24 b R 31
Feo R Ak, dmbd i s Mg Bk & 2 B R e T S S 2 b — MR E MG T B — AN L
175 25 MR / B RE W K B 1 i B B R e Al A B I B D — MBS IR T B E R, inAR
SCHO AR FTIR E 6

[0107]  4wALUSP . fill & &5 A1/ BLgRNAK) 2 2 H IR I A7 4L T — DN EUR B 2 A HAA . “8
R Rt T IR R Bk B 5| N1 AN 1 2 2 B BR A G W) - & 3 1 BUAR B4 TR
AR R BEORL BB N T/ G A I AT UL R B B (5140, 803 B3 2044 L R A OC
BRHUAR IR B BAAE) o Sk o] B 4E 80 A1 1 2R aA 45 ) 7 41 (9 4, 38 58 1 7 31 \Kozak 7 41 |
Z R T H e sk 2 b7 8) GEBEMEARICT Z (B a0, PrAE R DU (B SR S5
HiAME BRI #E”Current Protocols in Molecular Biology”AusubelZ¥ A ,John Wiley&
Sons,New York,20038% "Molecular Cloning:A Laboratory Manual”Sambrook&Russell,
Cold Spring Harbor Press,Cold Spring Harbor,N.Y.,%53k%,2001 54K,

[0108]  #fAid i) f 4% A T IR B AL A M A e B M A i R o e B MR A B DR T A 1)
I B B2 R IR % o bt B D L FE S g Pe A PTG, Gt R IR L AR T T
(NEO) FH 25 R WL i A5 il (HPT) FR LR, LR 75 0 18 2 R i [ L YRR TG IR M R i) DA A2
2,4- “FRE LRI (2,4-D) MR EEAL SR BT 2R .

[0109]  7F—sbsjiti 7 R, 403 9w i A & RNA 5] 5 FIDNA LS & £ iK1 anRGN Y il & 55 A 1Y
JF A B IA B AR AT PAEE— 220 & dn i gRNA T 7 41 o Zm i gRNAK (2A4N) 41 m] 5 2 /b —
AN S5 e 51 ] A s % B2 DL T gRNATE JBE R 1) AR 0 AR B8 1 3 40 i A i) 308 . il
G i gRNAMK) Z A% F IR 7] 5 FHRNASR S B TTT (Pol TTT) RS 5 801 8 41 ] e i B . &
EHIPol TTTR Bh1 ML 35 EANR T FLaIHIU6 . US JHIATSL RNAJR 31 LA L2 K A5 U6
FU3JE BT

[0110]  4nfrda/mi, B0 % dm b USP il 85 1 A1/ B gRNAFIAZ 7 IR JF 41 (1) e 12 ) 8 A4 v
T AR I AR o T3 A I 73500 SO A% IR A A 5] N BRI A= 4k . “ 5
N & A DA A5 g A 4t N\ = 40 B PN 38 1 0 SR A% IR A Ak 5 N T E 4 B o A% PR 1)
TIEA T L T AL R A AR 5 N1 AR R 775, T2 AN 75 E%A% H FR Al g A
HENTE AR 20— AN AR ) P9 58 - 18 32 20 B o] DL A% A0 B B8 A% 40 P« 7 L Ak s
77 R, FAZ A A2 T A0 i FLh P an A Bl B AR A . B TR AR R A AR SN
T UL S FARAE 5 40 B P 0 77 6 R A Attt b 2 ), AL FE AN IR T A2 e B4k 5 v SR i
TR IR R TT .

[0111]  XELTF L RECR ALY, W W AE Y, s R UL A B (Blan , i
25 VIREE) JFhT A0 BT A VR B LS A AR A AT B2 A R BOR A A ()
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un, AR 2 B G TR AR MR S AR AR A A AR AR L ) B AR A AR o

[0112] I BEDR A= WA Bl e A I A= W AR B R e e A IR AR W)k B4 i B A 22 46
FENBCRES T G b A% BA 1) 10 20 1) 22 A% 7 IR B AR AR o IR TA IR 281 o Ath 21 B0 N Y A% R 7
H1|BDNA Fv B AT 4 5F N 215 E 4N R AT B AR R AR 3 AT AR 2 F T 1A
2T B 2 A T 79 P = SR R I 9 o AR i R A R ) e A m T R e VA S | RS VH A
FL AR (nicroprojection) JE R BORL ¥ 3%  FL 5 FL . A8 fik /B 4T 4E B A B
S PEGAT T Bl R 5 L v TR FH S -FDMSO$E AR L DEAE ] ML 7 DL X i 524 S/ B
AR S AT - YD I = S B B A/ B gRNAR 2 % B IR MR 2 T 1 5| N FE IS
e 1B E IR R DL LR AR B SR B ARIRIE, DL B RS AE i i B R
(Caulimoviruses) (I WIAEMESEAEM 5 85) X AE T B (191 40 2 4 2 E AR i B3 B R K 2R 4L
i EE) LA S RNARE )99 55 (191 an R A8 s 5 1) A .

[0113]  HAb 7 R UL A T8 2 KBk 2 B A R 7 41 51 N N 1 7 28 AT AR 48 4 3 1) FH T
AL B 1E AR SR A (), B A BOR Y AR R AR BT AR T 2
ARSI A CL AN, I S SE E L R 58,575,425.7,692,068.8,802,934.7,541, 517 ]
IR AR L T7 ik, X G L v R A — R AR I8 51 F 9 A AR 338 2 WRakoczy - Tro janowska,
M. (2002)Cell Mol Biol Lett.7:849-858;Jones® A\ (2005)Plant Methods 1:5;Rivera
2 N\ (2012) Physics of Life Reviews 9:308-345;BartlettZ A (2008) Plant Methods
4:1-12;Bates,G.W. (1999) Methods in Molecular Biology 111:359-366;Binns#N
Thomashow (1988) Annual Reviews in Microbiology 42:575-606;Christou,P. (1992) The
Plant Journal 2:275-281;Christou,P. (1995)FEuphytica 85:13-27;TzfiraZs A\ (2004)
TRENDS in Genetics 20:375-383;Yao%¢ A\ (2006) Journal of Experimental Botany 57:
3737-3746; Zupanf1Zambryski (1995) Plant Physiology 107:1041-1047;Jones% A
(2005)Plant Methods 1:5.

[0114]  HAb W] FEUX IR AR E BUBEN BN - “FaoE A B A0 T8 9l AN 15 B4R A %
TR A s R 2 15 A0 ) R R A L I H Rt ol L 5 st A% » “WR i 364k B 7E 48 2 1%
TR 5 N1 L4 N I HAEES 278 A0 2L R 20 N

[0115]  FH T W SRR AL J7 ik 2 AW b S i . 2 0L, Bl i, SvabdE A (1990)
Proc.Natl.Acad.Sci.USA 87:8526-8530;SvabfiiMaliga (1993) Proc.Natl.Acad.Sci.USA
90:913-917;SvabfMaliga (1993) EMBO J.12:601-606. 1% /7 iE 4K #i T & A % £ M AR ic 1
DNA R~ 8 325 R0 368 3 [ 0 B 2H % 12 DNA B ) 22 o A S R 4.« S &b, o AR B A ] i st A% G
B R RN BT A4 4 IO RNA SR A5 i ) 4 20k (1) 36k ok e sk (transactivation) YBR[ i
RIS AT B 3% FE R DR SE PN . fEMeBride®s A (1994) Proc.Natl.Acad.Sci.USA 91:7301-7305
HFTEMARS.

[0116] &M e AL A AT LU JE A% 98 7 3 AR K e S DR AR WAk, v A Y - 2 AL, 6
McCormickZE N (1986) Plant Cell Reports 5:81-84.4R )5, Al AMF X Letg A=K, 7 FHAH
[F) % A i B B (] o SR B3R, I HLSE 0 5 A 30 B8 R AR AIE 1 2 R B 3Rk R A5 4R 584
AR AR EEE 24X, DAR DRAS 8 4ERF 8% 0 B R AR () 3R I8, SR, O 1 DA Ok
CL 280 S B 3R Y AR AR R 3Rk o DA J7 3, A R B SR A LA AR 0 B4 N LR R0 N I AR
B IR T R A R A (91, A BH B 30 &0) B A Fh - (PR “Fe R R M 17)
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(01171 Wik, T DK O 3 A B4R L 51 N4 N o 3 e 4 ff ] DAY H Z B
Horh g i DL B AR T VR Ak

[0118] A SCHEALR T HI 0] H TR AATAT R A, A S AR T« B A AR 7
T o SO R ) B SEAL S AN PR T FOK (BB R Vm R /NE m H 2% PR L0 A+
TERHE ) AR S AR KRG RS RS VI RS Sk s = 8 BYr e
RS -% AN N4 16 200 20 S = i3/ =N 152 Gy S 7 I T RPN - o 2 N G
SEARE TR HIOE AR I EEER R A A AR R VI B LA S R
[0119] B EFEEANRTHAM . EE S M S 5 DA 3 K G % A&
JRHICurcumins J& B O o W5 AE P AFEEH AN R T FE RS AL L 5 BRIE RS VECER AR 4 A L 7K
i B RE DB RIE AR UL B AE AR b , AR B AE A A2 AR (B, B & 2R =
ANFZ T HZE L TRLLA AR RHE A AR SRR AL KRR KBS H R VR
7 MR

[0120]  GnASC R A A 1), AR “HEA” B0 FE A 0 40 o A 420 D A ot 4 T DAL B AR R 1)
T MM 2R 724 V) A 23 I L DL A AEAE Y B P 0 v an Rl S A6 S TR Bk
FhF A B SRS AT R R AL 5T 2R VR VRS B2 SRS o o e R AR Y A
B ETR T BT YR 2 A B T R R ML R A B R AR S
AR AR DL S SEAR AR AL FEAE A A B VG A, 1T 2 SR A A I 838 0 B35 9 I NI 2 A% H IR o
L TR AR SR AT BT HI A0 TR 7= & BRI =4, GG an 2k

[0121]  YwhBUSP . fltG g5 1 A/ B gRNAT) 2 1% 1 B8 o] T AU AT T A M B, LG (H AR
Tah (i hn, i FLh Y B 8 SR DU RRATShY)) R AR T LR DL B B G
TSUSP . fil 8 A/ B gRNA ) 2 4% H IR B 0] FH T 3 (AR AT S5 A2 M, B4 (HAN PR T AR TR
FOATE (B4, 2 AT 5 8 1 LA F (Bacillus spp.) 5o B A B @ I J L F (Klebsiella
spp.) ~BER 1A & B )L (Streptomyces spp.) HRJEI B & B J LM (Rhizobium spp.) 1%
HIRE BB LA HF (Escherichia spp.) A JE K LA F (Pseudomonas spp.) ~¥P17]
REJERIJLA M (Salmonella spp.) &8 IR J& T JLANFh (Shigella spp.) IR JE K
JUASF (Vibrio spp.) HB/RZRE B JLA A (Yersinia spp.) SRR B & HY LA Fi
(Mycoplasma spp.) AAF B &I JLASFl (Agrobacterium spp.) MFLAF B J& i JLAS Fi
(Lactobacillus spp.) »

[0122] A% G ¥ 5 1~ B3 AN ARS8 B3 1O 25 DR % 72 07 v mT F TR A% R 51 NI L 30 4 4 i i
LA X LTI AT TR g AR i BA ) ik B R 128 gRNA R AZ IR it FH 45 385 7% Hh (1) 4 il
BYTE FE AR AR R R 4T B - 00 B A 25 R S L FEDNA TR CRNA (91 401, AR SCH b 1 A 1)
W) RAZIR LA S 55 o g A BB I8 ORI B A B RL TR - i B3 2R 18 R 4 AL HEDNAN
RNAJ 55 , HLAE 815 22 20 P J B A B hn 23 e 5 1 2 AT 20 A PR ] 4 s8] B 455 0 FHAE R S A
M5 J& (Caulimoviruses) (B UIAERBSEAE M EE) OUAE T B3 (191 10 &7 4 3 €0, 46 - 25
TR KLU EE) UL RNATEY A 55 (] a0 M B A 5 25) I 304k A SR PR T R P I 2R3
% DL Anderson,Science 256:808-813(1992) ;Nabel&Feigner, TIBTECH 11:211-217
(1993) ;Mitani&Caskey, TIBTECH 11:162-166(1993) ;Dillon,TIBTECH 11:167-175
(1993) ;Miller,Nature 357:455-460(1992) ;Van Brunt,Biotechnology 6 (10) :1149-
1154(1988) ;Vigne,Restorative Neurology and Neuroscience 8:35-36(1995) ;Kremer&
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Perricaudet,British Medical Bulletin 51 (1) :31-44(1995) ;Haddada%$ A\, T-Current
Topics in Microbiology and Immunology,DoerflerfiBohm(eds) (1995) ; #lYuZE N\ ,Gene
Therapy 1:13-26(1994) .

[0123]  AZPR AR B 1B ik T 1L B HE I B IR % 4 R AT B S Al e gy AR5
FEDRIMG R B IO G D S 2 IR 5 Ak SR BH B8 - BUIR o - =X R K5 W #RDNA L N T B
T LA S DNA ) 24 7538 5 B 5 481 G 5 [ &R 55,049, 3864, 946, 787 LA f2 4,897 , 355 fifiik
T e B G, I IR B e ik A T B 1 (510, Transfectam MLipofectin'™ o3& &
T 2 %10 B 25052 AR U0 N8 AR e 4 1 BH 25 A 2 i it B 6 Feigner WO 91/
17424;W0 91/16024 1 ff9 FI8 L& 51 5~ A0 e 1k I o o 326328 W] DA 338 A8 40 M, (451 2, K A i 72
ATt ) BCRE ZH 2R (4, A N it ) o I8 5t A% PR 26 4 B 3 B ) ) S o A o an S B IR i R
B ) 2 R A SURECAR N AR AR (Z 0., il tnCrystal ,Science 270:404-410
(1995) ;BlaeseZ: N\ ,Cancer Gene Ther.2:291-297(1995) ;BehrZ A\ ,Bioconjugate
Chem.5:382-389(1994) ;RemyZ& N\ ,Bioconjugate Chem.5:647-654(1994) ;GaoZE A ,Gene
Therapy 2:710-722(1995) ;AhmadZ8 N\ ,Cancer Res.52:4817-4820(1992) ;£ EHEF| 54,
186,183.4,217,344.4,235,871.4,261,975.4,485,054.4,501,728.4,774,085.4,837,028
DL Je4,946,787) .

[0124]  FH A% BR 3832 (1) 2 T-RNABKDNAJS 25 1Y R i A R A 1 = FEdb AL ) 72 BL A
T B [ 2R AR PN PR S 4 B T8 B A A R A A i EE A T L B R A T AR
F (RW) , B %00 5 8RO AR SN ER 40 iy, IF H TR s A4 5 0 4n i i F T
B (BR) ALGN R TR TR R G T RLFE FH T 2 DR G 7% 1 100 0 s 25 V1200 B IR 75
JIRAH 9 DA S B Al 6 92 95 B3 A o A FH 00 2 SR B L 105 B DA MR AH DS B AR TR 8% 7 v L A
15 E R R A A S R ATRER, F FEUEA R R R KR IE . 7o, fE 17 2 A R4
FRAFIREIH bk DM R 3 = S IR

[0125] Ui 4 S 2 1) ) P Tl I 48 N AP RGBS B 1 T 49 5088 , AT 97 e 4 L 1 98 7 2
T o 1208 B 2L A2 RE 8 e T B L Al 20 S B I L I8 5 19 400 28 R o8 B A0 () 9 S
BREUAR DRI, 100 3 SR BRI TR 7% R G IR 10 H e T B 2H 2 300 2 SR 0 B A | I A
FH K AR i B 2 7 FIR R, BLAA 18 216 - 10kb AN 7 51 AL e BE 77 - B /MIRAAE FHLTR 2 8 FH T
AR R FIANELEE SR, K H A TR0 T SR R R S B B B R, DR R A LRI SR IA
J AR )30 S s B AR B R 2 T R A e v B (MuLY) KB R (A I P 95 8 (GalV) JJd
M o R BE (STV) NSk e 88 (HIV) R HH A REAE . (S0, #1, Buchscherds
N,J.Virol.66:2731-2739(1992) ; JohannZE N\ ,J.Virol.66:1635-1640 (1992) ;
SommnerfeltZ N\ ,Virol.176:58-59(1990) ;WilsonZE N ,J.Virol.63:2374-2378(1989) ;
MillerZ A\ ,J.Virol.65:2220-2224(1991) ;PCT/US94/05700) .

[0126]  FEWEI FIEPLE BB A A, W1 DAASE 28 T IR 55 10 R 40 o 2 T JId 55 (1) 2 ik R
TEVF Z AR A B AR = B AR, 3 B 75 ZEAm M o 3 A X FE I 34k, &3k
19 7 R A ZRIE IR o M B AR AT FE AR T 1] BRI R g R B A MR AE DS B (“AAVY) ik
W] T 5% 5 B SEAZ IR I A0 ., 491 G 6 1 TR FH D ER) A A A s, 5 ELFH 4 oA R B 4 i
RIRITIER (B0, 10, WestZ5 N\, Virology160:38-47 (1987) ; & [H £ 54,797, 368;
W093/24641;Katin,Human Gene Therapy 5:793-801(1994) ;Muzyczka,
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J.Clin.Invest.94:1351(1994)) . EAHAAVER A IR TV 2 R+ , B 4E 3L E LA
55,173,414 Tratschin® A ,Mol.Cell.Biol.5:3251-3260(1985) ;TratschinZ A\,
Mol.Cell.Biol.4:2072-2081 (1984) ;Hermonat&Muzyczka,PNAS 81:6466-6470(1984) ; fll
SamulskiZE A ,J.Virol.63:03822-3828 (1989) ., £ M 38 % 15 5, T T L A8 K Y1
= 200 0 4D 9 5 RIORL o 1K ol 200 B, 2 RS B 1110 29 3 M i R B0, 25 T e SR 0 B 10 J 2.4 i B
PA3174H .

[0127]  FHFJE RIVA TT 10 975 B 25 M 88 o 88 3ok A o A% TR A8 A 0 5 93 53 UKL P PO 400 i &%
TR A BRI E S 0L & A TR HEE 585 208 E NS s MR 21, HAh
WEET I T ERIEN (24 2R RS S HCR BRI R DR E w5 oL T e
B 2 S AR AL 51, FE RN ST s A AAVE A H S oL B Sk T
A2 7E B SER 2 P BT 7 I AAVIE R A [ TTRIF 51 o R BEDNAR B2 RN &b, ZUTIB R & A
Zi i HoAAAVEE K] (R rep Al cap) IIFE B BURL , (H R/ TTRF 31

[0128] -t m] LA F AR5 55 4 v di B & RIS I i 2 o 3 B B (e HEAAVER AR 1 1 Aok B
585 B JoORSE (R AAV S [RI R 3R o PRI TTRIF 1), A LA 35 B A 25 4 B JBRE o B 253 1)V e ml 3
T 48] 2 A A PSR A AR 5 M 75 LU AV T A8 Ak 38 B A0/ o o A TR e 126 2 4T G PR AL 4/ ¥ A 4
A AR N G CET 0, 2 WUS20030087817 , Ho i 5| B 3F AA ST,

[0129]  FE—esujii 77 R, AR SCHGIR I — AN B2 AN SR B I B A % I 2 G 1 3 4 e .
TE—SE St 7 e, A0 B AE L RARAFAE T 520 p I il e e 0 — SRS it 7 S8 Hp , B e 1
YL H 520 o 7R — LSt 7 R, AT AR B HCE 2 AT R, v N i R . A L
S 5, 20 M B AT R R R A I o AR At St T SR, 4 B BN A R R BRI L AR —
A RSt 7 S H A B A M R SRR T B R S SR A B R ) o A — e S SR, 4]
Ff A i 2R AT DA I LB, N R N R AR R LR B R R R . BT
BE 51 22 Fh 2 M 28 A A s R 2N ) 4B & 1 SEg A FE (AN PR F-C8161 . CCRF - CEM\MOLT
mIMCD-3.NHDF.HeLaS3.Huhl .Huh4 .Huh7 .HUVEC .HASMC .HEKn .HEKa .MiaPaCell.Panel \PC-
3.TF1.CTLL-2.CIR.Rat6.CVI.RPTE.A10.T24.182.A375.ARH-77.Calul.SW480.SW620.
SKOV3.SK-UT.CaCo2.P388D1.SEM-K2.WEHT -231 \HB56. TIB55. lurkat+145.01 LRMB.Bc1-1.
BC-3.1C21.DLD2.Raw264 .7 .NRK.NRK-52E .MRC5.MEF .Hep G2.HeLa B.HeLa T4.COS.COS-1.
C0S-6.COS-M6ABS-C- 1" b {2 4 il JBALB/3T3/)N SRR AR 2T 4k REAH Y . 3T3 Swiss 3T3-L1.
132-d5 N JLAF4EREAIAE ; 10 178 R 4EREI AR . 293 -T.3T3.721.9L.A2780.A2780ADR
A2780cis A172.A20.A253.A431.A-549,ALC.B16.B35.BCP- I4HiJfd \BEAS-2B.bEnd. 3 .BHK-
21.BR 293.BxPC3.C3H-10T1/2.C6/36.Cal-27.CHO.CHO-7.CHO-IR.CHO-K1.CHO-K2.CHO-T.
CHO Dhfr-/-.COR-L23.COR-L23/CPR.COR-1235010.CORL23/R23.C0S-7.COV-434.CML T1.
CMT.CT26.D17.DH82.DU145.DuCaP.EL4EM2.EM3 . EMT6,/AR1EMT6/AR10.0.FM3 . H1299 . H69 .
HB54.HB55HCA2 .HEK-293 .HeLa Hepalclc7 HL-60.HMEC.HT-29.1lurkat.1Y4H /L .K56241
Ffl . Ku812.KCL22.KG1.KYO1.LNCap.Ma-Mel1-48.MC-38MCF-7 MCF-10A MDA-MB-231.MDA-
MB-468 MDA-MB-435 MDCKI T MDCKIT.MOR/0.2RMONO-MAC 6MTD-1AMyEnd.NCI-H69/CPR.
NCI-H69/LX10.NCI-H69/LX20.NCI-H69/LX4 NTH-3T3 NALM-1.NW-145,0PCN/OPCT4H 1 % .
Peer PNT-1A/PNT 2.RenCa.RIN-5F.RMA/RMAS.Saos-240k.Sf-9.SkBr3.T2.T-47D. T84+
THP14H 1 52 \U373.U87.U937.VCaP.Vero4f il \WM39.WT-49.X63 . YAC-1.YAR J& H A% KL [A] i
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Folto 200 i 2R T ARSI B AR N 51 CLAIT 22 PRI IR (S 0, 451 4 3% [ 3180 55 724 LR O
(American Type Culture Collection) (ATCC) (Manassas,Va.)) .

[0130]  7F—uksijifa 7 1 , A SR 1 — A8k 2 AN SR Y an i T r e & —
AN Z AN BT AT TR R 7E— LSl 75 b, B AR R B 1 il A B8 (1 F T 3% gRNA
B A R WA (A% W AZ B 152 6 i ) 3 e i o il A B 1 A B AZ B LR A K s
YA P 4 g P T 2 S A A A I (R ST A LAt A5 271 P 4 )BT A L R o 7 — S
Jiti 77 ZE R, FAS SCHEIR 59— AN B 22 AN 2R AR B A T R % P 2 G P 41 B 5 DA I S0 i 7 A= Fo 4
AL R F VRS — AN NI A -

[0131]  7E s /7 & , A SCHEIR (1 — AN B A E ik F T A2 IR N 1% B R 3h P el s
S o 75— LSt 7 B b, R SRR sh e B e fE i — B I sLi 7 b, B HUR L, 47
g7 sl o 7E A S 7 S, B R AR A R, ) 0 R OKAR H AR, e 7E — e S
SRR R BN 2 9 XS | KRS REEG  AE — Se St R, B R R B ) 2 3L BN
/I INAN- IPN IEN I S a7 N S N SR T T SR 7 E Sl 1 ]

[0132] V. Z KK 2RI AR AR B

[0133]  AATFH AR T RIRAFLEN (B, BF A7) JR 1% e £ 2 22 K 10 6 14 A8 4 R A B
(LA B 7 HIISEQ 1D NO: 1-167) LA K i i AT 2% 1R «

[0134]  ELAR IR (1) 22 A% R B 2 KR Eb A ] DL U8R AR R Bl BR PR 1, (R AR (RN
BN AR B IR I 2 A% IR ER 22 AR I Th RS 1k o 491, 24 15 SRR I 22 A% EF R B 22 KA Lh A
I, AR Al F B R LA B N PR35 1 PRI (D 2 A [ 1403 A T AT e A AR

[0135]  RARAFLEMIUSPI F BRI A (U AR STA TF 11 0 Ee) o F B i 1k, A A3 an SR e A 12
B B B L BUR/BDNASE & 22 Bk sl L B BE A & B L 0 — 3043, BT id A 2
FIE -5 AL B USP 45 A4 35k 1 R AL R 2 1 RH LU R B0 HE 388 I 1 C— TAZ B 2 g 8 250

[0136]  RiE“F B e AR 2 EF R E KT FI—58 0 “F BE 8k A 93E M
N E SR, %2 RS L AR FR AP IE 1 (RIS A% R 1 B 2 B ) 2 10
BEAAZATR . B 8RS TR 7 AR 2K 1% 2 I R DLORREAE WS M =
e HE TR R AL USPIY v BB & b T8 AR I U 46 67 R T bE 4K 5 510 i TR
USP A= i M3 43 v LLAE 2 ik, HAL & I 4nSEQ ID NO:1-16+H fl4E—1M710.20.30.40.
50.60.70.80.90.100 1105} 5 £ N 4L & FE R IR I , B AR . S AR W3 4 358 43 T i@ ok
AR VAL

[0137]  — kil “BR” B AE R e A AU 751 0 F 2R, B EREERR L
AR N B — AN B AN AT R B — AN B Z A% R [ R S R0/ B I AN/ BOR 28 2 4%
B — A2 AL A — N B AR (B o G0 AR TR FH 1, “RAR” Bl B A= 1
Z W BR B2 K o A HE RARAFAE I R 7 51 B B R T 41 o W T 2 A% IR » PR <1 AR A
0,5 IR Ay 388 A B 0 (14 187 4 17 20 JB M 8 11 226 TR 1) R AR 2R IR 91 () S A 97« 5 41 an )
FH I T [ 3 1 5% A Bl 2R B (PCR) AR ASHE AR — %, al A F AT i i o 7 AR 2 R
55 T T QX A S Ay DRI AR AR (10 SR SR AT 1A 5 A7 22 TR A8 R o AR Ak 2 4% B A 25 A IR AT AR T
ZALATIR , 1 Wi i A FH e s 720 7= A R E AT AR G A SO R 1) 2 IR B 2 i EF R I 2 A% 1
B o — R 5 5 Gl 3ok A SC LA b 5 1538 149 7 510 LS 2 e R0 2 550 2 16 5 AR ST T (R4
ZRERN LIRS 25 E 2R ERAEA £/02140% .45% .50% .55% .60 % .65% . 70% -
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75% .80% .85%.90% 91 % .92% .93 % .94% .95% .96 % 97 % .98 % .99 % B 5 = ] [ 41
[ — 1%

[0138]  ASCAFHIFFE Z IR (RN, 2% Z 2 HR) A ARt A] DUl F A AR R 2 4%
TR FT9mht (1) 2 Ik 512275 Z % B T m it (1) 22 K 2 18] (1) 2 B[R] — 1 1 40 LU R PR o ] i
FA AR SCH At 1b 75 583 () 7 210 B 6 A2 7 A S ERk v H AR AT AN 2 Ik 2 18] 8 77 20 [R)— 15 1 4
EE o 2438 5 U BAR ST A FF BIATEATT 45 58 B 22 A% P B X S (R R A 22 BRI 10 R 51 TR — 14 4
EESRPPAN AR SN T AT ART 25 58 1O 22 A% P BRI, IX PR AN 2w P 22 JBk 2 1) 7 e ) Tl — 1 1 40
bt N2 D #140% .45% .50% 55% 60 % 65% 70% < 75% +80% +85% .90% .91 % .92 % .
93% .94% .95% .96 % 97 % .98 % 99 % B, 5 1= () 4[] — 1k .

[0139]  FEHARSLH 7 B, ASCA T Z LT R 4mAGUSP, HoAL & 5SEQ 1D NO:1- 169 (1)
R IERR A B A 2 /040% .45% .50% .55% 60% .65% .70% 75% .80% .81 % .
829 .83% .84% .85% .86 % 87% .88% .89% .90% .91% .92% .93 % .94 % .95% .96 % -
97 % +98% 99 % B F =1 I [F] — PE [ Z LR T 51

[0140] <Y BH 11 JR M g i o 2 JOK 1) AR A s 1 A8 A v DAFH 22 /0 B 241 - 15 R IR ke 2k L /D>
EZ1-104 GE I, £16-104) D ESA D FEAA D EIA DA EUD BIANF LRI
TEHARSL i 7 Fe A, 2 0K ] /B0 46 N B Co A, 124488 A P L M1 22 JIR RNy B C g e 2 22
/135.10.15.20.25.30.35.40.45.50.55.60 8% 5 Z AN LR .

[0141] BN R BN R, AT %A SCHRAE T USPHEAT 181 , M T 2 7 AR A 2] [ AN 22 4%
g o N AT AR AL AT dE ik A6 s 8 S S AR BRI LA SR N o T e 563, 72 45 44 /B4
DhRE 5 AR S AT 7 B S I R AR 1 1 /A 10 110 B A 248 331 1) 22 A% P R AN/ B 22 Ji A
AT TR NAS R BRI o BT DAFEAS 4028 PR I g £ € 22 IR Dh g B A O <3 X 3 g AT IR 5%
IR AR . T e 31, W LREAT cheadt PR s g A2 0 2 IRV P 245

[0142] A fAk 22 4% IR AN H 1 030 18R 5 A 15 DA U () 75 28 AN 5| B 2R P AT AR 1 7 211
A T FHIXFFRST AR SCA T B — A8 AN AR FJUSP (51 4, SEQ 1D NO:1-16) ,
DL 37 B HA SRR M BT USP . LI R 7 20, B 20 22 4% 7 R SO A AL &5 7 471 X 33 R A 5
G 2 K BB P A 1 5 125 41 IX 3L A B R 1 7 21 () — 1 9 B o] DA FE AR &b B34k P [ 5 2
AT T, ASE P IX Fh 715 5 G i SN B (1) 5 460 338 1) 7 270 2 e T A AR SR B USP e 31) 5 oAt
B Ji5 45 5E [JUSPEE R 2 [8] ee 20, DASRAS G b LA 5035 R JEOM B R 14 S5 i A 7 B P 175 40, 1 3
BIRIK ) 12 E 5T R8T = AT o SX FDNA U4 ) SR A8 A $tel b o N1 o 22 W, , B anS temmer
(1994) Proc.Natl.Acad.Sci.USA 91:10747-10751;Stemmer (1994)Nature 370:389-391;
CrameriZE N\ (1997)Nature Biotech.15:436-438;MooreZE A\ (1997) J.Mol.Biol.272:336-
347 ;Zhang% N\ (1997) Proc.Natl.Acad.Sci.USA 94:4504-4509;CrameriZE A\ (1998)
Nature 391:288-291; A K EEHEF]55,605,793F15,837,458. “Ct2H 17 ¥4 6 2 18 3o ol 40
FEIF (3 0 7S SR AT ] AR ) AR B A B o« ESCAH A R A J st 49 AN T 07 s URRAT:
i b3 A 77 20 (SRl R A b)) B 20 9 Fh ale B 22 PhAZ IR (B A7 8 ) AR ) — IR & 5 7E 2L
I FE A — A ERZ AL P IR IR B GER AL IR s IRk 2P SR aT e R B4 P IR
BB JG AT o A — 28 ((HAR 2 0) IO St 7 R, B R IE B ai ik AT Z 40 EH A, LA
0L 57 36 1) P () 22 Rk o B ZE AN IR B 0 AN I R T AT a8 VA b B AT B T R S, el T
DAFE A AL B R BN I AR, B3, nT IR B, AT e N e FE Y A )
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[0143]  UnASCAE A 2 4% IR B 2 IR T 2 (1) 1 5t b B s FH 8 3 3 1) — 4™ B ] — 14
P RCHAESR 8 B EE R 11 b gl d KON A4 a3 A 56 S5 I D9 A [ (R PR A e 51 v i i 2« 24 50 T
oA U T A E 1 B 2 LO i, RO BIAS A [F] AR SR A6 B o PR OR <7 2 2k R B T A
[F] , A 2 2 TR e oy AR s LA AR 22 PR ot (48] 2, o i B 7K ) ) A S PR e 22
DR SHEAS e 28 J F B) D) RE A4 J5T  4 F7 BAE PR sy AR B AN R, wT BB 3 e B[R] — 44 43 L A
52 1E BUAR B 53 M 0T o PR o O s BAR T A 8] B0 13 20 4 R B A AR AR B AR AR
PE” o T AT X U 15 1 T B A SIS R N 51 AR B JE R0 o 38 I 00 X0 SR PR ST
EARAE 8 43 1 1 A 58 4 A8 B g AT P23 » AT 3 00 72 210 (/] — 1 6 40 L o Btk 8 2, 2456
R Z LRSS T 10 o AR R 7 BURZE T 24000, 5 Orsy BUREE T 5 L2 [BI1S5) . 5l an
UWIFEFEFPC/GENE (Intelligenetics,Mountain View,California) 5 B S i B4 57 HX
it

[0144] QAR B, “FF AR — A 2 bk 2 fe i 78 b s 1 b B AN B R 5%
75 Bt 8 BE , Horh 22 R IT FIALE LA S o T B AR T 225 7 81 (A
FEES I ECER IS (s n sl 2k (R, SR DL T AN 81 0 B FE A 55 o 18 I 7 e 72 AT
FHR HH EIAE [R] R A% IRl 2o B 2 i R ik 5k 1 A7 L ) 8k B DA B UL Az B 3 H VK ILRC A B
(1% B B DAL T R AL BLS BRI 45 R e LL100 LS 27 51 [R] — M 45 bR B
Horlt.

[0145]  BRdAE 55 4 d B, 75 W A SCER AL 1 75 27 [F) — 14 / AR AL 1A A2 8 A FH GAPhiR A< 1 0% F A
N ZERAS BB AXE TR 7 5 B % [F] — 14 A1 % ARAUA: £ F GAPAL B 50 K JEAL .3, PL &
nwsgapdna . cmp P73 55 B s 258 7 41 1) 96 [5] — M A 96 AHALLE 5 FH GAPA FE 8 K FE AN E 2,
PL S BLOSUM62 VY- 73 [ 5 B HAT A 26 RIFR T » “S5 R 2T 2 fa X T B B LR AN 7 41,
2 5 GAPRRAS 1077 A= {5 B0 55 AH BE AN, 77 A B AH [R) P A% 7 TR Bl 2 ik R 9k 2k UL R R A
[] 1 2 410 [R) — 14 1 9 LR RS 55 IR AR AR 3 51 L AR T o

[0146] 425 1 AT AEACLIEE TF 43 T 456 FH PR 2 1 2 2 B BUARAE B (451 4, BLOSUM62) 5k 11 47
TE 3143 DA RS 1A 551 435650 55 AN 7 91 5 LUIE B2 06 7 51 0T e 0 B e 23 20 5 i AN 7 41
B B AEXT S o BRI B e FLAE 58 B AN 7 271 2 TB] R A ALL A 1 P 3 7 A S s v 72
RN, I B A R T anDayhof £45 N (1978) “A model of evolutionary change in
proteins.”In”Atlas of Protein Sequence and Structure,”Vol.5,Suppl.3
(ed.M.0.Dayhoff) ,pp.345-352.Natl.Biomed.Res.Found.,,Washington,D.C. filHenikoff
25\ (1992) Proc.Nat1.Acad.Sci.USA 89:10915-10919.BLOSUMG2%E [ # # FH AF 7 511 % 5%
ERAETAE BRI VE 20 BUARFE R o SR 1A AE 511 43 A B 0 B — 2 R R 11 78 3 rp — X 55
FUHR IR SN TN 5 T SR A 57 25 2 X 44 N 4T I B sk TN IR — AN B4 b 75 1
IR R AL L T B I 1) o X 5 FH AE X S5 T aa A SR AL ) — A IR A I R ER A EL PR e 1)
I B AT AT e iy 3 e — ANk 1 B2 AN SR E — A A 20 R AR PR SE S DL IX B i =
AT BEZr 3 R ] DT 30 58 e 300 S5 AN PF 2, (L 2 a8 I A R o SR S it X %o 5% 4592 (497 T
AltschulZg A\ (1997)Nucleic Acids Res.25:3389-34027 HiiAHjgapped BLAST 2.0) {3
ZII R, 3 H Pk BE A 26 [ B KA A B O™ (www.nebi.nlm.nih. gov) [A] K AX
T AT LA B 49 i ] 3@ 3 www . nebi .nlm.nih. gov3R3 I FIAT tschul 25 A (1997) Nucleic
Acids Res.25:3389-3402H #iiR (IPST-BLAST R v 45 f 25 £ B4 55 A A HE XS 5%
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[0147] KT H5ZSH P H|EAEX F+ IR IER)T A, @R IR IE XN BT 22 7 51 s (e iz 6]
R AR AL E . OB BB AR RN 2T 5 T AR T N AL AR IR %
SE A BRI TR o PR T FE R I8 d5e 00 55 I 0 20028 R R R 2 4 N AR L R
S — MR, E It T R AN TR 2 AT B I R R IR TR R B A — e 5 LA
%52 7 4 (R A B A E AR o 490, 78 56 55 B0 51 FRAF AR BRUR AR DL A
FEAE S8R IAL pi b 1) 225 7 51 H 1AL BT B IR B2 R - M AE X 55 1255 )7 41 R A7 (R4 N
B 23l AN A XS N T 1% 5 2% 7 51 R AT A S SR L B - AR B & B il 255 791
BN S5 7 41 A AT A AE AN T A B 51 H AT AT 2 R R T S 2 R X B

[0148] VI.ifk

[0149]  i&WiE T EF XA K B USP . il & & B B S USPI X BEZ B (35 B WiSEQ
ID NO:1-167~ H I R L 17 51 B L v PR AR AR B B TR A8) B uAds o A8 R AA (1) 5 V8 2 7E
A3 H A BT B ) (0, i, Har lowflLane (1988) Antibodies:A Laboratory
Manual,Cold Spring Harbor Laboratory,Cold Spring Harbor,N.Y.;VLKERELF 54,
196, 265) o 1% LeFi AT F T35 & DL T AR SCHTIR USPER Rl & 8 F B E B USPI A% B 1%
AR DA 735 o DR ik, AR AT SR 1AL e e PR 25 A AR SO IR 1 22 IR B B A B
H (BFEF RS 5SEQ 1D NO: 1- 16 [R{E— AN A 2085 % |l — MR 41 0 £ i) bt
(NIIRF Wl e

[0150]  VIT.H T45G BT 51 I R SR B 1 S 69 e il 4% 51k

[0151]  ARAFFNESLAE 7 —FhE M A 1R 7 51 AR AL TR T 51 B R 48 o E — e St 5 58
H1, RNA | 5 [JDNALE & 2 JK 451 WIRGNAN gRNA B STKG A% M % B 1 B2 & W HE 1) 28 B R I A% R
75 5 W2 22 WK £ 53 NCOUIB AT BE AL R T 41 5 Jk W W At i 22 JIK 0V PR 5 WE FEDNA 7Y 1 R RF
GRARAE H 15 R AR T 35 (IDNAB &, T 51 NCOTZRAE . 5| SRNA S B SRR3R 7 51 24 52, 3T H.
W 5RNAG] FIDNAZS & 2 IR CZ &9, AT FRNAG| T IDNAZE & £ ik 45 & #E 7 51 . RNA
51 S IDNALS & 2 JIK A2 3 - 4 M S A B 1 1) — AN S5 M3 s B8 /N S W3O I g, 26 — /4
PR AR ST T IR IRTUSP o 77 — H5 5205 77 2 1, RNA 5| 5 (IDNAZE & 2 Ik J2 RGN, 6] 11 Cas9 . RNA 5|
T [FIDNAZE & 2 JIK (1) L Ath SE 5] B3 FE RGN, 451 G 52 [ &R B 1 A FF45-2019/0367949 Ga it 51 H
AR FENA D) R TR 7E — 28 ST 5 %2, RNAG| S HIDNAZE & 2 K2 TTBICRISPR-
Cas 2 KB H & AR AR B B o 72— S8 S 77 22+, RNA 5| ' IRIDNAZE & 2 Ik 2 VAL CRISPR -
Cas 2 JIK B I5 AR AR B B o 7E H Al 52t 77 2 7, RNA S| S IDNASS & 2 K2 VIZUCRISPR -
Cas ik o 78 HoAth Szt 77 2, il &5 25 1 IRIDNASS & 45 M 3 AN 35 BERNA S| 54, 19 e FE A% 1R
iy . TALENEY K Y BBl A% BRI 22 JIK o 7B X B S it 7 S8 o 1) — L vp B — /N IR R g v 1 O 4 K
W EHE— RS T F b RNAS| S DNASS & 2 Bk S RONI & F /. 5 41, 9l in 5
APG07433.1(SEQ ID NO:40) BA % /580% /7 41| [A]— 14 i 2 FE R 17 41 B s P AR AR Bl Be
i 4nt) A EEAPGO7433.1 (SEQ ID NO:41) fEHE— St 2+, RNAG| FHIDNAZL & 2 ik
AL RONFE IERR FF 41, 1 11 5 APG07433 .1 (SEQ ID NO:40) A F /185 % F£ 41l [7]— 1t &
LR PP 51wl 3 M AR R B A B, 9 B 1 EEAPGO7433 . 1 (SEQ ID NO:41) o 7E #E— 25 K5k
77 0 RNA S| T IRIDNALE & 2 KA B RONIR L TR 7 41, 1 40 5 APG07433 . 1 (SEQ TD NO:40)
HAZ/90% 751 A — M M L TR T 51 B i 1 AR AR Bl B, 491 i 1) T EEAPGO 7433 . 1 (SEQ
ID NO:41) 7E3E—25 K SLiifi 77 & 7, RNAS| S HIDNALE & 2 IR ST RON B & L R 5 471, 51 Gn 5
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APG07433.1(SEQ ID NO:40) BA % /095% /5 41| [ — M i 2 B R 17 91 B s AR AR Bl B
i 4nt) A EFEAPGO7433.1 (SEQ ID NO:41) fEHE— St 77 2+, RNAG| FHIDNAZL & 2 ik
5 RONFI R FEIR 41, B inAPGO7433 .1 (SEQ 1D NO:40) s H v P AR B F B, 49 an &) 1 ity
APGO7433.1(SEQ ID NO:41) .

[0152]  ARSCHRGEMI H T 4G BB T I R AT LLERBEZEOZ AT, HE4EH
2/ —FhEE B i 2D —FRNA - A SR B E B B 8 a s 20— M5 FRNA
VE FIRNARR 23 R 25 Ji S0l A 2 BH [FJUSPAIRNA 5| 5 [FIDNALE & 2 Rl & & A E R E A R
By o AT LA B8 FH g i i & 25 3 A0 5] SRNAR) 2 8 H IR AL IR 7E R R IA Rl & 8 A A1 5
FRNAR) A T R IR A B A MR A B R B E A DRt S it T i & USP Rl & 2R
H A B AL B A E AW 518 IL RO i B S 7R R IAUSPE A & Br 1 (DA R 7E — 1k
St 5 ZE 51 SRNA) 4 N B 7R A gm G USP il & 28 A 1A% H7 R 5 471 DA R A — B St
7 e gm it 5| FRNAPIAZ B R 17 51 1 40 B - S8 J5 1T DU 5 41 B 19 24 A 4 v Al A USP il &
EHEE S R ES

[0153]  FH-F M A=W E S i 24 vh i AL USP Rl & 48 A B Rl S A% B B A 2 S0 1) 7 12
Fe AL AR I (B0, R SFHERE JZE Mg fn /s A2 A L 2D - PAGE JHPLC < [ AR JZ HriZ:
FIZYTIETR) o (R4 52 J7 2, USPER Al & % (A 7 S 41 4E Rl 1) 9 HLAL & i AL bR 28 DL 35 Bh 4l
1, AR B FRAE AR T B H K -S-##20 (GST) LT 4 &5 H (CBP) EZHbids &
FHEVRAEEE A (TRX) 5 (NANP) | 5 BE R4k (TAP) #5745 smyc+AcV5.AU1.AU5.E.ECS.
E2.FLAG.HA.nus.Softag 1.Softag 3.Strep.SBP.Glu-Glu.HSV.KT3.S.S1.T7.V5.VSV-G.
6xHis AP R REH AT A (BCCP) LA A & 1 8, 48 FH G e i e Bl AR 4l 4 ) 3L
M AT VR A AR L FIUSP A 2R B B A B R L 2 &9

[0154]  “/» I B “Alif 17 22 BB A Mg MR o e A B alis i EAN B 7R H R R A7 A
(RS HR B S IE 1B DL T 512 2 AR CF B0 B 0 553 - TR, 73 B8 i Bl atifh 1) 22 ik
38 3k E AH B R A A T AR N LAt 4 B o BRI A, B AL 2 A RO R A
B ACE TR B A AL SR FEAR NS AR B A R A B D F£930%.20%
10% 5% 81 % (LA 1) (75 4«8 B i E B Bl = 24 7= A A R B I B i el
A WDTE AR A i B bR R R D T 4130% .20% .10% .5 % 841 % (LT E i) 11k 2
AP B RO R 1) 2 3 BT Ak 2

[0155]  VITI &AM 511 7 2

[0156] AR AFFW RS T H TABR B B 1 A% BR 701 (B 40, #EDNA 2 T-) 1 575 Bk
TTEAFER S 20 —Fh 5] SRNABG R 65 H 1) 2 4% 5 IR DA S0 35 A% & BH IR USP . it 2 llg Al
RNAG| T HIDNALS & 2 K 2 /b —Fh k& 85 B 5w 00 L 1) 2 B BRI R ok 18 2 417 41 5
B0 B A R A0 P L 40 B 2 BRI o AR B St T S0 —Lerh il S SR AL SEQ ID NO:1-
16 IR L 17 41 A (AT — AN B Ve PR AR AR B B

[0157]  #F—S65jfi J5 b, Bk J7 i A FEAEDNASY T 5 DL R 2 : (a) L& USP . il & B Al
RNA 5| 5 [RIDNALS & 2 JI 451 tr i B I 2R 755 (P B V) 1 B Cas O 25 A 3 ) ik & 8 15 AT (b) % () 1Y
mit 5 25 F B[R] ZEDNAZY T FOBEAZ 7 R 7 41 ) gRNA s Heob IR DNAZY T 5 il & 45 11 S gRNA LU
R I HAEE TA% 5 FR IS I 25 1 2% A4 1 ik o AE — LB STt 7 S8 vb BEDNAZF TR 5
P53 B RE A 7 A, I L rhoR T IR ek 2 1) Bt 2 5 30 e B RE TG R I A L 7
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— BB St T5 FE T 5 BORAE 52 R B o AR BE— 25 (S 7 SR, R B IE R M R L
Yo, BIINN 2B 5 H  LE ER S R T R D R B B o A SRS T S, 4
DNAJF B 4 B T AR A4 (10 S A7 B [A] rv , JHL A SO (8 PR PR Ry S S5 22 D) 3 B AT TR
S E PR o A% R B A, 1) i 2 2 3 B0 Gs T VEARIFSE 0 T AR 1 AR Z 0 1 S5 A7 2
Al .

[0158]  #F—2LsCiitiJy S, i i SRAL LG 5 R BURRE A R M T—C Rl R AL, JF B R
AR AR CT A (1 P 2 22 5 B0 50 BOE AN 5 (R PP 1) o A — B8 S f 7 S8 IR B IR 5 %
I BRI E AT DR ) 81 ) s SRR

(01591 —LsCiti Jy S, 55 0 B0 A AR 5% Y 7 81 9 5 B 1 Jo, O HL G Pl B R 2%
I 51N S5 SO RE AR R IR e 1 R S S B R 5 A o E RS R %
FRAE o) BB B B2 K A 200 B0 AE R 52l TR N BEAT AR B SEt E, %
RIS ECIPAE A 5 ik DR 4 e R AR B L SR AR A S R o AE — B S T SR, R
Fe AR NEDIR T AE AU B Bl A I AR o

[0160] [ L, A S TF A S WA 50T 67 5 R Fe A AR < (B, 1% 7 51
B I PR A -5 5 B R O FRSRE DR (1 S EAT) PRI B0 E LAV 7 07 B0 i B
I SO RE A 5% FRPIEAR o AN AR SR FH S ARTE “IR97 B BRIR” 2 TR A SC AT A 5 USPEL
Al G B I 2 AL W it P 2 SR 0 O AE 1) 321 < VR T AT DA L BT 55 R B AE
H R I REDRAE XS P O AE &7 I (] A3 4% 5y Tk D) 1 32 33w ) R A T A T P 1) o VT
Py 2 A8 RCR AL H5 (ELAN R T 8 B 507 11 5 A BRI IR E R < 92D 5 A AL A L 932 Bl )
T B e AR BRI 2 P 3 B AR A IR 2 A 2 i B P T

[0161] 2520 &5 F T TS5 5 o0 B A « ek AL T BSR JAE FD 9 JEE i 8 i DA A 7 2
BT BORAE A, FEL S TR (RIUSPEGED & 8 B B i H LI 70 17) A2
5 R RZ B R 455 b TR S AR AR R A — R 2 R AR A D [ AR AR S T )
MR e R 4 ot » HLd 5 it P T A A HES o A — S St T = AL B
FERIRAFAE R 2557 | T 3252 i A B

[0162] M FACAIFHITT LRI LA EYIAT LS & 38 B AR BA U AR Bt 5 1 i %
o 38 3% i 52 A5 ) HL AR AR S ) o VR 2 63 1 TR AR R AR N B3 2 R . AR PR
it A S 45100, 565 TG TR ARORE 7R 5 A9 A S K S B R B R L R 2 L H L P e
b FIGHA 1) 5 70 200 T 7451 D 4 R I Ot i 2 IR Y S 5 70 S )51 A J7 A I R I i PR
S BSR4 WY 2B 5 G BN R TR IR +h B R, LK TR gk
T3R5 G SR By R o K P B P (10 S R AR 2R B K B IR £ 2% o UK
(PBS) o AT LUK F - 11 Bk By 15 AMeE 0 2 W0 4 45 W ) o BRGE 45 T 376 #2E B 2 791 8 ) s 77
B A5 2R o S B AR 71 R D5 2R A 3 451 a7 S AR S SRR A AR (LD SRR 3K
L2 S0 W] LA B, A0 45 B3 T 70 IR IR LA TR 3 B o R e A A A R 7R AT
P 71 (51 g e e 4 R T L ST AR L AR S5) i DR Bl LR R M A & 3 T
T EALE B B o S B AR o R s SaE S PR AT 451 RS I R B AR A R SR S B
FIE S 2 S RE A AR

[0163]  EEUSPEGRE & &L (1 B 5 2L A% IR 70 1 B S AT 4R i 25 M 4L & ] LATE
REAE AT iR AR i T 52 0, a0 1 AR 25 R i 18 A SR RN BN (RIVIE 3 1 i
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ot B 8L B o it F o] UEAT 6 a0 — IR 2 O/ B — AN B AN K I S AT
[0164] A BH 25N G PR 3 e A RS B i (9, T B ks e 7 40 51 R 1
I E B I B HH 4 S T 1) 5 | R RE B 0 R K ST (B 4 P ) BT S BB % E R
SE 9 51 55 AE BB ) BT B . 38 8 PAmg/kg om0 45 208 v] DL A Ak e R 52 7E
e R T AR K DA G 36 3 [ 3 st o A V2 7 o

[0165]  7F Horh 7y B 5 332 4 5 51 SRNARN /Bl Rl 2K 1 1 22 A% P IR (1) IR e S i 5 v
B J5 o] LATE R IA 5| SRNAFN/ SRR A 2 I 2610 T 55 R 40 R ESUMIG o 76 & Fh ety Z 9, B
A7 A FE AT 51 5 AL gRNARIRR & 85 1 (LA AR % B 9 USP i ZU B ATRNA 5| 5 [)JDNA
SEA 2K IR & OB AP E i 1R R sl 7y S b, BT 5 iR AL A R W (A% A A%
HEAR GV NG T 5 040 4 28 B AR o AR R BB A R ST LU
CL & M AEWIRE i alifb L B0 77 AR R S AL BN AR SRR R A 2 i SR I R A
W) o 15 FL v 5 0 271 B 20T i 4 S IS Al 0 A B % i 10 R 5 0 L CE AR I 2 2 114 00 AL i i g
T, BTk v AT i AR TR R 4 A L 40 B A SR IR ek AT AR AN R A
[0166] AT DA FH AR Ak O 0 (AT AR 77 v CELFR(EANFR - 28 L) AR Jk B 1 Ak sl A Ak
HAEIEBEZ R A E S5 N 4028 BV AG o v de 881, a] LA A AT AT AR 43k 2
FEART 739 (o, o 2 L) H5EL A W RUSP L it U AIRNA 5| 5 IDNAGS & 2 Ak At & & A
LK i sl 2 5] S RNAM 2 AZ R 51 NI L 41 i 2% s iR Hh

[0167] 73Rk & B Al 7 &) B 6 55 3 1 R 200 B L A M 28 BRI IR )5 5 51 S RNAE SRl &
T AT IR 7 R & 287 51 e v] DAE I fil 6 8 1 16 B i 45 A 3 R US P& 14
SO B H AT AB M  FE— SR 7 R iZ A R A ST I & S EUS T AR AR
(A% R (A o 5 58 51 A 40 PR A% BRI S ] LU BEBE P 51 (1957 883 Ui f11.2.3.4.5.6
7.8.9.10.11.12.13.14.15.16.17.18.19.20.25.30.35.40.45.50.55.60.65.70.75.80.
85.90. 9584 100/ k% o 5 AL 75 B e 22 i ARNA 5 3 (1) DNAZE & 2 Ik I il & B2 AR
AL A BH IUSP Bt Z i ATRNA 5| 5 (IDNA LS & 22 R H il & 82 A AT LS B ROl 5] NS R COT
[0168] il & 5 550 FF 51 45 A B V2 e AN AU 2 60 F 3 LA 4 e 20 5 G 228 T v
5E ~BEROT AL H AR ZN I 2 JDNAF F 5 R DR 00 2 B LA SR ARG I N0 7 & bk, 30
T B B BB I 7 A AT R A B A0 I LR R AR A sk D) e, Hor,
FEA BT A& S I ARIC (0, O P R AL R 98 SR ) 5 48 7 5] 16 B DA 33 B = 4
RSN ) 475 100 {5 T PCR U 7 B M HE Dk At DA DD o ] e 3 b, ml DAASE FH 170 0 i A P 48 4
P38 /2 8 (NTEXPAR) Wl 5E (220, 4511, Zhang %% A (2016) Chem. Sci . 7:4951-4957) . 0] LAfs ]
Surveyoril] & PEAE AR N V) E] (GuschinZE A\ (2010)Methods Mol Biol649:247-256) »

[0169]  fE—Uesijfi 5 R, ik 7k e 5 2 T — 5] SRNAR & E NG & E i —
B3 RIRNALZE A [FIDNA 51 5 () &5 A 3 « 2 T —Fh 51 S RNATT DLBE ) B AN 25 R R AN ) X
BB AT DA ) 22 AN JE TR o 3% ol 22 B 0L [ 7 A B 00 G 5 M SRR B A TR A IR T 7
SR [ AL IR 47 (a0, ZE R ) 5\ 2 E9RAR il B A I USPES M e iy 1 5l NA
T RBMIBE.

[0170]  FEH A% 770 K Af FHRNAG| T AR (RGN) 91 Wid7) I BERGN (R, A B % D) #1 XL
BEZAZ TR 1) B 4585 , B WinAPGO7433. 1 (SEQ 1D NO:41)) HIFBLE s b, iZ ikl
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F5 50 NP FHAS [F] RGN BRGNS A% , FL AL [v) A [7) B 2 B (1) B 3 1) 5 1) 1) 22 A% EF R (1) AN [ o
B an , wT LKA D E) BUEE 2 A% R 1 1E. (+) 4% FIRGNYT) K il 54X D) E1 XU 2 4% IR I £ ()
BE IS RGNY O Eg— & 5] N o v e, v DURBER AR [F Al & 88 B, K B Rhal G &
H AL B A A FIPAMIE A 7 21 AN [RIRGN , {545 AT LU ) B8 K 22 R 14 B A% B 1R 7 71 BL FH 2%
[0171] AR 38 RN G2 BRAR , AT AR AR SO TF I TR AT B T3 ) S AN B 271
B AN H1 o DR, 7 VAR A LA B S RS B AL S AT DU ) S R TR R/ B
ZAFEE N Z AT 502 S A F 5] S RNAZA S B ANRNAS ] S IDNALE & 2 ik
SR Rl A B ) 0 2 5 A e s AR RN P A Ak 5 N R il B I USP &S A 38 =y 1
FINFT R AR IR0 AR SOGR B AR 5N S Z R4S [F FIRNA S| S IDNALS & Z IR A 2
FhAR A 51 SRNAR 772 - BE2ERNA G| 5 (IDNALE 4 22 ik AT DL 22 FHRGNERRGNARAA . ixX 26 5] &
RNAFH 5| F:RNA/ fil & 8 R Gt ] DUBE ) BN R RN/ B 2 AN 2 R S 19 2 AN AS )7 971

[0172]  IX. B & 2 BB AR S 1 40 i

[0173]  — s 7 RERAE T8 H AR SCIR Bt IRl A B 1 7 v o 78— LB St 7 2 Hh b A
R T JE e s A el e 48] C ke i it 2 g s SR AR 5 NEEAZ TR 40 1 v o AE — B St T 56
o SEAZ AL 0 i 2 2 5 BB BB B AR IE , 151 0 5 B3O IR P P T RE RS 2R 1R 05 R A IR IE
TE— e St 5 Z2 A, 0% 5 5 0 B IE (48] 40 T R U AU B 1T 95 5 481 4 TR B R
I3) AHI o 75— Le S 75 2P, A SCHRAE B 77 v F K 29 1 98 51 O\ G -5 5995 83 JiE A
S R SR AL 7 ) ) 3 DR B 5 A6 32 IR v o A8, 7 — S8 Sl R R, ASCHR AL T Al A B R
SRVE RIS 5N B0 BE DR 1 92 (9 G, 7RSS AE PRI R TT ) o FE— LS T R, R
RAFOILE GRS 7 41 v = AR ik L 2B 20D 1, 1K S50 R R IR P ) (B sk = A K B T R
() D e B4 HE B0 B SR IK o 7E — st 7 S8, AR SCER AR 7R 1) H (1) 72 18 2[R 4H 9
P 5T ) R A 22 DR 1R D) R o A SCHR AR R R B 1 mT DB Gl A IR N SRR B B R R
P59 FH O SARE AR AMET W 5 T B DR G (09 N VB 97 BT B0IE o F RN DK B A SCHR AL 1Y
RilEr 8 9 A S RNA G | T IRIDNASS & 45 A6 38 Mot 2 I & A 3R A R B I USP I R B 1
F FARZ IEATA B g5 COTHRAR o RAZCR UM M I F R AR IE

[0174]  #F—eszjifi 7 &, 0, 2 RNAS| 5 RIDNAGS & &5 K35k i 52 il 235 A4 3 A0 A B FRUSP
(1) Rl G5 B 11 AT FH T SN R 1 BT R] 2 R 380 Xl 7 A AR A — MRS R, R
R B il £ B 1A AT R T TN 1) R K] R S R X (3 R P RS AR, AR 3 A T v I R O 1)
TB A% 7 148 DL %S 5 i S AR/ B Y o AE LA St g SR AR ST AT (1) Rl B R B T AR
DRI ZH A7 B = A A, FLmT R 25 B AT R AN 5 G B DNA P 91) o T8 b o B0 1) 475 738 7 A () 40 i
ZI SR AT B T 2 ] o A B R A TR AT AL

[0175] A B RA B 8 T A T8 i TG S AR BB [ i N 80k = AR R o (KO) &, £
FEKO ZR [P HEN SCIE o A A RNA G| 5 [RIDNAGS & 5 M35k i 22 I &5 A 38l R A i B IR USP 1) i 6 2
40 S A 17 S B DNAME 52 AT DL 34 %5 5 (CAALCAGHICGA) 4k 2% 1R 25 i 1 (TAG. TAA
Y TGA) , F H 5 1) JE R AL DNARE 22 U BT LU TGG G4k 2 1k 2500+ .Bi 1 lonZk A (2017,
Mol Cell 67:1068-1079;i8 it 5| FH AA) $&4t 7 o] T A & B 2505 11 )\ M B iz A4
WAL 3405 4 51 S RNAFI RS o L4k, Kuscu$ A (2017 ,Nature Methods 14 (7) :
710-714 ;383 5] F HF ANASO) 75N EE R4 H 48 58 H1 249260, 000N lURET i -stop sgRNA, ‘&
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ATTm] DUSE )3 17, 000N 38 (A A 5] N F {210 3550 1 76— S8 St 7 R, KO & A2 FUZ 41 A
7E At STt 7 27, KO ZR 2 JEAZ AN L o 72— e St 7 87, 3 FH A BH 1) il & 2 1 77 A2 IFIKO
R NANHE FR AR At STt 7 29, KO MY 3 A2 T FLah 4t i & , 1 an /s BR R RR VI 7
HAE R R M R AR A SEE T R KO R & B 2RI . 75 H A SL i 77 R KOR 2
L g o 7 At SI2 it 7 22, KO 2 A2 S A YD 4 M o E H A S it 7 S v, KO R S A Y 4 i . 7
BE— 2B St 5 L KO RN Ir K KB R AL i« R 2 ok o 2R . 7E 3 —
ST R 4N R AR T

[0176] 7 — LSt /7 &9, AR SCHEAE Al & B 1 o] 967 R 2L R AH Y i 9 G, B0
RNA 5| 5 IRIDNASS G 55 14 455, Mot 22 Iy &5 ) S8R0 A BH B USP ) i B 3 °] 17 42 PCSK9 (7
AR AT B B B/ kexin 9BY) [MEE R JC L RAE . PCSK9Z S IR A4S, 7R HFH
MrPCSKO M 2454 mT LA Bae A I Hh ARG 82 B Tig 2 UKL (LDL) A< BB o A& R PCSK9 HH R SR AR
(1) 0 S A G B I 2 3% AL Y I L[] T 7~ 5 o A1 28 7 o ) XUBS: (CohenBE N (2006) N
Engl J Med 354:1264-1272) .ChadwickZ: N\ (2017,Arteriscler Thromb Vasc Biol 37:
1741-1747 ;3838 51 H IR A SO R IADATT AT DL Th HukE 8 =] (1 CO TR A8 5] APCSK9ZE AL, M
T B ARG /) B, HH (I PCSKO A [ 7K S AR i 2% AL [ 2 /K P o 7E — e 51 it 7 S8 H 5 v DAX AR i B F gl
A E R T775 A, ARSI AR N 50 B, A SCA TR & AT TR IEH
Aty 25 5 AR 0 I Ath Jag 0 AN 55 9 R DA AN R 1o 0 47 EL A 4 B 1 A 9 A O (R SRR

[0177]  ARSCHEHE AL B I FEAX IR 70 T I AU B AV AE WA, BT i SEAZ R 73+ A FH p gl
A HE B RIS FRE A, ATt A8 SCHTIR B gRNA  7EIX e ST 7 S8 [ — e, & B E A
T AHSEQ ID NO:1- 169 BAE— A I 2 1R T 21 Bl H i M AR A Bl B IKTUSP o £F — S8 ST
& B4 E LS USP, Hof 5 5SEQ 1D NO: 1- 16 T — A EA50% L & /55% L 25 /b
60% E/065% ED70% £ T75%  FE080%  E85% E90% = /D95% L £/ 96% .
Z/097% A /98 % 5 ZE /099 % A [F) [ B IR R T 41 o 7E — LSt 7y S v, il B I B 7
ZAMEAIRNA G| T (FJDNALE & 2 ik fEiE— B STt 77 S, fla 2 6 2 0 22Ul AIRGN B H AR
A, B U5 APGO7433 .1 (SEQ ID NO:40) 8{ U] 11 AR AnAPGO7433.1 (SEQ ID NO:41) B f
2 /080% J7 A R — 1 M BE IR 7 51 o AE3E— 2D I Sty 9, fil & B 1B i 0 B RTRGN B
HAFA, B4 5APGO7433 .1 (SEQ 1D NO:40) Bt HAJ) [ E§AAnAPG07433.1 (SEQ 1D NO:41)
HA 2 /085% 75| [F— MR IR 7 51 7R3 — 20 ) sL it 7 b, @A R AR & i = g A
RGNER HAS A, 44 11 5 APG0O7433 .1 (SEQ ID NO:40) 5gH ] 1§45 4AnAPG07433. 1 (SEQ ID
NO:41) BAZE/D90% 741 A — M I E LR T 4  fE it — D st 7 B b G S E B &
B FIRGNEL FL AR 44, 491 4 5 APGO7433 . 1 (SEQ ID NO:40) 5k H: A7) I B AS fAnAPGO7433 . 1 (SEQ
ID NO:41) HA &B/95% 74 Al — MR LR T A AEdE— DSy Z, il e =0 a &
Jit B FIRGN B H AR 44, 51| fnAPGO7433 .1 (SEQ 1D NO:40) 5% HAJ) M A8 AnAPGO7433 . 1 (SEQ
ID NO:41) o fEH A SEHt 77 =, bG8 3 A3 Bl B AN Cas 9B HAR 1A, 151 i dCas 9=k V) 1 i
Cas9. fE—Heszjifi 77 & o , b & 8 A A& TTAICRISPR - Cas 2 ik A% 2 il 25 0% B V) 1 AR 4 .
7E Hodth Szt 7 =, fib & 55 6 5 VAU CRISPR - Cas 22 ik A% FR TG 2 1% BR ) 1 g A8 44 o 76 Hodth
SEHE )T R, S B A A VIBICRISPR - Cas 22 Ik [RA% TR I 25 0% 5 U] 11 Bl A0 44

[0178]  A&AH (¥ 20 Mo v DA A A ML (51 anili FLah 4 4 - B H L S5 R4 ) B85 A% 4 Pl o
WL TS A R A SCRTIR R & & A 7T T BN R D — MR IR )T
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B B 40 R 23 A0 G o 6 FAS I BOA% B R 471, 3 AR AS 1 B 40 B AE 04 40 B 23 A0 R i m] DA

FERA EAEA 1

[0179] @I fl & 5 B B9 I 2 B 25 A IS A B (Z2A4Y) R SRR Rk (R e R
W) RGO B ER E BB S T A BRI AR R AR T B R 2 B AR D R 1t o
FEYIRIE TR LR, WAL AS R A0 0 L A= 0 | 1 B 2% SOV BE B Pk Ol =2 “RRiBR” 1T o iR
AT DL R RAR (Rl 2D — M RIS R) AR (B 20— AMZE R B4 ) 5L
T6RAE (B /b — M Z R U LA 5l A& E 2505 1) BI45 3R

[0180]  7EH A STt 77 S+, HH G i 1 1 i e Bl 245 A 38 5 ) N B R A S 85 AR AR kB 1
Yo 2RIk AR B 1 5 ] LURAE /b — AN S BRI AR/ 8 28 /b — AN S B R R s o B
ok SR AERVER H AR , AR R ER B 5T 4 o] DASR I HS AR (R AR AR B 1 B REE AN PR T
CACAR P P 1 BRI e e

[0181] 7 HAth STt 77 22, B & B (%) I 2l 4 A 38 5 | N () AR AT B e A i a1
FER A AE AR PR il 1 S5, 2 ) B 1 o ) 2RI U TS X A 1) R AR W] 3 B R A
)ik ek BT 1A Bl R (1) 2 2R Bl [A] SR AR

[0182]  ARAFFHN AR —LLT7 IHe b ph & & A R &L Frid il & B S RNAG &
[FIDNALE & 2 JIK, 5 AnRGN 22 ik , 491 L A% R g 2% 4% 1) Cas O 25 R 33k, A1 A K BH I i 2 g , LA S AT
19 M7 F-Cas 945 Ry 45N i 20 B 2 8] U323k o e o, 7 — 25t 7 o vb , iR S B & A iE ik
A G PPRR / BAE FH kA B (1 an, A A4 4h EldA N DNABRRNA G 5 ) (19158 BH 1 o 7F — L2 5K
it 77 ZE R BT S AL o8 T A G @& (1) gRNA T TR 5 2 R L [ 2 8 T 15 B 5
[0183]  X:USP)HAth 5 FH

[0184] R SCHHIA IUSPIA . A i ek 52 IR 28 Bl 22 4 55 110 250 HH & 38, USP ] FH 1 75 B2 A2 E DNA
3 HH IR R R E R B 25 1) B FH o 38 I R AR it R BN A S PR g T B[R] Eh T 1 A L
S§F AR/ BCe A 7 51 RS 1 DN A 493 10 4 51 N 22 (K] ZHDNA o X DNAE &ML (1 an B 22 DB 18 2
(BER) #&4%) FOBHF 7 5l S DNAME 52 g ) B 72 T LA B A % BH (R USP R A i PR W5 HE R E
[0185] kA, A ST IR IUSP AT FH TR T & A he o 9, R0 355 - S8R IE (5-FU) S i
ARZRE L AR5 - R T (5-FdU) 78 N ISR RE SR 25 C T 2 TR 97 & Fh s ik
JeE , LT 25 E i o 5 - FAUSE I 4170 1) 109 65 R 5 il A #2052 5 DT PR 1 g N5 - FUA5 N 4 i i
R4 A o an E BT i , Bk 2 52 g 451 GnUDGAR Jit) 25 (K] ZH DNA H (1) bR Ve g A% i 25 45 25 % . Yan
25 N\ (2016;0ncotarget 7(37):59299-59313) & FUDGHE /S ) 21 B £E 5 - FAUAL B Ji5 45k FHL 5 5
FEI RS2 IDNATS A5 , 2 W AE 25 4% JK 85 g A5 - FU A BUDGAE FH AE b 83 15 - FAUTR T IS 3%
P R FEAE o 5 0 e 2H A A R BH FRTUSP ) 3 326 T DA 358 55 0 i B9 VR 07 1R 2801
I, FRAE TS AR SCA T FIUSPAIGRIEBE R 25 A &4, LI A 2 I R 25 A & 106
7 IERE B J7 15 o S NE A& — RIS, B FE R R B 2 PE R T K S
WE o 5 - 0t 280 PR 1 R0 9t o

[0186]  jif 1] “—AN" A “—Fh” FEA ST H TR A IR B — e T A/ —MhEi 2 T
(BRI, 2D —As /B —F) ST R 2Bk UL, “— AN/ — M 2K 2fs — a2 A/ — Mk
ESLES)

[0187]  ULBH AR S I AT A AR A AN L R A ER R B 7 AR T N 25 B g s i B2 R N
TR o BT H IR R g 251 LA 5| B 7 SN AR ST, FORRE FE 4 [R) A B B H R
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B E R HEH AR H st i BE DA 51 7 s0F

[0188] RN VIEREBEMRN H I, O 430 1 B AR 1) 5 20O BT &k B HEAT T Se
IR  (E 2 2SR T LAAE it BRI B 3R (1496 ] PRSI it R e X A 24

[0189]  JERR il P St 77 & B4 «

[0190]  1.—FpsrEsi 2k, HAaE .

[0191] &) 5SEQ ID NO:1.2.4.5f7- 15 E—ANBA 2080 % 741 [ — M 2 FL 1R 7
LIE

[0192]  b) 5SEQ ID NO:38%16 54 F /081 % 741 5] — M M & LR T 41 5 5L

[0193]  ¢) 5SEQ ID NO:6HA 2/082% ¥4 A — P IR F 41 ;

[0194]  Hoob fpirik £ Bk B A PR ms e fe e vk 1 o H I AR ik 2 e B & RIRE LR 751 .
[0195] 2.5t /7 SR 1M 40 B B 2 K, Hod rid & 25 % /7 51 5 SEQ 1D NO: 1-16 9 fi{E—4>
HA %2 /85% K4 A —

[0196] 3.5t /7 R 1[040 B B 2 K, Hod Frid & 2L 8 /7 51 5 SEQ 1D NO: 1-16 9 fi{E—4
HA % /90% K41 A —

[0197] 4.5t 7 1040 B B 2 K, o Frid & 2L 1% /7 51 5 SEQ 1D NO: 1-16 9 fi{E—4
HA 2 /95% K41 A —

[0198] 5.5t /7 10040 B B 2 Ik, Hod Frid & 2L /% /7 51 5 SEQ 1D NO: 1-16 9 fi{E—4
HA100% 1750 [H — 1.

[0199] 6.5t B 1 B 2 K, Hd ik 2 IKE A SEQ 1D NO:33-39H FAE— /M7

Hlo

[0200] 7. —FhZGWpeH &0, & AE RARAFAE I 25 27 ] 352 32 B R SR RN 2 ik, B £ ik
(N

[0201] &) 5SEQ ID NO:1.2.4.5F17-15F FE—EA 2 /080% 74 [F— M & 1L 7
b

[0202]  b) 5SEQ ID NO:38%16 5 A F /081 % 741 5] — M I E LR T 41 5 5L

[0203]  ¢) 5SEQ ID NO:6HA £ /082% ¥4 A — P LR F 41 ;

[0204]  Fob ik £ Ik B R M g A v 1k

[0205] 8. 5jii 7 RTMIZMA AN, Hod Frid 2 Ik & 5SEQ 1D NO:1- 169 FfE—A A
A 2/085% ¥ A [Fl — M = FE R 7 41 o

[0206] 9. 5jta 7 RTMIZMA AN, Hod Frid 2 Ik & 5SEQ 1D NO:1-16H FfE—A A
A 2/090% 7 A [l — M 2 FE R 7 41

[0207]  10.5ZHi 7 RTIMZMHEY, K prid Z Ikt & 5SEQ 1D NO: 1-16H fE—1~ B
A 2/095% 7 A Al — M = FE R 7 41

[0208]  11.SLjii s RTMIZWH G, o Frid Z A& 5SEQ 1D NO:1-16F1 {E—AH
F100% J7 51 [F]— 1 2 2L 1L 7 51

[0209]  12. —FhAMA AN, HAL &AL RIRAFAEM 25 bl 2 (R SR A AL 5 g i 22
K 2 A% TR PIAL IR 53+, iR 2 K 5«

[0210] &) 5SEQ ID NO:1.2.4.5F17-15H E—ABA 2080 % 741 [ — M 2 FL 1R 17
LIE
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[0211]  b) 5SEQ ID NO:38%16 54 2081 % 741 5] — M M & LR T 41 5 5L

[0212]  ¢) 5SEQ ID NO:6HA £ /082% ¥4 A — I IR F 41 ;

[0213]  Fio ik £ ik B R M g A e v 1k

[0214] 13527 R12HI A EY), Hp rid Z K& 5SEQ 1D NO: 1-16H f{E—4
HA % /085% 74 [Fl— 1 1 2 B 7 41

[0215]  14. 507 R12HI A EY), b rid Z K& 5SEQ 1D NO: 1-16H f{E—14
BHA%E/D90% 751 [Fl— 1 ) 2 5 1R 7 41

[0216]  15. 580t 7 K12 A EY), Hrp rid Z K& 5SEQ 1D NO: 1-16H f{E—4
BHA % /095% 74 [Fl— 1 1 2 B 1R 7 41

[0217]  16. 5Lt 7 K12 AHEY), b rid Z K& 5SEQ 1D NO: 1-16H f{E—4
HA100% 751 [ — 2R T 5.

[0218]  17.5KJiti /7 ST 120 25 -& 4, b ik Z Ik B SEQ 1D NO:33-39H [{)4f—
NIF

[0219]  18. )it /7 SR 7-1TH AT — I WA G4, B A5 TR e

[0220]  19. —F L&D 2 K 2 X RRMIR > T, ik 2 KB

[0221] &) 5SEQ ID NO:1.2.4.5F17-15HAE—ANBA 2080 % 741 [ — M 2 FL 1R 17
LIE

[0222]  b) 5SEQ ID NO:38%16 54 F /081 % 7 41 5] — M M & LR T 41 5 5L

[0223]  ¢) 5SEQ ID NO:6HA £ /082% ¥4 A — I IR F 41 ;

[0224]  FHHp BTk £ Ik B A PR s i e v 4 5 F

[0225]  Hrp Pk xR 43 130 00 25 T AR S 2 ik 2 A IR I R B 3 1o

[0226]  20. 5kt /7 2 19LIR 4> 1 Forh A 2 ikt & 5SEQ ID NO: 1-1691 [4F—A~ 1
A 2/085% ¥ Al Al — M = FE R 7 41 o

[0227]  21.5KJti 7 R1IMIMLIR 731, H Frid Z Ik & 5SEQ 1D NO:1-169 F{E—1 B
A 2/90% 78 Al — M = FE R 7 41

[0228] 225Kt /7 SR 19MZIR 4> 1 Horh id 2 kB & 5SEQ ID NO: 1-1691 [4F— A1
A 2/095% 7 A Al — M = FE R 7 41

[0229] 235Kt /7 R 19MZIR 4> 1 Horh id 2 kB & 5SEQ ID NO: 1-1691 [)4F— A1
F100% J7 51 [F]— 1 2 2L 1 7 51

[0230] 2450 5 R 19MIAZIR 4+, Hh Z IKEASEQ 1D NO:33-39 KHUE— M HIF 41
[0231] 25, —FhEL & S mne M Z BRI &Y, ik 2 ik

[0232] &) 5SEQ ID NO:1.2.4.5F17-15F AE—ANBA 2080 % 741 [ — M 2 FL 1R 17
LIE

[0233]  b) 5SEQ ID NO:38%16 54 2081 % 741 5] — M & LR T 41 5 5L

[0234]  ¢) 5SEQ ID NO:6HA £/082% ¥4 A — I IR F 4 ;

[0235] Lo Bk 22 Ik B R M g A e v

[0236]  26. 520t 7 250 HEY), K TR Z A& 5SEQ 1D NO: 1-16 I {E— 1 EBAH
£ /b85% JP 4 [E— MM E L RT 1 .

[0237] 275Kt J7 225 &Y, Hoh ik Z Bk 65 5SEQ ID NO:1- 16 ifE— "1 HA
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£/090% Py [E— MM A L RT 1 .

[0238]  28. 5Kt /7 ZE25 M &Y, Hoh ik Z Bk 65 5SEQ ID NO:1- 16 fE— 1 HA
£ /095% Py [E— MM A L RT 1 .

[0239]  29. 5Kt /7 ZE25 A &Y, Hoh ik Z Bk 65 5SEQ ID NO:1- 16 ifE— 1 HA
100% J7 41 [F]— M 2 2L R T 41

[0240]  30.—Fh AL A NE FI w10 2 IR AL IR 0 T A4, ik Z IKEL 5

[0241] &) 5SEQ ID NO:1.2.4.5F17- 15 E—ANBA 2080 % 741 [ — M 2 FL 1R 7
51

[0242]  b) 5SEQ ID NO:38%16 54 2081 % 741 5] — M I E LR T 41 5 5L

[0243]  ¢) 5SEQ 1D NO:6HA 2 /82% J7 41 [F]— M 2 LR T 41 5

[0244]  JLrP TR 22 KA PR s g Ao v 1

[0245]  31.5KJiti /7 230 &Y, Hoh ik Z Bk 65 5SEQ ID NO:1- 16 ifE— "1 HA
£ /b85% JP 4 [E— MM A LR T .

[0246] 325Kt /7 ZE30MMAH &Y, Hoh ik Z Bk 65 5SEQ ID NO:1- 16 ifE— "1 HA
£/090% Py [E— MM A L RT 1 .

[0247] 335Kt /7 ZE30MAH &Y, Hoh ik Z Bk 65 5SEQ ID NO:1- 16 ifE— "1 HA
£ /095% Py [E— M I A L RT 1 .

[0248] 34 .5t /7 ZE30MAH &Y, Hoh ik Z Bk 65 5SEQ ID NO:1- 16 ifE— 1 HA
100% J7 41 [F]— M 2 2L R T 41

[0249]  35. 5L 77 2225830 LG4, HoA Frik Z Ik B ASEQ 1D NO:33-39+ HE—M
¥ 5.

[0250]  36.—FhEh& A, HE 5. () DNAGEA LK (1) BB A1 (i) 40— R m
mEfa e 2 ik (USP) , H 5 SEQ 1D NO:1- 169 I E— AN B A £/080% K41 [A]— 1 .

[0251]  37.5Lj /5 R36MImh & 8, H A 2> —FUSPESEQ 1D NO: 1- 16 I E—1NHA
2 /085 % 13 H1 [ — 1%

[0252]  38. 5Ly E36MIm & 8 H , H A 2> —FUSPESEQ 1D NO: 1- 169 I E—NEA
2 /090% 1 7 51 [ — 1%

[0253]  39. 5L 7 E36MImh & 8 H , H A &> —FUSPESEQ 1D NO: 1- 16 I E—1NHA
2 /095% 1 3 H1 [ — 1%

[0254]  40. 5L 5 R36MIR & 8 H , H A &> —FUSPESEQ 1D NO: 1- 16 I E—NHA
100 % 1 7 51 [7] — 14

[0255]  41.52jfi 5 Z36MR & A, HhUSPEASEQ 1D NO:33-39H fAFE— MK FF 51
[0256] 42 5ijia /7 S 36 BLA L (W RlG 8 1 , L Hp 0 S i 2 A T I =

[0257]  43. STy G420 kG 8 1, Forb B 0 0B 2 v A0 75 5 1 PR R I 2B (ATD) Bt
ZBFENE S AB mRNAGRHE & A4 (APOBEC) R I Al i

[0258]  44. St 7 RA3RIA A E , oA B i = 6 & S5 SEQ 1D NO:47.48K176-94+H
HHE—AN B 2 080% ¢ 41 [H] — M T Z LR FF 51 -

[0259]  45. St /7 RA3HIAL A E , oA B I = B0 & S5 SEQ 1D NO:47.48K176-94+H
HHE—AN B 2 /085% ¢ 41 [ — M E LR FF 51 -
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[0260]  46. St 7 RA3RI AL A E , oA i i = B & S5 SEQ 1D NO:47.48K176-94+H
HHE—AN B 2090 % 741 [ — M E LR FF 51 -

[0261] 47 . SLjitiJ7 RA3RIAL A E , oA i i = B0 &% S5 SEQ 1D NO:47.48K176-94+H
HHE—AN B 2 095% 741 [ — M Z LR FF 51 -

[0262]  48. St J7 ZRA3RI AL A ), oA i I 2= B0 & S5 SEQ 1D NO:47.48K176-94+H
FAE— N E A 100% 51 A — M Z LR 7 51 .

[0263] 49 5Lt V5 536 - 44T — TR Rl & 22 A , P TR DNASS & 22 JIR 2 K Ve [ AZ R g
PrfR Rl 81 2 BUTALEN,

[0264]  50. 5t /7 5236 - 44 ATE— IR k& & A, H A BTk DNAZ & £ JIOZRNAS| T (DNA

“EBZ K.
[0265] 51 .52jifi J7 =50/ Eh& 8 1, H A BTIRRNA S| S [FIDNALS & £ ik 2 RNA S| 5 1) 1% FR g
Z Jik (RGN) .

[0266]  52. 5L 7 =51 IR A& [, HLHFRGNAZTTZYCRISPR-Cas % ik

[0267]  53. 5Lt 5 R51RL G & A, HHFRGNAZVEICRISPR-Cas Z ik »

[0268] 545z )7 =51 RS A, P RONALE 5SEQ 1D NO:40A195- 142 fiAE—A A
A 2/80% ¥ A [l — M = FE R 7 41 o

[0269]  55. 52 /7 =51 RS A, HrPRONALE 5SEQ 1D NO:40A195- 142 fiAE—A A
A 2/085% ¥ Al Al — M = FE R 7 41 o

[0270]  56.SZji )7 =51 A& A, P RONALE 5SEQ 1D NO:40A195- 142 fiAE—A A
A 2/90% 7 A [l — M 2 FE R 7 41

[0271]  57.5Zji )7 =51 A& A, HirPRONALE 5SEQ 1D NO:40A195- 142 fiAE—A A
A 2/095% 7 A Al — M 2 FE R 7 41

[0272]  58. 5z )7 =51 HIALS A, HirPRONALE 5SEQ 1D NO:404195- 142 fiAE—A A
FH100% 75 [F— MM EER T

[0273]  59. 5L )7 251 - 58 E— T @& 8 1 , H A RONAZRGNY [ .

[0274]  60. SLjii /5 %851 -59FE— T L & & , H AR BT id filA B 5 A5 RON . i i 2 B
FIUSP,

[0275]  61.5Ljf /7 R0 A B, K& & A S S 5SEQ 1D NO:40.41F195- 14291 )
fE— BB E/080% 74 [F—PERIRGN, 5SEQ 1D NO:47.48F176-94H AL — A E A 20
80 % J 41 [m] — 1 1 M T ot 250 , LA Sz 5 SEQ ID NO: 1- 169 (KAF— /N B £ /080% ¢ 41 [d]—
P JUSP .

[0276]  62.5Lf /7 RE60MIE A, bl &5 A S S 5SEQ 1D NO:40.41F195- 1429 ]
fE—/ BB £/085% 74 Al —PERIRGN, 5SEQ 1D NO:47.48F176-94H (AL — A E A 20
85 % J 1| [|]— 14 [ B 15 i & , UL &2 55 SEQ ID NO: 1- 16+ (AT —AN B A /085 % JF 41l [7]—
P JUSP

[0277]  63. 5L /7 RE60MIE A B, b4 E A E S 5SEQ 1D NO:40.41F195- 14291 )
fE—EABE090% 75 [F—PEFIRGN, 5SEQ 1D NO:47.48F176-94+H AL — A E A 20
90 % J 71 [m] — 1 P o T ot 250 , DA J2 5 SEQ 1D NO: 1- 169 [RAF— N B £ /090% 841 [|]—
P JUSP
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[0278]  64.5LjfE 7 RE60MIE A B, K& E A E S 5SEQ 1D NO:40.41F195- 14291 ]
fE— BB 2£/095% 75 [F—PERIRGN, 5SEQ 1D NO:47.48F176-94H AL — A E A 20
95 % J 1| [|]— 14 ) B 15 i 20 , UL &2 5 SEQ ID NO: 1- 16H (AT —AN LA 2 /095% JF 31 [7]—
PEFRIUSP.

[0279]  65.5Lf /7 R0 & B, bl & E A S S 5SEQ 1D NO:40.41F195- 14291 ]
E—ANEA100% £ 5 [7—1EIRGN, 5SEQ 1D NO:47.48F176-94H YT — N EAHF100% )5
A [ — PR 0 B I 2 , LA A2 5 SEQ 1D NO: 1- 1691 AT — AN B A 100% J5 41 [7]— 1 FRIUSP.
[0280]  66. 5L /5 £36-66H/E— TR & & A, KA Rl & E o as 20— MaE
frfE5 (NLS) »

[0281]  67.—FhEL &SR G & A 2 TR /T, Frid G 8 A7« (1) DNAZS
G2k (1) Bzl F (111) 20— PR IE £2 € 2 Ik (USP) , b USPHH UL N % H IR /7 71
gmhi .

[0282] &) 5SEQ ID NO:17-329H ffE—EA 2 /D80% JF 4 [F— I H IR T 1,

[0283]  b)7ESEQ ID NO:17-329 FME—A o~ H I H R FF 41

[0284]  ¢) i 5SEQ ID NO:1-16% /80 % A [E (K & /R 51 IF Hk— & HASEQ 1D
NO:33-39HH AL — N F B IEZ T IR T 41 »

[0285]  d) ZmtS5SEQ ID NO:1-16H AR — /s th B EEIR 7 51 222080 % +H [F [ 3L 1R
FF A IR IR 7 51 5 BR

[0286]  e) 4WAESEQ 1D NO:1-16H [T — R HH I E R 74 AR T 51 .

[0287]  68. 5 /7 Z67HIMLIR 4>+, H USSP B LA R A% H R /7 51 i i -

[0288] &) 5SEQ ID NO:17-329H ffE— A 2 /D85% 74 [F— I H IR T 41,

[0289]  b)7ESEQ ID NO:17-329 FME— A~ I H R FF 41

[0290]  ¢) 4% 5SEQ ID NO:1-16%/85% HHE (K &M 51 IF Hitk— & H A SEQ 1D
NO:33-39HH AL — N F B L IR T 41 »

[0291]  d) 4wt35SEQ ID NO: 1-16H AR — 7 th B EIR /7 51 222085 %6 HH [F [ A 3L 1R
FF A IR R 7 51 5 BR

[0292]  e) 4WhESEQ ID NO:1-16H [T — R HH I E R 7 4 A R T 51 .

[0293]  69. 5 /7 Z67HIMZIR 4+, HFhUSP B LA R A% H 1R /7 51 i i -

[0294] &) 5SEQ ID NO:17-329 ffE—NEA 2 /D90% J7 4 [F— I H IR T 51,

[0295]  b)7ESEQ ID NO:17-329 FME—A 7~ I H R FF 41

[0296]  ¢) 4@ 5SEQ ID NO:1-16% /90 % #H [F) i & IE R 41 3 HLst— 2 B SEQ 1D
NO:33-39HH AL — N F B L IR T 41 »

[0297]  d) 4wt35SEQ ID NO: 1-16H AR — 7 tH B EEIR 7 51 222090 % A8 [F] [ 2 3L 1R
FFA IR R 7 51 BR

[0298]  e) 4whGSEQ 1D NO:1-16 AL —A 7 HH IR LR 7 5 A% IR T 51 »

[0299]  70. 5L /7 Z6THIRLIR 4+, HrhUSP B LA R A% H 1R 7 51 i i -

[0300] &) 5SEQ ID NO:17-329H ffE—MEA 2 /D95% )74 [F— I H IR T 51,

[0301]  b) 7ESEQ ID NO:17-329 KT — A~ I H R FF 41

[0302]  ¢) 4% 5SEQ ID NO:1-16%/095% #HE (K &M 51 IF Hk— 5 HASEQ 1D
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NO:33-39H AL — N F B IEZ T IR T 41 »

[0303]  d) wtS5SEQ ID NO:1-16H AR — s th B EEIR 7 51 222095 %6 HH R [ 2 3L 1R
FFA IR 7 51 5 5.

[0304]  e) 4WAESEQ 1D NO:1-16H [T — R HH I E R 74 KA R T 51 .

[0305]  71.5jii 7 Z67HIMLIR 4+, H R USP B LA R A% H R 7 51 i i -

[0306]  a) 7ESEQ ID NO:17-329 T — A~ I H R FF 41

[0307]  b) Zwf%5SEQ 1D NO:1-16 100% 8[R8 /7 71 3F Bt — 2P A SEQ 1D NO:
33-39H FE—AN T FI A% RSP 51, B

[0308]  ¢) 4WhESEQ ID NO:1-16H [ — R HH I E R 7 4 A R T 51 .

[0309] 7257 Z6THIRLIR 73 » o v it 2 il A2 1 it 2l

[0310] 735t /5 720X IR 73 1 » Fo A M 1 It 0 g 2 V75 A 75 3 O M T T =0 (ATD) B
ZBFIENE S AB mRNAGRHE & A4 (APOBEC) SR [ Al 5

[0311] 74 . SEJitiJ7 RT3HIRL IR 43 ¥, Ho v M i 2 B0 % S5 SEQ 1D NO:47.48K176-94+H
FAE— B 2 /080% 4 [A — M Z LR 7 41 .

[0312]  75. St 7 R T3HIRL IR 43 ¥, Ho o M i 2 B0 % S5 SEQ 1D NO:47.48K176-94+H
AT — B 2 /085% 4l A — M Z LR 7 41 .

[0313]  76. St 7 R T3HIML IR 43 ¥, Ho v B i 2 B0 &% S5 SEQ 1D NO:47.48K176-94+H
AL — B 2 /090% 41 A — M Z LR 7 51 .

[0314] 77 . SEJitiJ7 RT3HIRL IR 43 ¥, Ho o B I 2 B0 % S5 SEQ 1D NO:47.48K176-94+H
AL — B 2 /095% 41 A — M Z LR 7 51 .

[0315] 78St /7 R T3MIAL IR 43 ¥, Ho o B i 2 B0 &% S5 SEQ 1D NO:47.48K176-94+H
FAE— B A 100% 51 A — M Z LR 7 41 .

[0316]  79. 5L 5 %267 - T8HE— DL IR 71, F HH BT IR DNAZE & 22 k72 K Bl A R T
PrfR Rl 81 H BUTALEN,

[0317]  80. 5kt /7 2867 - T8 F— T IAZ IR 4+, Fo P B IADNAZE & 2 ik /2 RNA G| 5 [FIDNA
a2k,

[0318]  81.5Ljiti 7 ZE80HIMLIR T, TP TR RNAS| T FIDNALE & 2 K& RNA G| 5 (4% R I
Z ik (RGN)

[0319]  82. 5L /7 RSIHIMELIE /> T » HehRGNZ TTAICRISPR-Cas £ ik .

[0320]  83. 5L /7 RSLHIMEIE /> T » HehRGNZVAICRISPR-Cas £ ik o

[0321]  84. )i /7 FS1HIKLIR 7> T, o RGNAL S 5SEQ 1D NO:40£195- 142 fifF— > B
A 2/80% ¥ A [l — M = FE R 7 41 o

[0322]  85. S /7 Z=82MIA% R 7> T, HirtPRONAL A 5 SEQ 1D NO:40A195- 142 fiAE—A A
A 2/085% ¥ A Al — M = FE R 7 41 o

[0323]  86. S /7 =81 A% R 7> T, HitPRONAL A 5SEQ 1D NO:40A195- 142 fiAE—A A
A 2/090% 7 A [l — M 2 FE R 7 41

[0324] 875 /7 =81 AL R 7> T, HirPRONAL A 5SEQ 1D NO:40A195- 142 fiAE—A A
A 2/095% 7 A Al — M 2 FE R 7 41 .

[0325]  88. 5L /7 Z81 A% R 7> T, HirPRONAL A 5SEQ 1D NO:40A195- 142 fiAE—A A
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FH100% 75 [F— MM E R T

[0326]  89. it /7 %281 -88 AL — I HIAL IR 7 ¥ L HHRGNZRGNY) 1 g

[0327]  90. S 75 2281 -89 H T — T A% IR 70, e Rl & 2 1 60 RGN i 1 I 2 lg
USP.

[0328]  91.5Ljifi i ROOHIMZIR 7+, Kbl & A4 5SEQ 1D NO:40.41H195- 142 1)
fE— BB E/080% 74 [F—PERIRGN, 5SEQ 1D NO:47.48F176-94+H (AL — A E A 20
80 % J 41 [m] — 1 1 M T ot 20 , UL Sz 5 SEQ ID NO: 1- 169 [KAF— /N B £ /080% ¢ 41 [d]—
P JUSP .

[0329] 925l /5 RIOMIAZIR 7 T, Hrh il & 5 A B 5 5SEQ 1D NO:40.41F195- 1429 )
fE—/ BB £/085% 4 [F—PERIRGN, 5SEQ 1D NO:47.48F176-94+H AL — A E A 20
85 % J 1| [|]— 14 ¥ B 15 i &0 , UL &2 55 SEQ ID NO: 1- 16H (AT —AN B /085 % JF 41l [7]—
P JUSP .

[0330]  93.5Ljifi /5 RIOMIAZIR 7 T, Hrh il & & A B 5 5SEQ 1D NO:40.41F195- 14291 )
fE— BB E090% 75 [F—PEFIRGN, 5SEQ 1D NO:47.48F176-94H (AL — A E A 20
90 % J 71 [m] — 1 1 M T Mot 250 , LA J2 5 SEQ ID NO: 1- 169 [RAF— N B £ /090% ¢ 41 [|]—
P JUSP .

[0331] 945 7 ROOHIMZIR 7+, Kbl & A4 5SEQ 1D NO:40.41H195- 142+ 1)
fE— BB 2£/095% 75 [F—PEFIRGN, 5SEQ 1D NO:47.48F176-94H (AL — A E A 20
95 % J5 1| [|]— 14 ¥ B 15 i &0 , UL &2 55 SEQ ID NO: 1- 16+ (AT —AN B 2 /095% JF 31 [7]—
P JUSP .

[0332]  95.5Lifi /7 RIOMIAZIR & T, Hrh il & 5 A B 5 5SEQ 1D NO:40.41F195- 14291 )
fE—ANEA100% 551 [F—1EIRGN, 5SEQ ID NO:47.48F176-94 [FIfE— P EAH100% JF
B 6] — £ () B 2, DA 2 5 SEQ 1D NO: 1- 169 AT — /N B A5 100% J5: %1 [7] — PEfAIUSP
[0333]  96. STty %67 - 95HE— T L IR 7+, H R ISR & B 1 1 2 R A H 5 Ui
AR EHE R 2 R IR A BT .

[0334] 97 ST /5 %67 - 95HUE— T L IR 7>+, H R IR & B A B 2 R A H 3 Ui
AR & IR T

[0335]  98.5Ljiti 5 267 -9THATE—TAL IR 7+, H A A& EE A — A2 e
g5

[0336]  99. S}y %67 - 98HE— T AX IR 431, F Hh BT i fil - B 1 450 7 JA% 40 mh
RIEFAT T ES TR

[0337]  100. it /7 67 - 99 AT — T RX R 71, Ho b BT i fih & 2 1 1 0 8 J5 A% 41 i
RB AT 7T

[0338]  101.—Fh & 5Lti )5 267 - 100 AT — T K% B2 4 T 344

[0339]  102. —Fh €L 5jti /7 81 - 95 - AE — TN FIAX R 7 T~ BBk A, R B 5 dm D B 1% 5
B 51 24 32 1 5] 5:RNA (gRNA) [ & /b — M TR 751 o

[0340]  103. 5t /7 Z2 102244 , H A gRNAZ 5] F:RNA,

[0341]  104. 5t /7 =102/, F b gRNASE U5 | FRNA,

[0342] 105, —Fifu & St 77 2236 - 66 -HAF— I (1) fil & 28 1 A 40

=]
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[0343]  106. —Fh AL 5Lt 5 51 -66 - AE— I HI @l & 8 1 1940 A , L A B 40 o e 0 55
5] SRNA.

[0344]  107.—Fh Al & 52t )5 267 - 100 AT — TR K A% 82 43 T I 40

[0345]  108. —Fhfl & SLiti 77 28101 22 104 4F— T (1) 4 R 4 i

[0346]  109. 5Lt /7 52105~ LOSHE—TH (K 4, o rh B il 24 o JER A 40

[0347]  110. 557t /7 52105~ LO8HE—TH (K 4, L rh B ik 24 o LA 1

[0348]  111.5G7ti77 221 L0MI 40 A, Forb pirad 20 i 2 B o L 1% SR sl AL 3h M) 40

[0349] 112557t 77 22 1 LRI 20 P, FLrb Pl it 240 P 2 A7) 400 P T R 4

[0350]  113.—FRZW2H &0, AL & 242 b n] e 52 I AR B4R S it 77 2219 - 24167 - 100
WA — T A IR 431« S8t 75 2225 - 35 AE — T () 2H 540 - STt 7 2836 - 66 HH AT — Tl 1) ki 5
W ST 22101 - 104 AT — T AR B AR B STt 77 36105 - 11 1A E— T i 40

[0351]  114.—Fhibil & /G 8 A 0 51 AR TERIAf & & A R 260 T BE 97 9Lt /7 $£105-
29T — T 40

[0352]  115.—Fhil & milG 88 H N7, B35 St 77 226 7- 10O AT — B A% R 73 ¥ Bl sk
Jiti 77 5101 - 1044 E— TN B4 5| AR, FEAERIAR& B B I 26 F T 857240 .

[0353]  116. 5%t /5 R 11481165/ 51k, B FEAi L ik @& & A

[0354]  117.—FhH T % RONR G AZ BE % B2 B B S 77 1%, 35 500t 77 %81 -95H (T
— WAL R 70 7 RN 5 4 51 3 RNA TR 3R0A S A% R 73 7 B S it 77 56102 - 104 H AT — Tl 1)
BAREINGH I, DA B £ Rk Rl 3 A RN gRNAFE T IGRGN B & K W 4% B L B & W0 24 1 8%
FRAMA

[0355]  118. 3Kt /7 SRINTHI 77k, B FEAL AT IARGNEL A % & AR &9

[0356]  119.—Ff FH T& 1ML & #EDNAJT 51 I SEDNAZr T R4, BTk RS 604 «

[0357] &) fU 2 RNA G| S A% R FE 22 Ik (RGN) B 1 it 22 g F0 28 20 — R s g £ 58 22 ik
(USP) R & 8 1, HhUSP 5 SEQ ID NO: 1-16H f4E— A2 /80 % FHIF] , B 4w AL FT ik il &
A R8s A

[0358]  b) REfE 55 Frid #EDNA Y 51 58 1 — FhEk 22 Bl 5| S RNAB S i BT ik — A el 2 M 5| &
RNA (gRNA) (1) —Fhal 2 Fit% H IR 751 ;

[0359]  Hrhgmiid—Fhal 2 M 5] SRNARIGw D @l & 55 10 AT iR AZ IR P 41 2% E nT 4 %
B2 5 TR AT T A IR S 3T

[0360] I

[0361]  FHHrprid —FhE 2 Fi 5| FRNARES Sl & E R E GWLL 5 ST & & A4
A BT BEDNA T H1) F-AE R $EDNASY -

[0362]  120.5Ci )5 211900 &%, HiHUSPSSEQ ID NO:1-169 f{I4F—/> % />85% AH[H
[0363]  121.5Ci )5 11900 &%, HiUSPSSEQ ID NO:1-169 fI4F—/N %290 % AH[E .
[0364]  122.5C0i )5 £ 11900 2%, HiPUSPSSEQ ID NO:1-169 fI4F—/> %295 % AH (A .
[0365]  123. 50 /7 21191 %5, HFUSPESEQ ID NO: 1-1691 fFI4F—AN100% AH[F .
[0366] 12452 J5 R 11900 &4, HohUSPALSSEQ 1D NO:33-39H IAE— AN I FE A1
[0367]  125. 5Kt /7 £ 119- 1244 — T[] R 4t , H HH #EDNAF B A7 T 483 FHRGNR 71 1) JiR
AT TE] X PP 51 SR 3 FP (PAM) HIA & .

48



CN 116157144 A W OB P 40/59 T

[0368]  126. 5 /7 S 119- 125FE— T R G, H A FEDNA T 74N P o

[0369]  127. 50t /7 2126/ RS0, F P 40 o 2 B AZ A0

[0370]  128. 5Lt /7 R12THI RS0, Horb FAZ AN A 2 P40 i .

[0371]  129. 50t 7 R 1271 R G0, Horb A% AN A 2 T FLBh 4 g »

[0372]  130. 5L /7 FR127THI RS0, HoAh B AZ AN 2 B HL AT

[0373]  131.5L0iti /7 R 126/ R G0, Horb Arid 40 i 2 JF A% 41 i

[0374]  132. 50 )5 2 119- 13194 F— T 245, Horh Bl & 8 I IRGNZ TTBICRISPR-Cas £

Ei‘o
[0375]  133.5Ljiti /7 R119- 131 F—TH R Gt , Hrh b & B RGN AZVAICRISPR-Cas £
Ei‘o

[0376]  134. 5L 7 £ 119- 131HE— T RS, Hh & & H RGNS SEQ 1D NO:40F0
95-142FH AL — A 22280 % AHIA] o

[0377]  135. 500 5 £ 119- 131 HE— T RS, H A Fh& & H RGNS SEQ 1D NO: 4041
95- 1429 [PIE—/ 2 /085 % A

[0378]  136. 5L 5 £ 119- 131 T — T RS, H A F& & H RGNS SEQ 1D NO: 4041
95-1429 I —/N90 % A

[0379]  137. 5L /5 £ 119- 131 HE— T RS, H A Fh& & F RGNS SEQ 1D NO: 4041
95-1429 I —N95 % A

[0380]  138. 5L 5 & 119- 131 HE— T RSt , H A Fh & & H RGNS SEQ 1D NO: 4041
95- 14271 f4FE—4~100 % AHIF]

[0381]  139. 5 /7 %2 119- 138HE— T R4, H A filG 88 H FIRGNZRGNY) 11
[0382]  140. 5Lk /7 £ 119- 1399 — T RS, Hh i i & B 5 SEQ 1D NO:47.48F0
76-94H FIE— AN F /80 % A

[0383]  141.5L0k 7 £ 119- 1399 — T RS, Hh i i & i 5 SEQ 1D NO:47.48F0
76-94H FIE— AN E /85 % A

[0384]  142. 5L 77 £ 119- 1399 — T R4, Hh i i & 5 SEQ 1D NO:47.48F0
76-94H FIE—ANE 2290 % HHIA

[0385]  143. 5L /7 £ 119- 1399 — T RS, Hrh i i &= 5 SEQ 1D NO:47.48F0
76-94H FIE—ANE 295 % HIA]

[0386]  144. 50 /5 2 119-1399E— T RS, H A futF il Z B 5 SEQ 1D NO:47.48F1
76-947 AL —~100% AH[F

[0387]  145. L) /7 R 119- 144 AT —TH R 58, P& E A5 5SEQ 1D N0:40.41.
95FM1 42 AT — AN A Z /080 % ¥ 41 [H]— M IRGN, 5 SEQ 1D NO:47.48F176-94 9 [FJ4F—
ANBA Z80% J7 41 [A] — 4 1 B HF i =08 , LA ) 5 SEQ 1D NO:1-169 f{E— M EAZED
80% J 1] [A]— 14 FYJUSP .

[0388]  146.5Zjii /7 R 119- 144 T —TM R 58, P& E A5 5SEQ 1D N0:40.41.
95FM1 42 AT — AN A 2 /085 % 7 41l [H]— RGN, 5 SEQ 1D NO:47.48F176-94 91 [FJ4F—
B 2 /085% JF 4 [F]— P i B i =Bk , LA )2 5 SEQ 1D NO: 1-16%{E— PN HEAZ/D
85% J¥ 41| [A]— 1 I USP .
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[0389]  147.5Zjii /7 R 119- 144 AT —TM R 58, P& E A5 5SEQ 1D N0:40.41.
951 142+ AT — B A £ /090% /7 51 [F]— P IIRGN, 5 SEQ 1D NO:47.48F176-94H [T —
B 2 /090% 74 [F]— P i B i 2Bk, LA A 5 SEQ 1D NO: 1-169 {E— PN EA 2D
90% J 1) [A]— 14 I USP

[0390]  148.5Zjii /7 R 119- 144 T —T R G, P& E A5 5SEQ 1D N0:40.41,
95 142+ AT — AN B A £ /095% 7 41 [F]— P IIRGN, 5 SEQ 1D NO:47.48F176-94H [T —
B 2 /095% 74 [F]— P i B i =Bk, LA A 5 SEQ 1D NO: 1-16H {E— PN HEA 2D
95% J7 51 [A]— 14 F{USP

[0391]  149.5LJiti /7 £119- 144 E— T R G, K @& E A 5SEQ 1D N0:40.41,
951 1429 T — A E A 100% /7 51 [ — P FJRGN, 5 SEQ 1D NO:47.48F176-94H 4T —
HAG100% /40 [8)—1 i i B & 85 , LA )2 5 SEQ 1D NO: 1- 167 4 E—> B 5100 % F 41 ]
— 1 USP.

[0392]  150. 87t /7 % 119- 149 4E— I R, Kb ridpt & EH & — Nl MaoE
(EERE

[0393]  151. 5Lt /7 £ 119- 1504 — T[] R4, Ho b Fridk il G 85 B £ 0 78 A% 40 i i
REHAT T HEE A

[0394]  152. 3207 R 119- 151 FAE— T R Gt , P i —Fh el 2 Fh 5] SRNARIAZ IR 7
FI AN Gmit A B A A R T AL T — ANk .

[0395]  153.—Fh & it & #EDNA S #1 (I HEDNAZ - 5 16, B 7 V20 4 0 92 it 77 %2119-
152 HF AT — T ) 2 G 356 326 25 T iR #IDNA 731 B 5 SEDNA )1~ FR) 2

[0396]  154. 5Kt 7 R 153/ 77 ¥4 , Ho A i A2 A1 (1 EDNA S 763 &5 #EDNA > 1 N &2 b — A
BAFRMC>TRAE,

(03971 155. St /7 R 153/ 77 ¥4 , Ho A BT i A2 115 (1) #EDNA 2> 764 5 #EDNAJF F1| N &2 /b — A
BAFRMC>TRAE,

[0398]  156. — Rl & 587 Z1 I #EDNA 73 1 1 77 V25, 04

[0399] &) JEid 7E 3 & T RGN - Bt 2 1 - USPAZ BB A% H IR B S 2 AF FAH G LT 1) Flid)
TEAR AN ZERGN - it i - USPRZMEIZ IR B &40 -

[0400] 1) fEf% 5 SEDNAFP H1) 28 A8 1) — Fh Bl 22 Fh 5] F:RNA ; Al

[0401] ii)@,ARNA%?E’JV@a@t%}% (RGN) 7 Jit 2 g A1 22 /D — B PR s g 2 € 22 K
(USP) [l &8 1, HUSPSSEQ 1D NO:1- 1691 [RI4E— %280 % FH[H] ; F1

[0402] b) ﬁFﬁJﬁEDNA T B AL 2 T IR SEDNA S - 1 2 i 5 42k A7 20355 FRTRGN - it 2 Jig - USP
HERZ IR 2 & W H i ;

[0403] ik —Fhik 2 Fh 5| SRNA S #IDNA #1228 , T 46 S TR b & B A 45 & frid
HEDNAF H1) 3 H. & A BEDNA 7T &1 o

[0404]  157.5Ci 5 2215617775, HiUSPSSEQ ID NO:1-169 [I4F—/> % /85 % AH[H .
[0405]  158. 5 )5 22156117715, HiHUSPSSEQ ID NO:1-169 [{I4F—/N %290 % AH[E .
[0406]  159. S2jii J5 22156/ /7%, HortpUSP5SEQ 1D NO:1-169 f4E— N %2295 % AH[H
[0407]  160. St J7 £ 1561 J73% , HAUSPESEQ 1D NO: 1-1691 fE4FE—4~100% HH .
[0408] 161 . 5% )5 2156107775, HidUSPALESEQ ID NO:33-39H (RAE— AN HIF 41
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[0409]  162. 5Kt 7 28156~ 16 1 AT — IO (1) J7 % , e v BT iR A& 11 1 #EDNA 73+ 40 75 #EDNA 73
THEDL—ANZEFRIAIC>TRA.
[0410]  163. 8Lt 7 28156 - 16 L AT — T (1) J7 % , e v B ik A& 11 B #EDNA 73 60 5 $EDNA ST
TN DA EEHRIAIC>TRA.
[0411]  164. 52 /7 22 156- 163 AT — IR 512, H A il 4 88 3 IRGNSZ T TR CRISPR-Cas £

Ei‘o
[0412]  165. 5L 7 £ 156- 163 AL — A 7 vk, Hpah & & A RGNZVAICRISPR-Cas £
Ei‘o

[0413]  166. 5L 77 5156~ 163 E— i 77 7%, H b il & & H RGNS SEQ 1D NO:40F1
95-142FH AL — A 2280 % AHIA]

[0414]  167. 5L 77 5156 - 163 /E— I 77 7%, H b il & 8 F RGNS SEQ 1D NO:40F1
95-142FH AL — > 285 % AHIA] o

[0415]  168. 5L 77 5156 - 163 E— i 7%, H b il & & F RGNS SEQ 1D NO:40F1
95-142FH AL —A 2290 % AH[A]

[0416]  169. 5L 77 5156~ 163 /E— i 7%, H b il & & H RGNS SEQ 1D NO:40F1
95-142FH AL — A 2095 % AH A o

[0417]  Sjiti 77 %8156 - 163 AE— T[] 77 v, Ho Rl B2 RGNS SEQ ID NO:404195-142
A — AN 100 % AT

[0418]  171.5GJti /7 22156~ LT0H4E—TR ¥ 77, Horh k& 82 H IRGNZ RGN 1

[0419] 172 5K )7 5156 - 17 1HAE— T 77 7%, Horp g1 B 20l 5 SEQ 1D NO:47.48F1
76-947 AL —A> 280 % AHIF

[0420]  173. 5L 77 58156~ 17 1HAE— T 77 7%, Horp g1 i 20 B8 5 SEQ 1D NO:47.48F1
76-94H FIE— AN F /85 % A

[0421] 174 . SEJE77 5156 - 17T 1HAE— U 77 7%, Horp g1 B 20l 5 SEQ 1D NO:47.48F1
76-947 AL —A> 22090 % AHIF]

[0422]  175.5L077 56156 - 17 1HAE— T 77 7%, Horp g1 B 20l 5 SEQ 1D NO:47.48F1
76-94H FIE— AN E 295 % HIA

[0423]  176.5LH77 58156~ 17 1HAE— T 77 7%, Horp g1 i 20l 5 SEQ 1D NO:47.48F1
76-947 AL —~100% AH[F

[0424] 177577 22156~ 176 FAE— T 75 v, Hep ik & 88 B A 5 SEQ 1D NO:40,
41195~ 1427 FIAE— AN HA 2 /080% 741 [A]— LRGN, 5SEQ ID NO:47.48F176-94 1]
E—ANEA E80% 741 IRl — M M I =08 , DA 2 5 SEQ 1D NO: 1-16HfE— M EA R
180% 7 #1| [A]— 14 IUSP.

[0425]  178. 5} 5156 - 176 AT — T[] 75 ¥2: , Ho prid i 85 B & 5 SEQ 1D NO: 40,
414/195- 1429 FE—N B A 2 /085% /7 41| [Al —PE RGN, 5 SEQ 1D NO:47.48F176-9491 1)
fE—ABA 2085 % 7 41| [F]— M 0 B EF B =08 , DL &% 5 SEQ 1D NO: 1-16HfE— 1N EAE =
/185% ¥ #1| [A]— 14 IUSP.

[0426]  179. 5L} 5156 - 176 AT — T[] /¥, Ho BTk @i 8 AL & 5 SEQ 1D NO: 40,
4141951429 FE—N BEA 2090 % /7 41 [Fl —PE RGN, 5 SEQ 1D NO:47.48F176-9491 1)
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fE—AEA 290 % 7 51 [F]— M 0 B B =08 , DL & 5 SEQ 1D NO: 1-16H E— 1N BA 2
1>90% 7 51| [7]— 14 IUSP.

[0427]  180. 5L /5 5156 - 176 AT — T (1) /¥, Ho BTk i 8 AL & 5 SEQ 1D NO: 40,
41H195- 142 AE— AN A 22095 % 731 [F]—PEIRGN, 5SEQ 1D NO:47.48F176-94H1 1]
fE—ABA 2/095% 3 41 [F]— M 0 BB B 208 , DL &% 5 SEQ 1D NO: 1-16HH fE— 1N BRA =
195% 7 51| [A]— 4 I USP.

[0428]  181.5Lji 7 %8156~ 176 F4E— T[] 7732, Horh ik fil & B2 A & 5 SEQ 1D NO:40.
41F195- 142 AT — A A 100% 741 [F]— M HIRGN, 5 SEQ D NO:47.48F176-94 7 fI{E—
ANEA100% 75 [F— M F I B EE, LA 5 SEQ 1D NO: 1-169 1/E— A HA100% 751
i) —PEAIUSP.

[0429]  182. 5L /7 %156~ 181 HE— I ik, KA & A B & — 82 M e
g5

[0430]  183. 5Lt /7 5156 182 AL — T [¥) J5 i , oo AT I fil & B 10 B 0 7 A% 41 e A 1)
RIEFAT T EM TR

[0431] 1845 77 2156 - 183HAF—T0l 1) 77 ¥2: , F Hh Fra #EDNA 7 F1) Az 120 3 7 18] X 7 71
AR I (PAM) AL E .

[0432]  185. 5t /7 5156 - 1844 T — T J5 7% , o A EDNA > T-7EZH I Y

[0433]  186. 5Lt /7 22 185/ 775, Forb pirid 40 i & S AZ 41 .

[0434]  187. 5Lt /7 22186 7775, Forb FAZ 40 M = A 40 i .

[0435]  188. 5t /7 S 1861 /7 7% , o v EAZ AN 2 IR AL S 4 e

[0436]  189. it /7 22186/ 775, Forb FAZ 0 i & B e 4 i

[0437]  190. 57t /7 22 185/ 77 %, Forb pirik 40 i =& ) A% 41 i .

[0438]  191. 5 /5 22 185- 190 T — T 1) J5 ¥ , i B 4 80 & Fridk A& (I DNA Sy T~ I 4
i

[0439] 192, —Fif & AR STt 7 22 191 1 5 2 BB O SEDNAF 21 FRI 41 B

[0440]  193. 5t /7 R 19240 L , FL b AT i 40 A 2 ST AZ 41

[0441] 194 5t 7 S 193 M4 M , A EAZ 40 P 2 AR A0 4T S

[0442]  195. —Fh L& STt /5 2 194 R 40 B A 4 -

[0443]  196. —FhA & St 77 S8 194 20 AL () Fh 1

[0444] 197 5t /7 22 193020 Al , H& v A2 4 B 2 T L3 0 At

[0445] 198 sfits /5 =193 HI4M Y , Forb FUAZ 40 i 2 B R4 .

[0446]  199. 5t 7 S 192140 M, Bk 40 P A2 R AZ 4T S

[0447] 200 . —F 7= A8 B A BAE M 200 1R 35008 SRAZ RS IE BB AR AS M 40 B i 7 7%, B
PaRrnk A e S DN

[0448] &) GLERNAG| TR EE £ K (RGN) - E@ﬁﬂﬁ%%n@)—ﬂ%%‘%%%%%
(USP) Rt & 85 1 , HirPUSPSSEQ 1D NO: 1-16H 4F—AN 22280 % AH[F] , 554 i Fr ik fl &5
HHNZZER, Hd g @& 5 B *zﬁﬁaﬂf%m@ EER R UERE EE
REf% 70 41 i 208 5 A

[0449]  b) e85 HEDNATF FI| A A 1 —Fh Bl 22 Fh 5] FRNA (gRNA) , Bl Jw b5 i ik gRNA () 22 1% 1
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% , Forb i gRNA R BTk 22 A% R v 0 3% 482 55 )5 3 1 DA fif g RNA RS 8 75 41 g Hh 30k
[0450] {5 i 11 RN gRNAREL [in) 50055 AR (1% 25 DR 40 Ao B8 B0 22 DR 4 5 1) DA 26 B 3500
[0451]  201. 5t /5 20010 777k, HHHUSP5SEQ 1D NO:1-16H 4L/ %2185 % AHH
[0452]  202. 5Lt /5 220010 /775, HHHUSP5SEQ 1D NO:1-16H 4E—/N %290 % AH[H
[0453] 203 52 /7 Z£200 /0 J77% , HFRUSP5SEQ 1D NO: 1-16FF AT — AN 22095 % A
[0454] 204 . 52 7 2001 J7% , HAUSP5SEQ ID NO: 1-1691 fK4F—4N100% AHE
[0455]  205. 5t /7 22200/ 77 7% , Fo b Rl G B 1 1 BT RGN A2 D) 1

[0456]  206. 5Lt 77 2220084205 1) 7%, HHUSPAL T SEQ ID NO:33-39 (4E— AN 7
P

[0457] 207 . 5 7 22200 - 206 HHAT — T 1) 5 ¥2% , Foop 2 DR 4B 1 B 5 78 BEDNAJF F1 N 51N
Z = MEHRINC>TRAR

[0458]  208. 5t /7 5€200- 207 HAE— U J7 7%, H A 4H L2 B 4m i

[0459]  209. 57t 77 2208 (1) 77 7% , Fo v 4 20 Pl =2 Wl AL B 4m g

[0460]  210. 5jita 77 Z2091 77 7% , Fo b Bk 4 SR8 40 A /R RRR R B 4RE
FEEEON .

[0461]  211. 5 /7 56200~ 210 AL — T 5 i , Fo v 80 S AR (AR IR BLHE 5] N 28 11 %51
T

[0462]  212.—FheHEH), HAE

[0463] &) @A EH, HAS: (1) DNAZ G Z MK 1 (11) B B ; 5 dmts Birid il & 85 3 A%
B2 ¥ Al

[0464]  b) JRMENEFEE £ ik (USP) , H: 5 SEQ ID NO:1- 16—/ BB £/80% £ 4 [
— P B ID AR USPRIZ IR 20 T

[0465]  213. 5L )5 Z2120040-54), b USP5SEQ 1D NO:1- 165 ffF—4 B £ /85%
(1) 2 51 R — 1 .

[0466]  214. 5L 5 212004054, HipUSP5SEQ 1D NO:1- 165 ffF—4 BA £490%
(1) 5 R — 1

[0467]  215. 5L )5 Z21 2004054, HipUSP5SEQ 1D NO: 1- 165 ffF— 4 B A £/495%
(1) 5 R — 1

[0468] 216 SZjifi /7 212004044, HodUSP5SEQ ID NO:1-169 f4F—AN B A 100 %
74 [Rl— 1 .

[0469]  217.SEhtiJ7 S212/ 2064, Horh prid il & B2 0GB & 5SEQ 1D NO:1- 161 4T
—MNEA 2 /80% J7 A1 [l 1t 1 IR IE £ g 22 K (USP) &

[0470]  218.SEjtiJ7 SE212/ &4, Horh prid & B2 0GB & 5SEQ ID NO:1- 161 4T
— A 85% 741 [R]— 11 1 JR s e £ e 2 ik (USP) &

[0471]  219.SKJtiJ7 S212/ &4, Horh prid & B2 0GB & 5SEQ 1D NO:1- 16 4T
—MEA 2/90% 741 [F]— 14 1 PR IE £ g 22 K (USP) &

[0472]  220.SEhti )7 SE212/2HEH), Horh prid & B2 0GB & 5SEQ ID NO:1- 161 f4F:
— A 95% 741 [R]— 14 1 PR g £ e 2 1K (USP) .
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[0473] 2215kt J7 212004 &4, Kb prid it &t AL B 5SEQ 1D NO: 1-16H KT
— B 100% )7 51 7] — P I PR s g Fa e 22 1K (USP) .

[0474] 222 52jiti 5 212/ 40 A4 , Horp TR DNAGE & £ i K V0 [ A% IR I £ HR Al & 2
4 % TALEN.

[0475] 223 SZjiti )5 S21200 G, b B i&DNASS & 2 Ik ERNAG| 3 FIDNAZE & 2 Ik
[0476] 224 .52 5 K223 LA W0, Horh FTIRRNA G| 5 AIDNALE & £ K& RNA S| 5 1% L 1
Z Ik (RGN) .

[0477] 225 S J7 SR224 AL, H A RGNFERGN Y] 1

[0478]  226. —Fh L 7 bt fik & 2 1 AOAX IR 23 1 FH 2 B PR s g £2 5 22 Ik (USP) (A% R 43 T
A, b ik Rl & 2 AL B DNAZE & 2 kAN I 208 , O H HL b ik USP 5 SEQ 1D NO: 1-
16 AE—A B A 280 % 1741 A — 1.

[0479]  227. 5L J7 2226/ %k M4, T iRUSPSSEQ 1D NO: 1- 164 [(AT— AN A7 %2 /1>85 % (1)

A Rl — 1
[0480]  228. 51 /7 ZE 226K %44, FTiRUSP5SEQ 1D NO:1-167 FFE—AN A £/090% 1
4 Rl — 1
[0481] 229 .5 /7 22226 1K) %44, FTiRUSP5SEQ 1D NO:1-167 FFE—AN A £/095% I
4 Rl — 1 .
[0482]  230. 5L 5 226 AK , I USP5SEQ 1D NO: 1- 16+ fIAFE—ANHAG100% I+
F[E]— 1 .

[0483]  231. 5Lt f7 226 I AA , Horp Frid fil & 85 I B & 5SEQ 1D NO: 1- 16+ ffE—
ANEA 2 /080% 7 41 [H)— 1 1) R e e %2 ik (USP) &

[0484]  232. SLjifi /7 S 226 H Mk, Hod prid il & 8 B 6175 5 SEQ 1D NO: 1-169 14E—
ANEA 2 /085% 7 51 [H]— 4 1) R e e %2 ik (USP) &

[0485]  233. SLjifi /7 S 226 H Mk, Hod prid il & 8 R 6175 5 SEQ 1D NO: 1-169 14E—
ANEA 2090 % 7 51 [H])— 4 1) R s e Fa e %2 Bk (USP) &

[0486] 234 SLjifi /7 S 226 H Mk, Hod ik il & 8 R 6475 5 SEQ 1D NO: 1-169 14E—
AN B 2/095 % 7 51 R — 4 1) R s e e e 22 Bk (USP) &

[0487]  235. 5Lt J7 2226 I HAA , Forp prid fil & B2 I B & 5 SEQ 1D NO: 1- 16+ ffE—
ANHA100% 3751 [5]— M1 R e e £ e 22 Bk (USP) .

[0488]  236. SZifi /7 2226 (R AA , H b FTIRDNASE & 2 ik A& K0 B K% BRI . BE 4R Al & 82 A
B TALEN.

[0489] 237 .5t 7 S 226 I HAA , Ho o BT IR DNAZE & 22 I /2 RNA 5| 5 [IDNAZE & £ K
[0490]  238. )i )5 22237 (I #AA , At TR RNA S| 5 fRIDNAZE & 22 KR RNA G| S A% BRIl %2
Jik (RGN) »

[0491]  239. 5t 77 S8 2381 A4 , H A RGNAZRGNY] 1 i .

[0492]  240. —Fh 0 & St 5 22226 - 239 AT — T A 85 42 AU 4 e

[0493]  241.—Fhaufif, HAwL 5 -

[0494]  a) @A, HAS : (1) DNALE & 2 Bk 1 (i) BLEUES s sk gm b Fridk @& 22 IR &
B2 ¥ Al

Ny
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[0495]  Db) fRMENEFEE £ ik (USP) , 2 5SEQ ID NO:1-167 HE—AN BA £ /80% J¥ 41 ]
— P B ID AR USPRIMZ IR 20 T

[0496] 242 5jifa 7 52241 HI4R AR , HHHUSPESEQ 1D NO: 1-169 ffE— N EH £/085% 1)
74 [Rl— 1 .

[0497] 243 .5 7 224 1 4R AR, H P USPESEQ 1D NO: 1-169 fAE— N E B £ /090% 1)
74 Rl — 1 .

[0498] 2445 7 S 241 4R AR , HHHUSPESEQ 1D NO: 1-169 ffE— BB £ /095% 1)
74 [Rl— 1 .

[0499] 245 . SZjifi J7 241 40 Ma , HrpUSP5SEQ ID NO: 1- 16 fi4F— B A 100% £ 41
[ — 1%

[0500]  246. SLjiti /7 241 4N MY, oA prid il & 8 B 6L 75 5 SEQ 1D NO: 1-169 14E—
ANEA 2 /080% 7 41 [H)— 14 ) R e e %2 ik (USP) &

[0501] 247 . St /7 241 4N e, oAb prid fil & 8 B 6175 5 SEQ 1D NO: 1-169 [14E—
AN B 2 /085 % 7 51 [H)— 1 1) R e e %2 Bk (USP) &

[0502]  248. STt /7 241 4N MY, Hod prid il & B B 6L 75 5 SEQ 1D NO: 1-169 14E—
ANEA 2090 % 7 51 [H)— 4 1) R s e e e £ Bk (USP) &

[0503]  249. St /7 241 4N, oA prid il & B B 6175 5 SEQ 1D NO: 1-169 14E—
ANEA 2/095% 7 51 [H]— 4 1) R s e Fa e %2 Bk (USP) &

[0504]  250. St /7 S 241 4N MY, oAb BT id il & B B 6175 5 SEQ 1D NO: 1-169 [14E—
A 100% 3751 [5]— M 1 R e e £ € 22 Bk (USP) .

[0505] 251 . St /7 22241 I , oAb BT R DNASE & £ Ik 2 K0 B IR - B 4R Al & B
B TALEN.

[0506]  252. 5t /7 S 241 HI4M ML, o BT iR DNAZE & 22 IR /2 RNA 5| 5 [IDNAZE & % K

[0507]  253. S 7 22252 (40 il , 2 At TR RNA S| 5 fRIDNAZE & 22 K RNA G| S A% BRIl %2
Jik (RGN) »

[0508] 254 . 52jii /5 22253 14 Y , H A RGNZRGN Y] 1 o

[0509] DA T sizitids] LA 5 BH i A PR ) 7y 4l

Syl

[0510]  Sijifafil 1« b s e fa 5 22 Ak

[0511] AUk B R M e e e 2 ik (USP) R 2R B /7 #I/EHSEQ 1D NO:1-163&4t, iR 1A
TN o NI FT A USPA R H i 20 BR B & 1 LA, I HAK BEVE B 9 112 8 1162 2 1R « AL
IR MIUSPH Z KB A 16.4% 220. 7% B L 17, TiHHP T 43 .86-4 .55, APG05963F& 41 , Ho A1l
HApT°M5.26,

[0512]  USP APG06351.APG03399.APG04638.APG09242.APG02463.APG04080.APGO1791 .
APG04001F1APG03327 3t =% ity 345 C i 5 1) “KEGGNDHE” (SEQ ID NO:33) .USP APG05198
FTAPGO5756 S 1) Coi /> 71 “EKENYNNE” (SEQ 1D NO:34) - APG05963 2 MkE 1 Clity J7 51
“EKEKHKNE” (SEQ ID NO:35) ; APGO6702-E45 SR i Coii /3> 41 “DKGDDNHD” (SEQ ID NO:36) ;
APGO05316 E. 7 JHUEE i Ciit 2 51 “QKGGQ” (SEQ 1D NO:37) ; APG09230.E. 45 Sl ¥ ) Cii > 4
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“KGENKYE” (SEQ ID NO:38) ; FTAPG04100.E.A s i Ciirg ¢ 51 “KQGENNHE” (SEQ ID NO:39) o

[0513]

[0514]

[0515]

[0516]
[0517]

R JRMEBE RS E 2 ik

USPID SEQ ID NO
APG03399 1
APG06702 2
APG05198 3
APG04638 4
APG06351 5
APG05963 6
APG09230 7
APG04100 8
APG04001 9
APG02463 10
APG09242 11
APG04080 12
APG05316 13
APG03327 14
APG01791 15
APG05756 16

St 912 : USP R 45 2 1 CE P LAY 20 2 30 R 185 00 it 2 47 128

W o= T FHERON APGO7433 .1 (SEQ ID NO:40:;PCTATFWN02019/236566, 3@ 15 5| FH
FENATL) BIRuvC L5 R 8k 2R 7% B Bk 2, FERERGNZ M 9 V) 11 il A2 4 (nAPGO7433.1;SEQ 1D
NO:41) . 724 T & I B B 1Bl & 8 A , BIAPG09980 (SEQ 1D NO:47 ;2 WLPCT/US2019/
068079, i 1 51 F 3£ A A SC) 8APGO7386CTD (SEQ ID NO:48; 2 WLPCT/US2019/068079) . 7
F1FRJUSPH, 2 FE T = Fh UL AT 00 e 7E b A B 3 A i 3E P, RIAPG03399 . APGO6702 A
APGO5198. £t X Rk AT T 2505104k 1 i 2B L USPFInRGNAZ 1 IR [ 31 4% & 1 /9 B A N
M EMMRE I G EH , e &S| pTwist CMV (Twist Biosciences) A ki . G/ b AR K
B B USP A Rl 2 A0S (A B L AR 3 JT45) SV40 NLS (SEQ 1D NO:42) , HfE Coii ml #:AF Hhi%
F£ 223X FLAGHRZE (SEQ ID NO:43) , 78 Coii 1] 451 b 422 22 Wit 280 g , 7£ Coiy T #R4F M £2 2 K
$:3k (SEQ 1D NO:44) , 7F Cufiy n] 452 4F M 32 2 nRGN (5] 41, nAPG07433 . 1, H/ZSEQ ID NO:
41) , B & AE Clfi n] 5 AF %P5 2 4% 5 85 FANLS (SEQ 1D NO:45) o102 A & B FUSP ) ik & 25
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AL 2 (LRI T 44) SV40 NLS (SEQ ID NO:42) , HiAe Coi v B /E Hh %4 553X FLAGHRZS
(SEQ ID NO:43) , 7£Coiiy FJ 4521 Hiu 1% 42 25 it 28 g , £ Co P #8412 22 Ik 22k (SEQ ID NO:
44) , £ECIii Al A Hh %82 ZnRON (541, SEQ ID NO:41) , 7 Cifiy v A H i 42 &5 5 — 3L )%
511 (SEQ ID NO:46) , 7ECiy 1] 452 4F H % 422 22 48 K BHIUSP , e 4 4E Coig ] R AR MO 2 B A% iR
FINLS (SEQ ID NO:45) « K28 R 1 &7 A FRATE & & A . i ERrid , fr il G & e
HRAL 2 B/ —ANLSFI3X FLAGHRZ .

[0518]  ZR2: 41X COTmARBEATIN 2 IR & R H

SEQ
e =]

ID NO
APG09980-nAPG07433.1 49
APG09980-nAPG07433.1-APG03399 50

[0519] APG09980-nAPG07433.1-APG06702 51

APG09980-nAPG07433.1-APG05198 52
APG07386-CTD-nAPG07433.1 53
APG07386-CTD-nAPG07433.1-APG03399 | 54
APG07386-CTD-nAPG07433.1-APG06702 | 55
APG07386-CTD-nAPG07433.1-APG05198 | 56

[0520] 374 1L B it s gRNA R IR B IR IA R - R 357 17 NS K] 20 31 )7 471 A
THat & E A5 S E R R AR sgRNAFH) B T8 H 7 BEANSE R 51 () 2 R AT A
[0521]1 3. 5] SRNAFF)

sgRNA | A H4
sgRNA ID | ¥& 57| .
Vil 15 &
SGN000143 | 57 63 69
(0s22] | SGN000169 | 58 64 70
SGN000173 | 59 65 71
SGN000929 | 60 66 72
SGN000930 | 61 67 73
SGN001101 | 62 68 74

[0523] f#iHLipofectamine 2000i5f](Life Technologies) KB & &H R2T /RIS
AR RIS 7 71 H 2R E 6 A 500ng ok A 2 2w D 22 3 BT 7 B s g RNA Y 2R 32 £ 11500ng 5 kr
FeEL YL R 24 FLHR H175-90 % I 4 B HEK293F TR o o SR JE i 4 fu 737 °C F 0 & 727N . i
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B o, 1 R E p a0 7 28 FNucleoSpin 96Tissue (Macherey-Nagel) $2HUIE K ZHDNA .
35 DR 2 Ao ) 38 %) 5 R 2 IX S8 AT PCRY 1, 4% I 1) 15 1 1 77 Z2 {8 HHZR-96DNA Clean
and Concentrator (Zymo Research) 24k =9 . SR Ja ¥ 254k I PCRAZ 4 & 3% 3|11 1umina
MiSeq (2x250) EEAT T — A7 o B0 45 N\ B 25 T2 s AR 5 I g SR8 40 45 SR 22 +30 1>
R, b R3S R R 7 213 R i e Ja — IME IR A2 +1, IF HH b +304% 5 R & SEQ
ID NO:57-62Fr /R F 5 H I+ I R 195 B B 29 M % H R (SEQ 1D NO:57-62 1417
515y BIFESEQ 1D NO:69-7T4HT/RHE AL 57 51 Hh s A/ NS FRESCA)

[0524]  FAZ 158 R T AR 2MFLE B AR 3 5] FRNAM AP 2H A 10 B B 2 2 4
A B EATHSEQ ID NOKH A R4-15F ¥ (C) Mm-S F— BTk, Hrp it
H137 wii W B Ji — A BT TR N+, FF H 95 70 B8 5 51 AR B2 R 228 R LA A 7 81 e A3 21157 5
) EAT o A R ) A 5 4 G RN 28 - n RGNl & £ 13 12 55 4 B2 i 220 B - nRGN N USP 1 3 14
I, A5 AH (R 51 5 RNA , BLEF [r) Ffr 75 T (40 % A0 230 B8 vy 1) I 7 B S5 1 ) 3 AL R TR
[0525] 4. fii Fi] fii Z BFAPGO99S0 N 5] 5 SGNO00 143 I CONG i 3R

& 4% 8 (SEQ
C10 C15 C20 C21 C22 C25
ID NO)
A |28 0.1 0 0.2 0.6 0.1
49 G |1.1 0.1 0.1 0.1 0.2 0
(0526] T |11 0.4 0.2 0.3 2 0.7
A |0 0 0 0 0 0
50 G |0 0 0 0 0 0
T |23.5 1.4 1.7 2 4.6 0.7
A |01 0 0 0 0 0
51
G |0 0 0 0 0 0
& 4 & & (SEQ
C10 C15 C20 C21 C22 C25
ID NO)
[0527] T |16.3 1.2 1.5 1.6 3.1 0.6
A 0.2 0 0 0 0 0
52 G |0 0 0 0 0 0
T |21.4 1.6 1.1 1.4 2.5 0.7

[0528]  FRANIEE R TR, £ B A USPIIFE M, C1OAL B A I COTHm 4 R 38 .
[0529] 5. FH I & BEAPGO7386 815 5:SGN000 143 [11CO N #4 %
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C10 Cl15 C20 C21 C22 C25
(SEQ ID NO.)
A 0.1 0.4 0 0.5 1 0
53 G 0 0.8 0 0 0.1 0
T 0.5 4 0.3 0.7 3.8 0
A 0 0 0 0 0.1 0
[0530] 54 G 0 0 0 0 0 0
T 1 4.5 1 1.7 3.1 0.1
A 0 0.1 0 0 0.1 0
55 G 0 0 0 0 0 0
T 1.6 9.7 2.5 3.2 5.8 0.2
A 0 0.1 0 0 0 0
56 G 0 0 0 0 0 0
T 1.9 10.2 2.6 3.1 7 0.2
[0531]  ZR5HILIR TR, 7E B A USPHIAE it , C15AL B AL FICH TS 48 1
[0532] 36 fd i fii Z BFAPGO99S0 RN 5] 5 SGNO00 169 I CON i 3R
mAEH
[0533] | (sEQ 9 Ci3 Cis Ci8 C20 c23
NO.)
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BAEH
(SEQ 1D c9 C13 C15 C18 C20 C23
NO.)
A 0.5 0.8 3.6 0.3 1.3 1.3
49 G 1.5 1.8 8.3 0 0.2 0.1
T 1.5 23.9 16.3 0.3 8.6 4.9
A 0 0 0.6 0 0.1 0.2
[0534] | 59 G 0.2 0 2.5 0 0 0
T 7 38.1 35.8 0.5 16.6 13.4
A 0.2 0.3 1.3 0.2 0.3 0.4
51 G 0.6 0.6 2.1 0.1 0.1 0
T 9.2 42.4 40.8 0.8 20.4 16.6
A 0.8 1 2.4 0.7 0.6 1.5
52 G 0.5 1.7 3.7 0.5 0.5 0.2
T 8.5 37.8 35.7 1.2 17.1 14.9
[0535]  ZR6MILEIR S, CLIMICISAL B AR IO TIE SR AE IR IUSPRITE L K 13 0.
[0536] 7.1 Fl it & BEAPGO7386. /11 5] F:SGNO00169 ) CON i
mAZ G
(SEQ ID C9 C13 C15 C18 C20 C23
NO.)
A 0.8 0.7 2 0 0.5 0.3
53 G 5.4 0.8 10.2 0.1 0.1 0
[0537] T 3.5 5.1 11.2 0.3 2.6 2.4
A 0.1 0.5 0.8 0 0.3 0.2
54 G 0.7 0.2 2.5 0.2 0.1 0
T 8.5 15.9 24.8 1.5 6.4 7.1
A 0.3 0.5 1.3 0.4 0.2 0.4
55
G 2 0.5 3.5 0.1 0.2 0.1
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A%k A
(SEQ  ID o 13 C1s cis  |co e
NO.)
[0538] T 143 2.7 37.1 2 9.2 7.9
A 0.1 0.1 0.7 0 0.2 0
56 G 0.7 0 2.9 0 0 0
T 14.7 24 36.4 1.3 8.4 8.9

[0539]  ZRTHIZE R IR, CL3MICIGAL B AL KICOTIE AL A IUSP R IL F H4m.
[0540] 8 {di FH it & HEAPGO9980F 5| F:SGN000930 ] CONGm i 2%

B A X A
C17 C19 C22
(SEQ ID NO.)
A 0.7 0.4 1.4
49 G 34.5 0.4 0
T 2.6 2.4 2.2
A 0.3 0.1 0.3
[0541] 50 G 8.6 0.3 0
T 33 2.8 3.2
A 0.2 0.1 0.2
51 G 5.1 0.1 0.1
T 35.7 3.6 3.3
A 0.4 0.3 0.9
52 G 11.2 0 0
T 23.7 2.5 2.5
[0542]  KSMILE R R, £ EEGE R T-COTALIKUSPI TG RE S H, CLTAL B LB RIC> G
KRR
[0543] 2291 F i S BEAPGOT386F1 2] §:SGNO00930 HICONGm 4 %
wm A & 8
[0544] C17 C19 Cc22
(SEQ ID NO.)
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B A K 9
C17 C19 C22
(SEQ ID NO.)
A 0.2 0 0.4
53 G 14.7 0 0.4
T 1.1 0.2 22
A 0 0 0
[0545] 54 G 1.4 0 0
T 9.1 0.4 3.7
A 0.4 0.1 0.3
55 G 2.6 0.2 0.2
T 11.8 0.9 4.5
A 0.1 0.2 0
56 G 2.7 0 0.1
T 17.4 0.8 6.7
[0546]  FRIMILE R EIR, 7E A BRI TCOTZMAIUSPHIFT A FE M T, CLTAL B AL BICO G i
D
[0547] 310 {3 ] i S BEAPGO99S0 A 5] S SGNO0 173 ) CONZ i
BAEY
(SEQ 1D Cl |[C2 |[C3 |C4 Cc7 C8 C10 C11 C17 C20
NO.)
A 0 0 0.1 | 0.3 3.1 6.9 0.3 0 3.4 0.1
49 G 0 0.1 |0 0.2 0.3 1 0.1 0.4 34 0.1
[0548] T 0.1 |0 0 2.5 11.1 12.3 1.7 0.2 12.1 1.7
A 0 0.1 |0 0.1 0.9 2.9 0 0.4 1.5 0
50 G 0.1 0.1 |0 0 0.5 0.8 0.4 0.3 1.9 0.2
T 0.1 |01 |03 |14 39 39.3 28.7 13 31.1 12
A 0 0 0 0 1.2 1.6 0 0 0.9 0
51 G 0 0 0 0 0 1.4 0.1 0 2.2 0.1
T 0 0 0.3 104 33.5 33.4 23.8 10.9 26.8 10.3
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BAEG
(SEQ 1D Cl |C2 |C3 |C4 C7 C8 C10 C11 C17 C20
[0549] NO.)
A 0 0 0 0 1.8 1.2 0.3 0 1.5 0
52 G 0 0 0 0 0 0.8 0 0.5 2:7 0
T 0 0 0.6 |10.5 33.1 36.8 26.7 13.2 28.6 9.6
[0550] L 10M)4E S TR, 7EC4.C7.C8.C10.C11.C17ARIC2017 & 4L HICOTHE ik K i USP Y
S i 38 0
[0551] 22111 FH Bt & BEAPGO7 3861 5] S SGNOO 173 HICONT i
BAoEAR
(SEQ 1ID Cl [C2 | C3 C4 C7 C8 C10 C11 C17 C20
NO.)
A 0 0 0 0.1 0.4 1.1 0 2.5 2.8 0
53 G 0 0 0 0 0.1 0.3 0 0.5 2 0
T 0 0 0 0.5 1.4 2.5 0 7 11.3 0.7
A 0 0 0 0 0 0.1 0 0.7 0.8 0
[0552] | 54 G o lo o |o o 0 0 0 0.6 |0
T 0 0 0 1.6 6.1 8.6 2.2 13.3 23 1.8
A 0 0 0 0 0.2 0 0 1 0.9 0
55 G 0 0 0 0 0 0.3 0.1 0.1 0.5 0
T 0 0 0.2 2.2 9.1 11.2 3.2 13 21.3 2
A 0 0 0 0 0 0 0 0.9 0.8 0
56 G 0 0 0 0 0 0.1 0 0.2 0.5 0
T 0 0 0.1 27 12.3 15 4.3 18.3 27.1 1.9
[0553]  F11A94E R R, FECTC8.CLIACITAL B AL FICO TIF 1 2 [ 25 USP 3 N i 284 4
[0554] 3124 1] /i S BEAPGO99S0 1 5| S SGNO00929 I CONZ 4
osss) |® T F A C6 C9 C13 C23
(SEQ ID NO.)
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B A Kk 94
C6 C9 C13 C23
(SEQ ID NO.)
A 0.2 1.1 0.2 5.2
49 G 0.2 1.5 1.4 20.1
T 1.2 5.2 1 7.4
A 0 0.1 0 1.3
osse] | 3° G 0 0.1 0 3.3
T 2.2 9.4 3.2 30.8
A 0 0.2 0 0.8
51 G 0 0.1 0 1.6
T 1.5 9.2 3.5 34
A 0.5 0.6 0 1.8
52 G 0.1 0.5 0 6.5
T 1.6 8.6 2.7 22.3
[0557] 120945 R B, C2347 B AL IICOTIV [ Z i 5 USP IS I T 4
[0558] %131 FH Bt & BEFAPGO7386 A1 5] 5 SGN000929 1) Co N 4
B A K 9
C6 C9 C13 C23
(SEQ ID NO.)
A 1.5 0 0 1.5
53 G 0.6 0 0.1 5.2
T 5 0.3 0.1 2.1
[0559] A 0 0 0 0.1
54 2 0 0 0 0.1
T 4.2 0.3 0 4.6
A 0.2 0 0.1 0
55 G 0 0 0 1.4
T 10.4 0.9 0.3 8.2
56 A 0.1 0 0 0.2
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B A K 4
Cé6 C9 C13 C23
l0se0] | (SEQID NO.)
G 0.2 0 0 0.5
T 10.8 0.6 0.4 8.5
(05611 RISHILER IR , FECEMIC2 37 E A )OO THR iR A USP ¥ J11 i 584 1
[0562] 14 {3 FH It & BFAPGO99SOAT 5| FSGNO01101 [ CONgw 48 %
R =
(SEQ 1D C2 Cé6 C7 C18
NO.)
A 0.1 1.8 0.4 3.3
49 G 0 2.8 0.1 18.5
T 0.1 6.5 1.8 5.3
A 0.2 0.3 0.2 0.6
(05631 | 59 G 0.1 0.1 0.2 2.1
T 0.1 9.1 0.7 25.4
A 0.2 0.1 0.1 0.3
51 G 0.1 0.1 0 2.4
T 0.1 7.9 0.7 21.8
A 0.2 0.9 0.2 1.2
52 G 0 0.8 0 4.8
T 0.2 7.7 1.3 19.4
[0564] R IAMIEE R TR , CI8AL E AL HICH T B4 B A5 USP A I T 36 11«
[0565] 2154 FH it Z BFAPGO 7386115 S:SGN0O01101 [ CONgw 48 %
&4 %4a (SEQ
C2 |C6 |[C7 |C18
[0566] 1D NO.)
A 0.1 |0 |4 2.2
53
G 0 [0 |21 |11
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BmA%&A (SEQ
Cc2 |c6|Cc7 |cC18
1D NO.)
T 0 o |104 |39
A 0.0 |0 |01 |o
54 G 0 o o1 o6
05671 T 0 |17]85 |67
A 02 |01]06 |03
55 G 0 o |os5 |14
T 0 |17]107 |92
A 0.1 |0 |03 |02
56 G 0 o o4 |14
T 0 |1.9]121 |98
[0568] K 1545 SR TN, C1847 B AL FICOTIE F 26 it 25 USP (1) ¥ 0 i 34 hn  7EC 1847 B Ab 1) C

>GHAL 2 BEAE USP IS NI FAEAR

[0569]  F16A117E /s TR EMEEGEA/ 5 SWHEBANFRE R mEHEA
HISEQ ID NOZ IR BdE 6 B AL A SC TR (USP I b4 8 1 FRA 7 IR ) B g S 358 (R 40 o
B AR TE R
[0570]  316:APG09980FIUSP [ 4 N Fl G ok
SEQ 1ID | SEQ ID | SEQ ID | SEQ 1D
sgRNA ID
NO: 49 NO: 50 NO: 51 NO: 52
SGN000143 | 2.78 0 0 0.62
(05711 SGN000169 | 18.02 1.62 3.89 9.1
SGN000173 | 27.46 7.86 7.17 7.48
SGN000929 | 3.49 0.2 0.65 2.36
SGN000930 | 6.03 0.81 0.65 1.65
SGN001101 | 2.5 1.66 0.92 1.86
[0572]  3217:APGO7386-CTDFIUSP )4 N Fl Gk 2 %
SEQ ID | SEQ 1ID | SEQ 1D |SEQ 1D
[0573] sgRNA 1D
NO: 53 NO: 54 NO: 55 NO: 56
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SGN000143 | 0.13 0.05 0 0.06
SGN000169 | 5.6 1.38 3.11 0.32
[0574] SGN000173 | 13.8 0.99 3.49 2.57
SGN000929 | 0.5 0 0.3 0.16
SGN000930 | 1.7 0 0.23 0.31
SGN001101 | 1.78 0 0.48 0.39

[0575]  Sijitafgi] 3 « kAN [A] B3 ik T X

[0576] 2y 1 i s WAk 2 2% 2 1 B 0% DAAS [RI AR 203k, 48 S AR T4 B X 1 mRNAIE
1% . AEAL I CD3+TYH g B PBMCH% fi# 1% , £ 1 CD3/CD28 %k T~ (ThermoFi sher) % 3 K , 4R Ji5 A i
Lonza4D-Nucleofector XE JGHINucleocuvettesfkHFIT #4554y . P3JEACH ik & H T
mRNAFIRNP#: 1% o i FHEO- 1 15 FIEH- 11585 [543 77 % G4 40 B DL ZE AT mRNAFIRNP 385 1% o 41 i 75 7%
B SRS IL-2. IL-TAIIL-15(Miltenyi Biotec) HJCTS OpTimizer THHMUY 3 5s 773
(ThermoFisher) F18%5 784K , 2R J5f#i FHNucleospin TissueZi K ZHDNAZ 25 & (Machery
Nagel) 3k

(05771 gmfE A o5 F A 9 48 7B i PCRAE A, M T 1 1umina Nexterra F & 1§ H
2x250bp e Xk A i I 7 HEATNGS I 7 o ik 1 50 J5 2 248 256 e 30 e 11 BRI o X AR A R
KHAE ] FRISFNE IR T BN 5 S~ I E R 2

[0578]  APG09980-nAPG07433.1-APGO33991APG05840-nAPG0O7433.1-APGO33997E i@ i
mRNA: 18 N2 7 AR D 22 AN BEAR (1) i Bl g i 22 V8 B e U (H T AR D g
FIEEAR TR I N T USP2, $li N BT R AE K

[0579]1  £18:APG09980-nAPGO7433. 1-APGO3399 fK)-F- 14 i ik 2 4 %

X B2 P B IENE
BRAM R SGN F B % N N
%
[0580] A >
APG09980-nAPG07433.
ABE 1 | SGN000754 |23.32917436 | 1.128931 6
1-APG03399
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. AB 4% F BN
RRAM ALK SGN FHBRAR % N

R %%
APG09980-nAPG07433.

£B 1 | SGN000755 | 59.37254849 | 7.1037823 4
1-APG03399
APG09980-nAPG07433.

ARE2 SGN001061 | 13.60100568 0.4214674 3

[0581] 1-APG03399
APG09980-nAPG07433.

AH2 SGN001062 | 26.9304354 4.3225871 4
1-APG03399
APG09980-nAPG07433.

ABE 2 | SGN001063 | 75.27761104 | 0.8163273 4
1-APG03399
APG09980-nAPG07433.

EQZ SGN001064 | 72.94658862 1.0468487 3
1-APG03399

[0582]  £19:APG05840-nAPGO7433. 1-APGO3399 1)~ 1511 ik 2 1 2%

XH % F A
RAMEL SGN FHBX % N

& XA
APG05840-nAPG07433

)}‘EEJI SGN000754 | 57.7775198 5.14624384 4
1-APG03399
APG05840-nAPG07433

AR 1 | SGN000755 | 68.352455 4.98538891 |3
1-APG03399

[0583] APG05840-nAPG07433

AR 2 SGN001061 | 14.6830209 0 2
1-APG03399
APG05840-nAPG07433

AH 2 [SGN001062 |39.7312597 2.9887885 4
1-APG03399
APG05840-nAPG07433

AHE 2 |SGN001063 | 70.4564399 0.25727852 | 4
1-APG03399
APG05840-nAPG07433

AHE2 SGN001064 | 53.2112842 1.98008536 3
1-APG03399
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FF
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1/267 1

ERIES
<110>
<120>
<130>
<140>
<141>
<150>
<151>
<160>
<170>
210>
211>
212>
213>
223>
<400>
Met Lys
1

Gln Leu

Ala Glu

His Leu
50

Leu Ser

65

Ile Gly

Thr Lys

Asn Asn

<210>
211>
212>
<213>
223>
<400>

P i G A 24 B A R 2 ]
PR wE RS e B Ry BORI AR A LA A A 7 ik
L103438 1220W0 (0106.5)

63/052,175
2020-07-15
142

PatentIn version 3.5

1
116
PRT

8] B TR (1) LR

APG03399
1
Thr Thr Thr

Ser Asn Asn
20

Asn Tle Leu

35

Thr Leu Asn

Ile Tyr Pro

Tyr Leu Asp
85
Asn Thr Ile
100

His Glu

115
2

116
PRT

Gln

Glu

Pro

Thr

Phe

70

His

Ile

Glu
Thr
Glu
Tyr
55

Leu

Phe

8] B TR (1) LR

APGO6702
2

Leu
Trp
Arg
40

Thr
Met

Asp

Glu

Lys
Glu
25

Phe
Tyr
Tyr

Met

Arg
105

69

Gln
10
Cys

Ile

Tyr

Ala

Asp

90
His

Tyr

Glu

Asn

Asn

Asn

75

Phe

Leu

Ile
Ala
Asn
Asp
60

Asp

Leu

Leu

Thr

Leu

Ser

45

Glu

Gln

Tyr

Lys

Glu

30

Leu

Leu

Leu

Leu

Gln
110

Leu
15

Glu
Leu
His
Tle

Thr
95
Gly

Phe
Ala
Ala
Glu
Ser
80

Asp

Glu



CN 116157144 A

.1l

2.3

2/267 T

Met Thr
1

Leu Pro

Asp Asn

Lys Thr
50

Asn Tle

65

Gly Tyr

Thr Ala

Asp Asn

210> 3
211> 1
212> P
213>
223>
<400> 3
Met Thr
1

Leu Pro
Asp Asn
Lys Ile
50
His Ile
65
Gly Tyr
Thr Val

Tyr Asn

<210> 4

Ile

Lys

Ile

35

Leu

Tyr

Ile

Ile

His
115

16
RT

Leu

Lys

Ile

35

Leu

Tyr

Ile

Met

Asn
115

Glu
Asp
20

Leu
Glu
Pro
Asp
Thr

100
Asp

Glu
Asp
20

Leu
His
Pro
Asp
Pro

100
Glu

Asn

Glu

Pro

Thr

Phe

Glu

85
Leu

Lys

Glu

Pro

Thr

Phe

Glu

85
Leu

Glu
Gln
Asp
Phe
Ile
70

Asn

Ile

Gln
Lys
Asp
Tyr
Ile
70

Thr

Leu

Leu

Glu
Thr

55
Leu

Asp

] 26T R A R LA
APG05198

Leu
Trp
Gln
Thr
55

Leu

Asn

Asp

Lys

Leu

40

Tyr

Tyr

Glu

Gln

Lys

Glu

Glu Tyr Ile

Cys
25

Val
Tyr
Tyr

Met

Arg
105

Glu
Cys
25

Tle
Tyr
Tyr

Met

Arg
105

70

10
Glu

Thr

Ser

Gln

Asp

90
Tyr

Tyr
10
Glu

Arg

Ser

Gln

Asp

90
His

Ala
Leu
Asn
Asn
75

Phe

Leu

Ile
Ser
Leu
Asp
Lys
75

Phe

Leu

Thr
Val
Gly
Thr
60

Arg

Met

Ile

Thr
Tle
Gly
Thr
60

Gln

Leu

Leu

Asp
Asp
Pro
45

Leu
Leu

Tyr

Asp

Asn
Glu
Pro
45

Leu
Leu

Tyr

Glu

Leu

Glu

30

Leu

His

Ile

Leu

Lys
110

Leu

Glu

30

Leu

His

Ile

Leu

Lys
110

Phe
15

Val
Arg
Glu
Ala
His

95
Gly

Phe
15

Val
Thr
Glu
Ala
His

95
Glu

Glu
Ala
Asn
Arg
Ile
80

Asn

Asp

Asn
Ala
Asn
Arg
Ile
80

Asn

Asn



CN 116157144 A

.1l
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211>
212>
<213>
223>
<400>

116
PRT

0 26T R A R LA
APG04638

4

Met Lys Thr Thr Thr

1
Gln Leu

Ala Glu

His Leu
50

Leu Ser

65

Val Gly

Thr Lys

Thr His

<210>
211>
212>
<213>
223>
<400>

Ser

Asn
35
Thr

Tle

Tyr

Asn

His

115
5

116
PRT

Asn Asn
20
Ile Leu

Leu Glu

Tyr Pro

Leu Asn
85

Thr Ile

100

Glu

Gln Glu
Glu Thr
Pro Glu
Thr Tyr

55
Phe Leu
70

His Phe

Ile Asp

] 26T R A R LA
APGO6351

5

Met Lys Thr Ile Thr

1

5

Gln Leu Ser Asn Asn

20

Gln Glu

Glu Ala

Ala Glu Asn Ile Leu Pro Glu

35

His Leu Thr Leu Glu Thr Tyr

50
Leu Ser
65
Val Gly

Ile

Tyr

Tyr Pro

Leu Asp
85

55
Phe Leu
70
His Phe

Leu

Arg
40

Thr
Met

Asp

Glu

Leu

Met

Asp

Lys
Glu
25

Phe
Tyr

Tyr

Met

105

Lys
Glu
25

Phe
Tyr

Tyr

Met

71

Gln
10
Cys

Ile

Tyr

Ala

Asp

90
His

Gln
10
Cys

Ile

Tyr

Ala

Asp
90

Tyr

Glu

Asn

Asn

Asn

75

Phe

Leu

Tyr

Glu

Asn

Asn

Asn

75
Phe

Ile
Ala
Asp
Asn
60

Asn

Leu

Leu

Ile
Ala
Asp
Asp
60

Asn

Leu

Thr
Leu
Ser
45

Glu
Gln

Tyr

Arg

Thr
Leu
Ser
45

Glu

Gln

Tyr

Glu

30

Pro

Leu

Leu

Leu

Glu
110

His

Glu

30

Pro

Leu

Leu

Leu

Leu
15

Glu
Leu
His
Tle
Thr

95
Gly

Leu
15

Glu
Leu
His
Tle

Thr
95

Phe
Ala
Ala
Asp
Ser
80

Asp

Gly

Phe

Ala

Val

Glu

Ser

80
Asp
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Thr Gln Asn Ile Ile Ile Asp Glu Arg His Leu Leu Lys Gln Gly Gly

100
Gln Asp His Glu
115
<210> 6
211> 116
<212> PRT
<213> %] BRTA & 1) J LA Fef
223> APG05963
<400> 6
Met Thr Leu Glu Gln GIn Leu
1 5
Leu Pro Lys Asp Glu Lys Trp
20
Asp Asn Ile Leu Pro Asp Gln
35
Lys Ile Leu His Thr Tyr Thr
50 55
His Ile Tyr Pro Phe Ile Leu
65 70
Gly Tyr Ile Asp Glu Thr Asn
85
Thr Val Met Pro Leu Leu Asp
100
His Lys Asn Glu
115
210> 7
211> 115
<212> PRT
213> %l BRI & 1) J LA Fe
223> APG09230
<400> 7
Met Lys Thr Gln Ile Asn Glu
1 5
Gln Leu Thr Ser Gln Glu Asn
20
Ala Asp Asn Ile Leu Pro Glu
35
Asn Arg Ile Leu Glu Thr Tyr

Lys

Glu

Leu

Arg
40
Thr

105

His
Cys
25

Val
Tyr
Tyr

Met

Arg
105

Lys

Glu
25
Phe

Tyr

72

Tyr
10

Glu
Arg
Ser
Gln
Asp

90
His

Ser
10
Cys

Leu

Tyr

Ile
Ser
Leu
Asp
Lys
75

Phe

Leu

Tyr

Glu

Asn

Asn

Thr
Tle
Gly
Thr
60

Gln

Leu

Leu

Ile

Ala

Asp

Asn

Asn

Glu

Pro

45

Leu

Leu

Tyr

Glu

Thr

Leu

Ser

45
Glu

110

Leu

Glu

30

Leu

His

Ile

Leu

Lys
110

Asn
Asn
30

Pro

Leu

Phe

15

Val

Thr

Glu

Ala

His

95
Glu

Leu
15
Glu

Leu

His

Lys
Ala
Asn
Arg
Ile
80

Asn

Lys

Phe

Ser

Ser

Glu
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FF
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50
Leu Ser Tle
65
Ile Gly Tyr

Thr Gln Thr

Lys Tyr Glu
115
<210> 8
211> 116
<212> PRT

95

Tyr Pro Phe Leu Met

70

Leu Asp His Tyr Asp

85

Thr Ile Ile Asp Glu

100

213>  HEBRE B LA R
<223>  APG04100

<400> 8
Met Lys Thr
1

Gln Leu Ser

Ala Glu Asn
35
His Leu Thr
50
Leu Ser Tle
65
Val Gly Tyr

Thr Lys Asn

Asn Asn His
115
210> 9
211> 116
212> PRT

Thr
Asn
20

Tle
Leu
Tyr
Leu
Thr

100
Glu

Thr

Glu

Leu

Glu

Pro

Asp

85
Ile

Gln

Glu

Pro

Thr

Phe

70

His

Ile

Glu
Ser
Pro
Tyr
55

Leu

Phe

Asp

213>  FEBRE B LA F
<223>  APG04001

<400> 9

Leu

Met

Asp

Glu

Tyr Tyr Gln

Met

Arg
105

Lys
Glu
25

Phe
Tyr
Tyr

Met

Arg
105

Asp
90
His

Gln
10
Cys

Val

Tyr

Ala

Asp

90
His

75
Phe

Leu

Tyr
Glu
Asp
Asn
Asn
75

Phe

Leu

60

Asn Gln Leu

Leu Tyr Leu

Leu Lys Gly

Tle
Val
Gly
Asn
60

Asn

Leu

Leu

Thr

Leu

Ser

45

Glu

Gln

Tyr

Lys

110

Arg

30

Pro

Leu

Leu

Leu

Gln
110

Ile

Asn
95
Glu

Leu
15

Glu
Leu
His
Tle

Thr
95
Gly

Ser
80
Asp

Asn

Phe
Val
Thr
Asp
Ser
80

Asp

Glu

Met Lys Thr Thr Thr Gln Glu Leu Lys Gln Tyr Ile Thr Arg Leu Phe

1

5

73

10

15
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Gln Leu

Ala Glu

His Leu
50

Leu Ser

65

Ile Gly

Thr Lys

Asn Asp

210>
211>
212>
213>
223>
<400>
Met Gln
1

Gln Leu

Ala Glu

His Leu
50

Leu Ser

65

Ile Gly

Thr Lys

Asn Asn

<210>

211>
212>

Ser

Asn
35
Thr

Ile
Tyr
Asn
Arg
115
10

116
PRT

Asn Asn
20
Ile Leu

Leu Asp

Tyr Pro

Leu Asp
85

Ile Ile

100

Glu

Glu

Pro

Thr

Phe

70

His

Ile

Thr
Thr
Tyr
55

Leu

Phe

Asp

0 26T R A R LA
APG02463

10
Thr

Ser

Asn

35
Thr

Tle
Tyr
Asn
His
115
11

116
PRT

Thr Thr

Asn Asn
20
Ile Leu

Leu Glu

Tyr Pro

Leu Asp
85

Thr Ile

100

Glu

Gln

Glu

Pro

Thr

Phe

70

His

Ile

Glu
Thr
Glu
Tyr
55

Leu

Phe

Glu

Leu

Arg
40

Thr
Met

Asp

Glu

Glu Cys Glu

25
Phe

Tyr

Tyr

Met

Arg
105

Lys
Glu
25

Phe
Tyr
Tyr

Met

Arg
105

74

Val

Tyr

Ala

Asp
90
His

Gln
10
Cys

Ile

Tyr

Ala

Asp

90
His

Asp
Asn
Asn
75

Phe

Leu

Tyr
Glu
Asn
Asn
Asn
75

Phe

Leu

Ala
His
Asp
60

Asn

Leu

Leu

Ile
Ala
Gly
Asp
60

Asn

Leu

Leu

Leu
Thr
45

Glu
Gln

Tyr

Arg

Thr
Leu
Ser
45

Glu
Gln

Tyr

Lys

Glu

30

Pro

Leu

Leu

Leu

Glu
110

Glu

30

Pro

Leu

Leu

Leu

Glu
110

Glu

Leu

His

Ile

Thr

95
Gly

Leu
15

Glu
Leu
His
Tle

Thr
95
Gly

Ala
Ala
Glu
Ser
80

Asp

Gly

Phe
Ala
Ala
Glu
Ser
80

Asp

Gly



CN 116157144 A

.1l

7/267 T

213> HEBRE B LA R
<223>  APG09242

<400>
Met Lys
1

Gln Leu

Ala Glu

His Leu
50

Leu Ser

65

Val Gly

Thr Lys

Asn Asp

210>
211>
212>
213>
223>
<400>
Met Lys
1

Gln Leu

Ala Ala

His Leu
50

Leu Ser

65

Val Gly

Thr Lys

11
Thr

Ser

Asn

35
Thr

Tle
Tyr
Asn
His
115
12

116
PRT

Thr
Asn
20

Tle
Leu
Tyr
Leu
Thr

100
Glu

Thr

Asn

Leu

Glu

Pro

Asp

85
Ile

Gln

Glu

Pro

Thr

Phe

70

His

Ile

Glu
Thr
Glu
Tyr
55

Leu

Phe

Asp

] 26T R A R LA
APG04080

12
Thr

Ser

Asn

35

Thr

Ile

Tyr

Asn

Thr

Asn

20

Ile

Leu

Tyr

Leu

Thr
100

Thr

Asn

Leu

Glu

Pro

85
Ile

Gln

Glu

Pro

Thr

Phe

70

His

Ile

Glu

Thr

Glu

95

Leu

Phe

Asp

Leu

Cys
40

Thr
Met

Asp

Glu

Leu

Trp

40

Thr

Met

Glu

Lys
Glu
25

Phe
Tyr
Tyr

Met

Arg
105

Lys
Glu
25

Phe
Tyr
Tyr

Met

Arg
105

75

Gln
10
Cys

Ile

Tyr

Ala

Asp
90
His

Gln
10
Cys

Ile

Tyr

Ala

Asp

90
His

Tyr

Glu

Asn

Asn

Asn

75

Phe

Leu

Tyr

Glu

Asn

Asn

Asn

75

Phe

Leu

Ile
Ala
Asp
Asp
60

Asn

Leu

Leu

Ile
Ala
Asn
Asp
60

Asn

Leu

Leu

Thr

Leu

Thr

45

Glu

Gln

Tyr

Lys

Thr

Leu

Ser

45

Glu

Gln

Tyr

Lys

Arg
Glu
30

Pro
Leu
Leu

Leu

Glu
110

Glu
30

Pro
Leu
Leu

Leu

Glu
110

Leu
15

Asp
Leu
His
Tle

Thr
95
Gly

Leu
15

Glu
Leu
His
Tle

Thr
95
Gly

Phe
Thr
Ala
Glu
Ser
80

Asp

Gly

Phe
Ala
Ala
Glu
Ser
80

Asp

Gly



CN 116157144 A

8/267 T

Asn Asn

210>
211>
212>
213>
223>
<400>
Met Thr
1

Leu Asn

Glu Asp

Lys Ile
50

Ser Ile

65

Gly Tyr

His Gln

210>
211>
212>
213>
223>
<400>
Met Lys
1

Gln Leu

His Glu
115
13
112
PRT

8] 4 B TR (1) LR

APG05316
13
Leu Ser Lys

Tyr Gln Glu
20

Val Leu Pro

35

Leu Asn Thr

Tyr Pro Phe

Leu Asp Asn
85
Val Ile Ile
100
14
113
PRT

Gln Leu
Thr Trp
Glu Lys
Phe Thr

55
Leu Cys
70

Phe Asp

Asp Glu

8] % B TR (1) LA

APG03327

14

Thr Thr Thr
5

Ser Asn Asn
20

Gln Glu

Glu Thr

Ala Glu Asn Ile Leu Pro Thr

35

His Leu Thr Leu Glu Thr Tyr

50
Leu Ser
65
Ile Gly

Ile Tyr Pro

Tyr Leu Asp

55
Phe Leu
70
His Phe

Lys
Ala
Tyr

40
Tyr

Leu

Trp

40

Thr

Ile

Thr
Cys
25

Tle
Tyr
Leu

Asp

Tyr
105

Lys
Glu
25

Phe
Tyr
Tyr

Met

76

Tyr
10
Glu

Lys

Asn

Asp

Phe

90
Leu

Gln
10
Cys

Val

Ile

Thr

Asn

Lys
75
Tle

Leu

Asn

Asn
75
Phe

Thr
Tle
Ser
Glu
60

Glu

Phe

Gln

Ile
Ala
His
Asp
60

Asn

Leu

Glu
Asp
Pro
45

Leu
Leu

Leu

Lys

Thr
Leu
Thr
45

Glu

Gln

Tyr

Ala
30

Leu
His
Val

Asn

Gly
110

Glu
30

Pro
Leu

Leu

Leu

Phe
15

Val
Glu
Glu
Ala
Asp

95
Gly

Leu
15

Asp
Leu
His
Tle

Thr

Lys
Ala
His
Ile
Ile
80

Thr

Gln

Phe

Ala

Ala

Glu

Ser

80
Asp



CN 116157144 A

FF

.1l

2.3

9/267 T

85

90

95

Thr Lys Asn Thr Ile Ile Asp Glu Arg His Leu Leu Gln Lys Gly Arg

Glu
210>
211>
212>
213>
223>
<400>
Met Lys
1

Gln Leu

Ala Glu

His Leu
50

Leu Ser

65

Ile Gly

Thr Lys

Asn Asp

<210>
211>
212>
<213>
223>
<400>

100

15
116
PRT

8] e B TR (1) LR

APG0O1791
15
Thr Thr

Ser Asn
20

Asn Tle

35

Thr Leu

Ile Tyr

Tyr Leu

Asn Thr
100
His Glu
115
16
116
PRT

Thr

Asn

Leu

Glu

Pro

85
Leu

Gln

Glu

Pro

Thr

Phe

70

His

Ile

Glu

Thr

Thr

95

Leu

Phe

Asp

8] B TR (1) LR

APGO5756
16

Met Thr Leu Glu Gln Gln Leu

1

5

Leu Pro Gln Asp Glu Lys Trp

20

Asp Asn Ile Leu Pro Asp Gln

35

Lys Ile Leu His Thr Tyr Thr

Leu

Trp

40

Thr

Met

Glu

Lys
Glu
Tyr

40
Tyr

105

Lys
Glu
25

Phe
Tyr
Tyr

Met

Arg
105

His
Cys
25

Val

Tyr

7

Gln

10

Cys

Val

Tyr

Ala

90
His

Tyr
10
Glu

Arg

Ser

Glu
Gly
Asn
Asn
75

Phe

Leu

Ile

Ser

Leu

Ile
Ala
His
Asp
60

Asp

Leu

Leu

Thr

Ile

Gly

Lys

Thr

Leu

Thr

45

Glu

Gln

Tyr

Lys

Asn

Glu

Pro

45
Leu

110

Glu

30

Pro

Leu

Leu

Leu

Gln
110

Leu

Glu
30
Leu

His

Leu
15

Glu
Leu
His
Tle
Thr

95
Gly

Phe
15

Val
Thr

Glu

Phe
Ala
Ala
Glu
Ser
80

Asp

Gly

Ser

Ala

Asn

Arg



CN 116157144 A

FF

5l %R

10/267 B1

50

95

60

His Ile Tyr Pro Phe Ile Leu Tyr Tyr Gln Lys Gln Leu Ile Ala Ile

65
Gly Tyr Ile

Thr Val Met

Tyr Asn Asn
115
17
348
DNA
AT

210>
211>
212>
213>
220>
223>
<400> 17

atgaagacca
aacgagacct

ttcatcaaca
gagctgcacg
atcggctacc

atcatcgacg
<210> 18

211> 348
<212> DNA
213> AL
220>
223>
<400> 18

atgaccatcg
gagcagtggce
gtgaccctgg
ctgcacgaga
ggctacatcg
ctgatcgacc
210> 19

211> 348
<212> DNA
213> AL

70

75

Asp Glu Ile Asn Asp Met Asp Phe

85

90

Pro Leu Leu Asp Gln Arg His Leu

100
Glu

]l

ccacccagga
gggagtgcga
acagcctget
agctgagcat
tggaccactt

agaggcacct

]l

agaacgagct
tgtgegagge
gceccctgag
ggaacatcta
acgagaacta

agaggtacct

]l

gctgaagcag
ggcectggag
ggcccacctg
ctacccette
cgacatggac

gctgaagcag

gaaggagtac
cgtggacgag
gaacaagacc
cccctteate
cgagatggac

gatcgacaag

105

APGO3399Md FL 2N W) % 8L T4 AL 7 771

tacatcacca
gaggccgeeg
accctgaaca
ctgatgtacg
ttcctgtacce

ggcgagaaca

APGO6702M8 FL BN W) %8S T A AL 7 771

atcaccgacc
gtggccgaca
ctggagacct
ctgtactacc
ttcatgtacc

ggcgacgaca

78

80

Leu Tyr Leu His Asn

95

Leu Glu Lys Glu Asn

110

ggctgttcca
agaacatcct
cctacaccta
ccaacgacca
tgaccgacac

accacgag

tgttcgaget
acatcctgcce
tcacctacta
agaacaggct
tgcacaacac

accacgac

gctgagcaac
gceccgagagg
ctacaacgac
gctgatcage

Caagaacacc

gcccaaggac
cgacgagtac
cagcaacacc
gatcgccatc

cgccatcacc

60
120
180
240
300
348

60
120
180
240
300
348



79

CN 116157144 A Fo5l & 11/267 1
220>
<223>  APGO5198M LV i T ILAL 7 51
<400> 19
atgaccctgg agaagcagct gaaggagtac atcaccaacc tgttcaacct gcccaaggac 60
gagaagtggg agtgcgagag catcgaggag gtggceccgaca acatcctgee cgaccagtac 120
atcaggctgg gcccccectgac caacaagatc ctgcacacct acacctacta cagcgacacce 180
ctgcacgaga ggcacatcta ccccttcatec ctgtactacc agaagcagcect gatcgceccatce 240
ggctacatcg acgagaccaa cgacatggac ttcctgtacc tgcacaacac cgtgatgcecce 300
ctgctggacc agaggcacct gctggagaag gagaactaca acaacgag 348
<210> 20
211> 348
<212> DNA
Q213> NI
220>
223> APGO4638M LV i T ILAL 751
<400> 20
atgaagacca ccacccagga gctgaagcag tacatcacca ggctgttcca gctgagcaac 60
aacgagacct gggagtgcga ggccctggag gaggecgecg agaacatcct geccgagagg 120
ttcatcaacg acagccccct ggcecccacctg accctggaga cctacaccta ctacaacaac 180
gagctgcacg acctgagcat ctaccccttc ctgatgtacg ccaacaacca gctgatcage 240
gtgggctacc tgaaccactt cgacatggac ttcctgtacc tgaccgacac caagaacacc 300
atcatcgacg agaggcacct gctgagggag ggcggecaccce accacgag 348
210> 21
211> 348
<212> DNA
Q213> NI
220>
<223>  APGO635 1M LY i T ILAL 751
<400> 21
atgaagacca tcacccagga gctgaagcag tacatcaccc acctgttcca gctgagcaac 60
aacgaggcct gggagtgega ggceccctggag gaggecgecg agaacatcct geccgagagg 120
ttcatcaacg acagccccect ggtgcacctg accctggaga cctacaccta ctacaacgac 180
gagctgcacg agctgagcat ctaccccttc ctgatgtacg ccaacaacca gctgatcage 240
gtgggctacc tggaccactt cgacatggac ttcctgtacc tgaccgacac ccagaacatc 300
atcatcgacg agaggcacct gctgaagcag ggcggecagg accacgag 348
210> 22
211> 348
<212> DNA
213> NILFF



80

CN 116157144 A Fo5l & 12/267 T
220>
<223>  APGO5963M FLEh V)& i T ILAL 7 51
<400> 22
atgaccctgg agcagcagct gaagcactac atcaccaacc tgttcaagct gcccaaggac 60
gagaagtggg agtgcgagag catcgaggag gtggceccgaca acatcctgee cgaccagtac 120
gtgaggcetgg gccccctgac caacaagatc ctgcacacct acacctacta cagcgacacce 180
ctgcacgaga ggcacatcta ccccttcatec ctgtactacc agaagcagcect gatcgceccatce 240
ggctacatcg acgagaccaa cgacatggac ttcctgtacc tgcacaacac cgtgatgcecce 300
ctgctggacc agaggcacct gctggagaag gagaagcaca agaacgag 348
210> 23
211> 345
<212> DNA
Q213> NI
220>
223> APGO9230M FLsh V)& i1 ILAL 751
<400> 23
atgaagaccc agatcaacga gctgaagagc tacatcacca acctgttcca gctgaccage 60
caggagaact gggagtgcga ggccctgaac gagagcecgecg acaacatcct gecccgagagg 120
ttcctgaacg acagccccecct gagcaacagg atcctggaga cctacaccta ctacaacaac 180
gagctgcacg agctgagcat ctaccccttc ctgatgtact accagaacca gctgatcagce 240
atcggctacc tggaccacta cgacatggac ttcctgtacc tgaacgacac ccagaccacc 300
atcatcgacg agaggcacct gctgaagggce gagaacaagt acgag 345
210> 24
211> 348
<212> DNA
Q213> NI
220>
<223>  APGO4100M LV 1T LAt 751
<400> 24
atgaagacca ccacccagga gctgaagcag tacatcacca ggctgttcca gctgagcaac 60
gaggagagct gggagtgcga ggtgetggac gaggtggecg agaacatcct gecccccagg 120
ttcgtggacg gcagcccceet gacccacctg accctggaga cctacaccta ctacaacaac 180
gagctgcacg acctgagcat ctaccccttc ctgatgtacg ccaacaacca gctgatcage 240
gtgggctacc tggaccactt cgacatggac ttcctgtacc tgaccgacac caagaacacc 300
atcatcgacg agaggcacct gctgaagcag ggcgagaaca accacgag 348
210> 25
211> 348
<212> DNA
213> NILFF



81

CN 116157144 A Fo5l & 13/267 1
220>
223> APGO4001MFL3h P& 1%L AL 551
<400> 25
atgaagacca ccacccagga gctgaagcag tacatcacca ggctgttcca gctgagcaac 60
aacgagacct gggagtgcga ggccctggag gaggecgecg agaacatcct geccaccagg 120
ttcgtggacc acacccceccet ggeccacctg accctggaca cctacaccta ctacaacgac 180
gagctgcacg agctgagcat ctaccccttc ctgatgtacg ccaacaacca gctgatcage 240
atcggctacc tggaccactt cgacatggac ttcctgtacc tgaccgacac caagaacatc 300
atcatcgacg agaggcacct gctgagggag ggecggcaacg acagggag 348
210> 26
211> 348
<212> DNA
Q213> NI
220>
223> APGO2463M sVt T 751
<400> 26
atgcagacca ccacccagga gctgaagcag tacatcacca ggctgttcca gctgagcaac 60
aacgagacct gggagtgcga ggccctggag gaggecgecg agaacatcct geccgagagg 120
ttcatcaacg gcagccccecet ggecccacctg accctggaga cctacaccta ctacaacgac 180
gagctgcacg agctgagcat ctaccccttc ctgatgtacg ccaacaacca gctgatcage 240
atcggctacc tggaccactt cgacatggac ttcctgtacc tgaccgacac caagaacacc 300
atcatcgacg agaggcacct gctgaaggag ggcggcaaca accacgag 348
210> 27
211> 348
<212> DNA
Q213> NI
220>
223> APGO9242M F.3h )& %1 ILAL 59
<400> 27
atgaagacca ccacccagga gctgaagcag tacatcacca ggctgttcca gctgagcaac 60
aacgagacct gggagtgcga ggccctggag gacaccgecg agaacatcct geccgagtge 120
ttcatcaacg acacccccecet ggcecccacctg accctggaga cctacaccta ctacaacgac 180
gagctgcacg agctgagcat ctaccccttc ctgatgtacg ccaacaacca gctgatcage 240
gtgggctacc tggaccactt cgacatggac ttcctgtacc tgaccgacac caagaacacc 300
atcatcgacg agaggcacct gctgaaggag ggcggcaacg accacgag 348
210> 28
211> 348
<212> DNA
213> NILFF



82

CN 116157144 A Fo5l & 14/267 T
220>
<223>  APGO408OM FLsh V)& i1 ILAL 7 51
<400> 28
atgaagacca ccacccagga gctgaagcag tacatcacca ggctgttcca gctgagcaac 60
aacgagacct gggagtgcga ggccctggag gaggecgecg ccaacatcct geccgagagg 120
ttcatcaaca acagccccct ggcecccacctg accctggaga cctacaccta ctacaacgac 180
gagctgcacg agctgagcat ctaccccttc ctgatgtacg ccaacaacca gctgatcage 240
gtgggctacc tggaccactt cgacatggac ttcctgtacc tgaccgacac caagaacacc 300
atcatcgacg agaggcacct gctgaaggag ggcggcaaca accacgag 348
210> 29
211> 336
<212> DNA
Q213> NI
220>
<223>  APGO5316M LV i T 751
<400> 29
atgaccctga gcaagcagct gaagacctac atcaccgaga ggttcaagct gaactaccag 60
gagacctggg cctgcgagac catcgacgec gtggecgagg acgtgetgee cgagaagtac 120
atcaagaaca gccccctgga gcacaagatc ctgaacacct tcacctacta caacgacgag 180
ctgcacgaga tcagcatcta ccccttcectg tgectacctgg acaaggaget ggtggecatce 240
ggctacctgg acaacttcga cctggacttc atcttcctga acgacaccca ccaggtgatce 300
atcgacgaga ggtacctget gcagaaggge ggecag 336
<210> 30
211> 339
<212> DNA
Q213> NI
220>
<223>  APGO3327Wi LV i T 7 51
<400> 30
atgaagacca ccacccagga gctgaagcag tacatcacca ggctgttcca gctgagcaac 60
aacgagacct gggagtgcga ggccctggag gacgecgecg agaacatcct gecccaccagg 120
ttcgtggacc acaccccceccet ggeccacctg accctggaga cctacaccta ctacaacgac 180
gagctgcacg agctgagcat ctaccccttc ctgatctacg ccaacaacca gctgatcage 240
atcggctacc tggaccactt cgacatggac ttcctgtacc tgaccgacac caagaacacc 300
atcatcgacg agaggcacct gctgcagaag ggecagggag 339
210> 31
211> 348
<212> DNA
213> NILFF



CN 116157144 A

FF

5l %R

15/267 B1

<220>

<223>  APGO1791W FL W& Ty 1)

<400> 31

atgaagacca
aacgagacct
ttcgtgggece
gagctgcacg
atcggctacc
ctgatcgacg
210> 32

211> 348
<212> DNA
213>
220>
223>
<400> 32

atgaccctgg
gagaagtggg
gtgaggetgg
ctgcacgaga
ggctacatcg
ctgctggacc
210> 33

211> 8

212> PRT
213>
220>
223>

<400> 33

ccacccagga
gggagtgcga
acacccccect
agctgagcat
tggaccactt

agaggcacct

NILF5)

agcagcagct
agtgcgagag
gceccectgac
ggcacatcta
acgagatcaa

agaggcacct

NILF5)

gctgaagcag
ggcectggag
ggcccacctg
ctacccette
cgacatggac

gctgaagcag

gaagcactac
catcgaggag
caacaagatc
cccctteate

cgacatggac

gctggagaag

HEHIA Cin fy 51

Lys Glu Gly Gly Asn Asp His Glu

1
<210> 34
211> 8

<212> PRT
<213>
<220>
223>

<400> 34

5

NILF5)

Glu Lys Glu Asn Tyr Asn Asn Glu

tacatcacca
gaggccgeeg
accctggaga
ctgatgtacg
ttcctgtacce
ggcggcaacg

APGO5 7561 FLAN W) %8S T AL 7 77

atcaccaacc
gtggccgaca
ctgcacacct
ctgtactacc
ttcctgtacce

gagaactaca

APGO5756 F1APGO5 1984 C A 3 15 51

83

ggctgttcca
agaacatcct
cctacaccta
ccaacgacca
tgaccgacac

accacgag

tgttcagcecct
acatcctgcce
acacctacta
agaagcagct
tgcacaacac

acaacgag

gctgagcaac
gcccaccagg
ctacaacgac
gctgatcage

Caagaacacc

gcececcaggac
cgaccagtac
cagcgacaag
gatcgccatc

cgtgatgccce

60
120
180
240
300
348

60
120
180
240
300
348



CN 116157144 A F 5 * 16/267 BT

1 5

<210> 35

211> 8

<212> PRT

213> N7

<220>

<223>  APGO5963JHHFCA i /7 471
<400> 35

Glu Lys Glu Lys His Lys Asn Glu
1 5

<210> 36

211> 8

<212> PRT

213> N7

<220>

<223>  APGO6702HHsC A bt > 471
<400> 36

Asp Lys Gly Asp Asp Asn His Asp
1 5

210> 37

211> 5

<212> PRT

213> N7

<220>

<223>  APGO5316HHSC A bt > 471
<400> 37

Gln Lys Gly Gly Gln

1 5

<210> 38

Q1> 7

<212> PRT

213> NTIF7

<220>

<223>  APG09230HHsC A bt > 471
<400> 38

Lys Gly Glu Asn Lys Tyr Glu
1 5

<210> 39

211> 8

84



CN 116157144 A

F 5 =

17/267 B1

212>
213>
220>
223>
<400>
Lys Gln
1

210>
211>
212>
213>
220>
223>
<400>
Met Arg
1

Ile Gly

Tyr Glu

Ala Glu
50

Ala Arg

65

Asn Tle

Leu Asp

Ile Arg

Arg Leu
130

Lys Ser

145

Gln Leu

Trp Met

Pro Asn

PRT
NIFFH

APGO41004H 45 C oA 3w - 51
39
Gly Glu Asn Asn His Glu
5
40
1071
PRT

NILF5)

RGN APG07433.1
40
Glu Leu Asp Tyr Arg Ile Gly Leu Asp
5 10
Trp Gly Val Ile Glu Leu Ser Trp Asn
20 25
Lys Val Arg Ile Val Asp Gln Gly Val
35 40
Met Pro Lys Thr Gly Ala Ser Leu Ala
55
Ser Ser Arg Arg Arg Leu Asn Arg Lys
70 75
Arg Asn Leu Leu Val Gln His Gly Val
85 90
Ser Leu Tyr Pro Leu Ser Lys Lys Ser
100 105
Leu Asp Gly Leu Asp Arg Leu Leu Asn
115 120
Leu Ile His Leu Ala Gln Arg Arg Gly
135
Glu Leu Lys Asp Thr Glu Thr Gly Lys
150 155
Asn Glu Lys Arg Leu Ser Leu Tyr Arg
165 170
Lys Asp Pro Asp Phe Ser Lys Tyr Asp
180 185
Glu Tyr Val Phe Ser Val Ser Arg Ala

85

Tle
Lys
Arg
Glu
60

Ser
Tle
Met
His
Phe
140
Val
Thr

Arg

Glu

Gly
Asp
Met
45

Pro
Gln
Thr
Asp
Phe
125
Lys
Leu
Val

Lys

Leu

Thr
Arg
30

Phe
Arg
Arg
Gln
Ile
110
Glu
Ser
Ser
Gly
Arg

190
Glu

Asn
15

Glu
Asp
Arg
Lys
Glu
95

Trp
Trp
Asn
Ser
Glu
175

Asn

Lys

Ser

Arg
Ile
Lys
80

Glu
Gly
Ala
Arg
Ile
160
Met

Ser

Glu
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Tle
Ser
225
Pro
Leu
Gln
Asp
Met
305
Thr
Phe
Lys
Val
Tyr
385
Tle
Asp
Gly
Lys
Ser
465

Asp

Lys

Val
210
Lys
Phe
Leu
Tyr
Phe
290
Phe
Tyr
Lys
Lys
Ala
370
Asp
Arg
Asp
His
Gly
450
Gly

Glu

Val

195
Thr

Asp
Ala
Lys
Phe
275
Gln
Gln
Tyr
Gly
Pro
355
Asn
Gly
Ser
Gln
Leu
435
Asn
Leu

Ile

Val

Leu
Leu
Ser
Gly
260
Ser
Pro
Arg
Asp
Leu
340
Phe
Tyr
Tle
Tyr
Leu
420
Ser
Thr
Lys

Thr

Asn
500

Phe
Gln
Gly
245
Lys
Ala
Phe
Thr
Tle
325
Asn
Tle
Ser
Gly
Leu
405
Tle
Leu
Tyr
Lys
Asn

485
Ala

Ala
Glu
230
Asn
Glu
Leu
Thr
Asp
310
Arg
Tyr
Asn
Glu
Tyr
390
Lys
Glu
Lys
Lys
Glu
470

Pro

Ile

Ala
215
Thr
Ala
Arg
Asp
Lys
295
Tyr
Lys
Asp
Leu
Arg
375
Ala
Ser
Glu
Ala
Glu
455
Lys

Ile

Ile

200
Gln

Tyr
Tle
Arg
Gln
280
Glu
Tyr
Trp
Pro
Lys
360
Thr
Leu
Ser
Leu
Tle
440
Ala
Arg

Val

Arg

Arg Arg Phe

Leu
Leu
Tle
265
Val
Gln
Lys
Leu
Asn
345
Ala
Asn
Thr
His
Leu
425
Asn
Val
Ser

Lys

Arg
505

86

Gln
Asn
250
Pro
Asn
Arg
Lys
Glu
330
Glu
Phe
Glu
Val
Asn
410
Ser
His
Asp
Lys
Arg

490
His

Ile
235
Lys
Lys
Arg
Glu
Lys
315
Leu
Glu
Tyr
Thr
Tyr
395
Leu
Leu
Val
Gln
Phe
475

Ala

Gly

Gln
220
Trp
Val
Ala
Thr
Tle
300
Thr
Asp
Leu
Glu
Phe
380
Lys
Pro
Ser
Leu
Leu
460
Leu

Leu

Ser

205

Ser
Thr
Gly
Thr
Arg
285
Tle
Tle
Glu
Lys
Tle
365
Ser
Thr
Lys
Tyr
Ser
445
Gly
Pro

Thr

Pro

Pro
His
Tyr
Tyr
270
Leu
Leu
Pro
Thr
Lys
350

Asn

Thr

Arg
Thr
430
Ile
Tyr
Pro

Gln

His
510

Tyr
Gln
Cys
255
Thr
Gly
Asn
Glu
Tle
335
Tle
Lys
Leu
Lys
Cys
415
Lys
Met
Asp
Tle
Ala

495

Ser

Ala
Leu
240
Ser
Phe
Pro
Asn
Val
320
Gln
Glu
Val
Asp
Asp
400
Tyr
Phe
Gln
Thr
Ser
480

Arg

Val
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His
Lys
Ile
545
Ile
Ser
Glu
Ser
Asp
625
Glu
Lys
Leu
Arg
Phe
705
Asn
Asp
Ala
Ile
Trp
785

Ile

Asp

Tle
Tle
530
Ser

Val

Leu

Gln
610
Glu
Thr
Phe
Pro
Tyr
690
Lys
Gly
Arg
Cys
Lys
770
Glu

Ala

Tyr

Glu
515
Val
Ile
Arg
Lys
Asn
595
Ser
Asn
Asn
Phe
Arg
675
Ala
Glu
Val
Gln
Thr
755
Glu
Gly

Lys

Ile

Leu

Ser

Leu

Tyr

Glu

580

Gly

Phe

Arg

Lys

Ser

660

Glu

Ser

Ala

Ile

Glu

740

Asp

Ser

Phe

Lys

Phe

Ala
Ala
Ser
Lys
565
Ile
Ala
Ile
Lys
Asp
645
Lys
Ser
Thr
Glu
Thr
725
Thr
His

Asn

Tle
805
Val

Arg
Gln
Glu
550
Leu
Pro
Pro
Asp
Lys
630
Trp
Lys
Glu
Phe
Asp
710
Ala
Tyr
His
Lys
Asp
790

Ser

Ser

Glu
Asp
535
His
Trp
Ala
Tle
Ser
615
Gly
Glu
Lys
Leu
Leu
695
Asn
His
Leu
Met
Ser
775
Glu

Glu

Arg

Leu
520
Glu
Gly
Lys
Asp
Leu
600
Tyr
Asn
Ala
Arg
Ile
680
Lys
Pro
Phe
His
Val
760
Val
Leu

Glu

Met

Ser Lys Asn

Asn

Ile

Glu

Thr

585

Glu

His

Arg

Phe

Glu

665

Lys

Asn

Arg

Arg

His

745

Thr

Lys

Leu

Leu

Pro

87

Tyr
Leu
Gln
570
Phe
Val
Asn
Ile
Glu
650
Tyr
Glu
Phe
Lys
Lys
730
Ala
Arg
Lys
Ser
Lys

810
Lys

Lys
Asn
555
Gly
Phe
Asp

Lys

Pro
635

Ile
Arg
715
Arg
Met
Val
Pro
His
795

Ala

Arg

His
Lys
540
Pro
Glu
Asn
His
Val
620
Tyr
Tyr
Leu
His
Glu
700
Arg
Trp
Asp
Thr
Tyr
780
Leu

Gly

Ser

Asp
525
Asn
Thr
Arg
Glu
Ile
605
Leu
Thr
Val
Lys
Leu
685
Gln
Val
Gly
Ala
Glu
765
Phe
Ala

Tyr

Ile

Glu

Lys

Gly

Cys

Leu

590

Leu

Val

Tyr

Arg

Arg

670

Asn

Asn

Gln

Leu

Ile

750

Tyr

Pro

Ser

Gln

Thr

Arg
Gly
Tyr
Ala
575
Lys
Pro
Tyr
Phe
Ser
655
Ala
Asp
Leu
Thr
Glu
735
Ile
Tyr
Met
Gln
Ser

815
Gly

Thr
Ala
Asp
560
Tyr
Lys
Tyr
Ser
Leu
640
Asn
Tyr
Thr
Gln
Val
720
Lys
Val
Gln
Pro
Pro
800

Leu

Ala
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Ala

Lys

Glu

865

Tyr

Lys

Asn

Arg

Asp

945

Pro

Lys

Phe

Asp

Leu

Arg

Gly

Asn

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

Ser Leu Tyr Pro Tyr Asp Leu Val Arg Leu Val Lys Gly Asp Glu

995 1000 1005
Arg Phe Leu Tyr Phe Gly Thr Leu Asp Ile Asp Ser Asp Arg
1010 1015 1020
Asn Phe Lys Asp Val Asn Lys Pro Ser Lys Lys Asn Glu Tyr
1025 1030 1035
Tyr Ser Leu Lys Thr Ile Glu Asp Leu Glu Lys Tyr Glu Val
1040 1045 1050
Val Leu Gly Asp Leu Arg Leu Val Arg Lys Glu Thr Arg Arg
1055 1060 1065
Phe His
1070

<210> 41
211> 1071

<212> PRT

213> NI

<220>

<223> nRGN APG07433.1

88
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<400> 41

Met Arg
1
Ile Gly

Tyr Glu

Ala Glu
50

Ala Arg

65

Asn Tle

Leu Asp

Ile Arg

Arg Leu
130

Lys Ser

145

Gln Leu

Trp Met

Pro Asn

Ile Val
210

Ser Lys

225

Pro Phe

Leu Leu

Gln Tyr

Asp Phe
290

Glu
Trp
Lys
35

Met
Ser
Arg
Ser
Leu
115
Leu
Glu
Asn
Lys
Glu
195
Thr
Asp
Ala
Lys
Phe

275
Gln

Leu
Gly
20

Val
Pro
Ser
Asn
Leu
100
Asp
Tle
Leu
Glu
Asp
180
Leu
Leu
Ser
Gly
260

Ser

Pro

Asp
Val
Arg
Lys
Arg
Leu
85

Tyr
Gly
His
Lys
Lys
165
Pro
Val
Phe
Gln
Gly
245
Lys

Ala

Phe

Tyr
Ile
Ile
Thr
Arg
70

Leu
Pro
Leu
Leu
Asp
150
Arg
Asp
Phe
Ala
Glu
230
Asn
Glu

Leu

Thr

Arg
Glu
Val
Gly
55

Arg
Val
Leu
Asp
Ala
135
Thr
Leu
Phe
Ser
Ala
215
Thr

Ala

Arg

Lys
295

Tle
Leu
Asp
40

Ala
Leu
Gln
Ser
Arg
120
Gln
Glu
Ser
Ser
Val
200
Gln
Tyr
Tle
Arg
Gln

280
Glu

Gly
Ser
25

Gln
Ser
Asn
His
Lys
105
Leu
Arg
Thr
Leu
Lys
185
Ser
Arg
Leu
Leu
Ile
265

Val

Gln

89

Leu
10

Trp
Gly
Leu
Arg
Gly
90

Lys

Leu

Gly
Tyr

170
Tyr

Arg
Gln
Asn
250
Pro

Asn

Arg

Ala
Asn
Val
Ala
Lys
75

Val
Ser
Asn
Gly
Lys
155
Arg
Asp
Ala
Phe
Ile
235
Lys
Lys

Arg

Glu

Ile
Lys
Arg
Glu
60

Ser
Ile
Met
His
Phe
140
Val
Thr
Arg
Glu
Gln
220
Trp
Val
Ala

Thr

Ile
300

Gly
Asp
Met
45

Pro
Gln
Thr
Asp
Phe
125
Lys
Leu
Val
Lys
Leu
205
Ser
Thr
Gly
Thr
Arg

285
Ile

Thr
Arg
30

Phe
Arg
Arg
Gln
Ile
110
Glu
Ser
Ser
Gly
Arg
190
Glu
Pro
His
Tyr
Tyr
270

Leu

Leu

Asn
15

Glu
Asp
Arg
Lys
Glu
95

Trp
Trp
Asn
Ser
Glu
175
Asn
Lys
Tyr
Gln
Cys
255
Thr

Gly

Asn

Ser
Arg
Arg
Ile
Lys
80

Glu
Gly
Ala
Arg
Ile
160
Met
Ser
Glu
Ala
Leu
240
Ser
Phe

Pro

Asn
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Met
305
Thr
Phe
Lys
Val
Tyr
385
Ile
Asp
Gly
Lys
Ser
465
Asp
Lys
His
Lys
Ile
545
Ile
Ser

Glu

Ser

Phe

Tyr

Lys

Lys

Ala

370

Asp

Arg

Asp

His

Gly

450

Gly

Glu

Val

Ile

Ile

530

Ser

Val

Leu

Arg

Gln

Gln
Tyr
Gly
Pro
355
Asn
Gly
Ser
Gln
Leu
435
Asn
Leu
Ile
Val
Glu
515
Val
Ile
Arg
Lys
Asn

595

Ser

Arg
Asp
Leu
340
Phe
Tyr
Ile
Tyr
Leu
420
Ser
Thr
Lys
Thr
Asn
500
Leu
Ser
Leu
Tyr
Glu
580

Gly

Phe

Thr
Tle
325
Asn
Tle
Ser
Gly
Leu
405
Tle
Leu
Tyr
Lys
Asn
485
Ala
Ala
Ala
Ser
Lys
565
Tle

Ala

Ile

Asp
310
Arg
Tyr
Asn
Glu
Tyr
390
Lys
Glu
Lys
Lys
Glu
470
Pro
Ile
Arg
Gln
Glu
550
Leu
Pro

Pro

Asp

Tyr

Lys

Asp

Leu

Arg

375

Ala

Ser

Glu

Ala

Glu

455

Lys

Ile

Ile

Glu

Asp

535

His

Trp

Ala

Ile

Ser

Tyr
Trp
Pro
Lys
360
Thr
Leu
Ser
Leu
Ile
440
Ala
Arg
Val
Arg
Leu
520
Glu
Gly
Lys
Asp
Leu

600
Tyr

Lys Lys Lys

Leu
Asn
345
Ala
Asn
Thr
His
Leu
425
Asn
Val
Ser
Lys
Arg
505
Ser
Asn
Tle
Glu
Thr
585
Glu
His

90

Glu
330
Glu
Phe
Glu
Val
Asn
410
Ser
His
Asp
Lys
Arg
490
His
Lys
Tyr
Leu
Gln
570
Phe

Val

Asn

315
Leu

Glu
Tyr
Thr
Tyr
395
Leu
Leu
Val
Gln
Phe
475
Ala
Gly
Asn
Lys
Asn
555
Gly
Phe

Asp

Lys

Thr

Asp

Leu

Glu

Phe

380

Lys

Pro

Ser

Leu

Leu

460

Leu

Leu

Ser

His

Lys

540

Pro

Glu

Asn

His

Val

Ile
Glu
Lys
Ile
365
Ser
Thr
Lys
Tyr
Ser
445
Gly
Pro
Thr
Pro
Asp
525
Asn
Thr
Arg
Glu
Ile

605
Leu

Pro
Thr
Lys
350
Asn
Thr
Asp
Arg
Thr
430
Ile
Tyr
Pro
Gln
His
510
Glu
Lys
Gly
Cys
Leu
590

Leu

Val

Glu
Ile
335
Ile
Lys
Leu
Lys
Cys
415
Lys
Met
Asp
Ile
Ala
495
Ser
Arg
Gly
Tyr
Ala
575
Lys

Pro

Tyr

Val
320
Gln
Glu
Val
Asp
Asp
400
Tyr
Phe
Gln
Thr
Ser
480
Arg
Val
Thr
Ala
Asp
560
Tyr
Lys

Tyr

Ser
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Asp
625
Glu
Lys
Leu
Arg
Phe
705
Asn
Asp
Ala
Ile
Trp
785
Ile
Asp
Ala
Lys
Glu
865
Tyr

Lys

Asn

610
Glu

Thr
Phe
Pro
Tyr
690
Lys
Gly
Arg
Cys
Lys
770
Glu
Ala
Tyr
His
Thr
850
Asn
Glu

Ala

Leu

Asn
Asn
Phe
Arg
675
Ala
Glu
Val
Gln
Thr
755
Glu
Gly
Lys
Ile
Lys
835
Ile
Gly
Ala

Phe

Ile
915

Arg
Lys
Ser
660
Glu
Ser
Ala
Ile
Glu
740
Asp
Ser
Phe
Lys
Phe
820
Gln
Ile
Asp
Ile
Glu

900
Lys

Lys
Asp
645
Lys
Ser
Thr
Glu
Thr
725
Thr
His
Asn
Arg
Ile
805
Val
Thr
Ile
Phe
Lys
885

Thr

Arg

Lys
630
Trp
Lys
Glu
Phe
Asp
710
Ala
Tyr
His
Lys
Asp
790
Ser
Ser
Ile
Glu
Lys
870
Gln

Pro

Val

615
Gly

Glu
Lys
Leu
Leu
695
Asn
His
Leu
Met
Ser
775
Glu
Glu
Arg
Met
Arg
855
Met
Arg

Leu

Lys

Asn
Ala
Arg
Ile
680
Lys
Pro
Phe
His
Val
760
Val
Leu
Glu
Met
Arg
840
Leu
Val
Tyr

Tyr

Val
920

Arg
Phe
Glu
665
Lys
Asn
Arg
Arg
His
745
Thr
Lys
Leu
Leu
Pro
825
Lys
His
Gly
Leu
Lys

905
Glu

91

Ile
Glu
650
Tyr
Glu
Phe
Lys
Lys
730
Ala
Arg
Lys
Ser
Lys
810
Lys
Gly
Leu
Lys
Glu
890

Pro

Gly

Pro
635
Arg
Leu
Arg
Ile
Arg
715
Arg
Met
Val
Pro
His
795
Ala
Arg
Gly
Lys
Glu
875
His
Ser

Gln

620
Tyr

Tyr
Leu
His
Glu
700
Arg
Trp
Asp
Thr
Tyr
780
Leu
Gly
Ser
Ile
Asp
860
Gln
Gly

Lys

Ala

Thr
Val
Lys
Leu
685
Gln
Val
Gly
Ala
Glu
765
Phe
Ala
Tyr
Ile
Asp
845
Ile
Asp
Lys

Lys

Lys
925

Tyr
Arg
Arg
670
Asn
Asn
Gln
Leu
Ile
750
Tyr
Pro
Ser
Gln
Thr
830
Lys
Lys
Met
Asn
Gly

910

Ser

Phe
Ser
655
Ala
Asp
Leu
Thr
Glu
735
Tle
Tyr
Met
Gln
Ser
815
Gly
Lys
Phe
Ala
Ser
895

Thr

Phe

Leu
640
Asn
Tyr
Thr
Gln
Val
720
Lys
Val
Gln
Pro
Pro
800
Leu
Ala
Gly
Asp
Thr
880
Lys

Gly

Val
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Arg Glu Val Asn Gly Gly Val Ala Gln Asn Gly Asp Leu Val Arg Val

930 935 940

Asp Leu Phe Glu Lys Asp Asp Lys Tyr Tyr Met Val Pro Ile Tyr Val

945 950 955 960

Pro Asp Thr Val Cys Ser Glu Leu Pro Lys Lys Val Val Ala Ser Ser

965 970 975
Lys Gly Tyr Glu Gln Trp Leu Thr Leu Asp Asn Ser Phe Thr Phe Lys
980 985 990
Phe Ser Leu Tyr Pro Tyr Asp Leu Val Arg Leu Val Lys Gly Asp Glu
995 1000 1005

Asp Arg Phe Leu Tyr Phe Gly Thr Leu Asp Ile Asp Ser Asp Arg
1010 1015 1020

Leu Asn Phe Lys Asp Val Asn Lys Pro Ser Lys Lys Asn Glu Tyr
1025 1030 1035

Arg Tyr Ser Leu Lys Thr Ile Glu Asp Leu Glu Lys Tyr Glu Val
1040 1045 1050

Gly Val Leu Gly Asp Leu Arg Leu Val Arg Lys Glu Thr Arg Arg
1055 1060 1065

Asn Phe His
1070

210> 42

Q211> 7

<212> PRT

213> NILFF

220>

223> SV40 NLS

<400> 42

Pro Lys Lys Lys Arg Lys Val

1 5

<210> 43

211> 22

<212> PRT

213> NILFF

220>

223> 3X FLAG tag

<400> 43

Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp Tyr

1 5 10 15

Lys Asp Asp Asp Asp Lys

92
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20

<210> 44

211> 32

<212> PRT

213> NI

220>

223>  Rk#Ek1

<400> 44

Ser Gly Gly Ser Ser Gly Gly Ser Ser Gly Ser Glu Thr Pro Gly Thr

1 5 10 15

Ser Glu Ser Ala Thr Pro Glu Ser Ser Gly Gly Ser Ser Gly Gly Ser
20 25 30

<210> 45

211> 16

<212> PRT

Q213> NI

220>

<223> %A HANLS

<400> 45

Lys Arg Pro Ala Ala Thr Lys Lys Ala Gly Gln Ala Lys Lys Lys Lys

1 5 10 15

<210> 46

211> 10

<212> PRT

213> NI

220>

223>  Jk#Ek2

<400> 46

Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser

1 5 10

210> 47

211> 230

<212> PRT

213> Al BR a1 & 1) J LA Fe

<223> APG09980 i it Z Ky

<400> 47
Met Ala Ala Gly Pro Ala Pro Glu Ala Arg Ser Leu Met Asp Glu Gln
1 5 10 15

Thr Phe Leu Asp Asn Phe Asn Asn Leu Lys Tyr Pro Arg Lys Thr Tyr

93
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Leu Cys

Asp Asp
50

Glu Arg

65

Asn Leu

Ser Pro

Asn Arg

Tyr Gln
130

Glu Val

145

Phe Val

Asn Leu

Leu Gln

Thr Ala
210
Lys Arg
225
210>
211>
212>
213>
220>
223>
<400>

Tyr
35

Tyr
Cys
Asp
Cys
His
115
Gly
Ala
Asp
Val
Pro

195
Ala

Arg
48

182
PRT

20
Glu

Lys
His
Thr
Pro
100
Val
Tyr
Met
His
Ala
180
Ser
His

Asp

NILF5)

Val

Gly

Ala

Glu

85

Glu

Asn

Glu

Met

Gln

165

Val

Ser

Pro

Glu
Phe
Glu
70

Leu
Cys
Leu
Ala
Thr
150
Gln
Ser
Leu

Asp

Pro
230

Leu
Val
55

Leu
Arg
Ala
Arg
Gly
135
Leu
Asp
Glu

Val

Ile
215

Leu
40

His
Tle
Tyr
Asp
Tle
120
Leu
His
Glu
Glu
Phe

200
Met

APGO7386-CTD_fifg it 2 i

48

Met Glu Ala Thr Tyr Pro His Ile

1

5

Arg Lys Ala Tyr Gly Arg Asn Glu

20

Ile Ile Lys Gln His Ser Thr Val

25
Val

Asn
Phe
Arg
Glu
105
Phe
Arg
Glu
Asp
Leu
185

Cys

Ser

Phe
Thr
25

Phe

94

30
Gly Glu Asn His Ile
45
Glu Gly Phe Asp Met
60
Leu Glu Arg Met Ala
75
Ile Thr Val Phe Ile
90
Leu Val Lys Phe Leu
110
Ala Ala Arg Ile Tyr
125
Ala Leu Lys Ala Ala
140
Phe Glu Tyr Cys Trp
155
Thr Pro Phe Pro Pro
170
Ser Gln Arg Leu Glu
190
Trp Pro Ser Gln Val
205
Gln Ala Ser Arg Ala
220

Tyr Phe His Phe Lys

10

Trp Leu Cys Phe Thr
30

Trp Glu Thr Gly Val

Pro
Gly
Ser
Ser
95

Arg
Asp
Gly
Asn
Trp
175
Gly

Ser

Trp

Asn
15
Met

Phe

Leu
Leu
Trp
80

Trp
Glu
Trp
Ala
Asn
160
Asp
Ile

Val

Glu

Leu

Glu

Arg
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35
Gln Val
50
Trp

Asn

Ser Phe

65

Thr Trp Tyr

Ala Glu Phe

Ala Leu
115

Ser

Arg

Leu
130
Lys

Ser

Phe
145
Lys

Tyr

Pro Trp

Leu Gln Glu
<210>
211>
212>
213>
220>
223>
<400> 49

atggccccta

49
4158
DNA
AL

cacgatatcg
agaagcctga
aagacctacc
gactacaagg
gagctgatct
atcaccgtgt
ctgcgggaaa
cagggctacg
accctgcacg
acacctttcce
gaaggcatcc

gcegececaca

Tyr Pro

Cys Glu

Thr Ser
85

Leu Ala
100
Tyr Tyr

Glu Lys

Cys Trp

Glu
Asp
70

Trp
Arg
Phe

Gly

Glu

40
Ser Leu
55
Ile Leu

Ser Pro

His Ser

Asp
120

Ser

Trp

Ala
135

Asn Phe

150

Gly
165
Leu

Lys

Ile
180

]l

agaagaaaag
actacaagga
tggacgagca
tgtgctacga
gcttecgtgea
tcctggaaag
tcatctcttg
atagacacgt
aggccggect
agttcgagta
cceeetggga
tgcagcctag

gcgacatcat

Leu

Lys Tyr

Gln

APG09980_nAPG07433.1

aaaggtggac
cgacgatgat
gaccttcctg
ggtggaactg
caacgagggc
aatggcctct
gtccccatgt
gaacctgaga
gcgggececetg
ctgctggaac
caacctggtce
cgtgetggtg
gagccaggcce

Cys His Ala

Asn
75
Asp

Ser Pro

Leu
90
Val

Cys
Asn Lys
105
Pro

His Tyr

Val Glu Ile

Val Asn
155

Leu

Tyr

Phe
170

Asn

tacaaggacc
aagatggccg
gataacttca
ctggtgggeg
tttgatatgg
tggaatctgg
cctgagtgeg
atctttgccg
aaagccgeceg
aacttcgtgg
gccagatccg
ttctgetgge
tctagagcct

95

45
Glu Arg
60

Thr

Cys

Asp Tyr

Cys Ala Gly

Ala Ile
110
Gly

Leu
Gln Gln
125
Met Gly
140

Gly

Tyr

Asp Glu

Phe Leu Asp

acgacggcga
ctggacctgce
acaacctgaa
agaaccacat
gcctggaacg
acaccgagct
ccgacgagct
ctagaatcta
gagccgaagt
accaccagca
aggaactgag
ctagccaagt

gggagaageg

Phe Leu
Val
80
Val

Arg

Glu
95
Phe Ala

Leu Arg

Lys Asp

Phe
160
Lys

Pro

Ser
175

ctacaaagat
ccctgaagece
gtaccccaga
ccctetggac
gtgccacgece
gagataccgg
ggttaagttc
cgactggtat
ggccatgatg
ggacgaagat
ccagagactg
gtccgtgacce

gegggacccece

60
120
180
240
300
360
420
480
540
600
660
720
780
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cccagecggeg gatctagegg cggetctage ggecagtgaaa ccccectggtac aagegagtcet 840
gccacacctg agagcagegg cggaagcage ggaggaagca tgagagagcet ggactacaga 900
attggcctgg ccatcggcac caacagcatc ggatggggeg tgatcgaget gtcctggaac 960
aaagaccggg agagatacga gaaggtcaga atcgtggatc aaggcgtgag aatgttcgac 1020
agagccgaga tgcccaagac aggcecgceccage ttagctgaac ccagaagaat cgccagatcce 1080
agcagacgga gactgaatcg caagtcccag agaaagaaaa acatccggaa cctgetggtg 1140
caacacggcg tgatcacaca ggaggaactg gatagcctgt accccctgag caaaaagagce 1200
atggacatct ggggcattcg gectcgacgge ctggacagac tcctcaatca tttcgagtgg 1260
gccagactge tgatccacct ggctcagaga cggggettta agtccaacag aaagagtgaa 1320
ctgaaagata cagagacagg caaggtgctg agcagcatcc aactgaacga gaaacggctg 1380
agcttgtata gaaccgtggg cgagatgtgg atgaaggacc ccgacttctc taaatacgat 1440
aggaagagaa atagccccaa cgaatacgtg ttcagcgtgt ctagagccga gctggaaaag 1500
gaaatcgtga ccctgttcge cgecccagegg agattccaga geccttacge cagcaaagat 1560
ctgcaggaga catatctgeca gatctggacc caccaactge ctttcgecag cggecaatgec 1620
atcctgaaca aggtcggata ctgectcecctg ttgaaaggeca aagaaagaag gattcccaag 1680
gctacataca ccttccaata cttctctget ctggaccagg tgaatcggac cagactggga 1740
cctgatttce agecccttcac caaggagcaa cgggaaatta tcttgaacaa catgttccag 1800
aggacagatt actacaagaa gaaaaccatc cccgaggtga cctactatga catacggaag 1860
tggctggaat tggacgagac aattcagttc aagggcctga actacgaccc taacgaggaa 1920
ctgaagaaga tcgagaagaa gccttttatc aatctgaagg ccttctacga gatcaacaag 1980
gtggtggcca actacagcga aagaaccaac gagaccttct ccaccctgga ctacgacgge 2040
atcggctacg ccctgaccgt gtacaaaacc gacaaggata tccgcagcta cctgaagagce 2100
agtcacaacc tacctaagag atgctacgac gaccaactga tcgaggaact gctgagcctg 2160
agctacacaa agttcggeca cctgtececectg aaagecatca accacgtget gtctatcatg 2220
cagaagggca atacctacaa ggaagccgtg gaccaactgg gctacgacac cageggectt 2280
aagaaggaga agaggtccaa gttcctgeca cctatttctg atgaaatcac gaatccaatc 2340
gtgaaaaggg ccctgaccca ggccagaaaa gtggtgaacg ccataattag aagacacgga 2400
tctcctcact ccgtgecacat cgagectggece agagagectga gcaagaacca cgacgagegg 2460
acaaagatcg tcagcgccca ggatgaaaac tacaagaaaa acaagggcge tatcagcatc 2520
ctgtctgage acggcatcct gaaccctaca ggctacgaca tcgtgagata caaactgtgg 2580
aaggagcagg gcgaacggtg cgectacage ctgaaggaaa tccctgecga tacattttte 2640
aacgagctga agaaggaacg caacggcgcec cctatccttg aagtggacca catcctgecce 2700
tacagccagt ccttcatcga ctcctaccac aacaaggtcc tggtgtacag cgacgaaaac 2760
cggaaaaagg gcaacagaat cccttatacc tacttcctgg aaaccaacaa ggattgggag 2820
gcectttgage ggtacgtgeg gagcaacaaa ttcttctcca agaaaaageg agagtacctt 2880
ctgaagcggg cttatctgee tagagaatct gagectgatca aagaacgcca cctgaacgac 2940
accagatacg cctctacctt cctgaagaac ttcatcgagc agaacctgca gttcaaggaa 3000
gccgaggaca accccagaaa aagacgggtg caaaccgtga acggegttat caccgceccac 3060
ttcagaaagc ggtggggecet ggagaaggac cggcaggaga catacctcca tcacgetatg 3120
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gacgccatca tcgtggettg tacagaccac cacatggtca ccagagtgac cgagtactat 3180
cagatcaagg aaagcaacaa gagcgtgaag aagccctatt ttcctatgec ttgggaagge 3240
ttccgggacg agetgetgag ccacttgget tctcagecta tcgeccaagaa aatcagcegag 3300
gaactgaagg ccggcectacca gagectggac tacatcttcg tgtccagaat gectaagaga 3360
agcattacag gcgctgectca taagcagacc atcatgcgga agggaggaat tgacaagaag 3420
ggcaaaacaa tcatcatcga acggctgcac ctgaaggata tcaagttcga cgagaacgga 3480
gatttcaaga tggtgggcaa ggaacaggac atggccacat acgaagctat taaacagaga 3540
tacctggagc acggcaagaa tagcaagaag gccttcgaga cccctcectgta caagcccage 3600
aaaaagggca caggtaacct gatcaagcgg gtgaaggtgg aaggacagge caagagettt 3660
gtgagggaag tgaacggcgg agtggcecccaa aatggegatc tggttagagt tgatttgttt 3720
gagaaggatg ataagtacta catggtcccc atctacgtge cagacaccgt gtgtagcgag 3780
ctgcccaaaa aggtggtecge cagetctaag ggetatgage agtggetgac actggataac 3840
agcttcacct ttaagttcag cctgtaccct tatgatctgg tgecggetggt caagggagat 3900
gaggatcggt tcctgtactt tggcaccctg gacatcgaca gecgacagact taacttcaag 3960
gacgtgaaca agccaagcaa gaagaacgag taccggtaca gcttgaaaac catcgaggac 4020
ttggagaagt acgaggtggg cgtgetggge gatctaagac tggtccggaa ggaaactcga 4080
agaaacttcc acagcggegg aagcaaaaga cctgeccgeta caaagaagge cggcecaggec 4140
aagaaaaaga agtaatga 4158
<210> 50
211> 4530
<212> DNA
213> NI
220>
<223> APG09980 nAPG07433.1 APG03399
<400> 50
atggccccta agaagaaaag aaaggtggac tacaaggacc acgacggcecga ctacaaagat 60
cacgatatcg actacaagga cgacgatgat aagatggccg ctggacctge ccctgaagece 120
agaagcctga tggacgagca gaccttcctg gataacttca acaacctgaa gtaccccaga 180
aagacctacc tgtgctacga ggtggaactg ctggtgggeg agaaccacat ccctctggac 240
gactacaagg gcttcgtgca caacgagggce tttgatatgg gcctggaacg gtgceccacgece 300
gagctgatct tcctggaaag aatggcctct tggaatctgg acaccgagcect gagataccgg 360
atcaccgtgt tcatctcttg gtccccatgt cctgagtgeg ccgacgaget ggttaagtte 420
ctgcgggaaa atagacacgt gaacctgaga atctttgceccg ctagaatcta cgactggtat 480
cagggctacg aggccggect gegggeectg aaagecgecg gagecgaagt ggecatgatg 540
accctgcacg agttcgagta ctgctggaac aacttcgtgg accaccagca ggacgaagat 600
acacctttcc cccecctggga caacctggte geccagatccg aggaactgag ccagagactg 660
gaaggcatcc tgcagcctag cgtgetggtg ttetgetgge ctageccaagt gtccecgtgacce 720
gcecgeccaca gcecgacatcat gagccaggece tctagagect gggagaageg gegggacccee 780
cccageggeg gatctagegg cggetctage ggcagtgaaa ccccectggtac aagegagtcet 840



FF

5l %R

98

CN 116157144 A 30/267 1T
gccacacctg agagcagegg cggaagcage ggaggaagca tgagagagcet ggactacaga 900
attggcctgg ccatcggcac caacagcatc ggatggggecg tgatcgaget gtcctggaac 960
aaagaccggg agagatacga gaaggtcaga atcgtggatc aaggcgtgag aatgttcgac 1020
agagccgaga tgcccaagac aggcgceccage ttagctgaac ccagaagaat cgccagatcce 1080
agcagacgga gactgaatcg caagtcccag agaaagaaaa acatccggaa cctgetggtg 1140
caacacggcg tgatcacaca ggaggaactg gatagcctgt accccctgag caaaaagagce 1200
atggacatct ggggcattcg gectcgacgge ctggacagac tcctcaatca tttcgagtgg 1260
gccagactge tgatccacct ggctcagaga cggggettta agtccaacag aaagagtgaa 1320
ctgaaagata cagagacagg caaggtgctg agcagcatcc aactgaacga gaaacggctg 1380
agcttgtata gaaccgtggg cgagatgtgg atgaaggacc ccgacttcte taaatacgat 1440
aggaagagaa atagccccaa cgaatacgtg ttcagcgtgt ctagagccga gctggaaaag 1500
gaaatcgtga ccctgttcge cgcccagegg agattccaga geccttacge cagcaaagat 1560
ctgcaggaga catatctgeca gatctggacc caccaactge ctttcgecag cggecaatgec 1620
atcctgaaca aggtcggata ctgctcecctg ttgaaaggeca aagaaagaag gattcccaag 1680
gctacataca ccttccaata cttctctget ctggaccagg tgaatcggac cagactggga 1740
cctgatttce agecccttcac caaggagcaa cgggaaatta tcttgaacaa catgttccag 1800
aggacagatt actacaagaa gaaaaccatc cccgaggtga cctactatga catacggaag 1860
tggctggaat tggacgagac aattcagttc aagggcctga actacgaccc taacgaggaa 1920
ctgaagaaga tcgagaagaa gccttttatc aatctgaagg ccttctacga gatcaacaag 1980
gtggtggcca actacagcga aagaaccaac gagaccttct ccaccctgga ctacgacgge 2040
atcggctacg ccctgaccgt gtacaaaacc gacaaggata tccgcagcta cctgaagagce 2100
agtcacaacc tacctaagag atgctacgac gaccaactga tcgaggaact gctgagcctg 2160
agctacacaa agttcggeca cctgtececctg aaagecatca accacgtget gtctatcatg 2220
cagaagggca atacctacaa ggaagccgtg gaccaactgg gctacgacac cageggectt 2280
aagaaggaga agaggtccaa gttcctgeca cctatttctg atgaaatcac gaatccaatce 2340
gtgaaaaggg ccctgaccca ggccagaaaa gtggtgaacg ccataattag aagacacgga 2400
tctcctcact ccgtgecacat cgagectggece agagagcetga gcaagaacca cgacgagegg 2460
acaaagatcg tcagcgccca ggatgaaaac tacaagaaaa acaagggcge tatcagcatc 2520
ctgtctgage acggcatcct gaaccctaca ggctacgaca tcgtgagata caaactgtgg 2580
aaggagcagg gcgaacggtg cgectacage ctgaaggaaa tccctgeega tacattttte 2640
aacgagctga agaaggaacg caacggcgcec cctatccttg aagtggacca catcctgecce 2700
tacagccagt ccttcatcga ctcctaccac aacaaggtcc tggtgtacag cgacgaaaac 2760
cggaaaaagg gcaacagaat cccttatacc tacttcctgg aaaccaacaa ggattgggag 2820
gcectttgage ggtacgtgeg gagcaacaaa ttcttctcca agaaaaageg agagtacctt 2880
ctgaagcggg cttatctgee tagagaatct gagectgatca aagaacgcca cctgaacgac 2940
accagatacg cctctacctt cctgaagaac ttcatcgagc agaacctgca gttcaaggaa 3000
gccgaggaca accccagaaa aagacgggtg caaaccgtga acggegttat caccgceccac 3060
ttcagaaagc ggtggggecet ggagaaggac cggcaggaga catacctcca tcacgetatg 3120
gacgccatca tcgtggettg tacagaccac cacatggtca ccagagtgac cgagtactat 3180



99

CN 116157144 A Fo5l & 31/267 71
cagatcaagg aaagcaacaa gagcgtgaag aagccctatt ttcctatgec ttgggaagge 3240
ttccgggacg agetgetgag ccacttgget tctcagecta tcgeccaagaa aatcagcegag 3300
gaactgaagg ccggcectacca gagectggac tacatcttcg tgtccagaat gectaagaga 3360
agcattacag gcgctgectca taagcagacc atcatgcgga agggaggaat tgacaagaag 3420
ggcaaaacaa tcatcatcga acggctgcac ctgaaggata tcaagttcga cgagaacgga 3480
gatttcaaga tggtgggcaa ggaacaggac atggccacat acgaagctat taaacagaga 3540
tacctggagc acggcaagaa tagcaagaag gccttcgaga cccctcectgta caagcccage 3600
aaaaagggca caggtaacct gatcaagcgg gtgaaggtgg aaggacagge caagagettt 3660
gtgagggaag tgaacggcgg agtggcecccaa aatggegatc tggttagagt tgatttgttt 3720
gagaaggatg ataagtacta catggtcccc atctacgtge cagacaccgt gtgtagcgag 3780
ctgcccaaaa aggtggtecge cagetctaag ggetatgage agtggetgac actggataac 3840
agcttcacct ttaagttcag cctgtaccct tatgatctgg tgecggetggt caagggagat 3900
gaggatcggt tcctgtactt tggcaccctg gacatcgaca gecgacagact taacttcaag 3960
gacgtgaaca agccaagcaa gaagaacgag taccggtaca gcttgaaaac catcgaggac 4020
ttggagaagt acgaggtggg cgtgetggge gatctaagac tggtccggaa ggaaactcga 4080
agaaacttcc acagtggagg cagcggegga tctggaggeca gcatgaaaac caccacacag 4140
gagctgaagc agtacatcac cagactgttc caactgagca acaacgagac atgggagtgce 4200
gaggccctgg aagaggecge cgagaacatc ctgecctgaga gattcatcaa caacagcectg 4260
ctggeccace tgacactgaa cacctacacc tactacaacg atgagectgeca cgagetttet 4320
atctacccct tcctgatgta cgccaacgac caactgatca gecatcggeta cctggaccac 4380
ttcgacatgg acttccttta tctgaccgac accaagaaca ccatcatcga cgagecggeac 4440
ctgctgaaac agggcgagaa caaccacgag agcggecggaa gcaaaagacc tgcecgetaca 4500
aagaaggccg gecaggecaa gaaaaagaag 4530
<210> 51
211> 4530
<212> DNA
213> NILFF
220>
<223> APG09980 nAPGO7433.1 APG06702
<400> 51
atggccccta agaagaaaag aaaggtggac tacaaggacc acgacggcecga ctacaaagat 60
cacgatatcg actacaagga cgacgatgat aagatggccg ctggacctge ccctgaagece 120
agaagcctga tggacgagca gaccttcctg gataacttca acaacctgaa gtaccccaga 180
aagacctacc tgtgctacga ggtggaactg ctggtgggeg agaaccacat ccctctggac 240
gactacaagg gcttcgtgca caacgagggce tttgatatgg gcctggaacg gtgceccacgece 300
gagctgatct tcctggaaag aatggcctct tggaatctgg acaccgagcect gagataccgg 360
atcaccgtgt tcatctcttg gtccccatgt cctgagtgeg ccgacgaget ggttaagtte 420
ctgcgggaaa atagacacgt gaacctgaga atctttgeccg ctagaatcta cgactggtat 480
cagggctacg aggccggect gegggeectg aaagecgecg gagecgaagt ggecatgatg 540
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accctgcacg agttcgagta ctgctggaac aacttcgtgg accaccagca ggacgaagat 600
acacctttcec cccecectggga caacctggte geccagatccg aggaactgag ccagagactg 660
gaaggcatcc tgcagcctag cgtgetggtg ttetgetgge ctageccaagt gtceccgtgacce 720
gcecgeccaca gcecgacatcat gagccaggece tctagagect gggagaageg gegggacccee 780
cccagecggeg gatctagegg cggetctage ggcagtgaaa ccccectggtac aagegagtcet 840
gccacacctg agagcagegg cggaagcage ggaggaagca tgagagagcet ggactacaga 900
attggcctgg ccatcggcac caacagcatc ggatggggeg tgatcgaget gtcctggaac 960
aaagaccggg agagatacga gaaggtcaga atcgtggatc aaggcgtgag aatgttcgac 1020
agagccgaga tgcccaagac aggcecgceccage ttagctgaac ccagaagaat cgccagatcce 1080
agcagacgga gactgaatcg caagtcccag agaaagaaaa acatccggaa cctgetggtg 1140
caacacggcg tgatcacaca ggaggaactg gatagcctgt accccctgag caaaaagagce 1200
atggacatct ggggcattcg gectcgacgge ctggacagac tcctcaatca tttcgagtgg 1260
gccagactge tgatccacct ggctcagaga cggggettta agtccaacag aaagagtgaa 1320
ctgaaagata cagagacagg caaggtgctg agcagcatcc aactgaacga gaaacggctg 1380
agcttgtata gaaccgtggg cgagatgtgg atgaaggacc ccgacttctc taaatacgat 1440
aggaagagaa atagccccaa cgaatacgtg ttcagcgtgt ctagagccga gctggaaaag 1500
gaaatcgtga ccctgttcge cgcccagegg agattccaga geccttacge cagcaaagat 1560
ctgcaggaga catatctgeca gatctggacc caccaactge ctttcgecag cggecaatgec 1620
atcctgaaca aggtcggata ctgctcecctg ttgaaaggeca aagaaagaag gattcccaag 1680
gctacataca ccttccaata cttctctget ctggaccagg tgaatcggac cagactggga 1740
cctgatttce agecccttcac caaggagcaa cgggaaatta tcttgaacaa catgttccag 1800
aggacagatt actacaagaa gaaaaccatc cccgaggtga cctactatga catacggaag 1860
tggctggaat tggacgagac aattcagttc aagggcctga actacgaccc taacgaggaa 1920
ctgaagaaga tcgagaagaa gccttttatc aatctgaagg ccttctacga gatcaacaag 1980
gtggtggcca actacagcga aagaaccaac gagaccttct ccaccctgga ctacgacgge 2040
atcggctacg ccctgaccgt gtacaaaacc gacaaggata tccgcagcta cctgaagagce 2100
agtcacaacc tacctaagag atgctacgac gaccaactga tcgaggaact gctgagcctg 2160
agctacacaa agttcggeca cctgtececctg aaagecatca accacgtget gtctatcatg 2220
cagaagggca atacctacaa ggaagccgtg gaccaactgg gctacgacac cageggectt 2280
aagaaggaga agaggtccaa gttcctgeca cctatttctg atgaaatcac gaatccaatce 2340
gtgaaaaggg ccctgaccca ggccagaaaa gtggtgaacg ccataattag aagacacgga 2400
tctcctcact ccgtgecacat cgagectggece agagagcetga gcaagaacca cgacgagegg 2460
acaaagatcg tcagcgccca ggatgaaaac tacaagaaaa acaagggcge tatcagcatc 2520
ctgtctgage acggcatcct gaaccctaca ggctacgaca tcgtgagata caaactgtgg 2580
aaggagcagg gcgaacggtg cgectacage ctgaaggaaa tccctgecga tacattttte 2640
aacgagctga agaaggaacg caacggcgcec cctatccttg aagtggacca catcctgecce 2700
tacagccagt ccttcatcga ctcctaccac aacaaggtcc tggtgtacag cgacgaaaac 2760
cggaaaaagg gcaacagaat cccttatacc tacttcctgg aaaccaacaa ggattgggag 2820
gcectttgage ggtacgtgeg gagcaacaaa ttcttctcca agaaaaageg agagtacctt 2880
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ctgaagcggg cttatctgee tagagaatct gagectgatca aagaacgcca cctgaacgac 2940
accagatacg cctctacctt cctgaagaac ttcatcgagc agaacctgca gttcaaggaa 3000
gccgaggaca accccagaaa aagacgggtg caaaccgtga acggegttat caccgceccac 3060
ttcagaaagc ggtggggecet ggagaaggac cggcaggaga catacctcca tcacgetatg 3120
gacgccatca tcgtggettg tacagaccac cacatggtca ccagagtgac cgagtactat 3180
cagatcaagg aaagcaacaa gagcgtgaag aagccctatt ttcctatgec ttgggaagge 3240
ttccgggacg agetgetgag ccacttgget tctcagecta tcgeccaagaa aatcagcegag 3300
gaactgaagg ccggcectacca gagectggac tacatcttcg tgtccagaat gectaagaga 3360
agcattacag gcgctgectca taagcagacc atcatgcgga agggaggaat tgacaagaag 3420
ggcaaaacaa tcatcatcga acggctgcac ctgaaggata tcaagttcga cgagaacgga 3480
gatttcaaga tggtgggcaa ggaacaggac atggccacat acgaagctat taaacagaga 3540
tacctggagc acggcaagaa tagcaagaag gccttcgaga cccctcectgta caagcccage 3600
aaaaagggca caggtaacct gatcaagcgg gtgaaggtgg aaggacagge caagagettt 3660
gtgagggaag tgaacggcgg agtggcecccaa aatggegatc tggttagagt tgatttgttt 3720
gagaaggatg ataagtacta catggtcccc atctacgtge cagacaccgt gtgtagcgag 3780
ctgcccaaaa aggtggtege cagetctaag ggetatgage agtggetgac actggataac 3840
agcttcacct ttaagttcag cctgtaccct tatgatctgg tgecggetggt caagggagat 3900
gaggatcggt tcctgtactt tggcaccctg gacatcgaca gecgacagact taacttcaag 3960
gacgtgaaca agccaagcaa gaagaacgag taccggtaca gcttgaaaac catcgaggac 4020
ttggagaagt acgaggtggg cgtgetggge gatctaagac tggtccggaa ggaaactcga 4080
agaaacttcc acagtggagg cagcggegga tctggaggeca gcatgaccat cgagaacgag 4140
ctgaaggaat acatcactga tctgttcgag ctgcccaagg acgagcagtg getgtgegag 4200
gcegtggacg aggtggecga taacatcctg cctgatgagt acgtgacctt gggecctetg 4260
agaaacaaga ccctggaaac cttcacctac tacagcaaca cactgcacga gcggaacatc 4320
taccccttca tcctgtacta ccagaacaga ctgatcgeca taggatatat cgacgaaaac 4380
tacgagatgg acttcatgta cctgcacaac accgccatca ccctgatcga ccagagatac 4440
ctgattgata agggcgacga caaccacgac agcggcggaa gcaaaagacc tgccgcectaca 4500
aagaaggcecg gecaggecaa gaaaaagaag 4530
<210> 52
211> 4530
<212> DNA
213> NI
220>
<223> APG09980 nAPG07433.1 APG05198
<400> 52
atggccccta agaagaaaag aaaggtggac tacaaggacc acgacggcecga ctacaaagat 60
cacgatatcg actacaagga cgacgatgat aagatggccg ctggacctge ccctgaagece 120
agaagcctga tggacgagca gaccttcctg gataacttca acaacctgaa gtaccccaga 180
aagacctacc tgtgctacga ggtggaactg ctggtgggeg agaaccacat ccctctggac 240
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gactacaagg gcttcgtgca caacgagggce tttgatatgg gcctggaacg gtgceccacgece 300
gagctgatct tcctggaaag aatggcecctct tggaatctgg acaccgagcect gagataccgg 360
atcaccgtgt tcatctcttg gtccccatgt cctgagtgeg ccgacgaget ggttaagttce 420
ctgcgggaaa atagacacgt gaacctgaga atctttgceccg ctagaatcta cgactggtat 480
cagggctacg aggccggect gegggeectg aaagecgecg gagecgaagt ggecatgatg 540
accctgcacg agttcgagta ctgctggaac aacttcgtgg accaccagca ggacgaagat 600
acacctttce cccecectggga caacctggte geccagatccg aggaactgag ccagagactg 660
gaaggcatcc tgcagcctag cgtgetggtg ttetgetgge ctageccaagt gtceccgtgace 720
gcecgeccaca gcecgacatcat gagccaggece tctagagect gggagaageg gegggacccee 780
cccagecggeg gatctagegg cggetctage ggcagtgaaa ccccectggtac aagegagtcet 840
gccacacctg agagcagegg cggaagcage ggaggaagca tgagagagcet ggactacaga 900
attggcctgg ccatcggcac caacagcatc ggatggggeg tgatcgaget gtcctggaac 960
aaagaccggg agagatacga gaaggtcaga atcgtggatc aaggcgtgag aatgttcgac 1020
agagccgaga tgcccaagac aggcecgceccage ttagctgaac ccagaagaat cgccagatcce 1080
agcagacgga gactgaatcg caagtcccag agaaagaaaa acatccggaa cctgetggtg 1140
caacacggcg tgatcacaca ggaggaactg gatagcctgt accccctgag caaaaagagce 1200
atggacatct ggggcattcg gectcgacgge ctggacagac tcctcaatca tttcgagtgg 1260
gccagactge tgatccacct ggctcagaga cggggettta agtccaacag aaagagtgaa 1320
ctgaaagata cagagacagg caaggtgctg agcagcatcc aactgaacga gaaacggctg 1380
agcttgtata gaaccgtggg cgagatgtgg atgaaggacc ccgacttcte taaatacgat 1440
aggaagagaa atagccccaa cgaatacgtg ttcagcgtgt ctagagccga gctggaaaag 1500
gaaatcgtga ccctgttcge cgcccagegg agattccaga geccttacge cagcaaagat 1560
ctgcaggaga catatctgeca gatctggacc caccaactge ctttcgecag cggecaatgece 1620
atcctgaaca aggtcggata ctgectcecctg ttgaaaggca aagaaagaag gattcccaag 1680
gctacataca ccttccaata cttctctget ctggaccagg tgaatcggac cagactggga 1740
cctgatttce agecccttcac caaggagcaa cgggaaatta tcttgaacaa catgttccag 1800
aggacagatt actacaagaa gaaaaccatc cccgaggtga cctactatga catacggaag 1860
tggctggaat tggacgagac aattcagttc aagggcctga actacgaccc taacgaggaa 1920
ctgaagaaga tcgagaagaa gccttttatc aatctgaagg ccttctacga gatcaacaag 1980
gtggtggcca actacagcga aagaaccaac gagaccttct ccaccctgga ctacgacgge 2040
atcggctacg ccctgaccgt gtacaaaacc gacaaggata tccgcagcta cctgaagagce 2100
agtcacaacc tacctaagag atgctacgac gaccaactga tcgaggaact gctgagcctg 2160
agctacacaa agttcggeca cctgtececctg aaagecatca accacgtget gtctatcatg 2220
cagaagggca atacctacaa ggaagccgtg gaccaactgg gctacgacac cageggectt 2280
aagaaggaga agaggtccaa gttcctgeca cctatttctg atgaaatcac gaatccaatc 2340
gtgaaaaggg ccctgaccca ggccagaaaa gtggtgaacg ccataattag aagacacgga 2400
tctcctcact ccgtgecacat cgagectggece agagagectga gcaagaacca cgacgagegg 2460
acaaagatcg tcagcgccca ggatgaaaac tacaagaaaa acaagggcge tatcagcatc 2520
ctgtctgage acggcatcct gaaccctaca ggctacgaca tcgtgagata caaactgtgg 2580
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aaggagcagg gcgaacggtg cgectacage ctgaaggaaa tccctgecega tacattttte 2640
aacgagctga agaaggaacg caacggcgcec cctatccttg aagtggacca catcctgecce 2700
tacagccagt ccttcatcga ctcctaccac aacaaggtcc tggtgtacag cgacgaaaac 2760
cggaaaaagg gcaacagaat cccttatacc tacttcctgg aaaccaacaa ggattgggag 2820
gcectttgage ggtacgtgeg gagcecaacaaa ttcttctcca agaaaaageg agagtacctt 2880
ctgaagcggg cttatctgee tagagaatct gagectgatca aagaacgcca cctgaacgac 2940
accagatacg cctctacctt cctgaagaac ttcatcgagc agaacctgceca gttcaaggaa 3000
gccgaggaca accccagaaa aagacgggtg caaaccgtga acggcegttat caccgceccac 3060
ttcagaaagc ggtggggect ggagaaggac cggcaggaga catacctcca tcacgetatg 3120
gacgccatca tcgtggettg tacagaccac cacatggtca ccagagtgac cgagtactat 3180
cagatcaagg aaagcaacaa gagcgtgaag aagccctatt ttcctatgec ttgggaagge 3240
ttccgggacg agetgetgag ccacttgget tctcagecta tcgeccaagaa aatcagcegag 3300
gaactgaagg ccggcectacca gagectggac tacatcttcg tgtccagaat gectaagaga 3360
agcattacag gcgctgectca taagcagacc atcatgcgga agggaggaat tgacaagaag 3420
ggcaaaacaa tcatcatcga acggctgcac ctgaaggata tcaagttcga cgagaacgga 3480
gatttcaaga tggtgggcaa ggaacaggac atggccacat acgaagctat taaacagaga 3540
tacctggagc acggcaagaa tagcaagaag gccttcgaga cccctcectgta caagcccage 3600
aaaaagggca caggtaacct gatcaagcgg gtgaaggtgg aaggacagge caagagettt 3660
gtgagggaag tgaacggcgg agtggcecccaa aatggegatc tggttagagt tgatttgttt 3720
gagaaggatg ataagtacta catggtcccc atctacgtge cagacaccgt gtgtagcgag 3780
ctgcccaaaa aggtggtecge cagetctaag ggetatgage agtggetgac actggataac 3840
agcttcacct ttaagttcag cctgtaccct tatgatctgg tgecggetggt caagggagat 3900
gaggatcggt tcctgtactt tggcaccctg gacatcgaca gecgacagact taacttcaag 3960
gacgtgaaca agccaagcaa gaagaacgag taccggtaca gcttgaaaac catcgaggac 4020
ttggagaagt acgaggtggg cgtgetggge gatctaagac tggtccggaa ggaaactcga 4080
agaaacttcc acagtggagg cagcggegga tctggaggeca gcatgaccct ggaaaagcaa 4140
ctgaaggaat acatcaccaa cctgttcaac ctgcccaagg acgagaagtg ggagtgegag 4200
agcatcgagg aagtggecga caacatcctg cctgatcagt acatcagact gggecctetg 4260
accaacaaga tcctgcatac atacacctac tacagcgaca ccctgcacga geggcacatce 4320
taccccttca tcctttatta ccagaaacaa ctgatcgeca tcggetacat cgacgagaca 4380
aacgacatgg acttcctgta cctgcacaac accgtgatge ctctgetgga ccagagacac 4440
ctgctggaaa aagagaacta caacaacgag agcggcggaa gcaaaagacc tgccgcectaca 4500
aagaaggcecg gecaggecaa gaaaaagaag 4530
<210> 53
211> 4014
<212> DNA
213> NI
220>
223> APGO7386-CTD_nAPGO7433.1
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<400> 53
atggccccta agaagaaaag aaaggtggac tacaaggacc acgacggcecga ctacaaagat 60
cacgatatcg actacaagga cgacgatgat aagatggagg ccacctaccc ccacatcttce 120
tacttccact tcaagaacct gcggaaggcc tacggcagaa acgaaacctg getgtgtttce 180
acaatggaaa tcatcaagca gcacagcacc gtgttctggg agacaggegt gttcagaaat 240
caagtgtacc ctgagagcct gtgccacgec gaaagatget ttctgagetg gttctgtgaa 300
gatatcctga gccctaacac cgactaccgg gtgacatggt acacaagctg gtccccatgt 360
ctggattgecg ccggegaggt ggecgagtte ctggecagge attctaacgt gaagetgget 420
atctttgcecg ctagactgta ctatttctgg gaccctcact accagcaggg cctgagaagce 480
ctgagcgaga agggagccag cgtggaaatc atgggctaca aggacttcaa atactgectgg 540
gaaaactttg tgtacaacgg cgacgagcca ttcaagccct ggaagggcect gaagtacaac 600
ttcctgttce tggacagcaa gcectgcaggag attctgcaga gecggeggate tageggegge 660
tctagcggca gtgaaacccce tggtacaage gagtctgcca cacctgagag cagcecggegga 720
agcagcggag gaagcatgag agagctggac tacagaattg gcctggecat cggcaccaac 780
agcatcggat ggggcecgtgat cgagectgtcc tggaacaaag accgggagag atacgagaag 840
gtcagaatcg tggatcaagg cgtgagaatg ttcgacagag ccgagatgcc caagacaggce 900
gccagcttag ctgaacccag aagaatcgcc agatccagca gacggagact gaatcgcaag 960
tcccagagaa agaaaaacat ccggaacctg ctggtgcaac acggecgtgat cacacaggag 1020
gaactggata gcctgtacce cctgagcaaa aagagcatgg acatctgggg cattcggete 1080
gacggectgg acagactcct caatcatttc gagtgggeca gactgetgat ccacctgget 1140
cagagacggg gctttaagtc caacagaaag agtgaactga aagatacaga gacaggcaag 1200
gtgctgagea gecatccaact gaacgagaaa cggectgaget tgtatagaac cgtgggegag 1260
atgtggatga aggaccccga cttctctaaa tacgatagga agagaaatag ccccaacgaa 1320
tacgtgttca gecgtgtctag ageccgagetg gaaaaggaaa tcgtgaccct gttcgecgec 1380
cagcggagat tccagagccc ttacgeccage aaagatctge aggagacata tctgcagatc 1440
tggacccacc aactgecttt cgccagegge aatgecatcce tgaacaaggt cggatactge 1500
tccectgttga aaggcaaaga aagaaggatt cccaaggcta catacacctt ccaatacttc 1560
tctgetetgg accaggtgaa tcggaccaga ctgggacctg atttccageec cttcaccaag 1620
gagcaacggg aaattatctt gaacaacatg ttccagagga cagattacta caagaagaaa 1680
accatccccg aggtgaccta ctatgacata cggaagtgge tggaattgga cgagacaatt 1740
cagttcaagg gcctgaacta cgaccctaac gaggaactga agaagatcga gaagaagcct 1800
tttatcaatc tgaaggcctt ctacgagatc aacaaggtgg tggccaacta cagcgaaaga 1860
accaacgaga ccttctccac cctggactac gacggecatcg getacgecct gaccgtgtac 1920
aaaaccgaca aggatatccg cagctacctg aagagcagtc acaacctacc taagagatgc 1980
tacgacgacc aactgatcga ggaactgctg agcctgaget acacaaagtt cggccacctg 2040
tccctgaaag ccatcaacca cgtgetgtcet atcatgcaga agggcaatac ctacaaggaa 2100
gccgtggacce aactgggceta cgacaccage ggeccttaaga aggagaagag gtccaagttce 2160
ctgccaccta tttctgatga aatcacgaat ccaatcgtga aaagggccct gacccaggec 2220
agaaaagtgg tgaacgccat aattagaaga cacggatctc ctcactccgt gcacatcgag 2280
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ctggccagag agctgagcaa gaaccacgac gagcggacaa agatcgtcag cgcccaggat 2340
gaaaactaca agaaaaacaa gggcgctatc agcatcctgt ctgagcacgg catcctgaac 2400
cctacaggct acgacatcgt gagatacaaa ctgtggaagg agcagggcega acggtgegece 2460
tacagcctga aggaaatccc tgccgataca tttttcaacg agctgaagaa ggaacgcaac 2520
ggcgececcta tccttgaagt ggaccacatc ctgeccctaca gecagtcecctt catcgactcece 2580
taccacaaca aggtcctggt gtacagcgac gaaaaccgga aaaagggcaa cagaatccct 2640
tatacctact tcctggaaac caacaaggat tgggaggcct ttgagcggta cgtgecggage 2700
aacaaattct tctccaagaa aaagcgagag taccttctga agcgggctta tctgectaga 2760
gaatctgage tgatcaaaga acgccacctg aacgacacca gatacgcectc taccttectg 2820
aagaacttca tcgagcagaa cctgcagttc aaggaagccg aggacaaccc cagaaaaaga 2880
cgggtgcaaa ccgtgaacgg cgttatcacc gcccacttca gaaageggtg gggectggag 2940
aaggaccggce aggagacata cctccatcac getatggacg ccatcatcgt ggettgtaca 3000
gaccaccaca tggtcaccag agtgaccgag tactatcaga tcaaggaaag caacaagagc 3060
gtgaagaagc cctattttcc tatgeccttgg gaaggecttcce gggacgaget getgagecac 3120
ttggettcte agecctatcge caagaaaatc agcgaggaac tgaaggcecgg ctaccagagce 3180
ctggactaca tcttcgtgtc cagaatgect aagagaagca ttacaggege tgctcataag 3240
cagaccatca tgcggaaggg aggaattgac aagaagggca aaacaatcat catcgaacgg 3300
ctgcacctga aggatatcaa gttcgacgag aacggagatt tcaagatggt gggcaaggaa 3360
caggacatgg ccacatacga agctattaaa cagagatacc tggagcacgg caagaatagc 3420
aagaaggcct tcgagacccce tctgtacaag cccagcaaaa agggcacagg taacctgatce 3480
aagcgggtga aggtggaagg acaggccaag agetttgtga gggaagtgaa cggeggagtg 3540
gcccaaaatg gegatctggt tagagttgat ttgtttgaga aggatgataa gtactacatg 3600
gtccccatet acgtgecaga caccgtgtgt agecgagetge ccaaaaaggt ggtcecgecage 3660
tctaagggect atgagcagtg gctgacactg gataacagct tcacctttaa gttcagectg 3720
tacccttatg atctggtgeg gectggtcaag ggagatgagg atcggttecet gtactttgge 3780
accctggaca tcgacagcga cagacttaac ttcaaggacg tgaacaagcc aagcaagaag 3840
aacgagtacc ggtacagctt gaaaaccatc gaggacttgg agaagtacga ggtgggegtg 3900
ctgggcgatc taagactggt ccggaaggaa actcgaagaa acttccacag cggcecggaage 3960
aaaagacctg ccgctacaaa gaaggeccgge caggcecaaga aaaagaagta atga 4014
<210> 54
211> 4386
<212> DNA
213> NILFF
220>
223> APGO7386-CTD_nAPGO7433.1 APG03399
<400> 54
atggccccta agaagaaaag aaaggtggac tacaaggacc acgacggcecga ctacaaagat 60
cacgatatcg actacaagga cgacgatgat aagatggagg ccacctaccc ccacatcttce 120
tacttccact tcaagaacct gcggaaggcc tacggcagaa acgaaacctg getgtgtttce 180
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acaatggaaa tcatcaagca gcacagcacc gtgttctggg agacaggegt gttcagaaat 240
caagtgtacc ctgagagcct gtgccacgec gaaagatget ttctgagetg gttcectgtgaa 300
gatatcctga gccctaacac cgactaccgg gtgacatggt acacaagctg gtccccatgt 360
ctggattgecg ccggegaggt ggecgagtte ctggecagge attctaacgt gaagetgget 420
atctttgcecg ctagactgta ctatttctgg gaccctcact accagcaggg cctgagaagce 480
ctgagcgaga agggagccag cgtggaaatc atgggctaca aggacttcaa atactgectgg 540
gaaaactttg tgtacaacgg cgacgagcca ttcaagccct ggaagggect gaagtacaac 600
ttcctgttce tggacagcaa gctgcaggag attctgcaga gecggeggate tageggegge 660
tctagcggca gtgaaacccce tggtacaage gagtctgecca cacctgagag cagcecggegga 720
agcagcggag gaagcatgag agagctggac tacagaattg gcctggecat cggcaccaac 780
agcatcggat ggggcecgtgat cgagectgtcc tggaacaaag accgggagag atacgagaag 840
gtcagaatcg tggatcaagg cgtgagaatg ttcgacagag ccgagatgcc caagacaggce 900
gccagcttag ctgaacccag aagaatcgcc agatccagca gacggagact gaatcgcaag 960
tcccagagaa agaaaaacat ccggaacctg ctggtgcaac acggecgtgat cacacaggag 1020
gaactggata gcctgtacce cctgagcaaa aagagcatgg acatctgggg cattcggete 1080
gacggectgg acagactcct caatcatttc gagtgggeca gactgetgat ccacctgget 1140
cagagacggg gctttaagtc caacagaaag agtgaactga aagatacaga gacaggcaag 1200
gtgctgagea gecatccaact gaacgagaaa cggectgaget tgtatagaac cgtgggegag 1260
atgtggatga aggaccccga cttctctaaa tacgatagga agagaaatag ccccaacgaa 1320
tacgtgttca gecgtgtctag agccgagetg gaaaaggaaa tcgtgaccct gttcgecgec 1380
cagcggagat tccagagccc ttacgeccage aaagatctge aggagacata tctgcagatc 1440
tggacccacc aactgecttt cgccagegge aatgecatcce tgaacaaggt cggatactge 1500
tccectgttga aaggcaaaga aagaaggatt cccaaggcta catacacctt ccaatacttc 1560
tctgetetgg accaggtgaa tcggaccaga ctgggacctg atttccagee cttcaccaag 1620
gagcaacggg aaattatctt gaacaacatg ttccagagga cagattacta caagaagaaa 1680
accatccccg aggtgaccta ctatgacata cggaagtgge tggaattgga cgagacaatt 1740
cagttcaagg gcctgaacta cgaccctaac gaggaactga agaagatcga gaagaagcct 1800
tttatcaatc tgaaggcctt ctacgagatc aacaaggtgg tggccaacta cagcgaaaga 1860
accaacgaga ccttctccac cctggactac gacggecatcg getacgecect gaccgtgtac 1920
aaaaccgaca aggatatccg cagctacctg aagagcagtc acaacctacc taagagatgc 1980
tacgacgacc aactgatcga ggaactgctg agcctgaget acacaaagtt cggccacctg 2040
tccctgaaag ccatcaacca cgtgetgtet atcatgcaga agggcaatac ctacaaggaa 2100
gcecgtggacce aactgggceta cgacaccage ggeccttaaga aggagaagag gtccaagttce 2160
ctgccaccta tttctgatga aatcacgaat ccaatcgtga aaagggccct gacccaggec 2220
agaaaagtgg tgaacgccat aattagaaga cacggatctc ctcactccgt gcacatcgag 2280
ctggccagag agctgagcaa gaaccacgac gagcggacaa agatcgtcag cgcccaggat 2340
gaaaactaca agaaaaacaa gggcgctatc agcatcctgt ctgagcacgg catcctgaac 2400
cctacaggct acgacatcgt gagatacaaa ctgtggaagg agcagggcega acggtgegece 2460
tacagcctga aggaaatccc tgccgataca tttttcaacg agctgaagaa ggaacgcaac 2520
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ggcgececcta tccttgaagt ggaccacatc ctgecctaca gecagtcecctt catcgactcece 2580
taccacaaca aggtcctggt gtacagcgac gaaaaccgga aaaagggcaa cagaatccct 2640
tatacctact tcctggaaac caacaaggat tgggaggcct ttgagcggta cgtgecggage 2700
aacaaattct tctccaagaa aaagcgagag taccttctga agcgggectta tctgectaga 2760
gaatctgage tgatcaaaga acgccacctg aacgacacca gatacgcectc taccttectg 2820
aagaacttca tcgagcagaa cctgcagttc aaggaagccg aggacaaccc cagaaaaaga 2880
cgggtgcaaa ccgtgaacgg cgttatcacc gcccacttca gaaageggtg gggectggag 2940
aaggaccggce aggagacata cctccatcac getatggacg ccatcatcgt ggettgtaca 3000
gaccaccaca tggtcaccag agtgaccgag tactatcaga tcaaggaaag caacaagagc 3060
gtgaagaagc cctattttcc tatgeccttgg gaaggecttcce gggacgaget getgagecac 3120
ttggettcte agecctatcge caagaaaatc agcgaggaac tgaaggceccgg ctaccagagce 3180
ctggactaca tcttcgtgtc cagaatgect aagagaagca ttacaggege tgctcataag 3240
cagaccatca tgcggaaggg aggaattgac aagaagggca aaacaatcat catcgaacgg 3300
ctgcacctga aggatatcaa gttcgacgag aacggagatt tcaagatggt gggcaaggaa 3360
caggacatgg ccacatacga agctattaaa cagagatacc tggagcacgg caagaatagc 3420
aagaaggcct tcgagacccce tctgtacaag cccagcaaaa agggcacagg taacctgatce 3480
aagcgggtga aggtggaagg acaggccaag agetttgtga gggaagtgaa cggeggagtg 3540
gcccaaaatg gegatctggt tagagttgat ttgtttgaga aggatgataa gtactacatg 3600
gtccccatet acgtgecaga caccgtgtgt agegagetge ccaaaaaggt ggtcegecage 3660
tctaagggect atgagcagtg gctgacactg gataacagct tcacctttaa gttcagectg 3720
tacccttatg atctggtgeg gectggtcaag ggagatgagg atcggttcet gtactttgge 3780
accctggaca tcgacagcga cagacttaac ttcaaggacg tgaacaagcc aagcaagaag 3840
aacgagtacc ggtacagctt gaaaaccatc gaggacttgg agaagtacga ggtgggegtg 3900
ctgggcgatc taagactggt ccggaaggaa actcgaagaa acttccacag tggaggcagce 3960
ggcggatctg gaggcagcat gaaaaccacc acacaggagce tgaagcagta catcaccaga 4020
ctgttccaac tgagcaacaa cgagacatgg gagtgcgagg ccctggaaga ggecgecgag 4080
aacatcctgec ctgagagatt catcaacaac agcctgectgg cccacctgac actgaacacc 4140
tacacctact acaacgatga gctgcacgag ctttctatct accccttecct gatgtacgec 4200
aacgaccaac tgatcagcat cggctacctg gaccacttcg acatggactt cctttatctg 4260
accgacacca agaacaccat catcgacgag cggcacctgc tgaaacaggg cgagaacaac 4320
cacgagagcg gcggaagcaa aagacctgcc gctacaaaga aggceccggeca ggceccaagaaa 4380
aagaag 4386
<210> 55
211> 4386
<212> DNA
213> NILFF
220>
223> APGO7386-CTD nAPGO7433.1 APGO6702
<400> 55
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atggccccta agaagaaaag aaaggtggac tacaaggacc acgacggcecga ctacaaagat 60
cacgatatcg actacaagga cgacgatgat aagatggagg ccacctaccc ccacatcttce 120
tacttccact tcaagaacct gcggaaggcc tacggcagaa acgaaacctg getgtgtttce 180
acaatggaaa tcatcaagca gcacagcacc gtgttctggg agacaggegt gttcagaaat 240
caagtgtacc ctgagagcct gtgccacgec gaaagatget ttctgagetg gttctgtgaa 300
gatatcctga gccctaacac cgactaccgg gtgacatggt acacaagctg gtccccatgt 360
ctggattgecg ccggegaggt ggecgagtte ctggecagge attctaacgt gaagetgget 420
atctttgcecg ctagactgta ctatttctgg gaccctcact accagcaggg cctgagaagce 480
ctgagcgaga agggagccag cgtggaaatc atgggctaca aggacttcaa atactgectgg 540
gaaaactttg tgtacaacgg cgacgagcca ttcaagccct ggaagggect gaagtacaac 600
ttcctgttce tggacagcaa gctgcaggag attctgcaga gecggeggate tageggegge 660
tctagcggca gtgaaacccce tggtacaage gagtctgecca cacctgagag cagcecggegga 720
agcagcggag gaagcatgag agagctggac tacagaattg gcctggecat cggcaccaac 780
agcatcggat ggggcecgtgat cgagectgtcc tggaacaaag accgggagag atacgagaag 840
gtcagaatcg tggatcaagg cgtgagaatg ttcgacagag ccgagatgcc caagacaggce 900
gccagcttag ctgaacccag aagaatcgecc agatccagca gacggagact gaatcgcaag 960
tcccagagaa agaaaaacat ccggaacctg ctggtgcaac acggecgtgat cacacaggag 1020
gaactggata gcctgtacce cctgagcaaa aagagcatgg acatctgggg cattcggete 1080
gacggectgg acagactcct caatcatttc gagtgggeca gactgetgat ccacctgget 1140
cagagacggg gctttaagtc caacagaaag agtgaactga aagatacaga gacaggcaag 1200
gtgctgagea gecatccaact gaacgagaaa cggetgaget tgtatagaac cgtgggegag 1260
atgtggatga aggaccccga cttctctaaa tacgatagga agagaaatag ccccaacgaa 1320
tacgtgttca gecgtgtctag agccgagetg gaaaaggaaa tcgtgaccct gttcgecgec 1380
cagcggagat tccagagccc ttacgeccage aaagatctge aggagacata tctgcagatc 1440
tggacccacc aactgecttt cgccagegge aatgecatcce tgaacaaggt cggatactge 1500
tccectgttga aaggcaaaga aagaaggatt cccaaggcta catacacctt ccaatacttc 1560
tctgetetgg accaggtgaa tcggaccaga ctgggacctg atttccagee cttcaccaag 1620
gagcaacggg aaattatctt gaacaacatg ttccagagga cagattacta caagaagaaa 1680
accatccccg aggtgaccta ctatgacata cggaagtgge tggaattgga cgagacaatt 1740
cagttcaagg gcctgaacta cgaccctaac gaggaactga agaagatcga gaagaagcct 1800
tttatcaatc tgaaggcctt ctacgagatc aacaaggtgg tggccaacta cagcgaaaga 1860
accaacgaga ccttctccac cctggactac gacggecatcg getacgecect gaccgtgtac 1920
aaaaccgaca aggatatccg cagctacctg aagagcagtc acaacctacc taagagatgc 1980
tacgacgacc aactgatcga ggaactgctg agcctgaget acacaaagtt cggccacctg 2040
tccctgaaag ccatcaacca cgtgetgtcet atcatgcaga agggcaatac ctacaaggaa 2100
gcecgtggacce aactgggceta cgacaccage ggeccttaaga aggagaagag gtccaagttce 2160
ctgccaccta tttctgatga aatcacgaat ccaatcgtga aaagggccct gacccaggec 2220
agaaaagtgg tgaacgccat aattagaaga cacggatctc ctcactccgt gcacatcgag 2280
ctggccagag agctgagcaa gaaccacgac gagcggacaa agatcgtcag cgcccaggat 2340
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gaaaactaca agaaaaacaa gggcgctatc agcatcctgt ctgagcacgg catcctgaac 2400
cctacaggct acgacatcgt gagatacaaa ctgtggaagg agcagggcega acggtgegece 2460
tacagcctga aggaaatccc tgccgataca tttttcaacg agctgaagaa ggaacgcaac 2520
ggcgececcta tccttgaagt ggaccacatc ctgeccctaca gecagtcecctt catcgactcece 2580
taccacaaca aggtcctggt gtacagcgac gaaaaccgga aaaagggcaa cagaatccct 2640
tatacctact tcctggaaac caacaaggat tgggaggcct ttgagcggta cgtgecggage 2700
aacaaattct tctccaagaa aaagcgagag taccttctga agcgggectta tctgectaga 2760
gaatctgage tgatcaaaga acgccacctg aacgacacca gatacgcectc taccttectg 2820
aagaacttca tcgagcagaa cctgcagttc aaggaagccg aggacaaccc cagaaaaaga 2880
cgggtgcaaa ccgtgaacgg cgttatcacc gcccacttca gaaageggtg gggectggag 2940
aaggaccggce aggagacata cctccatcac getatggacg ccatcatcgt ggettgtaca 3000
gaccaccaca tggtcaccag agtgaccgag tactatcaga tcaaggaaag caacaagagc 3060
gtgaagaagc cctattttcc tatgeccttgg gaaggecttcce gggacgaget getgagcecac 3120
ttggettcte agecctatcge caagaaaatc agcgaggaac tgaaggcecgg ctaccagagce 3180
ctggactaca tcttcgtgtc cagaatgect aagagaagca ttacaggege tgctcataag 3240
cagaccatca tgcggaaggg aggaattgac aagaagggca aaacaatcat catcgaacgg 3300
ctgcacctga aggatatcaa gttcgacgag aacggagatt tcaagatggt gggcaaggaa 3360
caggacatgg ccacatacga agctattaaa cagagatacc tggagcacgg caagaatagc 3420
aagaaggcct tcgagacccce tctgtacaag cccagcaaaa agggcacagg taacctgatce 3480
aagcgggtga aggtggaagg acaggccaag agectttgtga gggaagtgaa cggeggagtg 3540
gcccaaaatg gegatctggt tagagttgat ttgtttgaga aggatgataa gtactacatg 3600
gtccccatct acgtgecaga caccgtgtgt agecgagetge ccaaaaaggt ggtcegecage 3660
tctaagggect atgagcagtg gctgacactg gataacagct tcacctttaa gttcagectg 3720
tacccttatg atctggtgeg gectggtcaag ggagatgagg atcggtteccet gtactttgge 3780
accctggaca tcgacagcga cagacttaac ttcaaggacg tgaacaagcc aagcaagaag 3840
aacgagtacc ggtacagctt gaaaaccatc gaggacttgg agaagtacga ggtgggegtg 3900
ctgggcgatc taagactggt ccggaaggaa actcgaagaa acttccacag tggaggcagce 3960
ggcggatctg gaggcagecat gaccatcgag aacgagcetga aggaatacat cactgatctg 4020
ttcgagctge ccaaggacga gcagtggetg tgcgaggecg tggacgaggt ggecgataac 4080
atcctgectg atgagtacgt gaccttggge cctctgagaa acaagaccct ggaaaccttce 4140
acctactaca gcaacacact gcacgagegg aacatctacc ccttcatcct gtactaccag 4200
aacagactga tcgccatagg atatatcgac gaaaactacg agatggactt catgtacctg 4260
cacaacaccg ccatcaccct gatcgaccag agatacctga ttgataaggg cgacgacaac 4320
cacgacagcg gcggaagcaa aagacctgcc gctacaaaga aggceccggeca ggceccaagaaa 4380
aagaag 4386
<210> 56
211> 4386
<212> DNA
213> NILFF
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220>
223> APGO7386-CTD_nAPGO7433.1 APG05198
<400> 56
atggccccta agaagaaaag aaaggtggac tacaaggacc acgacggcecga ctacaaagat 60
cacgatatcg actacaagga cgacgatgat aagatggagg ccacctaccc ccacatcttce 120
tacttccact tcaagaacct gcggaaggcc tacggcagaa acgaaacctg getgtgtttce 180
acaatggaaa tcatcaagca gcacagcacc gtgttctggg agacaggegt gttcagaaat 240
caagtgtacc ctgagagcct gtgccacgec gaaagatget ttctgagetg gttcectgtgaa 300
gatatcctga gccctaacac cgactaccgg gtgacatggt acacaagctg gtccccatgt 360
ctggattgecg ccggegaggt ggecgagtte ctggecagge attctaacgt gaagetgget 420
atctttgcecg ctagactgta ctatttctgg gaccctcact accagcaggg cctgagaage 480
ctgagcgaga agggagccag cgtggaaatc atgggctaca aggacttcaa atactgectgg 540
gaaaactttg tgtacaacgg cgacgagcca ttcaagccct ggaagggcect gaagtacaac 600
ttcctgttce tggacagcaa gctgcaggag attctgcaga gecggeggate tageggegge 660
tctagcggca gtgaaacccce tggtacaage gagtctgecca cacctgagag cagcecggegga 720
agcagcggag gaagcatgag agagctggac tacagaattg gcctggecat cggcaccaac 780
agcatcggat ggggcecgtgat cgagectgtcc tggaacaaag accgggagag atacgagaag 840
gtcagaatcg tggatcaagg cgtgagaatg ttcgacagag ccgagatgcc caagacaggce 900
gccagcttag ctgaacccag aagaatcgecc agatccagca gacggagact gaatcgcaag 960
tcccagagaa agaaaaacat ccggaacctg ctggtgcaac acggecgtgat cacacaggag 1020
gaactggata gcctgtacce cctgagcaaa aagagcatgg acatctgggg cattcggete 1080
gacggectgg acagactcct caatcatttc gagtgggeca gactgetgat ccacctgget 1140
cagagacggg gctttaagtc caacagaaag agtgaactga aagatacaga gacaggcaag 1200
gtgctgagea gecatccaact gaacgagaaa cggectgaget tgtatagaac cgtgggegag 1260
atgtggatga aggaccccga cttctctaaa tacgatagga agagaaatag ccccaacgaa 1320
tacgtgttca gecgtgtctag agccgagetg gaaaaggaaa tcgtgaccct gttcgecgec 1380
cagcggagat tccagagccc ttacgccage aaagatctge aggagacata tctgcagatc 1440
tggacccacc aactgeccttt cgccagegge aatgecatcce tgaacaaggt cggatactge 1500
tccectgttga aaggcaaaga aagaaggatt cccaaggcta catacacctt ccaatacttc 1560
tctgetetgg accaggtgaa tcggaccaga ctgggacctg atttccageec cttcaccaag 1620
gagcaacggg aaattatctt gaacaacatg ttccagagga cagattacta caagaagaaa 1680
accatccccg aggtgaccta ctatgacata cggaagtgge tggaattgga cgagacaatt 1740
cagttcaagg gcctgaacta cgaccctaac gaggaactga agaagatcga gaagaagcct 1800
tttatcaatc tgaaggcctt ctacgagatc aacaaggtgg tggccaacta cagcgaaaga 1860
accaacgaga ccttctccac cctggactac gacggecatcg getacgecct gaccgtgtac 1920
aaaaccgaca aggatatccg cagctacctg aagagcagtc acaacctacc taagagatgc 1980
tacgacgacc aactgatcga ggaactgctg agcctgaget acacaaagtt cggccacctg 2040
tccctgaaag ccatcaacca cgtgetgtcet atcatgcaga agggcaatac ctacaaggaa 2100
gcecgtggacce aactgggceta cgacaccage ggeccttaaga aggagaagag gtccaagttce 2160
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ctgccaccta tttctgatga aatcacgaat ccaatcgtga aaagggccct gacccaggec 2220
agaaaagtgg tgaacgccat aattagaaga cacggatctc ctcactccgt gcacatcgag 2280
ctggccagag agctgagcaa gaaccacgac gagcggacaa agatcgtcag cgcccaggat 2340
gaaaactaca agaaaaacaa gggcgctatc agcatcctgt ctgagcacgg catcctgaac 2400
cctacaggct acgacatcgt gagatacaaa ctgtggaagg agcagggcega acggtgegece 2460
tacagcctga aggaaatccc tgccgataca tttttcaacg agctgaagaa ggaacgcaac 2520
ggcgececcta tccttgaagt ggaccacatc ctgeccctaca gecagtcecctt catcgactcece 2580
taccacaaca aggtcctggt gtacagcgac gaaaaccgga aaaagggcaa cagaatccct 2640
tatacctact tcctggaaac caacaaggat tgggaggcct ttgagcggta cgtgecggage 2700
aacaaattct tctccaagaa aaagcgagag taccttctga agcgggctta tctgectaga 2760
gaatctgage tgatcaaaga acgccacctg aacgacacca gatacgcecctc taccttectg 2820
aagaacttca tcgagcagaa cctgcagttc aaggaagccg aggacaaccc cagaaaaaga 2880
cgggtgcaaa ccgtgaacgg cgttatcacc gcccacttca gaaageggtg gggectggag 2940
aaggaccggce aggagacata cctccatcac getatggacg ccatcatcgt ggettgtaca 3000
gaccaccaca tggtcaccag agtgaccgag tactatcaga tcaaggaaag caacaagagc 3060
gtgaagaagc cctattttcc tatgeccttgg gaaggecttcce gggacgaget getgagecac 3120
ttggettcte agecctatcge caagaaaatc agcgaggaac tgaaggceccgg ctaccagagce 3180
ctggactaca tcttcgtgtc cagaatgect aagagaagca ttacaggege tgctcataag 3240
cagaccatca tgcggaaggg aggaattgac aagaagggca aaacaatcat catcgaacgg 3300
ctgcacctga aggatatcaa gttcgacgag aacggagatt tcaagatggt gggcaaggaa 3360
caggacatgg ccacatacga agctattaaa cagagatacc tggagcacgg caagaatagc 3420
aagaaggcct tcgagacccce tctgtacaag cccagcaaaa agggcacagg taacctgatce 3480
aagcgggtga aggtggaagg acaggccaag agetttgtga gggaagtgaa cggeggagtg 3540
gcccaaaatg gegatctggt tagagttgat ttgtttgaga aggatgataa gtactacatg 3600
gtccccatet acgtgecaga caccgtgtgt agecgagetge ccaaaaaggt ggtcecgecage 3660
tctaagggct atgagcagtg gctgacactg gataacagct tcacctttaa gttcagectg 3720
tacccttatg atctggtgeg gectggtcaag ggagatgagg atcggttecet gtactttgge 3780
accctggaca tcgacagcga cagacttaac ttcaaggacg tgaacaagcc aagcaagaag 3840
aacgagtacc ggtacagctt gaaaaccatc gaggacttgg agaagtacga ggtgggegtg 3900
ctgggcgatc taagactggt ccggaaggaa actcgaagaa acttccacag tggaggcagce 3960
ggcggatctg gaggcagcat gaccctggaa aagcaactga aggaatacat caccaacctg 4020
ttcaacctgce ccaaggacga gaagtgggag tgcgagagca tcgaggaagt ggceccgacaac 4080
atcctgectg atcagtacat cagactgggce cctctgacca acaagatcct gcatacatac 4140
acctactaca gcgacaccct gcacgagegg cacatctacc ccttcatcct ttattaccag 4200
aaacaactga tcgccatcgg ctacatcgac gagacaaacg acatggactt cctgtacctg 4260
cacaacaccg tgatgcctct gctggaccag agacacctge tggaaaaaga gaactacaac 4320
aacgagagcg gcggaagcaa aagacctgec gctacaaaga aggccggeca ggccaagaaa 4380
aagaag 4386
210> 57
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211>
212>
<213>
<220>
223>
<400>

20
DNA

NILF5)

SGNOOO143%E JF %)
57

catggcagta cattagagca

<210>
211>
212>
<213>
<220>
223>
<400>

58
20

DNA
N3

SGNOOO0169%E 5 1|
58

cacatctcga gcaagacgtt

<210>
211>
212>
<213>
<220>
223>
<400>

59
20

DNA
N3

SGNOOO173%E 5 51|
59

cttctatage ctccttecce

<210>
211>
212>
<213>
<220>
223>
<400>

60
25

DNA
N3

SGNO00929 4 /7 71|
60

atctggaggg aacttacagc atatg

<210>
211>
212>
<213>
<220>
223>
<400>

61
25

DNA
N3

SGNOOO930%E J% 41|
61

gaacaactca aatggaaatg aatat

112

20

20

20

25

25
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<210>
211>
212>
<213>
<220>
223>
<400>

62
25

DNA
N3

SGNOO1101#E % %)
62

atattttctt taatggtgcc aggca

<210>
211>
212>
<213>
<220>
223>
<400>

63
130
RNA

NIF5

SGN000143 sgRNA/F 4|
63

25

cauggcagua cauuagagca gucauaguuc cauuaaagcc aaaaguggcu uugauguuuc 60

uaugauaagg guuucgaccc guggegucgg ggaucgeccug cccauugaaa ugggecuucuc 120

cccauuuauu

<210>
211>
212>
<213>
<220>
223>
<400>

64
130
RNA

NIF5

SGN000169 sgRNA/F 4|
64

130

cacaucucga gcaagacguu gucauaguuc cauuaaagcc aaaaguggcu uugauguuuc 60

uaugauaagg guuucgaccc guggegucgg ggaucgccug cccauugaaa ugggecuucuc 120

cccauuuauu

<210>
211>
212>
<213>
<220>
223>
<400>

65
130
RNA

NILF5)

SGN000173 sgRNA/F 4|
65

130

cuucuauagc cuccuucccc gucauaguuc cauuaaagcc aaaaguggeu uugauguuuc 60

uaugauaagg guuucgaccc guggegucgg ggaucgeccug cccauugaaa ugggecuucuc 120

cccauuuauu

<210>

66

130

113
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211> 135

<212> RNA

213> NILFF

220>

<223> SGN000929 sgRNAFF 5|

<400> 66

aucuggaggg aacuuacagc auauggucau aguuccauga aagccaaaag uggcuuugau
guuucuauga uaaggguuuc ggcccgugge gucggggauc geccugeccau uccgauggge
uucuccccau uuauu

210> 67

211> 135

<212> RNA

Q213> NI

220>

<223> SGN000930 sgRNAFF%|

<400> 67

gaacaacuca aauggaaaug aauaugucau aguuccauga aagccaaaag uggcuuugau
guuucuauga uaaggguuuc ggcccgugge gucggggauc geccugeccau uccgauggge
uucuccccau uuauu

<210> 68

211> 130

<212> RNA

Q213> NI

220>

<223> SGN001101 sgRNAF|

<400> 68

auauuuucuu uaauggugcc aggcagucau aguuccauua aagccaaaag uggcuuugau
guuucuauga uaaggguuuc gacccgugge gucggggauc gccugceccau ugaaauggge
uucuccccau

<210> 69

211> 200

<212> DNA

213> NILFF

220>

<223>  SGNO00143FE K A7 £

<400> 69

gaagtcagca atcttcagct ctcccttgag ccctaagage agattttctg getttatgte
tctgtgaatc accttcttcc catggcagta cattagagca tctgccaact cctccatgat

ctgggagggg caacgacagg caatcagaca aggatggacc tccagctaca agcagcacac

114

60
120
135

60
120
135

60
120
130

60
120
180
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cctcagecte gagecceccta 200
<210> 70

211> 200

<212> DNA

213> NI

220>

<223>  SGNO00169E K A7 £

<400> 70

tccagcaggt cagcaaagaa tttatagccc cccttgagca cacagagggce tacaatgtga 60
tggcetceccca tctecttcat cacatctcga gcaagacgtt cagtcctaca gaaataaaat 120
caggaattta atagaaagtt tcatacatta aactttataa caaacacctc ttagtcatta 180
aacttccaca ccaacctggg 200
210> 71

211> 200

<212> DNA

Q213> NI

220>

<223>  SGNO00173FE K 47 £

<400> 71

gtataactgg ccagccttta atacattget gcttagagtc aaagcatgta cttagagttg 60
gtatgattta tctttttggt cttctatage ctccttccee atccccatca gtcttaatca 120
gtcttgttac gttatgacta atctttgggg atttgtgcag aatgttattt tagataagca 180
aaaacgagca aaatagggga 200
210> 72

211> 200

<212> DNA

213> NILFF

220>

223> SGNOO0929E K A7 £

<400> 72

gactctccca ccccagacct cctagttctt gggcaggtga acaactacag cctttccatg 60
cctecettgtg gagagatctg gagggaactt acagcatatg agcacctgcet agggagagcece 120
cctggeecectg gcaggaccga tacctcgget cctggacacc atttctattt actcaatata 180
cactgtttgt acaaagtaca 200
210> 73

211> 200

<212> DNA

Q213> NI

220>

115
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223> SGNO00930E: K ZH {7 54
<400> 73
tttatcatca caatacctcg ggtccagatg ggccccttag tgagttccge taccacagga 60
aggatgactc aataagaaca actcaaatgg aaatgaatat gggcccaggg tgggtgtgag 120
gagtggcagg ggattcttga gagacaggac cattgcccac agcctatgtg agtactgttg 180
cttgtcttga aagaaggcaa 200
210> 74
211> 200
<212> DNA
213> NI
220>
<223>  SGNOO1101E K 447 £
<400> 74
tttcttacct cttctagttg gcatgetttg atgacgette tgtatctata ttcatcatag 60
gaaacaccaa agatgatatt ttctttaatg gtgccaggca taatccagga aaactgagaa 120
cagaatgaaa ttcttccact gtgcttaatt ttaccctctg aaggctccag ttctcccata 180
atcaccatta gaagtgaagt 200
210> 75
211> 9
212> PRT
213> NILFF
220>
223> KL% B X R Ik
<400> 75
Leu Ala Gly Leu Ile Asp Ala Asp Gly
1 5
210> 76
211> 182
212> PRT
213> NILFPF
220>
223> HSEHIAPG09980 MUt it 2 it
<400> 76
Met Asp Glu Gln Thr Phe Leu Asp Asn Phe Asn Asn Leu Lys Tyr Pro
1 5 10 15
Arg Lys Thr Tyr Leu Cys Tyr Glu Val Glu Leu Leu Val Gly Glu Asn
20 25 30

His Ile Pro Leu Asp Asp Tyr Lys Gly Phe Val His Asn Glu Gly Phe

35 40 45

116
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Asp
Met
65

Phe
Phe
Ile
Ala
Cys
145

Pro

Leu

Met
50

Ala
Tle
Leu
Tyr
Ala
130
Trp

Pro

Glu

210>
211>
212>
213>
220>
223>
<400>
Met Glu Ala

1
Met

Gln
Arg
Asn
65

Asp

Thr

Phe
Thr
Asp
50

His
Arg

Cys

Gly

Ser

Ser

Arg

Asp

115

Gly

Asn

Trp

Gly

7

201
PRT

Leu

Trp

Trp

Glu

100

Trp

Ala

Asn

Asp

Ile
180

NIF5

APGO5840_fifd 7 It 2

7

Thr
Tyr
35

Leu
Phe

Ile

Phe

Ser
Gly
20

Leu
Met
Ser

Pro

Ile
100

Glu
Asn
Ser
85

Asn
Tyr
Glu
Phe
Asn

165
Leu

Pro
5

Asn

Cys

Asn

Gly

Ser

85

Ser

Arg
Leu
70

Pro
Arg
Gln
Val
Val
150

Leu

Gln

Ala
Phe
Tyr
Glu
Ser
70

Trp

Trp

Cys
55

Asp
Cys
His
Gly
Ala
135

Asp

Val

ity

Ser
Thr
Glu
Gln
55

Glu

Gln

Ser

His

Thr

Pro

Val

Tyr

120

Met

His

Ala

Arg
Asn
Val
40

Arg
Asp

Leu

Pro

Ala Glu Leu

Glu
Glu
Asn
105
Glu
Met

Gln

Arg

Pro
Asn
25

Lys
Asp
His
Asp

Cys
105

117

Leu
Cys
90

Leu
Ala
Thr

Gln

Ser
170

Arg
10

Pro
Arg
Phe
His
Pro

90
Phe

Arg
75

Ala
Arg
Gly
Leu
Asp

155
Glu

Pro
Arg
Gln
Leu
Ala
75

Ala

Ser

Ile
60

Tyr
Asp
Ile
Leu
His
140

Glu

Glu

Leu
Val
Gly
Cys
60

Glu

Gln

Cys

Phe

Arg

Glu

Phe

Arg

125

Glu

Asp

Leu

Met
Phe
Pro
45

Asn
Arg

Thr

Ala

Leu

Ile

Leu

Ala

110

Ala

Phe

Thr

Ser

Asp
Gly
30

Asp
Gln
Cys

Tyr

Gln
110

Glu

Thr

Val

95

Ala

Leu

Glu

Pro

Gln
175

Pro
15
Leu

Gly

Ala

Phe

Arg

95
Glu

Arg
Val
80

Lys
Arg
Lys
Tyr
Phe

160
Arg

His
His
Thr
Lys
Leu
80

Val

Val
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Ala Glu Phe Leu

Ala
Leu
145
Gly

Pro

Gln

Arg
130
Gln
His

Trp

Ala

210>
211>
212>
213>
220>
223>
<400>
Met Asp Pro His Met Phe Thr Gly Asn

1
Phe

Pro

Asn

Arg

65

Thr

Ala

Arg

Gly

Ser
145

Gly
Asp
Gln
50

Cys
Tyr
Gln
Ile
Leu

130
Glu

115
Ile

Asn

Cys

Glu

Ile

195
78
185
PRT

Tyr

Ala

Trp

Gly

180
Leu

NILF5)

U IYAPGO5840 i T it 52 il

78

Leu
Gly
35

Ala
Phe
Arg
Glu
Phe
115

Gln

Glu

His
20

Thr
Lys
Leu
Val
Val
100
Ala

Met

Phe

His
Asp
Gly
Asp
165

Leu

Gln

5
Gln

Arg

Asn

Asp

Thr

85

Ala

Ala

Leu

Gly

Glu
Tyr
Ala
150
Thr

Asp

Asn

Thr

Asp

His

Arg

70

Cys

Glu

Arg

Gln

His
150

Asn
Leu
135
Gln
Phe

Glu

Gln

Tyr
Leu
Phe
55

Ile
Phe
Phe
Ile
Asn

135
Cys

Pro
120
Pro
Val
Val
His

Gly
200

Leu
Met
40

Ser
Pro
Tle
Leu
Tyr
120

Ala

Trp

His

Arg

Ser

Asp

Ser

185

Asn

Cys
25

Asn
Gly
Ser
Ser
His
105
Asp

Gly

Asp

118

Val Asn

Tyr Glu

Ile Met
155

Arg Gln

170

Gln Ala

Phe Thr
10
Tyr Glu

Glu Gln
Ser Glu
Trp Gln
75

Trp Ser
90

Glu Asn
Tyr Leu

Ala Gln

Thr Phe
155

Leu
Glu
140
Thr

Gly

Leu

Asn
Val
Arg
Asp
60

Leu
Pro
Pro
Pro
Val

140
Val

Arg
125
Gly
Ser

His

Ser

Asn
Lys
Asp
45

His
Asp
Cys
His
Arg
125

Ser

Asp

Ile

Leu

Glu

Pro

Gly
190

Pro
Arg
30

Phe
His
Pro
Phe
Val
110
Tyr

Ile

Arg

Phe

Gln

Glu

Phe

175
Arg

Arg
15

Gln
Leu
Ala
Ala
Ser
95

Asn
Glu

Met

Gln

Ala
Met
Phe
160

Gln

Leu

Val

Gly

Cys

Glu

Gln

80

Cys

Leu

Glu

Thr

Gly
160
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His Pro Phe Gln Pro Trp Glu Gly Leu Asp Glu His Ser Gln Ala Leu

165

Ser Gly Arg Leu Gln Ala Ile Leu Gln

<210>
211>
212>
213>
<220>
223>
<400>
Met Glu Pro

1

Pro
Arg
Ser
Trp
65

Gln
Trp
Glu
Phe
Gly
145

Asp

Leu

Asn
Lys
Cys
50

Ala

Tyr

Ser

Tyr
130
Val

Asn

Lys

<210>
211>
212>
<213>

79
192
PRT

180

NILF5

APGO0S6S fifa i 52,

79

Thr

Leu

35

Asp

Arg

Pro

Pro

115

His

Gln

Phe

Asp

80

178
PRT

Trp
Phe
20

Cys
Asp
Cys
Cys
Cys
100
Asn
Pro
Leu

Val

Tyr
180

NILF5)

Arg
5
Arg
Tyr
Ser
His
Arg
85
Pro

Leu

Asn

Asp
165
Asp

Pro
Phe
Leu
Asp
Ala
70

Asp
Thr
Thr
Tyr
Tle
150
His

Phe

i

Ser
His
Cys
Arg
55

Glu
Glu
Cys
Leu
Gln
135
Met

Lys

Leu

Pro
Phe
Phe
40

Gly
Gln
Tyr
Ala
Ser
120
Gln
Ser

Gly

Ala

185

Arg
Pro
25

Gln
Val
Cys
Tyr
Glu
105
Tle
Gly
Cys

Met

Ala
185

119

170

Asn
10

Asn
Val
Phe
Phe
Asn
90

Glu
Phe
Leu
Asp
Arg

170
Glu

Pro

Leu

Glu

Leu
75

Val
Val
Thr
Arg
Asp
155

Phe

Leu

Met

Leu

Thr

Asn

60

Ser

Thr

Val

Ser

Lys

140

Phe

Gln

Gln

Gly
45

Lys
Trp
Trp
Glu
Arg
125
Leu
Glu

Arg

Glu

Ala
30

Asp
Val
Phe
Phe
Phe
110
Leu

Trp

His

Ile
190

175

Ile
15

Ser
Tyr
His
Arg
Leu

95
Leu

Asp
Cys
Asn

175
Leu

Gly
Phe
Pro
Asp
80

Ser
Glu
Tyr
Ala
Trp
160

Leu

Arg
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<220>
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<400>

80

T

Met Asp Pro Asn Thr Phe Arg Phe His Phe

1
Ser Gly

Tyr Phe

His Pro
50

Arg Asp

65

Leu Ser

Leu Glu

Tyr Tyr

Asp Ala
130

Cys Trp

145

Asn Leu

Leu Arg
210>
211>
212>
213>
220>
223>
<400>

Arg Lys
20

Ser Cys

35

Trp Ala

Gln Tyr

Trp Ser

Glu Tyr
100

Phe Tyr

115

Gly Val

Asp Asn

Leu Lys

81

152
PRT

NIF5

APG30125 i it &,

81

5
Leu

Asp

Arg

Pro

Pro

85

Arg

His

Gln

Phe

Asp
165

Cys
Asp
Cys
Cys
70

Cys
Asn
Pro
Leu
Val

150
Tyr

Tyr
Ser
His
55

Arg
Pro
Leu
Asn
Asp
135

Asp

Asp

s

&

Met Ile Asn Leu Val GIn Thr

1

5

Ile Val Arg Arg Thr Leu Glu

20

Gly Phe Gly Pro Glu Ser Cys

35

Leu
Asp
40

Ala
Asp
Thr
Thr
Tyr
120
Ile
His

Phe

Pro

Cys
40

10
Cys Phe
25
Arg Gly

Glu Gln
Glu Tyr
Cys Ala
90
Leu Ser
105
Gln Gln
Met Ser

Lys Gly

Leu Ala
170

Pro

Gln

Val

Cys

Tyr

75

Glu

Ile

Gly

Cys

Met

155
Ala

Asn
Val
Phe
Phe
60

Asn
Glu
Phe
Leu
Asp
140

Arg

Glu

Tyr Asp Leu Asn

10

Lys Lys Lys Leu

25

Ala Thr Ile Glu

120

Leu
Glu
Arg
45

Leu
Val
Val
Thr
Arg
125
Asp

Phe

Leu

Ser

Val

Tyr
45

Leu
Thr
30

Asn
Ser
Thr
Val
Ser
110
Lys
Phe

Gln

Gln

Gly

Lys
30
Thr

Tyr
15

Gly
Lys
Trp
Trp
Glu
95

Arg
Leu
Glu

Arg

Glu
175

Tyr
15
His

Leu

Ala

Asp

Val

Phe

Phe

80

Phe

Leu

Trp

His

Arg

160
Ile

Pro

Glu

Arg
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Gly
Pro
65

Thr
Ser
Glu

Thr

Gln
145

Asn

50

Pro

Ala

Ala

Ala

Val

130

Ser

210>
211>
212>
213>
220>
223>
<400>
Met Pro Val Leu Ile Lys Val

1
Val

Asp

Val

Ser

65

Ala

Glu

Cys

Glu

Val

Asn

Val

50

Arg

Cys

Pro

Thr

Ile
130

Ser

Asn

Leu

Val

Ser

115

Tyr

Ala

82

152
PRT

Arg
Ile
Val
Leu
100
Cys

Phe

Arg

NIF5

APG30126 Jif it 2,

82

Gln
Gly
35

Tyr
Ile
Ala
Ser
Lys

115
Tyr

Ala
20

Gly
Met
Arg
His
Ile
100

Cys

Tyr

Tyr
Tyr
Ala
85

Pro
Leu

Ser

Ala

5
Cys

Ile

Lys

Ile

Gly

85

Pro

Gln

Ser

Ala

Ala

70

Ala

Ile

Pro

Phe

Leu
150

Leu

Thr

His

Pro

70

Glu

Thr

Ser

Phe

Phe
55

His
Tle
Thr
Ala
Leu

135
Cys

il

Arg
Gly
Gly
55

Phe
Leu
Ile

Ala

Asp
135

Gly
Asn
Arg
Ser
Leu
120
His

Ala

Pro
Lys
Ile
40

Gly
Lys
Thr
Leu
Leu

120
His

Asn
Trp
Arg
Ala
105
His

Pro

Tyr
Lys
25

Gly
Asp
Val
Ala
Ala
105

Asp

Pro

121

Ser Gln

Val Lys
75

Ile Glu

90

Tyr Ile

Asn Met

Thr Gln

Asp Tle
10
Arg Glu

Ala Gly

Val Asp

Asn Gly
75

Leu Trp

90

Met Tyr

Asn Leu

Gly Glu

Met
60

Leu
Arg
Glu

Leu

Val
140

Asn

Val

Ser

Asn

60

Ile

Asn

Ile

Leu

Val
140

Gln

His

Val

Leu

Pro

125
Asp

Ser
Val
Cys
45

Val
Glu
Ala
Glu
Gln

125
Lys

Val
Gly
Asp
Arg
110

Asp

Gln

Ala
Gln
30

Cys
Phe
Tle
Tle
Met
110

Pro

Ala

Glu
Glu
Ser
95

Pro

Asn

Trp

Asn
15

Ser
Ser
Gly
Ala
Ala
95

Ser

Gly

Trp

Met
Met
80

Thr
Cys

Ile

Lys

Gly

Lys

Phe

Asn

Asn

80

Asp

Pro

Gln

Gln
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Ala Ala Ala Lys His Leu Cys Ala
145 150
<210> 83
211> 148
<212> PRT
213> NILF%
<220>
<223> APG30127 R+ il Z
<400> 83
Met Ile Lys Thr Glu Tyr Ser Leu Ser Ser Gly Tyr Pro Ile Val Arg
1 5 10 15
Arg Thr Leu Glu Asp Lys Lys Asn Leu Val Lys Gln Pro Gly Phe Gly
20 25 30
Pro Glu Ser Cys Cys Ala Val Val Gln Tyr Arg Leu Arg Gly Asn Ile
35 40 45
Arg Tyr Ala Phe Gly Asn Ser Arg Met Gln Ile Ser Met Pro Pro Gly
50 55 60
Ile Tyr Thr His Asn Trp Val Arg Leu His Gly Glu Met Ala Ala Leu
65 70 75 80
Val Ala Ala Ile Asn Arg Ile Glu Arg Tyr Ser Thr Asp Asp Val Ile
85 90 95
Pro Ile Thr Ala Ala Tyr Ile Glu Leu Arg Pro Cys Glu Ala Asn Cys
100 105 110
Met Gln Ala Leu Arg Asn Ile Leu Pro Glu Asp Ala Cys Val Tyr Tyr
115 120 125
Ser Phe Asp His Pro Thr Gln Val Asp Glu Trp Lys Leu Arg Ala Asn
130 135 140
Glu Leu Cys Ser
145
<210> 84
211> 147
<212> PRT
213> NILF%
220>
<223> APG30128 R i Z I
<400> 84

Met Ile Lys Thr Glu Tyr Thr Leu Arg Ser Gly Tyr Pro Ile Val Arg

1

5

10

15

Arg Thr Leu Glu Asn Lys Lys Asn Leu Val Lys Gln Pro Gly Phe Gly

122
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Pro Glu Ser

Arg
Ile
65

Val
Pro
Met

Ser

Glu
145

Tyr
50

Tyr
Ala
Ile

Gln

Phe
130
Leu

210>
211>
212>
213>
220>
223>
<400>
Met Ile Lys Thr Glu Tyr Ala

1
Arg

Pro
Arg
Ile
65

Val

Pro

Leu

Thr

Glu

Tyr

50

Tyr

Ala

Ile

Gln

35
Ala

Thr
Ala
Thr
Ala
115
Asp
Cys
85

147
PRT

20
Cys

Phe
Asn
Ile
Ala
100

Leu

His

NILF5)

APG30129_fif 7 It 2

85

Leu

Ser

35

Ala

Thr

Ala

Thr

Ala

Glu
20
Cys

Phe

His

Ile

Gly

100
Leu

Cys
Gly
Asn
Glu
85

Ala
His

Pro

5
Asp

Cys
Gly
Asn
Asn
85

Ala

His

Ala

Asn

Trp

70

Tyr

Asn

Thr

Lys
Ala
Asn
Trp
70

Arg

Tyr

Asn

Val
Ser
55

Val
Tle
Tle

Ile

Gln
135

i

Lys
Val
Ser
55

Val
Tle

Ile

Ile

Val
40

Arg
Arg
Glu
Glu
Leu

120
Val

Leu

Lys

Val

40

Gln

Lys

Glu

Glu

Leu

25

Glu Tyr Arg

Met
Leu
Arg
Leu
105

Pro

Glu

Asn
Leu
25

Glu
Met
Leu
Arg
Leu
105

Pro

123

Gln
His
Phe
90

Arg

Glu

Glu

Ser
10
Val

His
His
Phe
90

Arg

Glu

Val
Gly
75

Ser
Pro

Asn

Trp

Gly

Lys

Arg

Val

Gly

75

Ser

Pro

Asp

Leu
Ser
60

Glu
Ser
Cys

Ala

Lys
140

Tyr

Gln

Leu

Ser

60

Glu

Thr

Cys

Ala

45
Val

Met

Asp

Glu

Asn

125
Leu

Pro

Pro

45

Met

Met

Asp

Glu

Asn

30
Gly

Pro

Ala

Asp

Ala

110
Val

Ile

Gly
30
Gly

Pro

Ala

Asp

Ala

110
Val

Asn

Pro

Ala

Val

95

Asn

Tyr

Ala

Val
15

Phe
Asn
Pro
Ala
Val
95

Asn

Tyr

Tle
Gly
Leu
80

Tle
Cys

Tyr

His

Arg

Gly

Ile

Gly

Leu

80

Ile

Cys

Tyr
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115 120 125
Ser Phe Asp His Pro Thr Gln Leu Asp Glu Trp Lys Leu Arg Ala His
130 135 140
Glu Leu Cys
145
<210> 86
211> 147
<212> PRT
213> NLF%
220>
<223> APG30130 R i Z K
<400> 86
Met Ile Gln Leu Val Gln Ala Glu Tyr Ser Ile Lys Ser Gly Tyr Pro
1 5 10 15
Ile Val Arg Arg Thr Leu Glu Asp Lys Lys Lys Leu Ile Glu Lys Pro
20 25 30
Gly Phe Gly Pro Glu Ser Cys Cys Ala Thr Ile Glu Tyr Gln Leu Arg
35 40 45
Gly Ser Thr Arg Tyr Ala Phe Gly Asn Ser Gln Met Lys Met Glu Met
50 55 60
Pro Pro Asp Ile Tyr Thr His Asn Trp Val Lys Leu His Ala Glu Met
65 70 75 80
Ala Ala Leu Val Ala Ala Ile Arg Arg Ile Glu Arg Phe Asp Ala Asp
85 90 95
Lys Glu Gln Val Pro Ile Thr Asn Val Tyr Ile Glu Leu Arg Pro Cys
100 105 110
Glu Ala Asn Cys Met Gln Ala Leu Gln Asn Ile Leu Pro Asp Gly Thr
115 120 125
Thr Val Tyr Tyr Ser Phe Leu His Pro Thr Glu Val Glu Glu Trp Lys
130 135 140
Arg Ser Ala
145
<210> 87
211> 235
<212> PRT
213> NILF%
220>
223> APG05241 i it Z g
<400> 87

124



CN 116157144 A

.1l

2.3

57/267 T

Met
1
Arg
Arg
Ile
Phe
65
Cys
Lys
Ile
Gly
Tyr
145
Gly
Tyr
Lys

Leu

Thr
225

Asn

Ile

Lys

Trp

50

Met

Ser

Ala

Phe

Leu

130

Ser

Glu

Val

Ile

Gln

210
Gly

210>
211>
212>
213>
220>
223>
<400>
Met His His Ser Ala Arg Leu Pro Pro Asn Cys Ile Val Ser Arg Tyr

1

Ser
Lys
Glu
35

Arg
Glu
Tle
Tle
Tle
115
Lys
Glu
Glu
Leu
Ser
195
Asp
Leu

88

262
PRT

Lys
Pro
20

Thr
His
Lys
Thr
Arg
100
Ser
Glu
Tyr
Asp
Glu
180
Gly

Cys

Val

NILF5)

Thr

Trp

Cys

Ser

Phe

Trp

85

Lys

Arg

Leu

His

Tyr

165

Leu

Ser

His

Gln

Gly

Glu

Leu

Asn

Thr

70

Phe

Phe

Leu

Val

Tyr

150

Trp

His

His

Tyr

Pro
230

Pro

Phe

Leu

Gln

95

Ala

Leu

Leu

Tyr

His

135

Cys

Pro

Cys

Ser

Gln

215
Phe

APGO7280_ a1 it 22, 1

88

5

Ser

Val

40

Asn

Glu

Ser

Asp

Trp

120

Ser

Trp

Lys

Ile

Asn

200

Lys

Val

Val
Ala
25

Glu
Thr
Arg
Trp
His
105
His
Gly
Arg
Tyr
Ile
185
Gln

Ile

Thr

125

Gly Asp
10
Phe Phe

Ile Lys
Ser Gln
His Phe
75
Ser Pro
90
Tyr Pro
Met Asp
Val Thr
Asn Phe
155
Pro Tyr
170
Leu Gly
Leu Ala

Pro Tyr

Trp Arg
235

10

Ala

Asn

Trp

His

60

Asn

Cys

Asn

Gln

Ile

140

Val

Leu

Leu

Leu

Asn
220

Thr
Pro
Gly
45

Ala
Ser
Trp
Val
Gln
125
Gln
Asp
Trp
Pro
Phe

205
Val

Leu
Gln
30

Asn
Glu
Ser
Glu
Thr
110
His
Tle
Tyr
Tle
Pro
190

Ser

Leu

Arg
15

Glu
Gln
Tle
Val
Cys
95

Leu
Arg
Met
Pro
Met
175
Cys

Leu

Val

15

Arg

Leu

Asn

Asn

80

Ser

Ala

Gln

Ser

Gln

160

Leu

Leu

Asp

Ala
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Ala Asn

Ala Pro

Glu Phe
50

Leu Leu

65

Ala Lys

Leu Thr

Trp Phe

Leu Phe
130

Arg Leu

145

Leu Ile

Asp Tyr

His Trp

Leu Tyr

Gln Arg
225
His Tyr

Phe Val

<210>
211>
212>
<213>
<220>
223>
<400>

Ala Pro
20

Ala Thr

35

Glu Ala

Tyr Gln

Asn Thr

Ala Gly
100

Leu Ser

115

Leu Ser

Phe Gln

His Ser

Cys Trp
180

Pro Arg

195

Cys Ile

Gln Ser

Gln Arg

Phe Pro
260

89

211

PRT

NILF5)

APG09260 it it 2,

89

Trp
Gly
Phe
Ile
Val
85

Arg
Trp
Gln
His
Gly
165
Lys
Tyr
Ile
Gln
Ile

245
Trp

Thr
Asp
Phe
Thr
70

Asp
Tyr
Ser
His
Met
150
Val
Asn
Pro
His
Leu
230

Pro

Lys

Val
Asp
Asn
55

Trp
Ser
Cys
Pro
Pro
135
Asp
Thr
Phe
Val
Asn
215

Ala

Pro

A

Leu
Thr
40

Pro
Ser
His
Arg
Cys
120
Gly
Pro
Tle
Val
Gln
200
Leu

Phe

Pro

Pro Leu Pro

25
Leu

Gln

Ser

Val

Pro

105

Ser

Val

Gln

Gln

Asn

185

Cys

Pro

Phe

Leu

126

Arg

Glu

His

Glu

90

Ser

Ser

Ser

Asn

Val

170

Tyr

Met

Pro

Ser

Leu
250

Arg
Leu
Lys
75

Val
Thr
Cys
Leu
Arg
155
Met
Pro
Thr
Cys
Leu

235
Leu

Leu
Arg
Arg
60

Val
Asn
Arg
Ser
Val
140
Gln
Arg
Pro
Leu
Val
220

Gly

Leu

Pro
Ile
45

Arg
Trp
Phe
Cys
Lys
125
Ile
Gly
Pro
Gly
Tyr
205
Arg

Leu

Thr

Pro
30

Glu
Glu
Arg
Tle
Ser
110
Ala
Tyr
Leu
Gln
Gln
190
Asn
Tle

Glu

Gly

Thr

Pro

Ala

Glu

Gln

95

Ile

Ile

Val

Arg

Glu

175

Glu

Leu

Ser

Asn

Leu
255

Glu
Trp
Cys
Thr
80

Asn
Leu
Arg
Ala
Glu
160
Tyr
Glu
Glu
Lys
Val

240
Val



CN 116157144 A

.1l

2.3

59/267 T

Met Glu
1
Val Met

Cys Pro

Gln Phe
50

Ala Leu

65

Gln Arg

Tyr Ser

Phe Leu

Leu Tyr
130

Gly Leu

145

Ala Trp

Ala Leu

Asn Ala

Thr Ser
210
210>
211>
212>
213>
220>
223>
<400>

Asp
Ser
Gln
35

Cys
Leu
Gly
Asn
Leu
115
His
Arg
Gly
Gln
Ile
195
His

90

234
PRT

Phe
Asp
20

His
Glu
Leu
Gln
Tyr
100
Arg
Thr
Ser
His
Leu

180
His

NILF5)

APGOS360 fifg i 51

90

His

Tyr

Ile

Thr

Phe

Ala

85

Met

Tyr

Ala

Leu

Leu

165

Pro

Ile

Cys

Gln

Leu

Phe

Tyr

70

Ser

Pro

Pro

Pro

Ala

150

Leu

Leu

Ser

Val
Ala
Thr
Gly
55

Glu
Asn
Cys
Trp
Ser

135
Val

Leu

Ala

i

Cys

Ala

Gly

40

Phe

Leu

Leu

Gln

Val

120

Gln

Leu

Cys

Pro

Thr
200

Val
Ser
25

Ala
His
Trp
Leu
Glu
105
Arg
Thr
Thr
Phe
Glu

185
Thr

Tyr
10

Ser
Glu
Met
Gly
Glu
90

Cys
Leu
His
Leu
Val
170

Arg

Gly

Cys
Ser
Ala
Gly
Pro
75

Val
Ser
Asp
Ser
Ser
155
Arg

Val

Ile

Pro
Pro
Ala
Pro
60

Ser
Cys
Gln
Leu
Leu
140
Pro
Asp

Glu

Gly

Leu

Val
45

Ser
Gly
Glu
Thr
Leu
125
Asp
Asn
Val

Ala

Pro
205

Gln
Cys
30

Ser
Gly
Thr
Glu
Leu
110
Phe
Asn
Ser
Pro
Asp

190
Ala

Val
15

Pro
Tyr
Ala
Leu
Val

95
Ile

Ser
Gln
Gly
Pro
175

Arg

Phe

Ser
Gln
Ser
Arg
Val
80

Leu
Ser
Gln
Thr
Ala
160
Ser

Val

Trp

Met Asp Pro Gln Arg Leu Arg Gln Trp Pro Gly Pro Gly Pro Ala Ser

1

5

10

15

Arg Gly Gly Tyr Gly Gln Arg Pro Arg Ile Arg Asn Pro Glu Glu Trp

20

25

127

30
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Phe
Arg
Gly
65

His
Gln
His
Leu
Cys
145
Ala
Asp
Ser

Gln

Ser
225

His

Phe

50

Lys

Ala

Asn

Asn

Ser

130

Tyr

Val

His

Glu

Asn

210

Pro

210>
211>
212>
213>
220>
223>
<400>
Met Asn Pro Gln Ile Arg Asn

1

Glu
35
Ala

Asn
Glu
Gln
Cys
115
Leu
Gln
Met
Gln
Ser
195
Asn
Ser
91

395
PRT

Leu
Ser
Cys
Tle
Cys
100
Ala
Gln
Arg
Lys
Gly
180
Tle

Leu

Ser

NIF5
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91

Ser
Gly
Phe
Arg
85

Tyr
Lys
Leu
Gly
Gly
165
Glu
Ser

Glu

Ser

5

Pro
Arg
Phe
70

Phe
Arg
Glu
Phe
Leu
150
Pro
Ser
Arg

Asp

Arg
230

Arg
Asn
55

Gln
Ile
Ile
Leu
Ala
135
Gln
Glu
Phe
Arg
Ser

215

Ser

fity

Phe Asn Tyr Asn Phe Glu Asn

20

Thr Trp Leu Cys Tyr Glu Val

35

Thr

40

Gly

Asp

Ile

Val

120

Ser

Phe
Pro
Leu
200

Phe

Asp

Pro

Glu

Lys
40

Phe Ser

Ser Tyr

Ile Phe

Lys Ile
90

Cys Tyr

105

Asp Phe

Arg Leu

Leu Gln

Lys Asp
170

Ser Trp

185

Ser Arg

Arg Asp

Ser Arg

Phe
Tle
Gln
75

Asn
Val
Tle
Tyr
Ala
155
Cys
Glu

Ile

Leu

His
Cys
60

Asn
Ser
Thr
Ser
Phe
140
Asn
Trp
Lys

Leu

Arg
220

Met Glu Gly Met

10

Pro Ile Leu Tyr

25

Ile Arg Lys Asp

128

Phe

45

Cys

Gln

Leu

Trp

Asn

125

His

Arg

Glu

Leu

205
Leu

Asp

Gly

Pro
45

Arg
Gln
Lys
Asn
Ser
110
Arg
Trp
Val
Lys
Glu
190

Phe

Gly

Arg

Arg
30

Ser

Asn

Val

Lys

Leu

95

Pro

His

Val

Ser

Phe

175

Gln

Ala

Ser

His
15

Ser

Lys

Leu
Glu
Arg
80

Asp
Cys
His
Arg
Val
160
Val
Tyr

Asn

Pro

Ala

Tyr

Leu
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Pro
Ser
65

Tyr
Cys
Val
Leu
Tyr
145
Gln
Cys
Asp
Tle
His
225
Cys
Thr
Glu
Thr
Cys
305

Leu

Gln

Met

Trp
50

Asn
Phe
Gly
Ser
Ala
130
Tyr
Ala
Trp
Lys
Leu
210
Phe
Phe
Gly
Arg
Asp
290
Ala
Ala

Gln

Gly

Asp

Arg

Gln

Asn

Trp

115

Glu

Tyr

Gly

Glu

Phe

195

Arg

Lys

Thr

Val

Cys

275

Tyr

Gly

Ile

Gly

Tyr

Thr
Arg
Pro
Gln
100
Thr
His
Arg
Ala
Asn
180
Asp
Asn
Asn
Met
Phe
260
Phe
Arg
Glu
Phe
Leu

340
Lys

Gly
Tyr
Gln
85

Leu
Pro
Pro
Gly
Arg
165
Phe
Asp
Pro
Leu
Glu
245
Arg
Leu
Val
Val
Ala
325

Arg

Asp

Val
Glu
70

Tyr
Pro
Cys
Asn
Lys
150
Val
Val
Asn
Met
Arg
230
Ile
Asn
Ser
Thr
Ala
310
Ala

Ser

Phe

Phe
55

Leu
His
Ala
Pro
Val
135
Asp
Lys
Tyr
Tyr
Glu
215
Lys
Ile
Gln
Trp
Trp
295
Glu
Arg

Leu

Lys

Arg

Ser

Ala

His

Asp

120

Thr

Trp

Ile

Asn

Ala

200

Ala

Ala

Lys

Val

Phe

280

Tyr

Phe

Leu

Ser

Tyr

Gly
Asn
Glu
Lys
105
Cys
Leu
Arg
Met
Glu
185
Phe
Thr
Tyr
Gln
Tyr
265
Cys
Thr
Leu
Tyr
Glu
345

Cys

129

Gln
Trp
Met
90

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

Lys

Trp

Val
Glu
75

Cys
Phe
Ala
Ile
Ala
155
Tyr
Gln
His
Pro
Arg
235
Ser
Glu
Asp
Trp
Arg
315
Phe

Gly

Glu

Arg
60

Cys
Phe
Gln
Lys
Ser
140
Leu
Glu
Ser
His
His
220
Asn
Thr
Ser
Tle
Ser
300
His
Trp

Ala

Asn

Pro

Arg

Leu

Ile

Val

125

Val

Cys

Glu

Phe

Lys

205

Ile

Glu

Val

Leu

Leu

285

Pro

Ser

Asp

Ser

Phe

Lys
Lys
Ser
Thr
110
Thr
Ala
Arg
Phe
Met
190
Leu
Phe
Thr
Phe
Cys
270
Ser
Cys
Asn
Pro
Val

350
Val

Leu
His
Trp
95

Trp
Glu
Arg
Leu
Ala
175
Pro
Lys
Tyr
Trp
Trp
255
His
Pro
Leu
Val
His
335

Glu

Tyr

Gln
Val
80

Phe
Phe
Phe
Leu
His
160
Tyr
Trp
Glu
Phe
Leu
240
Glu
Ala
Asn
Asp
Lys
320
Tyr

Ile

Asn
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355

360

Gly Asp Glu Pro Phe Lys Pro Trp

370

375

Phe Leu Asp Ser Lys Leu Gln Glu

385

210>
211>
212>
213>
220>
223>
<400>
Met Asn Pro

1
Phe

Thr
Pro
Ser
65

Tyr
Cys
Val
Leu
Tyr
145
Gln
Cys

Asp

Ile

Asn

Trp

Trp

50

Asn

Phe

Gly

Ser

Ala

130

Tyr

Ala

Trp

Lys

Leu

92
213
PRT

NIF5
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Tyr
Leu
35

Asp
Arg
Gln
Asn
Trp
115
Glu
Tyr
Gly
Glu
Phe

195
Arg

Gln Ile Arg Asn Pro

Asn
20

Cys
Thr
Arg
Pro
Gln
100
Thr
His
Arg
Ala
Asn
180

Asp

Asn

5
Phe

Tyr

Gly

Tyr

Gln

85

Leu

Pro

Pro

Gly

165

Phe

Asp

Pro

Glu
Glu
Val
Glu
70

Tyr
Pro
Cys
Asn
Lys
150
Val

Val

Asn

Asn
Val
Phe
55

Leu
His
Ala
Pro
Val
135
Asp
Lys

Tyr

Tyr

Glu
Lys
40

Arg
Ser
Ala
His
Asp
120
Thr
Trp
Ile

Asn

Ala
200

365

Lys Gly Leu Lys Tyr Asn Phe Leu

Tle Leu Gln

Met
Pro
25

Tle
Gly
Asn
Glu
Lys
105
Cys
Leu
Arg
Met
Glu

185
Phe

130

Glu
10
Tle

Met

90

Arg

Val

Thr

Arg

170

Gly

Leu

395

Gly

Leu

Lys

Val

Glu

75

Cys

Phe

Ala

Ile

Ala

155

Tyr

Gln

His

380

Met
Tyr
Asp
Arg
60

Cys
Phe
Gln
Lys
Ser
140
Leu
Glu

Ser

His

Asp
Gly
Pro
45

Pro
Arg
Leu
Tle
Val
125
Val
Cys
Glu

Phe

Lys
205

Arg
Arg
30

Ser
Lys
Lys
Ser
Thr
110
Thr
Ala
Arg
Phe
Met

190
Leu

His
15

Ser
Lys
Leu
His
Trp
95

Trp
Glu
Arg
Leu
Ala
175

Pro

Lys

Ala

Tyr

Leu

Gln

Val

80

Phe

Phe

Phe

Leu

His

160

Tyr

Trp

Glu
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210

<210>
211>
212>
213>
220>
223>
<400>
Met Gly Thr Pro Lys Asp Thr

1
His

Ala

Ile

Lys

65

Thr

Phe

Cys

Thr

Ile

145

Gly

Val

Gly

Tyr

Lys

225

Pro

Glu
Ser
Glu
50

Glu
Trp
Leu
Ser
Ala
130
Phe
Leu
Ser
Lys
Ala
210

Ile

Gln

93
267
PRT

NIF5
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Leu
Glu
35

Pro
Ala
Arg
Glu
Tle
115
Tle
Val
Lys
Glu
Ala
195
Leu

Ser

Tyr

His
20

Lys
Trp
Cys
Ser
Lys
100
Thr
Arg
Ala
Asp
Tyr
180
Ala
Glu

Arg

Cys

5

Asn

Gly

Glu

Leu

Ser

85

Leu

Trp

Glu

Arg

Leu

165

Cys

Gln

Leu

Arg

His

Ser

Pro

Phe

Leu

70

Gly

Thr

Phe

Phe

Leu

150

Val

Tyr

Trp

Tyr

His

230
Tyr

Arg
Ser
Glu
55

Tyr
Lys
Ser
Leu
Leu
135
Phe
Thr
Cys
Pro
Cys
215

Gln

Lys

Lys

Gly

Asn

40

Val

Glu

Asn

Glu

Ser

120

Ser

Gln

Ser

Trp

200

Ile

Lys

Met

Ser
Arg
25

Lys
Phe
Ile
Thr
Gly
105
Trp
Gln
His
Gly
Glu
185
Tyr
Ile
Gln

Ile

131

Arg
10

Ser
Asp
Phe
Lys
Thr
90

Arg
Ser
His
Met
Val
170
Asn
Pro
Leu

Leu

Pro

His
Pro
Tyr
Asp
Trp
75

Asn
Leu
Pro
Pro
Asp
155
Thr
Phe
Pro
Gly
Thr

235

Pro

Leu
Glu
Thr
Pro
60

Gly
His
Gly
Cys
Gly
140
Arg
Val
Val
Arg
Leu
220

Phe

Tyr

Ala
Ser
Leu
45

Gln
Ala
Val
Pro
Trp
125
Val
Arg
Gln
Asn
Trp
205
Pro

Phe

Ile

Gly
Asp
30

Arg
Glu
Ser
Glu
Ser
110
Glu
Thr
Asn
Val
Tyr
190
Met
Pro

Ser

Leu

Arg
15

Thr
Arg
Leu
Ser
Val
95

Thr
Cys
Leu
Arg
Met
175
Pro
Leu
Cys

Leu

Leu

Cys
Met
Arg
Arg
Lys
80

Asn
Cys
Ser
Val
Gln
160
Ser
Pro
Met
Leu
Thr

240
Ala
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245

250

Thr Gly Leu Leu Gln Pro Ser Val Pro Trp Arg

<210>
211>
212>
<213>
<220>
223>
<400>

94
373
PRT

260

NILF5)

APG02316_fifd 7 It 2

94

fig

Met Ile Glu Asn Pro Ala Leu

1
Ile Ser

Asn Ile

Val Phe
50

Asn Arg

65

Tyr Ile

Glu Lys
Glu Arg
Ile Glu

130
Leu Glu

145
Phe Ala

Lys Asn

Lys Met

Glu Gly

210
Met Asn

Asn
Lys
35

Asn
Asp
Lys
Leu
Glu
115
Lys
Arg
Lys
Val
Lys
195

Ser

Arg

Leu
20

Ala
Ile
Ile
Lys
Lys
100
Lys
Thr
Leu
Asp
Ile
180
Ile

Val

Leu

5
Lys

Asn

Asn

Thr

Ile

85

Arg

Ser

Lys

Glu

Ile

165

Glu

Pro

Glu

Ile

Asp

Asp

Asp

Tyr

70

Met

Ile

Thr

Glu

Ile

150

Glu

Ser

Lys

Tyr

Lys

Leu
Lys
Asp
55

Lys
Ile
Lys
Arg
Asn
135
Leu
Phe
Tyr
Glu
His

215

Ser

Lys
Lys
Glu
40

Ile
Val
Phe
Lys
Asp
120
Val
Glu
Leu
Asn
Ile
200

Gln

Ile

265

Ile
Asn
25

Lys
Phe
Asp
Glu
Leu
105
Asn
Ser
Glu
Lys
Glu
185
Asn
Tyr

Asp

132

Ser
10

Ala
Phe

Glu

Asn

Glu
Lys

170
Lys

Leu

Lys

Lys

Leu

Lys

Val

75

Lys

Ile

Glu

Lys

Leu

155

Met

Thr

Ser

Asn

Tyr

Arg
Lys
Asp
Leu
60

Glu
His
Asn
His
Ile
140
Glu

Ile

Lys

Asn
220
Tle

Asp
Asn
Glu
45

Asp
Asp
Glu
Arg
Ile
125
Ser
Asp
Leu
Ile
Ile
205

Asn

Glu

Arg
Glu
30

Val
Lys
Phe
Ile
Glu
110
Ile
Leu
Lys
Gly
Lys
190
Lys

Ile

His

255

Tle
15

Asn
Lys
Cys
Tle
Tle
95

Glu
Glu
Glu
Tyr
Asn
175
Thr
Ala

Asn

Tyr

Lys

Tyr

Lys

Leu

Asp

80
Cys

Val

Glu

Leu

160

Cys

Leu

Lys

Arg

Lys
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225
Asp Asp

Asn Ile

Gly Lys

Ser Arg
290

Gly Tyr

305

His Glu

Leu Tyr

Gln Phe

Lys Lys
370
210>
211>
212>
213>
223>
<400>

Ile

Ala

Asn
275
Phe

Asn

Lys

Thr

Cys
355
Tyr

95
1060
PRT

Phe Asn
245

Leu Ala

260

Asp Tle

Lys Ser
Arg Tle
Ile Lys

325
Lys Trp
340

Glu Lys

Gly Glu

230
Ile

Thr

Glu

Arg

Asn

310

Gln

Glu

Tyr

ST IR R Y
APG00969 RGN

95

Met Lys Gln Thr Ser

1
Val Gly

Val Arg

Lys Ser
50

Ala Arg

65

Glu Asn

Thr Leu

Tyr
Leu
35

Arg
Val

Thr

Pro

5
Gly Leu
20
Phe Pro

Gly Ser

Lys His

Val Leu
85

Leu Thr
100

Tyr

Ile

Glu

Lys

Leu

70

Thr

Asn

Asn

Phe

Lys
295
Asp
Lys

Pro

Pro

Ser
Asp
Ala
Arg
55

Leu

Asn

His

Gln

Asp

Tyr

280

Val

Ser

Ile

Cys

Asn
360

Leu
Asn
Asn
40

Leu
Lys

Pro

Glu

Ser
Asn
265
Cys
Asn
Glu
Leu
Pro

345
Ile

Gly
Asp
25

Ser
Ile
Glu

Tyr

Leu
105

133

Leu
250
Lys
Lys
Lys
Lys
Lys
330

Ser

Lys

Leu
10
Glu

Lys

Ser

Glu
90

Ser

235
Ala

Glu

Val

Leu

Lys

315

Asp

Cys

Val

Asp

Asn

Asn

Gly
75
Tle

Ile

Leu

Phe

Ile

Gly

300

Ile

Arg

Tyr

Glu

Tle
Tle
Asn
Lys
60

Tle

Arg

Ala

Gln

Lys

Pro

285

Glu

Leu

Gly

Phe

Val
365

Gly
Val
Asp
45

Arg
Asp

Cys

Leu

Asp
Ala
270
Tle
Leu
Glu
Asn
Val

350
Lys

Ile
Asp
30

Gly
His
Val

Lys

Leu
110

Ser
255
Tle
Glu
Gly
Glu
Leu
335

Ile

Tyr

Ala
15
Ala

Arg

Arg

Ser

Gly

95
His

240
Ile

Ser

Lys

Ile

Ile

320

Thr

Ser

Asn

Ser
Gly
Arg
Ile
Tyr
80

Leu

Leu



CN 116157144 A

.1l

2.3

66/267 71

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

Leu

Asn

Lys
Lys
130
Leu
Lys
Tyr
Thr
Gly
210
Trp
Thr
Ala
Glu
Lys
290
Leu
Asn
Gly
Asn
Glu
370
Glu

Lys

Gln

Arg
115
Gly
Leu
Glu
Tle
Leu
195
Arg
Lys
Tyr
Leu
Glu
275
Tle
Leu
Gly
Tle
Val
355
Lys
Tle

Leu

Met

Arg

Asn

Glu

Gly

Lys

180

Val

Arg

Gly

Phe

Phe

260

Asp

Phe

Lys

Thr

Ile

340

Ala

Leu

Ser

Ile

Thr

Gly
Glu
Glu
Tle
165
Glu
Thr
Lys
Asp
Pro
245
Asn
Thr
Lys
Val
Pro
325
Asp
Gln
Lys
Glu
Asn

405
Ile

Val
Leu
Lys
150
Val
Tle
Glu
Tyr
Tle
230
Lys
Leu
Lys
Val
Asp
310
Asp
Asp
Tle
Thr
Leu
390

Val

Leu

His
Ser
135
Phe
Arg
Lys
Glu
Tyr
215
Glu
Glu
Leu
Leu
Arg
295
Pro
Phe
Lys
Leu
Leu
375
Lys

Leu

Ser

Asn

120

Thr

Ile

Ser

Asn

Phe

200

Glu

Lys

Leu

Asn

Ser

280

Lys

Thr

Leu

Gln

Thr

360

Asn

Lys

Leu

Glu

Val
Lys
Cys
His
Leu
185
Tle
Gly
Trp
Arg
Asp
265
Gln
Thr
Asn
Ser
Leu
345

Val

Lys

Pro

Leu

134

Lys Ser

Glu Gln

Glu Leu
155

Ser Asn

170

Leu Glu

Glu Lys

Pro Gly

Tyr Glu
235

Cys Val

250

Leu Asn

Tyr Glu

Pro Thr

Ile Lys
315

Ile Lys

330

Leu Asp

Trp Gln

Asn Leu

Thr Gln
395

Glu Leu

410

Lys Leu

Met
Leu
140
Gln
Arg
Thr
Tyr
Gly
220
Gly
Lys
Asn
Lys
Leu
300
Gly
Ile
Asp
Asp
Asp
380
Thr

Trp

Lys

Asp
125
Thr
Leu
Phe
Gln
Tle
205
Glu
Leu
His
Leu
Glu
285
Thr
Phe
Tyr
Tle
Ser
365
Asp
His
Glu

Pro

Gln
Tle
Glu
Lys
Ala
190
Glu
Ser
Met
Ala
Ser
270
Gln
Gln
Arg
His
Ala
350
Gln
Lys

Ser

Thr

Glu
Asn
Arg
Thr
175
Lys
Tle
Lys
Gly
Tyr
255
Tle
Tle
Tle
Thr
Asp
335
Phe
Ser
Thr
Leu
Thr

415
Lys

Lys
Asp
Leu
160
Ala
Gln
Phe
Tyr
Lys
240
Ser
Asn
Tle
Ala
Lys
320
Leu
Leu
Tle
Tle
Ser
400

Lys

Ile
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Asp Leu His

Ile
Ile
465
Glu
Ser
Leu
Lys
Ile
545
His
Val
Tyr
Lys
Lys
625
Ile
Thr
Ile
Arg
His

705
Thr

Val
450
Asn
Leu
Leu
Asn
Leu
530
Arg
Ile
Leu
Gln
Ala
610
Lys
Lys
Arg
Asn
Lys
690

Ala

Arg

435

Ser

Gln

Ala

Asn

Ala

015

Trp

Leu

Ile

Val

Tyr

595

Asn

Leu

Lys

Ser

Val

675

Leu

Glu

Lys

420

Asn
Pro
Tle
Arg
Glu
500
Ser
Tle
Glu
Pro
Tyr
580
Leu
Tle
Asp
Glu
Leu
660
Lys
Trp

Asp

Ile

Cys
Val
Ile
Glu
485
Lys
Asn
Leu
Asp
Lys
565
Gln
Thr
Thr
Tyr
Phe
645
Ile
Val
Asn

Ala

Phe
725

Asn

Val

Lys

470

Lys

Asn

His

Gln

Leu

550

Ser

Ile

Ser

Gln

Leu

630

Ile

Asn

Lys

Phe

Leu

710
Lys

Glu
Arg
455
Asp
Asn
Lys
Arg
Asp
535
Leu
Val
Glu
Ala
Leu
615
Leu
Asn
Leu
Ser
Pro
695

Ile

Glu

Ile
440
Arg
Tyr
Ser
Gln
Asp
520
Gly
Asn
Ser
Asn
Asp
600
Ala
Glu
Arg
Leu
Ile
680
Lys

Ile

Gln

425

Pro
Ser
Gly
Glu
Ile
505
Asn
His
Asn
Phe
Ser
585
Lys
Lys
Glu
Asn
Lys
665
Asn
Asp

Ala

Asn

135

Val
Leu
His
Glu
490
Asn
Lys
Cys
Pro
Asp
570
Lys
Thr
Ser
Arg
Leu
650
Tyr
Gly
Arg

Met

Ser
730

Asn
Thr
Pro
475
Lys
Asp
Gly
Leu
Asn
555
Asp
Lys
Ile
Asn
Asp
635
Val
Tyr
Ser
Glu
Ala

715
Val

Met
Gln
460
Arg
Lys
Glu
Met
Tyr
540
His
Ser
Gly
Thr
His
620
Ile
Asp
Phe
Phe
Phe
700

Asn

Phe

Tle
445
Ser
Glu
Asn
Val
Phe
525
Ser
Tyr
Met
Asn
Tyr
605
Lys
Asn
Thr
Ser
Thr
685
Tyr

Lys

Ser

430

Asn
Ile
Ile
Phe
Ile
510
Asn
Leu
Glu
Ser
Arg
590
Glu
Ile
Arg
Arg
Glu
670
Asp
His
Ile

Asp

Asp
Glu
Val
Ile
495
Glu
Lys
Lys
Ile
Asn
575
Thr
Lys
Ser
Phe
Tyr
655
Lys
Tyr
Lys

Phe

Glu
735

Leu
Met
Ile
480
Lys
Lys
Val
Pro
Asp
560
Lys
Pro
Phe
Lys
His
640
Ala
Asp
Leu
His
Thr

720
Gln
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Ile Leu

Ala Glu

Asp Lys
770

Leu Phe

785

Tyr Tyr

Leu Lys

His Asp

Glu Asp
850

Tyr Leu

865

Leu Lys

Lys Tyr
Phe Arg
Ile Arg
930
Glu His
945
Asp Ser
Gly Glu

Ile Glu

Lys Asn
1010

Thr Val Lys Ser Leu Leu Lys

1025

Asp
Phe
755
Tyr
Asp
Ile
Lys
Ser
835
Glu
Arg
Tyr
Glu
Met
915
Tyr
Leu
Phe

Leu

Val
995

Leu Lys Ser Lys Gln

Gly
740
Thr
Lys
Asp
Gly
Ile
820
Gln
Val
Lys
Arg
Asn
900
Asp
Cys
Tyr
Lys
Cys

980

Asn

Glu
Glu
Tyr
Thr
Lys
805
Phe
Thr
Asn
Glu
Val
885
Ser
Val
Asp
Lys
Trp
965

Thr

Trp

Val
Lys
Ser
Leu
790
Tle
Thr
Phe
Pro
Cys
870
Thr
Lys
Phe
Leu
Ala
950
Ser

Phe

Val

Thr

Phe

His

775

Tyr

Lys

Lys

Lys

Leu

855

Lys

Lys

Asn

Lys

Lys

935

Lys

Phe

Lys

Glu

Asn

Tyr

760

Ser

Asp

Ser

Lys

840

Ala

Lys

Leu

Lys

Glu

920

Glu

Leu

Tyr

Gly

Lys
1000

Ile
745
Lys
Val
Thr
Ile
Pro
825
Leu
Lys
Gly
Gly
Val
905
Asn
Thr
Lys

Lys

Val
985

Asn Phe Ala Ile Tyr Ala Glu Lys

Leu
Val
Asp
Arg
Tyr
810
Glu
Lys
Tyr
Asn
Val
890
Val
Gly
Val
Ala
Asn

970

Asn

Ser
Gln
Lys
Glu
795
Asn
Lys
Gln
His
Gly
875
His
Ile
Val
Asn
Lys
955

Asp

Asp

Asp
Ala
Lys
780
Phe
Leu
Ile
Ile
Lys
860
Pro
Lys
Leu
Tyr
Ser
940
Asp

Leu

Asp

Asp
Ile
765
Pro
Glu
Lys
Leu
Met
845
Glu
Ile
Asp
Ser
Lys
925
Tyr
Ile

Leu

Lys

Gln
750
Lys
Asn
Gly
Asp
Met
830
Arg
Thr
Val
Ile
Leu
910
Phe
Thr
Lys

Glu

Lys
990

1005

Leu Val Lys Ser Ile

1015

1030
Arg Tyr Pro Val Arg Asn Glu Lys Leu Lys Leu Met

136

1020
Tyr Thr Thr Asp Ile
1035

Phe
Lys
Arg
Glu
Lys
815
Tyr
Ser
Gly
Lys
Thr
895
Lys
Ile
Ile
Ser
Tyr

975

Asn

Gln
Tyr
Gln
Glu
800
Arg
Gln
Tyr
Glu
Ser
880
His
Pro
Thr
Ser
Met
960

Asn

Lys

Thr Lys Ser

Leu Gly Asn

Ile Arg Lys
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Gln Thr Phe Arg Gly Asp Leu

104

105

210>
211>
212>
213>
223>
<400>
Met Asn Asn Leu Leu

1
Trp

Asp

Thr

Arg

65

Glu

Arg

Ala

Gly

Arg

145

Ile

Gly

Arg

Glu

Ala
225

Cys

Leu

Ser

50

Asp

Tyr

Lys

Leu

Arg

130

Lys

Asp

Ala

Ala

210
Val

0

5

96
1090
PRT

R B R 4 ol
APG03128 RGN

96

Val

Gly

35

Leu

Arg

Gly

Thr

115

Ala

Thr

Glu

Trp

Gly

195

Ser

His

Phe
20

Ala
Ala
Ser
Leu
Gly
100
Ala
Leu
Asp
Leu
Leu
180
Ser

Leu

His

5
Ala

Arg

Val

Leu

Met

85
Asp

Phe

Arg

165

Ala

Glu

Leu

Pro

Tyr

Leu

Ile

Ala

70

Pro

Arg

Ala

His

Lys

150

Ala

Met

Val

Glu

Gln
230

1045

1060

Ser

Tyr

Arg

95

Arg

Ala

Glu

Leu

Leu

135

Asp

Ala

Arg

Phe

215
Leu

Phe
Glu
Ala
40

Arg
Arg
His
Gly
Gly
120
Gly
Asn
Met
Arg
Asp
200

Glu

Leu

Asp
Val
25

Asp
Glu
Lys
Lys
Gly
105
Glu
Gln
Asp
His
Ala
185
Ala

Phe

Thr

137

Ile
10

Gly
Gly
Ala
Ala
Val
90

Asp
Lys
Arg
Lys
Arg
170
Asp
Glu

Arg

Ser

Gly

Asp

Arg

Arg

Thr

75

Glu

Glu

Leu

Arg

Gly

155

Ser

Gly

Gly

Gln

Glu
235

1050

Thr

Pro

Asp

Ala

60

Leu

Gln

Gly

Pro

Gly

140

Lys

Gly

His

Tyr

Ile
220

Asn
Cys
Pro

45
Met

Glu
Phe
Pro
125
Phe
Tle
Ser
Pro
Ala
205

Trp

Arg

Ser
Arg
30

Gln
Ser
Thr
Thr
Asn
110
Phe
Lys
Ala
Pro
Val
190
Phe

Thr

Ala

Ile
15

Ile
Thr
Arg
Met
Leu
95

Pro
Tyr
Ser
Leu
Thr
175
Arg
Tyr

Ala

His

Gly

Val

Lys

Arg

Ile

80

Leu

Tyr

Ile

Asn

Gly

160

Leu

Leu

Pro

Gln

Leu
240
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Phe

Arg

Leu

Val

Ala

305

Leu

Ser

Ala

Arg

Arg

385

Val

Gly

Ile

Leu

Glu

465

Ile

Gly

Gly

Ser

Arg

Arg
Cys
Phe
Leu
290
Leu
Arg
Glu
Asp
Gln
370
Leu
Val
Glu
Pro
Ala
450
Ile
Tyr
Leu
Lys
Glu

530
Glu

Val
Ser
Gln
275
Pro
Val
Arg
Ala
Ala
355
Trp
Ser
Ala
Thr
Glu
435
Lys
Leu
Asp
Asn
Pro
515

Lys

Ala

Met
Phe
260
Glu
Asp
Ala
Thr
Arg
340
Lys
Glu
Asp
Ile
Ala
420
Ser
Glu
Glu
Ile
Gln
500
Arg

Gln

Glu

Phe
245
Asn
Phe
Gln
Lys
Leu
325
Lys
Met
Ile
Trp
Ala
405
Leu
Glu
Gln
Arg
Arg
485
Leu
His
Lys

Gly

Tyr
Pro
Arg
Ser
Leu
310
Lys
Asp
Phe
Ile
Leu
390
Asn
Ala
Ala
Asp
His

470
Lys

Ile

Ala

Arg

Gln
Ala
Leu
His
295
Lys
Leu
Leu
Gly
Thr
375
Lys
Ile
Ser
Ala
Glu
455
Ile
Gly
Arg
Val
Asp

535

Ser

Arg

Glu

280

Arg

Ser

Thr

Leu

Val

360

His

Ser

Ala

Met

Lys

440

Gly

Pro

Arg

Val

Val

520

Val

Gln

Pro Leu Lys

Ala
265
Lys
Lys
Ser
Pro
Gly
345
Arg
Leu
Glu
Leu
Leu
425
Arg
Leu
Pro
Ile
Val
505
Glu
Asn

Lys

138

250
Arg

Glu
Leu
Arg
Asp
330
Asp
Trp
Lys
Phe
Pro
410

Glu

Cys

Gly
Thr
490
Asn
Leu

Arg

Leu

Leu
Val
Thr
Lys
315
Leu
Glu
Gly
Glu
Gly
395
Glu
Glu
Gly
Tle
Thr
475
Asn
Ala
Ala

Arg

Ile

Lys
Ser
Asn
Leu
300
Ala
Ala
Ile
Gly
Glu
380
Leu
Gly
Met
Tyr
Leu
460
Gly
Pro
Leu
Arg
Ile

540
Glu

Pro
Arg
Asp
285
Asp
Ser
Phe
Asn
Phe
365
Glu
Asp
Tyr
Lys
Asp
445
Pro
Asp
Thr
Ile
Asp
525

Ala

Met

Leu
Ala
270
Leu
Glu
Phe
Asn
Ser
350
Pro
Asn
Asp
Gly
Thr
430
His
Glu
Pro
Val
Lys
510
Leu

Lys

Gly

Val
255
His
Glu
Arg
Ser
Lys
335
Ala
Arg
Pro
Glu
Arg
415
Ala
Ser
Tyr
Asp
His
495
Arg
Gln

Asn

Gln

Gly

Pro

Val

Asn

Val

320

Glu

Leu

Ala

Ala

Arg

400

Leu

Val

Asn

Gln

Asp

480

Ile

His

Leu

Thr

Leu
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545
Asp

Gln
Gly
Pro
Leu
625
Pro
Leu
Phe
Tyr
Glu
705
Val
Asn
Asn
Val
Leu
785
Asn
Arg

Ala

Thr

Thr

Asp

Ile

Trp

610

Lys

Glu

Pro

Glu

Leu

690

Glu

Val

Thr

Arg

Thr

770

Pro

Val

Tyr

Ala
850

Gly
Lys
Ala
595

Ser

Ser

Lys
Ala
675
Ser
Ala
Pro
Leu
Lys
755
Ser
Asp
Pro
Thr
Ala

835
Tyr

Pro
580
Met

Lys

Ala

Asn
660
Glu

Asp
Gly
Leu
740
Asp
Arg
Val
Trp
Val
820

Gln

Gly

Asn
565
Glu
Leu
Thr
Asn
Asp
645
Lys
Gly
Met
Lys
Arg
725
Pro
His
Ser
Ala
Pro
805
Ser

Gly

Ile

550
Arg

Asp
Phe
Leu
Arg
630
Cys
Arg
Gly
Ala
Trp
710
Leu
Asp
Arg
Leu
Phe
790
Gly
His
Lys

Thr

Leu
Arg
Ser
Asp
615
Gln
Tyr
Trp
Phe
Phe
695
Gly
Thr
His
His
Leu
775
Asp
Phe
Lys

Gly

Gly
855

Leu
Val
Gly
600
Asp
Lys
Glu
Arg
Leu
680
Glu
Glu
Glu
Asn
His
760
Gln
Asp
Arg
Pro
Gln

840
Leu

Leu
Cys
585
Glu
Ser
Arg
Glu
Phe
665
Ala
Tyr
Leu
Leu
Leu
745
Ala
Arg
Leu
Glu
Asp
825

Thr

Gln

139

Lys
570
Ile
Val
Gln
Asn
Val
650
Ala

Arg

Leu

Leu
730
Gly
Tle
Met
Val
Glu
810
His

Ala

Asp

555
Leu

Tyr
Asp
Ala
Arg
635
Leu
Ala
Gln
Ser
Gln
715
Arg
Glu
Asp
Ser
Arg
795
Leu
Gly

Gly

Met

Ser
Ile
Asn
620
Thr
Ala
Asp
Leu
Ala
700
Arg
Arg
Met
Ala
Gly
780
Thr
Leu
Thr

Lys

Lys
860

Glu
Gly
Asp
605
Lys
Pro
Arg
Ala
Thr
685
Leu
Lys
Asn
Ala
Ala
765
Ala
Val
Gly
Val
Leu

845
Gly

Glu
Lys
590
His
Leu
Ser
Ala
Met
670
Asp
Phe
Arg
Trp
Gln
750
Val
Ala
Val
Cys
Ser
830
His

Ser

Leu
575
Pro
Tle
Leu
Asp
Ala
655
Gln
Thr
Pro
Val
Gly
735
Glu
Tle
Ala
Lys
Tle
815
Arg

Asn

Pro

560

Asn
Ile
Leu
Cys
Val
640
Arg
Gln
Gln
Ser
His
720
Leu
Lys
Gly
Arg
Asp
800
Asn
Ala

Asp

Leu
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Val Val Arg Arg Lys Pro Phe Met Ala Leu Glu Val Lys Asp Ile Ala

865 870 875 880

Ser Ile Arg Asp Thr Glu Leu Gln Ser Ala Leu Tyr Asp Ala Ile Gly

885 890 895
Ser Leu Thr Glu Lys Lys Ala Leu Gln Glu Ala Leu Val Arg Phe Arg
900 905 910
Asp Arg His Pro Gln Phe Lys Gly Ile Arg Arg Val Arg Val Leu Glu
915 920 925

Ala Leu Ser Val Ile Pro Ile Val Asp Asn Asn Gly Lys Ala Tyr Lys
930 935 940

Gly Tyr Lys Gly Asp Ala Asn Tyr Arg Tyr Glu Val Trp Glu Thr Leu

945 950 955 960

Asp Gly Arg Trp His Thr Glu Val Val Ser Met Phe Asp Ala His Gln

965 970 975
Pro Gly Trp Gln Ser Pro Phe His Arg Gln His Pro Ala Ala Arg Arg
980 985 990
Val Leu Lys Leu Gln Gln Asn Asp Met Val Ala Tyr Glu His Pro Ala
995 1000 1005

Asp Gly Tyr Thr Ile Ala Arg Val Val Lys Phe Ser Asn Asp Lys
1010 1015 1020

Arg Ile Tyr Phe Ala Ser His Arg Glu Ser Gly Ser Leu Lys Ala
1025 1030 1035

Arg Asp Ala Asp Lys Gly Asp Pro Phe Thr Tyr Phe Ala Lys Ala
1040 1045 1050

Asn Asn Gly Leu Arg Asp Ile Lys Cys Arg Gln Val Arg Ile Asp
1055 1060 1065

Ala Ala Gly Arg Val Phe Asp Pro Gly Pro Gln Asp Arg Glu Ala
1070 1075 1080

Arg GIn Ser Lys Gly Arg Ala
1085 1090

210> 97

<211> 1108

<212> PRT

<213> Brevibacillus#)fi

223> APG09748 RGN

<400> 97
Met Ala Ile Arg Ser Ile Lys Leu Lys Leu Lys Thr Arg Thr Gly Pro
1 5 10 15

Glu Ala Gln Asn Leu Arg Lys Gly Ile Trp Arg Thr His Arg Leu Leu

140
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Asn Glu Gly

Glu
Arg
65

Gln
Glu
Ile
Gly
Lys
145
Lys
Glu
Asp
Asp
Ser
225
Met
Leu
Met
Gly
Ser

305
Arg

Ser
50

His
Ala
Leu
Ser
Lys
130
Glu
Arg
Tyr
Ile
Arg
210
Trp
Thr
Leu
Thr
Trp
290
His

Gly

35
Thr

Ile
Leu
Leu
Arg
115
Gly
Ala
Arg
Gly
Ala
195
Asp
Asn
Gln
Glu
Ala
275
Asn

Glu

Arg

20
Val

Gly
Arg
Pro
Val
100
Lys
Thr
Asn
Glu
Ile
180
Trp
Met
Lys
Leu
Gln
260
Ala
Glu

Gln

Phe

Ala
Gly
Glu
Leu
85

Pro
Phe
Ser
Asp
Glu
165
Arg
Leu
Leu
Arg
Asn
245
Tyr
Asn
Leu

Tyr

Gly
325

Tyr
Gln
Gln
70

Asp
Ser
Leu
Lys
Pro
150
Asp
Pro
Pro
Gln
Val
230
Glu
Glu
Asp
Tyr
Arg

310
Asp

Tyr
Thr
55

Gln
Lys
Ser
Ser
Ala
135
Thr
Pro
Tle
Leu
Gln
215
Gln
Gln
Glu
Lys
Glu
295

Glu

Ala

Met

40

Lys

Gln

Ala

Ile

Pro

120

Gly

Trp

Thr

Phe

Gln

200

Ala

Glu

Leu

Gln

280

Gln

Ala

His

25

Lys Met Leu

Lys
Lys
Phe
Gly
105
Leu
Ala
Glu
Ala
Pro
185
Ser
Ile
Glu
Glu
Arg
265
Arg
Trp

Leu

Phe

141

Glu

Asn

Ala

90

Gln

Val

Lys

Gln

Ser

170

Leu

Asn

Glu

Tyr

Gly

250

Glu

Ile

Ser

Lys

Phe
330

Leu
Arg
75

Ala
Ser
Asp
Pro
Asp
155
Val
Tyr
Gln
Arg
Ser
235
Gly
Gln
Thr
Thr
Arg

315
Gln

Leu
Gln
60

Ala
Leu
Gly
Pro
Thr
140
Tyr
Tle
Thr
Phe
Leu
220
Lys
Gln
Glu
Lys
Val
300

Val

Tyr

Leu
45

Glu
Asp
Arg
Asp
Asn
125
Trp
Glu
Thr
Asn
Val
205
Leu
Leu
Glu
Leu
Arg
285
Leu

Gln

Leu

30
Phe

Glu
Lys
Gln
Ala
110
Ser
Gln
Lys
Thr
Thr
190
Arg
Ser
Gln
Trp
Ile
270
Gln
Pro

Gln

Met

Arg
Leu
Asn
Leu
95

Gln
Glu
Lys
Trp
Leu
175
Val
Thr
Trp
Glu
Tle
255
Glu
Met
Asn

Arg

Lys
335

Gln
Val
Thr
80

Tyr
Ile
Gly
Lys
Lys
160
Glu
Ala
Trp
Glu
Lys
240
Ser
Asn
Lys
Ala
Leu

320
Glu
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Glu
Val
Ala
Phe
385
Ala
Trp
Leu
Asp
Thr
465
Asp
Val
Asn
Arg
Val
545
Leu
Ala
Ala
His
Gln

625
Arg

His
Ala
Thr
370
Asp
Asp
Pro
Ala
Lys
450
Phe
Leu
Tyr
Gly
Pro
530
Glu
Glu
Ala
Ala
Lys
610

Val

Phe

His
Arg
355
Met
Ala
Asn
Asn
Leu
435
Gly
Ser
Glu
Leu
Arg
515
Asn
Trp
Ser
Ala
Gly
595
Arg

Arg

Gln

Leu
340
Asn
Thr
Arg
Pro
Glu
420
Ser
Lys
Gly
Lys
Asn
500
Leu
Glu
Tle
Gly
Thr
580
Phe
Ser

Glu

Ile

Ile

Glu

Leu

Gly

Arg

405

Ser

Lys

Gln

His

Glu

485

Ile

Gln

Phe

Lys

Phe

565

Ser

Ser

Tyr

Lys

Arg

Trp
Leu
Pro
Gly
390
Ser
Gly
Gln
Glu
Leu
470
Glu
Val
Ser
Pro
Ser
550
Arg
Tle
Tyr
Met
Arg

630
Ile

Lys
Lys
Asp
375
Asn
Arg
Trp
Phe
Ile
455
Gly
Lys
Ile
Pro
Lys
535
Ser
Val
Phe
Trp
Leu
615

Asp

Leu

Gly
Lys
360
Ala
Leu
Arg
Met
Tyr
440
Glu
Gly
Asp
Asp
Tyr
520
Val
Thr
Met
Ser
Ile
600
Lys

Glu

Ser

Asn
345
Arg
Arg
Gln
Phe
Glu
425
Gln
Phe
Ala
Phe
Phe
505
Gly
Thr
Lys
Ser
Val
585
Glu
Leu
Arg

Gln

142

Pro

Leu

Lys

Asp

Val

410

Lys

Gln

Lys

Lys

Glu

490

Glu

Gln

Thr

Asp

Ile

570

Glu

Gly

Pro

Gln

Val

Gln
Glu
His
Tyr
395
Thr
Gln
Val
Asp
Leu
475
Gly
Pro
Val
Tyr
Ser
555
Asp
Glu
Thr
Gly
Asp

635
Ile

Arg
Glu
Pro
380
Tyr
Phe
Asp
Thr
Lys
460
Gln
Gly
Leu
Leu
Lys
540
Ala
Leu
Ser
Pro
Glu
620

Gln

Arg

Tle
Ala
365
Leu
Leu
Ser
Val
Leu
445
Gly
Leu
Glu
Gln
Gln
525
Ser
Gly
Gly
Asn
Leu
605
Gln

Gln

Met

His
350
Lys
Trp
Thr
Gln
Glu
430
Gln
Ser
Glu
Tle
Glu
510
Leu
Glu
Val
Leu
Asp
590
Val
Val

Arg

Ala

Tyr

Gln

Val

Ala

Leu

415

Val

Lys

Gly

Arg

Gly

495

Val

Val

Glu

Glu

Arg

075

Ala

Ala

Glu

Arg

Lys

Phe
Asn
Arg
Glu
400
Ile
Glu
Asn
Ser
Gly
480
Ser
Lys
Arg
Leu
Ser
560
Thr
Asn
Val
Lys
Val

640
Lys
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Gln Asn Arg

Glu

Gly

Trp

705

Gly

Lys

Leu

Glu

Thr

785

Ala

Glu

Leu

Thr

Gln

865

Ser

Met

Lys

Leu

Thr
945

Lys
Ile
690
Glu
Lys
Gly
Arg
Ile
770
His
Ile
Trp
Ser
Leu
850
Ala
Ser
Val
Arg
Arg

930
Leu

Gln
675
Val
Gln
Val
Tle
Lys
755
Asn
Tle
Val
Phe
Gln
835
Met
Glu
Arg
Ser
Leu
915

Pro

Ser

Glu
660
Lys
Cys
Ala
Val
Ala
740
Leu
Cys
Gln
Met
Ala
820
Tyr
Lys
Pro
Phe
Gly
900
Ile

Gly

Asp

645
Arg

Ser
Asp
Val
Gln
725
Gly
Leu
Phe
Asn
Thr
805
Lys
Arg
Trp
Tyr
His
885
His
Ser

Asp

Gly

Ala
Leu
Leu
Val
710
Ala
Leu
Tle
Glu
Val
790
Ala
Tyr
Ser
Ala
Gly
870
Ala
Asp
Glu

Ile

Ser
950

Asp
Leu
Thr
695
Gln
Trp
Ser
Ser
Gln
775
Lys
Leu
Pro
Asn
His
855
Tle
Lys
Leu
Gln
Val

935
Glu

Glu
Asp
680
Asp
Ile
Arg
Met
Trp
760
Gly
Glu
Gly
Ala
Met
840
Arg
Gln
Thr
Gln
Phe
920

Pro

Gly

Leu
665
Gln
Ala
His
Lys
Trp
745
Ser
His
Asp
Tyr
Cys
825
Asp
Ser
Ile
Gly
Gly
905
Leu

Asp

Lys

143

650
Asp

Thr
Leu
Arg
Arg
730
Ser
Arg
Thr
Arg
Val
810
Gln
Arg
Ile
Gly
Thr
890
Arg
Thr

Asp

Glu

His
Asp
Arg
Lys
715
Phe
Ile
Arg
Ser
Leu
795
Tyr
Val
Ser
Pro
Asp
875
Pro
Arg
Glu

Ser

Val
955

Leu
Arg
Glu
700
Ala
Asp
Glu
Thr
His
780
Lys
Asp
Ile
Thr
Lys
860
Val
Gly
Phe
Glu
Gly

940
Val

Ser
Thr
685
Lys
Glu
Ala
Glu
Arg
765
Gln
Gln
Glu
Leu
Lys
845
Tyr
Arg
Ile
Glu
Gln
925

Glu

Phe

Gln
670
Phe
Glu
Glu
Asp
Leu
750
Asn
Arg
Leu
Lys
Phe
830
Glu
Val
Ala
Arg
Asn
910
Val

Trp

Leu

655
Ala

Trp
Gly
His
Glu
735
Asp
Pro
Leu
Ser
Lys
815
Glu
Asn
His
Glu
Cys
895
Leu
Lys

Phe

Gln

Leu
Asn
Gly
Val
720
Arg
Ser
Arg
Leu
His
800
Leu
Asn
Ser
Met
Tyr
880
Lys
Gln
Gln

Met

Ala
960
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Asp Tle Asn Ala Ala Gln Asn Leu Gln Lys Arg Phe Trp Gln Arg Tyr

965

970

975

Asn Glu Leu Phe Lys Val Ser Cys Arg Val Leu Ile Arg Gly Glu Glu

Glu

Gly

Val

Glu

Ile

Arg

Gln

Leu

980

Tyr Leu Ile Pro Lys Thr Lys

995

1000

985

Ser Val Gln Ala Lys

10

Leu Phe Val Lys Lys Thr Asp Thr Val Met Lys
1020

1010
Trp Asp
1025
Glu Ser
1040
Glu Glu
1055
Asp Pro
1070
Lys Asp
1085
Arg Glu
1100

<210> 98
211> 1429
<212> PRT

<213>
223>

<400> 98
Met Thr Lys Asn Ile Leu

1
Trp

Gly
Phe
Arg
65

Leu

Ser

Ala Leu

Met Gly
35

Ala Glu

50

Ser Val

His Arg

Gln Ile

Ser

Glu

Ala

Ser

Phe

Arg

Ile
20

Ser
Gly
Arg

Val

Asp

Gln

Ser

Glu

Gly

Trp

Phe

5
Lys

Arg

Ala

Arg

Leu

85
Phe

Ala

Pro

Glu

Val

Ser

Leu

ST Y
APGO0771 RGN

Gln

Ile

Thr

Leu

70

His

Glu

101
Lys
103

Glu Gln

104

Ala Lys

106
Phe
107

Glu Val

109

Met Lys

110

Gly

Asp

Ile

Val

95

Leu

Lys

5

Leu

0

5

0

Phe

5

0

5

Leu
Phe
Pro
40

Ser
Glu

Leu

Arg

Asp

Glu

25

Met

Lys

Arg

Asn

Phe

144

Lys Gly

Leu Glu

Gly Thr

Pro Glu

Lys Arg

Leu
10

Asn
Asp
Thr

Phe

Phe
90
Gly

Thr Arg

Gly
Lys
Ala
Ala
Leu
75

Leu

Lys

Lys

Asp

Tyr

Phe

Arg

1035

Phe

1050

1065

1080

1095

Thr
Gln
Gly
Asp
60

Leu

Pro

Phe

Asn

Gly

Gln

Lys

990

05

Leu Gly Lys

Asp Val Tyr

Thr Thr Phe Thr

Gln Glu Ile

Ser
Glu
30

Met
Thr
Arg
His

Val

Tle
15
Tle

Gly

Lys

Glu

Tyr

95
Glu

Arg Thr Leu Phe

Val Trp Ser Thr

Leu Tyr Gly Lys

Gly
Leu
Lys
Tyr
Arg
80

Ala

Thr



CN 116157144 A

.1l

77/267 T

Glu
Phe
Gln
145
Lys
Leu
Glu
Val
Tyr
225
Ile
Thr
Glu
Lys
Thr
305
Gly
Lys
Asp
Ala
Asp

385
Ile

Pro
Gln
130
Asp
Ala
Asn
Glu
Asp
210
Ser
Pro
Asp
Lys
Lys
290
Tyr
Lys
Gln
Asp
His
370

Asp

Ser

Lys
115
Asn
Leu
Leu
Phe
Glu
195
Val
Leu
Leu
Leu
Arg
275
Lys
Tle
Leu
Tle
Leu
355
Gln

Leu

Asn

100
Leu

Ser

Lys

Ser

Asn

180

Asn

Leu

Val

Phe

Asn

260

Ser

Thr

Tyr

Val

Leu

340

Tyr

Leu

Ile

Cys

Ala
Phe
Tle
Gln
165
Gln
Pro
Ala
Leu
Glu
245
Asp
Phe
Glu
Glu
Arg
325
Glu
Asn
Thr

Phe

Thr
405

Trp
Asn
Pro
150
Lys
Lys
Asn
Asp
Lys
230
Trp
Asp
Arg
Gln
Thr
310
Thr
Lys
Asp
Leu
Tyr

390
Leu

Lys
Glu
135
Tyr
Ile
Arg
Lys
Glu
215
Asn
Lys
Gly
Ala
Glu
295
Leu
Ile
Gln
Cys
Ser
375

Gln

Glu

Asn
120
Met
Asp
Glu
Gly
Leu
200
Pro
Gly
Asp
Ser
Pro
280
Tle
Leu
Glu
Lys
Tle

360
Lys

Phe

105
Ile

Leu
Trp
Lys
Tyr
185
Val
Gln
Trp
Lys
Ile
265
Gly
Glu
Leu
Arg
Glu
345
Arg
Lys

Pro

Arg

145

Glu
Glu
Thr
Glu
170
Tyr
Glu
Lys
Ile
Thr
250
Lys
Glu
Gln
Asn
Lys
330
Phe
Glu
Asp

Leu

Lys
410

Gly
Asp
Ile
155
Glu
Gln
Phe
Gly
Tyr
235
Arg
Lys
Asn
Ser
Pro
315
Phe
His
Leu
Phe
Arg

395
Tyr

Lys
Phe
140
Tyr
Leu
Leu
Tyr
Lys
220
Arg
Asp
Asp
Asp
His
300
Lys
Tyr
Gln
Tyr
Val
380

Ser

Lys

Phe
125
Lys
Phe
Ala
Arg
Ser
205
Ser
Arg
Phe
Lys
Trp
285
Lys
Gln
Lys
Glu
Arg
365
His
Gln

Asp

110

Ser
Ala
Leu
Trp
Gly
190
Leu
Glu
Ala
Tle
Asp
270
Thr
Thr
Lys
Asp
Leu
350
Asn
Leu

Lys

Glu

Phe
Asn
Arg
Tle
175
Glu
Lys
Tle
Ser
Val
255
Gly
Leu
Val
Tle
Glu
335
Gln
Asn
Leu

Ser

Asn
415

Leu
Glu
Lys
160
Leu
Glu
Val
Trp
Lys
240
Thr
Asn
Val
Gly
Lys
320
Leu
Asn
Glu
Met
Ser

400
Gly
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Tle Glu His

Tyr
Arg
Lys
465
Asp
Arg
Thr
Phe
Val
545
Lys
Pro
Lys
Ile
Tyr
625
Thr
Leu
Ser
Leu
Val

705

Asn

Gln
Lys
450
Glu
Gln
Trp
Met
Leu
530
Asn
His
Pro
Leu
Asp
610
Asp
Lys
Val
Ala
690

Lys

Glu

Glu
435
Asp
Phe
Lys
Asn
Ile
515
Thr
Asp
His
Phe
Leu
595
Lys
Glu
Glu
Tyr
Asp
675
Asn

Asp

Ile

Thr
420
Phe
Asp
Glu
Ala
Phe
500
Ser
Arg
Lys
Leu
Lys
580
Pro
Tyr
Asn
Asn
Gly
660
Asp
Pro

Ile

His

Gln

Arg

Glu

Asn

Leu

485

Val

Ser

Asn

Ile

Asp

565

Ser

Leu

Ser

Ile

Asp

645

Arg

Leu

Ile

Trp

Ile

Tyr
Leu
Val
Leu
470
Leu
Glu
Arg
Tle
Glu
550
Glu
Glu
Met
Arg
Lys
630
Phe
His
Glu
Val
Leu

710
Glu

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

Lys

Leu

Lys
Gln
440
Val
Glu
Tyr
Lys
Asp
520
Gln
Glu
Ser
Gly
Leu
600
Arg
Lys
Gly
Glu
Phe
680
Gln

Tyr

Gly

Ala
425
Trp
Thr
Phe
Phe
Lys
505
Lys
Lys
Lys
Phe
Ser
585
Gly
Ile
Ile
Leu
Ala
665
Leu
Val
Gly

Arg

146

Ile Pro

Ile Tyr

Lys Asp

Leu Asn
475
Lys Leu

490
Tyr Pro

Val Glu

Ile Trp

Ala Leu
555

Phe Glu

570

Phe Ser

Lys Tyr

Gln Lys

Arg Glu
635

Gln Leu

650

Ser Met

Lys Asp

Ile Thr

Asn Gly

715
Glu Met

Lys
Asn
Phe
460
Ser
Asn
Cys
Asn
His
540
Lys
Ala
Glu
Trp
Ile

620
Lys

Tle
Phe
Glu
700

Thr

Lys

Ser
Leu
445
Leu
Arg
Glu
Asn
Tle
525
Tle
Ser
Phe
Lys
Asn
605
Tle
Ala
Leu
Gly
Lys
685
Thr

Lys

Leu

Asn

430

Asn

Asn

Lys

Lys

Glu

510

Ser

Ile

Phe

Arg

Ala

590

Thr

Ile

Ala

Lys

670

Gln

Leu

Asp

Pro

Pro
Tle
Thr
Glu
Thr
495
Thr
Asp
Tyr
Ala
Lys
575
Tle
Ala
Gly
His
Gln
655

Trp

His

Phe

Ala

Tyr
Tyr
Thr
Val
480
His
Lys
Asp
Ser
Arg
560
Phe
Lys
Asp
Glu
Leu
640
Tyr
Asn
Ser
Val
Phe

720
Asp
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Asp Arg Lys

Leu
Glu
Tyr
785
Leu
Tyr
Ile
Ile
Ile
865
Glu
Lys
Lys
Asp
Ile
945
Asp
Gly
Trp

Asn

Leu

Arg
Asn
770
Glu
Lys
Lys
Tle
Tle
850
Cys
Phe
Ser
His
Tle
930
Ser
Gly

Lys

Asn

1010

1025

Tle
755
Val
Asp
Tle
Leu
Pro
835
Pro
Glu
Tle
Val
Tyr
915
Pro
Lys
Ser

Ile

Asp
995

Lys
740
Lys
Arg
Gly
Ser
Trp
820
Leu
Gln
Ser
Lys
Thr
900
Ala
Glu
Tyr
Asp
Thr

980
Leu

725
Leu

Ala

Pro

Val

Lys

805

Leu

Asn

Ser

Ala

Lys

885

Val

Asn

Lys

Ile

Glu

965

Ser

Ile

Thr
Leu
Phe
Leu
790
Thr
Glu
Lys
Arg
Val
870
Leu
Leu
Asn
Met
Ser
950
Gly

Gln

Leu

Ser
Leu
Ser
775
Asn
Ala
Gln
Leu
Tyr
855
Asn
Gly
Lys
Arg
Tle
935
Gly

Ile

Leu

Pro Arg Phe Glu Arg Met Asn Gln Leu Thr

Gln
Ala
760
Pro
Ser
Gln
Lys
Phe
840
Phe
Lys
Gly
Glu
Gly
920
Glu
Val

Asn

Lys

1000

1015
Pro Thr Val Pro Ile Glu Tyr Ser Lys Gly Phe
1030

Ile
745
Glu
Met
Asp
Pro
Tyr
825
Thr
Asp
Leu
Thr
Asp
905
Lys
Arg
Leu

Ser

Gln
985

147

730

Ser

Met

Gln

Ile

Ser

810

Lys

Pro

Asp

Lys

Val

890

Gln

Arg

Gln

Ser

Lys
970

Glu
Tle
Gln
Glu
795
Pro
Ser
Glu
Ser
Asp
875
Val
Tyr
Asn
Leu
Asn

955

Asn

Asn
Asn
Glu
780
Tle
Ser
Pro
Tyr
Phe
860
Asn
Glu
Glu
Lys
Asn
940

Ile

Ile

Asp Trp Gly

Glu
Asp
765
Ile
Glu
Asp
Tyr
Glu
845
Ser
Tyr
Cys
Asp
Leu
925
Asp
Val

Val

Leu

Asn
750
His
Leu
Asp
Leu
Thr
830
Tle
Asn
Tle
Gly
Phe
910
Leu
Thr
Arg

Pro

Asn
990

1005
Ser Thr Asp Phe Thr Ala Trp Asn Glu Asn Tyr Gln Lys Phe
1020

1035

735
Thr

Ser
Lys
Asp
Lys
815
Gly
Glu
Lys
Gly
Asn
895
Val
Met
Arg
Val
Gly

975
Asp

Asn
Val
Tle
Tle
800
Arg
Gln
His
Val
Leu
880
Gly
Lys
Glu
Tyr
Glu
960

Asn

Val

Ser Lys Lys
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Arg

Cys

Lys

Phe

Glu

Thr

Lys

Lys

Gln

Thr

Gly

Asp

Ile

Ala

Lys

Val

Lys

Phe

Ile

Val

Ile
1040
Ala
1055
Ser
1070
Glu
1085
Arg
1100
Val
1115
Gln
1130
Tyr
1145
Thr
1160
Val
1175
Lys
1190
Leu
1205
Leu
1220
Phe
1235
Tyr
1250
Phe
1265
Lys
1280
Ala
1295
Pro
1310
Val

Asp

Thr

Asp

Lys

Glu

Asp

Asn

Val

Gly

Ser

Ile

Lys

Lys

Ser

Asn

Glu

Asp

Val

Leu

His

Lys

Thr

Val

Ile

Ala

Leu

Glu

Thr

Gly

Leu

Ser

Asn

Pro

Asp

Leu

Lys

Tyr

Asn

Leu

Arg

Asp

Lys

Val

Pro

Lys

Arg

Lys

Asn

Lys

Thr

Ile

Tyr

Glu

Gly

Gly

Tyr

Glu

Glu

Lys

His

His

Arg

Tyr

His

Val

Asp

Val

Ala

Gly

Leu

Gly

Lys

Ser

Val

Asp

Val

Asp

His
1045
Val
1060
Tyr
1075
His
1090
Gln
1105
Asn
1120
Ile
1135
Gly
1150
Ala
1165
Asp
1180
Thr
1195
Ser
1210
Ala
1225
Ile
1240
Pro
1255
Lys
1270
Glu
1285
Glu
1300
Ile
1315
Thr

Ala

Asn

Asp

His

Phe

Leu

Asn

Thr

Ile

Leu

Arg

Ile

Phe

Asp

His

Phe

Ala

Lys

Glu

Asn

Leu

Leu

Leu

Thr

Leu

Glu

Lys

Lys

Arg

Pro

Lys

Thr

Lys

Asp

Gln

Gln

Ala

Gly

Arg

Asp

148

Asp

Leu

Lys

Gln

Lys

Ser

Ala

Asn

Lys

Trp

Ser

Asp

Asp

Leu

Pro

Val

Lys

Lys

Gln

Phe

Ala

Asn

Lys

Thr

Pro

Ile

Thr

Lys

Pro

Val

Leu

Thr

Gly

Asn

Ile

Gly

Gly

Arg

Lys

Tyr

Leu
1050
Asn
1065
Lys
1080
Gly
1095
Trp
1110
Ile
1125
Asn
1140
Glu
1155
Met
1170
Lys
1185

1200
Gly
1215
Asn
1230
Lys
1245
Asn
1260
Gln
1275
Thr
1290
Ser
1305
Gln
1320
Leu

Val

Gln

Leu

Glu

Glu

Val

Tyr

Arg

His

Val

Thr

Ile

Pro

Asn

Lys

Thr

Asn

Tyr

Gly

Cys

Ile

Ser

Met

Lys

Asn

Ser

Tyr

Val

Lys

Pro

Ser

Gln

Glu

Ile

Val

Gly

Leu

Glu

Leu

Pro

Ala

Ala

Lys

Ile

Phe

Phe

Glu

Glu

Asp

Lys

Phe

Lys

Met

Glu

Asn

Phe

Thr

Ser

Asn
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1325
Leu
1340
Val
1355
Lys
1370
Asp
1385
Asn
1400
Cys
1415

Asp

Asn

Tyr

Gln

Leu

Asn

Ala
210> 9
211> 1
212> P
213>
223>
<400>
Met Ala
1

Asp Ser

9

Asn Glu

Glu Ala
50
Asn Tle
65
Gly Ser

Ile Ile

Asn Lys
Thr
130
Gly

Gly

Glu

Val

Asp

Val

Ile

Lys

Ile

9

112
RT

9
Tle
Tle
Gly
35
Tle
Tle
Asp
Pro
Phe
115

Ser

Asn

Tyr Ile Pro
Phe Lys Asp
Val Ser Phe
Ala Thr Phe
Met Glu Arg

Lys Leu Asn

ST IR R Y
APGO2789 RGN

Arg Ser Ile
5

Tyr Leu

20

Ile

Ala Tyr

Gly Asp Lys
Gln
70

Ile

Arg Asn

Gln Glu
85

Ser Ser Ile
100
Leu Pro

Asn Gly

Pro Trp

Lys

Lys

Tyr

Thr

95

Gln

Leu

Gly

Leu

Arg

Glu

1330

Ser Gly Asp
1345
Ile

1360
Ser Gly Ser
1375
Ile

1390
Ala

1405
Ile

1420

Lys Lys

Val Asn

Ile Asp

Asp Arg

Leu Lys

Ala Leu
25
Met Asn
40
Lys Glu
Asn

Ala Leu

Glu Ser
105
Val Asp
120
Lys Pro
135

Leu Glu

149

Met
10

Trp
Leu
Ala
Asn
Leu
90

Gly
Pro

Arg

Lys

Glu

Asp

Gln

Lys

Gly

Leu

Lys

Leu

Tyr

Gly

75

Arg

Asp

Asn

Trp

Lys

Leu

Lys

Ile

Ala

Ser

Gly

1335
Glu
1350
Asn
1365
Phe
1380
Glu
1395
Met
1410
Asn
1425

Thr Asn

Thr His

Thr Leu
45
Gln Ala
60

Ser Ser

Gln Leu

Ala Asn

Gln
125
Arg

Ser

Lys
140

Lys Asp

Asn Val

Glu Arg

Phe Val

Leu Ser

Ile Lys

Ile Ser

Ser

Gln
30
Tyr

Glu

Glu

Tyr

Gln

110

Ser

Leu

Glu

Gly
15

Leu
Arg
Leu
Glu
Glu
95

Leu
Gly

Lys

Glu

Asn

Ile

Arg

Thr

Glu

Lys

Thr

Ile

Gln

Ile

His

80

Leu

Gly

Lys

Glu

Arg
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145

Lys Ala Lys

Gly
Glu
Asp
Asn
225
Ser
Tle
Phe
Trp
Pro
305
Glu
Asn
Ala
Thr
Glu
385
Gln
Glu

Ser

Lys

Leu
Trp
Met
210

Arg

Tyr

Phe
370
Ser
Lys
Glu

Ile

Gln
450

Leu
Leu
195
Phe
Arg
Tyr
Lys
Pro
275
Arg
Glu
Phe
Asp
Asn
355
Thr
Pro
Lys
Lys
Gln

435
Glu

Asp
Pro
180
Pro
Ile
Val
Lys
Phe
260
Asn
Val
Leu
Gly
Ile
340
Gly
Leu
Gly
Asn
Trp
420

Phe

Ile

Pro
165
Leu
Leu
Gln
Ala
Glu
245
Glu
Asp
Tyr
Trp
Asp
325
Trp
Leu
Pro
Gly
Tyr
405
Ile

Asn

Ser

150
Thr

Phe
Gly
Ala
Asp
230
His
Lys
Gly
Glu
Lys
310
Pro
Arg
Gln
Asp
Thr
390
Tyr
Glu

Arg

Phe

Val

Pro

Lys

Ile

215

Glu

Leu

Glu

Tyr

Lys

295

Val

Lys

Gly

Lys

Ala

375

Asn

Val

Lys

Gln

Ser
455

Lys
Leu
Arg
200
Glu
Tyr
Thr
Arg
Phe
280
Trp
Val
Val
His
Lys
360
Ile
Leu
Thr
Glu
Ile

440
Asp

Tle
Phe
185
Gln
Arg
Lys
Gly
Asn
265
Tle
Ser
Ala
Phe
Ser
345
Leu
Glu
Asn
Leu
Asn
425

Lys

Tyr

150

Phe
170
Thr
Ser
Leu
Gln
Gly
250
Met
Thr
Lys
Glu
Ser
330
Glu
Ser
His
Leu
Ser
410
Tle

Leu

Ser

155
Asp

Asn

Val

Leu

Leu

235

Glu

Glu

Ser

Leu

Gln

315
Phe

Pro
Phe
395
Lys
Glu

Lys

Ser

Asn
Tle
Arg
Ser
220
Lys
Glu
Leu
Arg
Pro
300
Gln
Leu
Tle
Thr
Leu
380
Lys
Tle
Tle

Gln

Arg
460

Leu
Gln
Lys
205
Trp
Glu
Trp
Glu
Gln
285
Glu
Asn
Ala
Tyr
Lys
365
Trp
Leu
Tle
Pro
His

445
Ile

Asn
Lys
190
Trp
Glu
Lys
Ile
Lys
270
Ile
Ser
Lys
Asn
His
350
Glu

Ile

Glu

Leu
430
Val

Ser

Lys
175
Asp
Asp
Ser
Thr
Glu
255
Asn
Arg
Ala
Met
Arg
335
Ile
Gln
Arg
Glu
Pro
415
Ala

Lys

Leu

160
Tyr

Tle
Lys
Trp
Glu
240
Lys
Ala
Gly
Ser
Ser
320
Glu
Ala
Ala
Tyr
Lys
400
Ser
Pro

Gly

Asp
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Gly
465
Asn
Asn
Leu
Ser
Thr
545
Met
Ser
Leu
Ser
Gln
625
Tle
Asp
Tyr
Asn
Ser
705
Val
Gly

Leu

Ile

Val

His

Leu

Gln

Lys

530

Gly

Arg

Ile

Phe

Phe

610

Gln

Arg

Glu

Asp

Leu

690

Leu

Ser

Ile

Ile

Glu

Leu
Lys
Val
Ser
515
Val
Ser
Val
Phe
Tyr
595
Leu
Arg
Met
Arg
Ser
675
Leu
Val
Lys
Ser
Ser

755
Thr

Gly
Glu
Val
500
Pro
Tle
Ala
Met
Glu
580
Ser
Leu
Gln
Leu
Lys
660
Trp
Thr
Glu
Trp
Met
740

Trp

Asp

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

Ser

Glu

Ser
470
Leu
Val
Gly
Tyr
Asn
550
Tle
Val
Asn
Leu
Arg
630
Asn
Ala
Ala
Met
His
710
Lys
Asn

Lys

Pro

Arg

Gly

Ala

Lys

Lys

535

Ser

Asp

Lys

Asp

Pro

615

Arg

Val

Ile

Ser

Ala

695

His

Gly

Ile

Arg

Phe

Tle
Glu
Pro
Ala
520
Pro
Phe
Met
Glu
Thr
600
Gly
Lys
Leu
His
Gln
680
Ala
Arg
Leu
Asp
Ser

760
Gly

Gln Phe Asn

Gly
Leu
505
Leu
Lys
Gly
Gly
Leu
585
Glu
Glu
Lys
Arg
Lys
665
Lys
Phe
Ile
Ser
Glu
745
Arg

Ser

151

Asp
490
Gln
Lys
Glu
Val
Gln
570
Pro
Leu
Val
Arg
Leu
650
Leu
Glu
Asn
Glu
Glu
730
Leu

Thr

Ser

475
Ile

Glu
Val
Leu
Ala
555
Arg
Lys
Phe
Val
Gln
635
Glu
Met
Val
Asp
Pro
715
Gly
Glu

Pro

Leu

Arg

Gly

Thr

Ile

Met

540

Ser

Thr

Asp

Ala

Thr

620

Phe

Thr

Glu

Trp

Glu

700

Tyr

Arg

Asp

Gly

Leu

Lys
Pro
Arg
Ser
525
Asp
Leu
Ser
Gln
Ile
605
Lys
Val
Lys
Ile
Glu
685
Ile
Val
Lys
Thr
Glu

765
Gln

Tyr
Val
Asn
510
Ser
Trp
Leu
Ala
Glu
590
His
Asn
Arg
Lys
Val
670
Lys
Trp
Gly
Asn
Arg
750

Ala

His

Ile
Phe
495
Gly
Asp
Met
Glu
Ser
575
Gln
Lys
Asn
Ser
Thr
655
Gln
Glu
Lys
Gln
Leu
735
Arg

Asn

Ile

Lys
480
Phe
Arg
Phe
Asn
Gly
560
Val
Lys
Arg
Lys
Gln
640
Pro
Ser
Leu
Glu
Ile
720
Ala
Leu

Arg

Gln
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Asn
785
Thr
Arg
Leu
Arg
Gln
865
Ser
Ala
Leu
Lys
Ser
945
His
Gln
Glu
Tyr
Val
Thr

Lys

Met

770
Val Arg
790

Lys

Lys Asp Asp

Ala Gly Phe
805

Thr

Leu

Glu
820
Tyr

Trp Lys Tyr

Arg Leu Phe
835

Met

Asn

Leu Lys Trp Ala

850
Gly Glu Met Phe Gly
870
Phe His Ala
885

Glu

Ser Arg

Thr Glu
900

Asp

Leu Asp

Ile Glu
915

Asp

Gly Phe

Gly Ile Ile
930

Lys

Pro

Lys
950
Ala

Arg Tyr Lys

Ala Tle Asn
965

Val

Asp

Glu
980
Leu Tyr

Asn Ser Tyr

Lys Ile
995
Gly Lys Gly Ser

Asp

Phe

1010
Tyr Lys Trp Glu Lys
1025

Thr Phe Asp Leu Gln
1040
Thr

1055
Phe

1070

Tle Glu Leu Ala

Arg Asp Pro Ser

775
Leu

Tyr

Pro

Asn

His

855

Leu

Lys

Leu

Ile

Ser

935

Asp

Ala

Arg

Pro

Phe

Lys

Asp

Ala

Leu

840

Arg

Gln

Thr

Lys

Asn

920

Gln

Ser

Gln

Val

Lys

1000
Val Lys Asn Asn

1015

Ser Glu Lys Met Lys

1030

Asp Leu Asp Gly Phe

1045

Gln Glu Gln Gln Lys

1060

Gly Tyr Phe Phe Asn

1075

780
Gln Met Ala Asn
795

Glu

Leu

Glu
810
Gln

Lys Lys Asp

Cys Ile Ile Leu

825
Asp Arg
845

Thr

Arg Ser Arg

Ile Arg
860
Val

Ser Pro

Val Gly Asp Arg

875
Ala Pro
890

Gly

Gly Gly Ile
Ala
905

Glu

Ser Asn Thr

Glu Ala
925
Phe

Ser Leu

Gly Gly Glu Leu

940
Asn Glu Leu
955

Gln

Asp Asn

Leu Lys Arg

970
Cys

Asn

Pro Gln Leu Ala
985
Ser Gln Thr Glu Thr

100
1020
Tle
1035
1050
Lys
1065

1080

152

Ile
Arg
Phe
830
Glu
Val
Ser
Arg
Leu
910
Tyr
Val
Thr

Phe

Arg
990

Ile Lys Lys

5

Tle
Tyr
815
Glu
Asn
Ser
Glu
Cys
895
Lys
Leu
Thr
Val
Trp

975
Met

Met
800
Lys
Asn
Ser
Met
Tyr
880
His
Arg
Lys
Leu
Tle
960

Gln

Gly

Thr Glu Gln Glu

Lys Thr Asp

Glu Asp Ile Ser

Tyr Leu Thr

Asn Glu Thr Trp
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Arg Pro Gln Lys Glu Tyr Trp Ser Ile Val Asn Asn
1090

Ser

108
Cys
110

<210>
211>
212>
213>
223>
<400>
Met Arg Glu Leu

1

5

Leu Lys Lys Lys Ile

0
100
1070
PRT

PR IE Jm YA
APG05083.1 RGN

100

Ile Gly Trp Gly

Tyr
Ala
Ala
65

Asp
Leu
Ile
Arg
Lys
145
Gln
Trp
Ser

Ile

Ser

Glu
Glu
50

Arg
Tle
Ala
Arg
Leu
130
Ser
Ala
Met
Asn
Val

210
Ala

20
Lys Ala
35
Ile Pro

Ser Ser

Arg Asn

Ser Leu
100

Leu Asp

115

Leu Ile

Glu Leu
Asn Glu
Lys Asn

180
Glu Tyr
195

Thr Leu

Asp Leu

Asp
5
Ile
Arg
Lys
Arg
Leu
85
Tyr
Gly
His
Lys
Lys
165
Glu
Val

Phe

Gln

Tyr

Ile

Ile

Thr

Arg

70

Leu

Pro

Leu

Leu

Asp

150

Arg

Asp

Phe

Glu

Lys

1105

Glu
Val
Gly
55

Arg
Val
Leu
Asp
Ala
135
Val
Leu
Phe
Ser
Ala

215
Thr

Tle
Leu
Asp
40

Ala
Leu
Gln
Thr
Arg
120
Gln
Glu
Ser
Ser
Val
200

Gln

Tyr

Gly
Ser
25

Lys
Ser
Asn
His
Lys
105
Leu
Arg
Thr
Leu
Lys
185
Ser
Arg

Leu

153

Leu
10

Trp
Gly
Leu
Arg
Glu
90

Ser

Leu

Gly
Tyr

170
Tyr

Lys

Gln

Asp

Asn

Val

Ala

Lys

75

Ile

Ser

Asp

Gly

Lys

155

Arg

Asp

Ala

Phe

Ile

1095
Leu Ser Asn Lys Val Glu Leu
1110

Ile
Lys
Arg
Glu
60

Ser
Ile
Met
Arg
Phe
140
Val
Thr
Lys
Asp
Gln

220
Trp

Gly
Asp
Met
45

Pro
Gln
Ser
Asp
Phe
125
Lys
Leu
Val
Arg
Leu
205

Ser

Ala

Thr
Arg
30

Phe
Arg
Arg
Gln
Ile
110
Glu
Ser
Ser
Gly
Arg
190
Glu

Ser

His

Asn
15

Glu
Asp
Arg
Lys
Lys
95

Trp
Trp
Asn
Ser
Glu
175
Asn
Lys

Tyr

Gln

Ile Ile Lys

Ser

Gln

Lys

Ile

Lys

80

Glu

Asp

Thr

Arg

Ile

160

Met

Ser

Glu

Ala

Leu
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225

Pro Phe Ala

Leu
Gln
Asn
Met
305
Thr
Phe
Leu
Val
Tyr
385
Tle
Asp
Gly
Glu
Thr
465
Asp
Lys
His

Lys

Leu
Tyr
Phe
290
Phe
Tyr
Lys
Lys
Thr
370
Asp
Arg
Asp
His
Gly
450
Asn
Glu
Val

Ile

Ile
530

Lys
Phe
275
Gln
Asn
Tyr
Gly
Ser
355
Asn
Thr
Ser
Gln
Leu
435
Arg
Leu
Tle
Val
Glu

515
Met

Ser
Gly
260
Ser
Pro
Arg
Asp
Leu
340
Phe
Tyr
Phe
Tyr
Leu
420
Ser
Thr
Lys
Thr
Asn
500

Leu

Lys

Gly
245
Lys
Thr
Phe
Thr
Tle
325
Thr
Tle
Ala
Ala
Leu
405
Tle
Phe
Tyr
Lys
Asn
485
Ala

Ala

Ala

230

Asn
Glu
Leu
Thr
Asp
310
Arg
Tyr
Asn
Lys
Tyr
390
Lys
Glu
Lys
Gln
Glu
470
Pro
Tle

Arg

His

Ala
Lys
Asp
Lys
295
Tyr
Lys
Asp
Leu
Lys
375
Ala
Lys
Glu
Ala
Glu
455
Asn
Ile
Ile

Glu

Asp
535

Ile
Arg
Gln
280
Glu
Tyr
Trp
Pro
Lys
360
Thr
Leu
Ser
Leu
Ile
440
Ala
Arg
Val
Arg
Leu

520
Glu

Val
Val
265
Tle
Gln
Lys
Leu
Asn
345
Pro
Asn
Thr
Asn
Leu
425
Asn
Tle
Ser
Lys
Arg
505

Ser

Asn

154

Asn
250
Pro
Asn
Arg
Lys
Ala
330
Glu
Phe
Glu
Val
Asn
410
Thr
His
His
Met
Arg
490

Tyr

Lys

235
Lys

Lys
Arg
Asp
Lys
315
Leu
Glu
Tyr
Ala
Tyr
395
Leu
Leu
Val
Gln
Phe
475
Ala
Gly

Ser

Lys

Val
Ala
Thr
Val
300
Thr
Asp
Leu
Glu
Phe
380
Lys
Ser
Ser
Leu
Leu
460
Leu
Leu
Ser
His

Lys
540

Gly
Thr
Arg
285
Ile
Ile
Glu
Lys
Ile
365
Ser
Thr
Lys
Tyr
Pro
445
Gly
Pro
Thr
Pro
Asp

525

Asn

Tyr
Tyr
270
Leu
Leu
Pro
Thr
Lys
350
Lys
Thr
Asp
Cys
Thr
430
Ile
Tyr
Leu
Gln
Asn
510

Glu

Lys

Cys
255
Thr
Gly
Asp
Glu
Ile
335
Ile
Lys
Leu
Lys
Cys
415
Lys
Met
Asp
Phe
Ala

495

Ser

Gly

240

Ser
Phe
Pro
Glu
Val
320
Gln
Glu
Val
Asp
Asp
400
Tyr
Phe
Gln
Ala
Pro
480
Arg
Val

Thr

Ala
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Tle Ser Ile

545
Ile

Ser
Glu
Ser
Asp
625
Glu
Ser
Leu
Arg
Phe
705
Asn
Asp
Ala
Ile
Trp
785
Ile
Asp

Ala

Lys

Val
Leu
Arg
Gln
610
Glu
Gly
Phe
Pro
Tyr
690
Lys
Gly
Arg
Cys
Lys
770
Val
Ala
Tyr
His

Thr

Arg
Lys
Ser
595
Ser
Asn
Asn
Phe
Arg
675
Ala
Glu
Ile
Gln
Thr
755
Glu
Gly
Arg
Ile
Glu

835
Ile

Leu

Tyr

Gln

580

Gly

Phe

Gln

Lys

Ser

660

Glu

Ser

Val

Ile

Glu

740

Ser

Phe

Lys

Leu

820

Gln

Ile

Ile
Lys
565
Ile
Ser
Ile
Lys
Asp
645
Lys
Ser
Ser
Glu
Thr
725
Thr
His
Asn
Arg
Ile
805
Val

Thr

Ile

Glu
550
Leu
Pro
Pro
Asp
Lys
630
Trp
Lys
Asn
Tyr
Gly
710
Ala
Tyr
His
Lys
Glu
790
Ser
Ser

Ile

Lys

Asn
Trp
Ala
Val
Ser
615
Gly
Glu
Lys
Met
Leu
695
Ser
His
Leu
Met
Ser
775

Glu

Glu

Met

Arg

Gly
Lys
Asn
Leu
600
Tyr
Asn
Ser
Arg
Ile
680
Lys
Thr
Leu
His
Val
760
Ile
Ile
Glu
Met
Lys

840
Val

Tle Leu Asn

Glu
Thr
585
Glu
His
Arg
Phe
Gly
665
Lys

Asn

Arg

His
745
Thr
Arg
Leu
Leu
Pro
825
Lys

Tyr

155

Gln
570
Phe
Ile
Asn
Ile
Glu
650
Tyr
Glu
Phe
Lys
Lys
730
Ala
Lys
Lys
Ser
Lys
810
Lys

Gly

Leu

555
Gly

Phe
Asp
Lys
Pro
635
Ser
Leu
Arg
Ile
Lys
715
Arg
Met
Val
Pro
His
795
Ile
Arg

Gly

Lys

Pro

Glu

Asn

His

Val

620

Tyr

Tyr

Leu

His

Glu

700

His

Trp

Asp

Thr

Tyr

780

Leu

Gly

Ser

Ile

Asp

Thr

Glu
Tle
605
Leu
Thr
Val
Lys
Leu
685
Lys
Val
Gly
Ala
Glu
765
Phe
Ala
Tyr
Val
Asp

845
Ile

Gly
Cys
Met
590
Leu
Val
Tyr
Arg
Lys
670
Asn
Asn
Gln
Leu
Ile
750
Tyr
Pro
Arg
Gln
Thr
830

Lys

Lys

Tyr
Ala
57h
Lys
Pro
Tyr
Phe
Leu
655
Ala
Asp
Leu
Thr
Glu
735
Tle
Tyr
Leu
Gln
Ser
815
Gly

Lys

Phe

Asp
560
Tyr
Lys
Tyr
Gly
Leu
640
Asn
Tyr
Thr
Lys
Val
720
Lys
Val
Gln
Pro
Pro
800
Phe
Ala

Gly

Asp
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Glu

865

Tyr

Lys

Asn

Arg

Asp

945

Met

Lys

Phe

Asp

Leu

Arg

Gly

Asn

850

Asn

Glu

Ala

Leu

Glu

930

Leu

Asp

Gly

Ser

Gly

Ala

Phe

Ile

915

Val

Phe

Thr

Tyr

Leu
995

Asp
Ile
Glu
900
Lys
Asn
Glu
Val
Glu

980
Tyr

Phe
Lys
885
Thr
Lys
Gly
Lys
His
965

Gln

Pro

Lys
870
Gln
Pro
Ile
Gly
Asp
950
Ser

Trp

Tyr

855
Met

Arg

Leu

Lys

Val

935

Asn

Glu

Leu

Asp Leu Val Arg Leu Val Lys
1000

Val

Tyr

Tyr

Val

920

Ala

Arg

Leu

Thr

Gly

Ile

Lys

905

Glu

Gln

Tyr

Pro

Ile
985

Lys
Glu
890
Pro
Val
Asn
Tyr
Asn

970
Asp

Glu
875
Tyr
Ser
Gln
Gly
Met
955

Lys

Asn

860
Gln

Gly

Lys

Thr

Asp

940

Ile

Ala

Ser

Asp

Lys

Lys

Lys

925

Leu

Pro

Val

Phe

Leu

Glu

Gly

910

Ser

Val

Ile

Thr

Thr
990

Gly Asn Glu

1005

Arg Phe Leu Tyr Phe Ser Thr Leu Asp Ile Asn
1015

101
Asn
102
Tyr
104

105
Phe
107

210>
211>
212>
213>
223>
<400>
Met Arg Glu Leu Asp Tyr Arg Ile Gly Leu Asp Ile Gly Thr Asn Ser

1

0

Phe Lys Asp Val Asn

5

Ser Leu Lys Thr Ile

0

5

0
101
1071
PRT

ST IR R Y
APGO7433.1 RGN

101

5

1030

1045
Val Leu Gly Asp Leu Arg Phe Val Arg Gln Glu
1060

10

1020
Lys Pro Ser Lys GIln Ala Glu Asn
1035
Glu Asn Leu Glu Lys

1050

1065

Ala
Ser
895
Lys
Phe
Arg
Tyr
Ser

975
Phe

15

Thr
880
Lys
Gly
Val
Val
Val
960

Ser

Lys

Ser Asp Arg

Tyr Glu Val

Ile Arg Lys

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

20

25

156

30



CN 116157144 A

.1l

2.3

89/267 T

Tyr
Ala
Ala
65

Asn
Leu
Tle
Arg
Lys
145
Gln
Trp
Pro
Tle
Ser
225
Pro
Leu
Gln
Asp
Met
305

Thr

Phe

Glu

Glu
50

Leu
130
Ser
Leu
Met
Asn
Val
210
Lys
Phe
Leu
Tyr
Phe
290
Phe

Tyr

Lys

Lys
35

Met
Ser
Arg
Ser
Leu
115
Leu
Glu
Asn
Lys
Glu
195
Thr
Asp
Ala
Lys
Phe
275
Gln
Gln

Tyr

Gly

Val

Pro

Ser

Asn

Leu

100

Asp

Ile

Leu

Glu

Asp

180

Tyr

Leu

Leu

Ser

Gly

260

Ser

Pro

Arg

Asp

Leu

Arg
Lys
Arg
Leu
85

Tyr
Gly
His
Lys
Lys
165
Pro
Val
Phe
Gln
Gly
245
Lys
Ala
Phe
Thr
Tle

325

Asn

Ile
Thr
Arg
70

Leu
Pro
Leu
Leu
Asp
150
Arg
Asp
Phe
Ala
Glu
230
Asn
Glu
Leu
Thr
Asp
310

Arg

Tyr

Val
Gly
55

Arg
Val
Leu
Asp
Ala
135
Thr
Leu
Phe
Ser
Ala
215
Thr
Ala
Arg
Asp
Lys
295
Tyr

Lys

Asp

Asp
40

Ala
Leu
Gln
Ser
Arg
120
Gln
Glu
Ser
Ser
Val
200
Gln
Tyr
Ile
Arg
Gln
280
Glu
Tyr

Trp

Pro

Gln Gly Val

Ser

Asn

His

Lys

105

Leu

Arg

Thr

Leu

Lys

185

Ser

Arg

Leu

Leu

Ile

265

Val

Gln

Lys

Leu

Asn

157

Leu

Arg

Gly

90

Lys

Leu

Arg

Gly

170

Tyr

Arg

Arg

Gln

Asn

250

Pro

Asn

Arg

Lys

Glu

330
Glu

Ala
Lys
75

Val
Ser
Asn
Gly
Lys
155
Arg
Asp
Ala
Phe
Tle
235
Lys
Lys
Arg
Glu
Lys
315

Leu

Glu

Arg
Glu
60

Ser
Tle
Met
His
Phe
140
Val
Thr
Arg
Glu
Gln
220
Trp
Val
Ala
Thr
Tle
300
Thr

Asp

Leu

Met
45

Pro
Gln
Thr
Asp
Phe
125
Lys
Leu
Val
Lys
Leu
205
Ser
Thr
Gly
Thr
Arg
285
Tle
Tle

Glu

Lys

Phe

Arg

Arg

Gln

Ile

110

Glu

Ser

Ser

Gly

Arg

190

Glu

Pro

His

Tyr

Tyr

270

Leu

Leu

Pro

Thr

Lys

Asp
Arg
Lys
Glu
95

Trp
Trp
Asn
Ser
Glu
175
Asn
Lys
Tyr
Gln
Cys
255
Thr
Gly
Asn
Glu
Tle

335
Ile

Arg
Tle
Lys
80

Glu
Gly
Ala
Arg
Tle
160
Met
Ser
Glu
Ala
Leu
240
Ser
Phe
Pro
Asn
Val
320

Gln

Glu
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Lys
Val
Tyr
385
Ile
Asp
Gly
Lys
Ser
465
Asp
Lys
His
Lys
Ile
545
Ile
Ser
Glu
Ser
Asp

625
Glu

Lys
Ala
370
Asp
Arg
Asp
His
Gly
450
Gly
Glu
Val
Ile
Ile
530
Ser
Val
Leu
Arg
Gln
610

Glu

Thr

Pro
355
Asn
Gly
Ser
Gln
Leu
435
Asn
Leu
Tle
Val
Glu
515
Val
Tle
Arg
Lys
Asn
595
Ser

Asn

Asn

340
Phe

Tyr
Tle
Tyr
Leu
420
Ser
Thr
Lys
Thr
Asn
500
Leu
Ser
Leu
Tyr
Glu
580
Gly
Phe

Arg

Lys

Tle
Ser
Gly
Leu
405
Tle
Leu
Tyr
Lys
Asn
485
Ala
Ala
Ala
Ser
Lys
565
Tle
Ala
Tle

Lys

Asp
645

Asn
Glu
Tyr
390
Lys
Glu
Lys
Lys
Glu
470
Pro
Ile
Arg
Gln
Glu
550
Leu
Pro
Pro
Asp
Lys

630
Trp

Leu
Arg
375
Ala
Ser
Glu
Ala
Glu
455
Lys
Tle
Tle
Glu
Asp
535
His
Trp
Ala
Tle
Ser
615

Gly

Glu

Lys
360
Thr
Leu
Ser
Leu
Ile
440
Ala
Arg
Val
Arg
Leu
520
Glu
Gly
Lys
Asp
Leu
600
Tyr

Asn

Ala

345
Ala

Asn
Thr
His
Leu
425
Asn
Val
Ser
Lys
Arg
505
Ser
Asn
Tle
Glu
Thr
585
Glu
His
Arg

Phe

158

Phe
Glu
Val
Asn
410
Ser
His
Asp
Lys
Arg
490
His
Lys
Tyr
Leu
Gln
570
Phe
Val
Asn

Ile

Glu
650

Tyr
Thr
Tyr
395
Leu
Leu
Val
Gln
Phe
475
Ala
Gly
Asn
Lys
Asn
55h
Gly
Phe
Asp
Lys
Pro

635
Arg

Glu
Phe
380
Lys
Pro
Ser
Leu
Leu
460
Leu
Leu
Ser
His
Lys
540
Pro
Glu
Asn
His
Val
620

Tyr

Tyr

Tle
365
Ser
Thr
Lys
Tyr
Ser
445
Gly
Pro
Thr
Pro
Asp
525
Asn
Thr
Arg
Glu
Tle
605
Leu

Thr

Val

350

Asn
Thr
Asp
Arg
Thr
430
Ile
Tyr
Pro
Gln
His
510
Glu
Lys
Gly
Cys
Leu
590
Leu
Val

Tyr

Arg

Lys
Leu
Lys
Cys
415
Lys
Met
Asp
Ile
Ala
495
Ser
Arg
Gly
Tyr
Ala
575
Lys
Pro
Tyr

Phe

Ser
655

Val
Asp
Asp
400
Tyr
Phe
Gln
Thr
Ser
480
Arg
Val
Thr
Ala
Asp
560
Tyr
Lys
Tyr
Ser
Leu

640

Asn
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Lys
Leu
Arg
Phe
705
Asn
Asp
Ala
Ile
Trp
785
Ile
Asp
Ala
Lys
Glu
865
Tyr
Lys
Asn
Arg
Asp

945

Pro

Phe
Pro
Tyr
690
Lys
Gly
Arg
Cys
Lys
770
Glu
Ala
Tyr
His
Thr
850
Asn
Glu
Ala
Leu
Glu
930

Leu

Asp

Phe
Arg
675
Ala
Glu
Val
Gln
Thr
755
Glu
Gly
Lys
Ile
Lys
835
Ile
Gly
Ala
Phe
Ile
915
Val

Phe

Thr

Ser
660
Glu
Ser
Ala
Tle
Glu
740
Asp
Ser
Phe
Lys
Phe
820
Gln
Tle
Asp
Tle
Glu
900
Lys
Asn

Glu

Val

Lys

Ser

Thr

Glu

Thr

725

Thr

His

Asn

Arg

Ile

805

Val

Thr

Ile

Phe

Lys

885

Thr

Arg

Gly

Lys

Cys

Lys
Glu
Phe
Asp
710
Ala
Tyr
His
Lys
Asp
790
Ser
Ser
Ile
Glu
Lys
870
Gln
Pro
Val
Gly
Asp

950

Ser

Lys
Leu
Leu
695
Asn
His
Leu
Met
Ser
775
Glu
Glu
Arg
Met
Arg
855
Met
Arg
Leu
Lys
Val
935

Asp

Glu

Arg
Ile
680
Lys
Pro
Phe
His
Val
760
Val
Leu
Glu
Met
Arg
840
Leu
Val
Tyr
Tyr
Val
920
Ala

Lys

Leu

Glu
665
Lys
Asn
Arg
Arg
His
745
Thr
Lys
Leu
Leu
Pro
825
Lys
His
Gly
Leu
Lys
905
Glu
Gln
Tyr

Pro

159

Tyr

Glu

Phe

Lys

Lys

730

Ala

Arg

Lys

Ser

Lys

810

Lys

Gly

Leu

Lys

Glu

890

Pro

Gly

Asn

Tyr

Lys

Leu
Arg
Ile
Arg
715
Arg
Met
Val
Pro
His
795
Ala
Arg
Gly
Lys
Glu
875
His
Ser
Gln
Gly
Met

955
Lys

Leu
His
Glu
700
Arg
Trp
Asp
Thr
Tyr
780
Leu
Gly
Ser
Ile
Asp
860
Gln
Gly
Lys
Ala
Asp
940

Val

Val

Lys
Leu
685
Gln
Val
Gly
Ala
Glu
765
Phe
Ala
Tyr
Ile
Asp
845
Ile
Asp
Lys
Lys
Lys
925
Leu

Pro

Val

Arg
670
Asn
Asn
Gln
Leu
Ile
750
Tyr
Pro
Ser
Gln
Thr
830
Lys
Lys
Met
Asn
Gly
910
Ser
Val

Ile

Ala

Ala

Asp

Leu

Thr

Glu

735

Ile

Tyr

Met

Gln

Ser

815

Gly

Lys

Phe

Ala

Ser

895

Thr

Phe

Arg

Tyr

Ser

Tyr
Thr
Gln
Val
720
Lys
Val
Gln
Pro
Pro
800
Leu
Ala
Gly
Asp
Thr
880
Lys
Gly
Val
Val
Val

960

Ser
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965 970 975
Lys Gly Tyr Glu Gln Trp Leu Thr Leu Asp Asn Ser Phe Thr Phe Lys
980 985 990
Phe Ser Leu Tyr Pro Tyr Asp Leu Val Arg Leu Val Lys Gly Asp Glu
995 1000 1005

Asp Arg Phe Leu Tyr Phe Gly Thr Leu Asp Ile Asp Ser Asp Arg
1010 1015 1020

Leu Asn Phe Lys Asp Val Asn Lys Pro Ser Lys Lys Asn Glu Tyr
1025 1030 1035

Arg Tyr Ser Leu Lys Thr Ile Glu Asp Leu Glu Lys Tyr Glu Val
1040 1045 1050

Gly Val Leu Gly Asp Leu Arg Leu Val Arg Lys Glu Thr Arg Arg
1055 1060 1065

Asn Phe His
1070

<210> 102

211> 1071

<212> PRT

213> ZAUFFE YR
<223> APGO7513.1 RGN
<400> 102

Met
1
Ile
Tyr
Ala
Ala
65
Asp
Leu

Ile

Arg

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

160
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Lys
145
Gln
Trp
Pro
Tle
Ser
225
Pro
Leu
Gln
Asn
Met
305
Thr
Phe
Met
Val
Tyr
385
Tle
Asp

Gly

Glu

Ser

Val

Met

Asn

Val

210

Val

Phe

Leu

Tyr

Phe

290

Phe

Tyr

Lys

Lys

Thr

370

Asp

Arg

Asp

His

Gly

Glu
Asn
Lys
Glu
195
Thr
Asp
Ala
Lys
Phe
275
Gln
Gln
Tyr
Gly
Pro
355
Asn
Thr
Ser
Gln
Leu

435
Arg

Leu
Glu
Asn
180
Tyr
Leu
Leu
Ser
Gly
260
Asn
Pro
Arg
Asp
Leu

340
Phe

Val
Tyr
Leu
420

Ser

Thr

Lys
Lys
165
Ala
Val
Phe
Gln
Gly
245
Lys
Thr
Phe
Thr
Tle
325
Thr
Tle
Ala
Ala
Leu
405
Tle

Phe

Tyr

Asp
150
Arg
Asp
Phe
Glu
Lys
230
Asn
Glu

Leu

Thr

Asn
Lys
Tyr
390
Lys
Glu

Lys

Gln

Val

Leu

Cys

Ser

Ala

215

Thr

Ala

Lys

Asp

Lys

295

Tyr

Lys

Asp

Leu

Lys

375

Ala

Arg

Glu

Ala

Glu

Glu
Ser
Ser
Val
200
Gln
Tyr
Tle
Arg
Gln
280
Glu
Tyr
Trp
Pro
Lys
360
Thr
Leu
Ser
Leu
Tle

440
Ala

Thr Gly Lys

Leu
Lys
185
Ser
Arg
Tle
Val
Val
265
Tle
Gln
Lys
Leu
Asn
345
Pro
Asn
Thr
Asn
Leu
425
Asn

Ile

161

Tyr
170
Tyr
Arg
Lys
Gln
Asn
250
Pro
Asn
Arg
Lys
Ala
330
Glu
Phe
Glu
Val
Asn
410
Thr
His

His

155
Arg

Gly
Ala
Phe
Ile
235
Lys
Lys
Arg
Asp
Lys
315
Leu
Glu
Tyr
Val
Tyr
395
Leu
Leu

Val

Gln

Val

Thr

Lys

Asp

His

220

Trp

Val

Ala

Thr

Ile

300

Thr

Asp

Leu

Glu

Phe

380

Lys

Ser

Ser

Leu

Leu

Leu
Val
Arg
Leu
205
Ser
Ala
Gly
Thr
Arg
285
Tle
Tle
Glu
Lys
Tle
365
Ser
Thr
Lys
Tyr
Pro

445
Gly

Ser
Gly
Arg
190
Glu
Ser
His
Tyr
Tyr
270
Leu
Leu
Pro
Thr
Lys
350
Lys
Ala
Asp
Arg
Thr
430

Ile

Tyr

Ser
Glu
175
Asn
Lys
Tyr
Gln
Cys
255
Thr
Gly
Asp
Glu
Tle
335
Tle
Lys
Leu
Lys
Cys
415
Lys

Met

Asp

Tle
160
Met
Ser
Glu
Ala
Leu
240
Ser
Phe
Pro
Lys
Val
320
Gln
Glu
Val
Asp
Asp
400
Tyr
Phe

Gln

Thr
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Thr
465
Asp
Lys
His
Lys
Val
545
Ile
Ser
Glu
Ser
Asp
625
Glu
Ser
Leu
Arg
Phe
705
Asn

Asp

Ala

450

Asn

Glu

Val

Ile

Ile

530

Ser

Val

Leu

Gln
610
Glu
Glu
Phe
Pro
Tyr
690
Lys
Gly

Arg

Cys

Leu
Tle
Val
Glu
515
Met
Tle
Arg
Lys
Ser
595

Ser

Asn

Phe
Arg
675
Ala
Glu
Val

Gln

Thr
755

Lys
Thr
Asn
500
Leu
Thr
Leu
Tyr
Lys
580
Gly
Phe
Gln
Lys
Ser
660
Glu
Ser
Ala
Tle
Glu

740
Asp

Lys
Asn
485
Ala
Ala
Ala
Tle
Lys
565
Tle
Pro
Tle
Lys
Glu
645
Lys
Ser
Ser
Val
Thr
725

Thr

His

Glu
470
Pro
Ile
Arg
His
Asp
550
Leu
Pro
Pro
Asp
Lys
630
Lys
Asn
Tyr
Gly
710
Ala

Tyr

His

455

Asn
Tle
Tle
Glu
Asp
535
Asn
Trp
Ala
Val
Ser
615
Gly
Glu
Lys
Leu
Leu
695
Tle
His
Leu

Met

Arg
Val
Arg
Leu
520
Glu
Gly
Lys
Asn
Leu
600
Tyr
Asn
Ser
Arg
Ile
680
Lys
Thr
Leu
His

Val
760

Ser Met Phe

Lys
Arg
505
Ser
Asn
Ile
Glu
Thr
585
Glu
His
Arg
Phe
Gly
665
Lys
Asn
Arg
Arg
His

745
Thr

162

Arg
490
Tyr
Lys
Tyr
Leu
Gln
570
Phe
Val
Asn
Ile
Glu
650
Tyr
Glu
Phe
Lys
Lys
730

Ala

Lys

475
Ala

Gly
Ser
Lys
Asn
555
Gly
Phe
Asp
Lys
Pro
635
Ser
Leu
Arg
Ile
Lys
715
Arg

Met

Val

460
Leu

Leu
Ser
His
Lys
540
Pro
Glu
Asn
His
Val
620
Tyr
Tyr
Leu
His
Glu
700
Tyr
Trp

Asp

Thr

Pro
Thr
Pro
Asp
525

Asn

Thr

Glu
Tle
605
Leu
Thr
Val
Lys
Leu
685
Lys
Val
Gly

Ala

Glu
765

Ile
Gln
Asn
510
Glu
Lys
Gly
Cys
Leu
590
Leu
Val
Phe
Arg
Lys
670
Asn
Asn
Gln

Leu

Ile
750

Tle
Ala

495

Ser

Gly
Tyr
Ala
57h
Lys
Pro
Tyr
Phe
Ser
655
Ala
Asp
Leu
Thr
Glu
735

Ile

Tyr

Pro
480
Arg
Val
Lys
Ala
Asp
560
Tyr
Lys
Tyr
Gly
Ser
640
Asn
Tyr
Thr
Lys
Val
720
Lys

Val

Gln
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Ile

Trp

785

Ile

Asp

Ala

Lys

Glu

865

Tyr

Lys

Asn

Arg

Asp

945

Val

Lys

Phe

Asp

Leu

Arg

Gly

Ile

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

Ser Leu Tyr Pro Tyr Asp Leu Val Arg Leu Val Lys Gly Asp Glu

995 1000 1005

Arg Phe Leu Tyr Phe Ser Thr Leu Asp Ile Asn Ser Asp Arg
1010 1015 1020

Asn Phe Lys Asp Val Asn Lys Pro Ser Lys Gln Ala Glu Tyr
1025 1030 1035

Tyr Ser Leu Lys Thr Ile Glu Asn Leu Glu Lys Tyr Glu Ile
1040 1045 1050

Val Leu Gly Asp Leu Arg Leu Val Arg Gln Glu Thr Arg Lys
1055 1060 1065

Phe Lys

163
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107
<210>
211>
212>
<213>
223>
<400>

0
103
1072
PRT

ST IR R Y
APG08290.1 RGN

103

Met Ser Glu Leu

1
Ile Gly

Tyr Glu

Ala Glu
50

Ala Arg

65

Glu Ile

Leu Asp

Ile Arg

Arg Leu
130

Lys Ser

145

Gln Val

Trp Ile

Pro Asn

Ile Val
210

Ser Lys

225

Pro Phe

Trp
Lys
35

Ile
Ser
Arg
Leu
Leu
115
Leu
Glu
Asn
Lys
Glu
195
Thr

Asn

Ala

Gly
20

Val
Pro
Ser
Asn
Leu
100
Asp
Tle
Leu
Glu
Asp
180
Tyr
Leu

Leu

Ser

Asp

5

Val

Arg

Asn

Arg

Leu

85

Gly

His

Lys

Lys

165

Ala

Val

Phe

Gln

Gly
245

Tyr
Ile
Ile
Lys
Arg
70

Leu
Pro
Leu
Leu
Asp
150
Arg
Glu
Phe
Glu
Glu

230

Asn

Glu
Val
Gly
55

Arg
Val
Leu
Asp
Ala
135
Ala
Leu
Phe
Ser
Ala
215

Thr

Ala

Tle
Leu
Asp
40

Ala
Leu
Gln
Ser
Arg
120
Gln
Glu
Phe
Ser
Val
200
Gln

Tyr

Ile

Gly
Phe
25

Lys
Ser
Asn
His
Lys
105
Leu
Arg
Thr
Leu
Lys
185
Ser
Arg

Leu

Leu

164

Leu
10

Trp
Gly
Leu
Arg
Gly
90

Lys
Leu
Arg
Gly
Tyr
170
Tyr
Arg
Lys

Gln

Asn
250

Asp
Asn
Val
Ala
Lys
75

Met
Ser
Asn
Gly
Lys
155
Arg
Asp
Ala
Phe
Ile

235
Lys

Tle
Lys
Arg
Glu
60

Ser
Tle
Tle
His
Phe
140

Val

Thr

Asp

Gln
220
Trp

Val

Gly
Asp
Met
45

Pro
Gln
Thr
Asp
Leu
125
Lys
Leu
Val
Arg
Leu
205
Ser

Ala

Gly

Thr
Arg
30

Phe
Arg
Arg
Gln
Ile
110
Glu
Ser
Ser
Gly
Arg
190
Glu
Ser
His

Tyr

Asn
15

Glu
Asp
Arg
Lys
Glu
95

Trp
Trp
Asn
Ser
Glu
175
Asn
Lys
Tyr

Gln

Cys
255

Ser
Arg
Lys
Ile
Lys
80

Glu
Asp
Ala
Arg
Ile
160
Met
Ser
Glu
Ala
Leu

240

Ser
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Leu Leu Lys

Gln
Asp
Met
305
Ser
Phe
Lys
Val
Tyr
385
Ile
Asp
Gly
Glu
Thr
465
Asp
Lys
His
Lys
Ile

545
Ile

Tyr
Phe
290
Phe
Tyr
Lys
Lys
Ala
370
Asp
Arg
Asp
His
Gly
450
Asn
Glu
Val
Ile
Ile
530

Ser

Val

Phe
275
Gln
Gln
Tyr
Gly
Pro
355
Asn
Ala
Ser
Gln
Leu
435
Arg
Leu
Tle
Val
Glu
515

Met

Ile

Arg

Gly
260
Ser
Pro
Arg
Asp
Leu
340
Phe
Tyr
Ile
Tyr
Leu
420
Ser
Thr
Lys
Thr
Asn
500
Leu
Thr

Leu

Tyr

Lys

Ala

Phe

Thr

Ile

325

Asn

Ile

Ala

Ala

Leu

405

Ile

Phe

Tyr

Lys

Asn

485

Ala

Ala

Ala

Ile

Lys

Glu
Leu
Thr
Asp
310
Arg
Tyr
Asn
Glu
Tyr
390
Lys
Glu
Lys
Gln
Glu
470
Pro
Ile
Arg
His
Glu

550
Leu

Arg
Asp
Gln
295
Tyr
Lys
Asp
Leu
Arg
375
Ala
Lys
Glu
Ala
Glu
455
Asn
Ile
Ile
Glu
Asp
535

Asn

Trp

Arg
Gln
280
Glu
Tyr
Trp
Pro
Lys
360
Thr
Leu
Ser
Leu
Ile
440
Ala
Arg
Val
Arg
Leu
520
Glu

Gly

Lys

Tle
265
Val
Gln
Lys
Leu
Asn
345
Ala
Asn
Thr
Asn
Phe
425
Asn
Tle
Ser
Lys
Arg
505
Ser
Asn
Tle

Glu

165

Pro
Asn
Lys
Lys
Glu
330
Glu
Phe
Glu
Val
Asn
410
Thr
His
His
Met
Arg
490

Tyr

Lys

Leu

Gln

Lys

Arg

Glu

Lys

315

Leu

Glu

Tyr

Ala

395

Leu

Leu

Val

Gln

Phe

475

Ala

Gly

Ser

Lys

Asn

555
Gly

Ala
Thr
Tle
300
Thr
Asp
Leu
Glu
Phe
380
Lys
Ser
Ser
Leu
Leu
460
Leu
Tle
Ser
His
Lys
540

Pro

Glu

Thr
Arg
285
Ile
Ile
Glu
Lys
Ile
365
Ser
Thr
Lys
Tyr
Pro
445
Gly
Pro
Thr
Pro
525

Asn

Thr

Tyr
270
Leu
Leu
Pro
Thr
Lys
350
Lys
Thr
Asp
Arg
Thr
430
Ile
Tyr
Leu
Gln
Asn
510
Glu
Lys

Gly

Cys

Thr

Gly

Asp

Glu

Ile

335

Ile

Lys

Leu

Lys

Cys

415

Lys

Met

Asp

Ile

Ala

495

Ser

Arg

Gly

Tyr

Ala

Phe
Pro
Lys
Val
320
Gln
Glu
Val
Asp
Asp
400
Tyr
Phe
Gln
Thr
Pro
480
Arg
Val
Lys
Ala
Asp

560
Tyr
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Ser Leu Lys

Glu
Ser
Asp
625
Glu
Lys
Leu
Arg
Phe
705
Asn
Asn
Ala
Ile
Trp
785
Ile
Asp
Ala

Lys

Glu
865

Arg
Gln
610
Glu
Thr
Leu
Pro
Tyr
690
Lys
Gly
Arg
Cys
Lys
770
Glu
Ala
Tyr
His
Thr

850

Asn

Asn
595
Ser
Asn
Asn
Phe
Arg
675
Ala
Glu
Val
Gln
Thr
755
Glu
Gly
Lys
Ile
Asp
835

Ile

Gly

Glu
580
Gly
Phe
Arg
Lys
Ser
660
Glu
Ser
Val
Tle
Glu
740
Asp
Ser
Phe
Lys
Phe
820
Gln

Ile

Asp

565
Ile

Ser
Tle
Asn
Asp
645
Lys
Ser
Thr
Glu
Thr
725
Thr
His
Asn
Arg
Tle
805
Val
Thr

Ile

Phe

Pro
Pro
Asp
Lys
630
Trp
Lys
Glu
Phe
Val
710
Ala
Tyr
His
Lys
Asp
790
Ser
Ser
Ile

Lys

Lys
870

Pro
Tle
Ser
615
Gly
Glu
Lys
Leu
Leu
695
Asn
His
Leu
Met
Ser
775
Glu
Glu
Arg
Arg
Arg

855
Met

Asp
Leu
600
Tyr
Asn
Ala
Arg
Ile
680
Lys
Leu
Leu
His
Val
760
Val
Leu
Glu
Met
Arg
840

Val

Val

Thr
585
Glu
His
Arg
Phe
Glu
665

Lys

Asn

His
745
Thr
Lys
Leu
Leu
Pro
825
Lys

Arg

Gly

166

570
Phe

Val
Asn
Ile
Glu
650
Tyr
Glu
Phe
Lys
Lys
730
Ala
Arg
Lys
Ser
Lys
810
Lys
Gly

Leu

Lys

Phe
Asp
Lys
Pro
635

Arg

Leu

Ile
Lys
715
Arg
Met
Ile
Pro
His
795
Ala
Arg
Gly

Lys

Glu
875

Asn
His
Val
620
Tyr
Tyr
Leu
His
Glu
700
Arg
Trp
Asp
Thr
Tyr
780
Leu
Gly
Ser
Ile
Asp

860
Gln

Glu
Tle
605
Leu
Thr
Val
Lys
Leu
685
Gln
Val
Gly
Ala
Glu
765
Phe
Ala
Tyr
Val
Asp
845

Ile

Asp

Leu
590
Leu
Val
Tyr
Arg
Lys
670
Asn
Asn
Gln
Leu
Ile
750
Tyr
Pro
Ser
Gln
Thr
830
Lys

Lys

Leu

575
Lys

Pro
Tyr
Phe
Ser
655
Thr
Asp
Leu
Thr
Glu
735
Tle
Tyr
Met
Gln
Ser
815
Gly
Lys

Phe

Ala

Lys
Tyr
Ser
Leu
640
Asn
Tyr
Thr
Gln
Val
720
Lys
Val
Gln
Pro
Pro
800
Ser
Ala
Gly

Asp

Thr
880
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Tyr Glu Ala Ile Lys Gln Arg Tyr Leu Glu His Arg Lys Asn Ser Lys
885 890 895
Lys Ala Phe Glu Thr Pro Leu Tyr Lys Pro Ser Lys Lys Gly Thr Gly
900 905 910
Asn Leu Ile Lys Arg Val Lys Ile Glu Gly Gln Thr Lys Ala Phe Val
915 920 925
Arg Glu Val Asn Gly Gly Val Ala Gln Asn Ser Asp Leu Val Arg Val
930 935 940
Asp Leu Phe Glu Lys Asp Asp Lys Tyr Tyr Met Val Pro Ile Tyr Val
945 950 955 960
Pro Asp Thr Val Cys Ser Glu Leu Pro Lys Lys Val Val Lys Ser Gly
965 970 975
Lys Gly Tyr Glu Gln Trp Leu Thr Leu Asp Asn Ser Phe Thr Phe Lys
980 985 990
Ser Ser Leu Tyr Pro Tyr Asp Leu Val Arg Leu Val Lys Gly Asn Glu
995 1000 1005
Asp Arg Phe Leu Tyr Phe Gly Thr Leu Asp Ile Asp Ser Asp Arg
1010 1015 1020
Leu Asn Phe Lys Asp Val Asn Lys Pro Ser Lys Gln Asn Glu Tyr
1025 1030 1035
Arg Tyr Ser Leu Lys Thr Ile Glu Asn Leu Glu Lys Tyr Glu Val
1040 1045 1050
Gly Val Leu Gly Asp Leu Arg Leu Val Lys Gln Glu Thr Arg Arg
1055 1060 1065
Ile Phe Asn Arg
1070
<210> 104
211> 1337
<212> PRT
213> [HERE R
223> APG05459.1 RGN
<400> 104
Met Lys Lys Asp Tyr Val Ile Gly Leu Asp Ile Gly Thr Asn Ser Val
1 5 10 15
Gly Trp Ala Val Met Thr Glu Asp Tyr Gln Leu Val Lys Lys Lys Met
20 25 30
Pro Ile Tyr Gly Asn Thr Glu Lys Lys Lys Ile Lys Lys Asn Phe Trp
35 40 45
Gly Val Arg Leu Phe Glu Glu Gly His Thr Ala Glu Asp Arg Arg Leu

167
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50

Lys Arg Thr

65
Tyr

Phe
Trp
His
Ser
145
Tle
Glu
Asn
Pro
Thr
225
Asn
Asp
Ala
Gly
Ala
305
Ala

Asp

Tyr

Leu
Phe
His
Glu
130
Ser
Val
Asn
Gln
Glu
210
Lys
Gly
Phe
Ser
Asp
290
Val
Lys

Leu

Asp

Gln
Ala
Arg
115
Thr
Glu
Lys
Ile
Thr
195
Ser
Lys
Leu
Lys
Glu
275
Glu
Glu
Leu

Lys

Asn
355

Ala
Ala
Arg
100
His
Tyr
Gln
Tyr
Ser
180
Phe
Val
Ser
Phe
Lys
260
Ser
Tyr
Leu
Ser
Lys

340
Leu

Phe
85

Leu
Pro
Pro
Ala
Arg
165
Val
Val
Leu
Glu
Gly
245
Val
Tyr
Ser
Ser
Ser
325

Phe

Phe

Arg
70

Phe
Gln
Ile
Thr
Asp
150
Gly
Lys
Asn
Ile
Lys
230
Gln
Phe
Glu
Asp
Thr
310
Ser

Lys

Lys

95

Glu
Glu
Phe
Tle
135
Leu
His
Glu
Gly
Glu
215
Val
Phe
Gly
Glu
Val
295
Tle
Met

Arg

Asn

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

Phe

Glu
360

Ser Arg Arg

Ala

Phe

105

Lys

His

Leu

Leu

Phe

185

Ser

Glu

Gln

Lys

Glu

265

Leu

Leu

Ala

Val

Ile

345
Gln

168

Met
90

Leu
Leu
Leu
Tle
Tle
170
Gln
Arg
Leu
Gln
Leu
250
Glu
Glu
Ala
Asp
Arg

330

Lys

75
Thr

Val
Glu
Arg
Tyr
155
Glu
Gln
Leu
Thr
Phe
235
Met
Glu
Gly
Ala
Ser
315
Phe

Glu

Asp

60
Arg

Ala
Pro
Asp
Lys
140
Leu
Gly
Phe
Val
Glu
220
Pro
Val
Ala
Ile
Lys
300
Asp
Thr

Asn

Gly

Asn

Leu

Glu

Glu

125

Lys

Ala

Lys

Met

Ser

205

Lys

Gln

Gly

Lys

Leu

285

Asn

Lys

Glu

Cys

Tyr
365

Arg
Asp
Asp
110
Val
Leu
Leu
Leu
Tle
190
Ala
Ala
Glu
Asn
Tle
270
Ala
Val
Lys
His
Pro

350
Ala

Leu
Glu
95

Lys
Ala
Ala
Ala
Ser
175
Ile
Pro
Ser
Lys
Lys
255
Thr
Lys
Tyr
Ser
Gln
335

Asp

Gly

Arg
80

Asn
Lys
Tyr
Asp
His
160
Thr
Tyr
Leu
Arg
Ala
240
Ala
Tyr
Val
Asp
His
320
Glu

Glu

Tyr
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Tle Ala His

Lys
385
Ile
Val
Arg
Glu
Lys
465
Pro
Ala
Ser
Val
Lys
545
Phe
Arg
Asp
Gly
Glu
625
Arg

Lys

Lys

370
Lys

Ala
Tle
Gln
Gln
450
Gly
Tle
Thr
Glu
Phe
530
Ala
Lys
Asn
Gln
Leu
610
Asp
Thr

Lys

Leu

Tle
Gln
Pro
Ala
435
Leu
Asp
Arg
Ala
Lys
515
Asn
Asn
Thr
Glu
Phe
595
Thr
Tle
Gln

Leu

Ile

Ala
Tle
Glu
His
420
Ala
Val
Ala
Pro
Phe
500
Val
Glu
Phe
Arg
Tyr
580
Asn
Arg
Tle
Leu
Glu

660

Asn

Gly
Gln
Asn
405
Gln
Tyr
Thr
Ser
Trp
485
Tle
Leu
Leu
Ser
Arg
565
Asn
Ala
Ala
Lys
Ser
645

Arg

Gly

Lys
Asp
390
Phe
Tle
Tyr
Phe
Thr
470
Asn
Glu
Pro
Thr
Gly
550
Lys
Thr
Ser
Glu
Tle
630
Thr

Lys

Ile

Val

375

Ile

Leu

His

Pro

455

Phe

Leu

Lys

Lys

535

Lys

Val

Glu

Phe

Leu

615

Leu

Phe

His

Tyr

Ser

Ala

Arg

Leu

Phe

440

Ile

Ala

Gln

Met

His

520

Ile

Glu

Lys

Ile

Ser

600

Asp

Thr

Lys

Tyr

Asp

Gln Leu Lys

Gly
Lys
Ala
425
Leu
Pro
Trp
Glu
Thr
505
Ser
Ser
Lys
Lys
Val
585
Thr
His
Tle
Gly
Thr
665

Lys

169

Ala
Gln
410
Glu
Lys
Tyr
Leu
Thr
490
Asn
Leu
Tyr
Glu
Lys
570
Thr
Tyr
Pro
Phe
Gln
650

Gly

Glu

Glu
395
Arg

Leu

Glu

Lys
475
Val
Phe
Leu
Thr
Lys
55h
Asp
Leu
Gln
Asp
Glu
635
Phe

Trp

Ser

Phe
380
Tyr
Thr
Gln
Asn
Val
460
Arg
Asp
Asp
Tyr
Asp
540
Ile
Ile
Ser
Asp
Asn
620
Asp
Ser

Gly

Gly

Tyr

Phe

Phe

Ala

Gln

445

Gly

Gln

Leu

Thr

Glu

525

Asp

Phe

Ile

Gly

Leu

605

Ala

Arg

Ala

Arg

Lys

Gln
Leu
Asp
Tle
430
Glu

Pro

Ser

Asp
Gln
Leu
590
Leu
Glu
Gln
Glu
Leu

670
Thr

Tyr
Glu
Asn
415
Tle
Lys
Leu
Glu
Gln
495
Leu
Phe
Gly
Tyr
Phe
575
Glu
Lys
Lys
Arg
Val
655

Ser

Ile

Val
Lys
400
Gly
His
Tle
Ser
Glu
480
Ser
Pro
Met
Tle
Leu
560
Tyr
Glu
Cys
Leu
Tle
640
Leu

Lys

Leu
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Asp
Phe
705
Gln
Asn
Leu
Arg
Lys
785
Glu
Leu
Met
Tle
Asn
865
Val
Leu
Lys
Gln
Tle
945

Ile

Gly

Tyr
690
Met
Lys
Glu
Lys
Ile
770
Arg
Ile
Arg
Tyr
Asp
850
Leu
Pro
Tyr
Gly
Arg
930
Leu

Ile

Leu

675
Leu

Gln
Ala
Leu
Ile
755
Val
Arg
Gly
Asp
Thr
835
His
Val
Ser
Ala
Glu
915
Gln
Asp

Thr

Tyr

Ile

Leu

Gln

Ala

740

Val

Val

Ser

Ser

Thr

820

Gly

Ile

Leu

Lys

Ala

900

Gln

Leu

Gln

Leu

Lys
980

Lys
Ile
Ser
725
Gly
Asp
Glu
Ile
Asn
805
Arg
Asp
Ile
Val
Glu
885
Gly
Gly
Val
Arg
Lys

965
Val

Asp
Asn
710
Ser
Ser
Glu
Met
Gln
790
Leu
Leu
Glu
Pro
Gly
870
Val
Leu
Gly
Glu
Tyr
950

Ala

Arg

Asp
695
Asp
Glu
Pro

Leu

Ala
775
Arg

Leu
Phe
Leu
Gln
855
Ser
Val
Tle
Leu
Thr
935
Asn

Ser

Glu

680
Gly

Ser
His
Ala
Val
760
Arg
Leu
Lys
Leu
Ser
840
Ser
Thr
Lys
Ser
Thr
920
Arg
Ala

Leu

Val

Val
Gln
Glu
Tle
745
Ala
Glu
Lys
Glu
Tyr
825
Leu
Phe
Glu
Asp
Gln
905
Leu
Gln
Asn

Thr

Asn
985

170

Ser
Leu
Glu
730
Lys
Tle
Asn
Tle
Gln
810
Tyr
His
Met
Asn
Met
890
Arg
Glu
Tle
Ser
Ser

970
Asp

Lys
Ser
715
Thr
Lys
Met
Gln
Val
795
Pro
Met
Arg
Lys
Arg
875
Lys
Lys
Asp
Thr
Lys
955

Gln

Tyr

His
700
Phe
Leu
Gly
Gly
Thr
780
Glu
Thr
Gln
Leu
Asp
860
Gly
Ala
Phe
Lys
Lys
940
Glu

Phe

His

685
Tyr

Lys
Ser
Tle
Tyr
765
Thr
Lys
Thr
Asn
Ser
845
Asp
Lys
Tyr
Gln
Ala
925
Asn
Lys

Arg

His

Asn
Asn
Glu
Tyr
750
Ala
Ser
Ala
Asn
Gly
830
His
Ser
Ser
Trp
Arg
910
His
Val
Lys

Ser

Gly
990

Arg
Ala
Thr
735
Gln
Pro
Thr
Met
Glu
815
Lys
Tyr
Leu
Asp
Glu
895
Leu
Phe
Ala
Val
Tle

975
Gln

Asn
Ile
720
Val
Ser
Lys
Gly
Ala
800
Gln
Asp
Asp
Asp
Asp
880
Lys
Thr
Ile
Gly
Gln
960

Phe

Asp
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Ala Tyr Leu Asn Cys Val Val Ala Thr Thr Leu Leu Lys
1000

Asn

Ala

Asn

Asp

Lys

Val

Pro

Lys

Phe

Leu

Ile

Met

Arg

Met

Gln

Gln

Phe

Val

Ala

995

Leu Ala Pro

1010
Phe
1025
Leu
1040
Gly
1055
Glu
1070
Gln
1085
Ser
1100
Tyr
1115
Thr
1130
Gly
1145
Leu
1160
Lys
1175
Arg
1190
Val
1205
Cys
1220
His
1235
Ala
1250
Lys
1265
Ala

Lys

Met

Glu

Leu

Lys

Asn

Gly

His

Ile

Phe

Leu

Leu

Leu

Leu

Gln

Glu

Leu

Ser

Glu

Arg

Ile

Asn

Gly

Lys

Gly

Glu

Thr

Leu

Pro

Leu

Pro

Leu

Pro

Val

Phe

Phe

Glu

Asn

Phe

Leu

Tyr

Gly

Leu

Phe

Lys

Ile

Glu

Lys

Ala

Glu

Pro

Glu

His

Glu

Ile

Phe

Lys

Phe

Trp

His

Phe

Ile

Asp

Gly

Met

Glu

Tyr

Ser

His

Asn

Phe

Thr

Ala

Gln

Val
1015
Ala
1030
Thr
1045
Ser
1060
Gln
1075
Ser
1090
Pro
1105
Ser
1120
Lys
1135
Glu
1150
Lys
1165
Thr
1180
Ala
1195
Leu
1210
Gln
1225
Gln
1240
Leu
1255
Asn
1270
Leu

Tyr

Thr

Glu

Asn

Met

Lys

Val

Pro

Lys

Lys

Gly

Leu

Lys

Leu

Ser

Glu

Ala

Gln

Met

Gly Glu Tyr

Ala

Asp

Ser

Asn

Glu

Lys

Val

Pro

Thr

Phe

Tyr

Glu

Thr

Glu

Ile

Lys

Thr

Gln

171

Lys

Glu

Tyr

Ile

Ser

Asn

Val

Leu

Leu

Glu

Ala

Leu

Ser

Leu

Ser

Ala

Phe

Thr

Pro

Leu

Val

Ile

Gly

Ala

Ile

Phe

Phe

Gln

Leu

Leu

Glu

Lys

Asp

Asn

1005
Pro Lys Phe Gln

1020
Ile
1035
Arg
1050
Lys
1065
Lys
1080
Lys
1095
Leu
1110
Tyr
1125
Lys
1140
Glu
1155
Pro
1170
Pro
1185
Lys
1200
Tyr
1215
Ala
1230
Arg
1245
Val
1260
Val
1275
Ala

Ile

Phe

Asn

Lys

Pro

Asp

Thr

Gln

Gln

Arg

Glu

Gly

His

Tyr

Val

Gln

Lys

Met

Val Tyr Pro

Tyr

Met

Ile

Val

Lys

Pro

Val

Glu

Asn

Val

Gly

Asn

Ala

Val

Val

Gln

Glu

Gly

Thr

Lys

Lys

Glu

Gly

Gln

Leu

Ile

Pro

Leu

Arg

Gln

Lys

Glu

Asp

Ile

Ile

Ala
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Pro Ser Thr Phe Lys Phe Phe

Tyr

128
129
Thr
131

132

210>
211>
212>
213>
223>
<400>
Met Ala Lys Asn

1

0

5

Ser Ile Lys Glu Ile

0

5
105
1436
PRT

Fn BRT S
APG04583.1 RGN

105

Trp Ala Leu Val

Gly
Phe
Arg
65

Leu
Glu
Glu
His
Asp
145
Tyr

Ala

Arg

Met
Gly
50

Gly
His
Lys
Pro
Glu
130
Lys
Leu

Trp

Gly

Gly
35

Lys
Val
Arg
Ile
Lys
115
Met
Asn
Arg

Leu

Glu
195

20

Ser

Gly

Arg

Val

Asp

100

Leu

Leu

Gly

Lys

Ile

180
Glu

Ile
5
Gln
Arg
Asn
Arg
Leu
85
Phe
Ala
Ala
Glu
Lys
165

Leu

Glu

Leu
Gln
Tle
Ser
Leu
70

His
Thr
Phe
Asp
Asp
150
Ala

Asn

Lys

1285

1300

1315

Gly
Asp
Ile
Ile
55

Arg
Leu
Gln
Asp
Phe
135
Cys
Leu

Phe

Glu

Leu
Phe
Pro
40

Ser
Glu
Leu
Arg
Ser
120
Lys
Leu
Thr

Asn

Asn
200

Asp
Glu
25

Met
Gln
Arg
Gly
Phe
105
Glu
Gln
Val
Gln
Gln

185

Pro

172

Leu
10

Asn
Ser
Thr
His
Phe
90

Gly
Phe
Asn
Pro
Lys
170

Lys

Asn

Gly

Lys

Gln

Ala

Leu

75

Leu

Lys

Leu

Gln

155

Ile

Arg

Lys

1290
Gln Lys Asp Ile Glu Arg Ala Arg
1305
Phe Asp Ala Thr Ile

1320
Ser Thr Thr Gly Leu Tyr Glu Thr Arg Arg Lys Val Val Asp
1330

1335

Thr
Glu
Asp
Glu
60

Leu
Pro
Phe
Phe
Pro
140
Asp
Glu

Gly

Leu

Asn
Gly
Ile
45

Arg
Arg
Lys
Ile
Lys
125
Glu
Trp
Lys

Tyr

Val
205

Ser
Asn
30

Leu
Thr
Arg
His
Asn
110
Asp
Phe
Thr
Tyr
Tyr

190
Gly

Tle
15

Tle
Gly
Gly
Glu
Tyr
95

Gln
Ser
Leu
Tle
Glu
175

Gln

Phe

Ile Tyr Gln

Gly
Leu
Glu
Tyr
Arg
80

Asp
Ala
Phe
Lys
Tyr
160
Leu

Leu

His
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Ser
Gly
225
Arg
Phe
Lys
Trp
Lys
305
Gln
Lys
Glu
Arg
His
385
Gln
Asn
Ser
Leu
Leu
465
Lys

Lys

Trp

Leu
210
Glu
Ser
Ile
Asp
Thr
290
Thr
Lys
Gln
Leu
Asn
370
Leu
Lys
Glu
Asn
Ala
450
Lys
Lys

Gly

Asn

Lys

Thr

Ser

Val

Gly

275

Leu

Val

Ile

Glu

Gln

355

Asn

Phe

Ser

Asn

Pro

435

Ile

Ser

Glu

Leu

Tyr

Ile

Trp

Lys

Thr

260

Ile

Leu

Gly

Lys

Leu

340

Ser

Glu

Leu

Ser

Gly

420

Tyr

Tyr

Thr

Ile

Lys

500
Val

Val
Tyr
Ile
245
Thr
Val
Lys
Thr
Gly
325
Glu
Glu
Gln
Asn
Ile
405
Glu
Tyr
Thr
Gln
Lys
485

Gly

Gln

Asp
Ser
230
Ser
Asp
Lys
Lys
Tyr
310
Lys
Gln
Asn
His
Asp
390
Ser
Glu
Gln
Lys
Asp
470
Gln

Lys

Asp

Val
215
Leu
Leu
Leu
Arg
Lys
295
Ile
Met
Ile
Leu
Gln
375
Ile
Asn
Val
Glu
Asp
455
Trp
Asp

Ala

Lys

Ile

His

Ala

Asn

Ser

280

Thr

Tyr

Val

Leu

Leu

360

Gln

Ile

Cys

Ile

Phe

440

Asp

Glu

Ala

Leu

Asp

Pro Asp Ala

Leu
Asp
Asp
265
Phe
Glu
Asp
Arg
Lys
345
Gln
Met
Phe
Thr
His
425
Arg
Asp
Asp
Leu
Thr
505

Tyr

173

Glu
Trp
250
Asp
Arg
Lys
Asn
Thr
330
Thr
Asp
Leu
Tyr
Leu
410
Arg
Leu
Lys
Leu
Ile
490

Ile

Pro

Asn
235
Lys
Gly
Ala
Asp
Leu
315
Ile
Gln
Cys
Glu
Gln
395
Glu
Leu
Leu
Asn
Leu
475
Lys

Glu

Gly

Glu
220
Gly
Asp
Ser
Pro
Ile
300
Leu
Glu
Lys
Val
Ala
380
Arg
Phe
Lys
Gln
Val
460
Arg
Phe

Val

Asn

Thr

Trp

Lys

Glu

Ser

285

Asp

Leu

Arg

Glu

Arg

365

Lys

Pro

Arg

Val

Trp

445

Thr

Trp

Leu

Ala

Glu

Asn
Val
Val
Lys
270
Ala
Asn
Asn
Lys
Phe
350
Glu
Asp
Leu
Lys
Ile
430
Val
Asn
Leu
Ile
Lys

510
Thr

Lys
Tyr
Arg
255
Leu
Asp
Ser
Pro
Phe
335
His
Leu
Phe
Arg
Ser
415
Ala
Gln
Glu
His
Glu
495

Tyr

Arg

Lys
Arg
240
Asp
Asp
Asp
Asn
Lys
320
Tyr
Ser
Tyr
Val
Ser
400
Lys
Lys
Asn
Phe
Ser
480
Lys

Arg

Tyr
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Leu
Leu
545
Asn
Lys
Pro
Leu
Asp
625
Asp
Ser
Val
Val
Arg
705
Lys
Glu
Arg
Arg
Asn
785

Glu

Lys

Ile
530
Thr
Asp
Gly
Phe
Leu
610
Gln
Glu
Glu
Tyr
Asp
690
Asn
Asp
Ile
Lys
Ile
770
Val

Glu

Ile

515
Gln

Tyr
Lys
Leu
Lys
595
Pro
Asn
Asn
Thr
Gly
675
Asp
Pro
Ile
His
Arg
755
Lys
Arg

Gly

Ser

Ser
Glu
Tle
Asp
580
Ser
Leu
Ser
Tle
Asp
660
Arg
Leu
Tle
Trp
Tle
740
Tle
Ala
Pro

Val

Lys
820

Arg
Asn
Glu
565
Glu
Asp
Met
Lys
Lys
645
Phe
His
Lys
Val
Asn
725
Glu
Thr
Leu
Tyr
Leu

805
Thr

Leu
Glu
550
Tyr
Val
Tyr
Arg
Glu
630
Gly
Gln
Ser
Gln
Glu
710
Phe
Leu
Thr
Leu
Ser
790

Asn

Ala

Asp
535
Met
Glu
Thr
Gly
Phe
615
Arg
Ala
Glu
Phe
695
Gln
Tyr
Gly
Met
Ala
775
Pro

Ala

Gln

520
Lys

Ala
Lys
Phe
Ser
600
Gly
Ile
Val
Leu
Ala
680
Leu
Val
Gly
Arg
Val
760
Glu
Met

Glu

Pro

Val
Leu
Ala
Val
585
Phe
Thr
Gly
Arg
Pro
665
Asp
Asp
Ile
Lys
Glu
745
Thr
Met
Gln

Glu

Ser
825

174

Glu
Trp
Leu
570
Glu
Ser
Gln
Lys
Glu
650
Leu
Tle
Asp
Thr
Gly
730
Met
Asp
Ala
Gln
Asn

810
Ala

Tyr
His
55h
Lys
Ala
Glu
Trp
Ile

635
Lys

Ala
Phe
Glu
715
Ala
Lys
Asn
Leu
Glu
795

Ile

Thr

Ala
540
Ile
Ser
Phe
Lys
Asn
620
Leu
Ala
Leu
Gly
Lys
700
Thr
Lys
Asn
Glu
Asp
780
Ile

Asp

Asp

525

Pro
Ile
Phe
Lys
Ala
605
Trp
Thr
Arg
Ala
Lys
685
Gln
Leu
Asp
Thr
Asn
765
Gln
Leu

Asp

Leu

Lys
Tyr
Ala
Lys
590
Ile
Asp
Gly
His
Gln
670
Trp
His
Arg
Phe
Ala
750
Thr
Asn
Lys

Asp

Lys
830

Asp
Ser
Asn
575
Phe
Lys
Asn
Glu
Leu
655
Tyr
Asn
Ser
Ala
Phe
735
Asp
Asn
Val
Tle
Tle

815
Arg

Phe
Tle
560
Lys
Pro
Lys
Tle
640
Asn
Val
Ser
Leu
Val
720
Ser
Glu
Leu
Asp
Tyr
800

Leu

Tyr
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Lys Leu

Ile Pro
850

Ile Pro

865

Cys Glu

Phe Ile

Gln Val

Asn Tyr
930

Ile Pro

945

Ser Lys

Glu Gly

Asn Gly

Val Trp
1010
Leu Thr
1025
Thr Ile
1040
Lys Arg
1055
Ala Cys
1070
Ser Lys
1085
Lys Tyr
1100
Ile Glu
1115
Phe Thr

Trp

835

Leu

Gln

Ala

Lys

Lys

915

Asn

Glu

Tyr

Ser

Lys

995

Asn

Asn

Pro

Ile

Ala

Ser

Glu

Lys

Glu

Leu

Asn

Ser

Ala

Asn

900

Ile

Lys

Lys

Ile

Lys

980

Ile

Asp

Ser

Thr

Asp

Thr

Asp

Lys

Glu

Asp

Glu

Lys

Arg

Val

885

His

Leu

Asn

Met

Thr

965

Asp

Thr

Leu

Asn

Val

His

Arg

Thr

Val

Val

Thr

Gln

Leu

Tyr

870

Asn

His

Glu

Arg

Ile

950

Gln

Asp

Thr

Val

Asp

Pro

Arg

Asp

Lys

Ala

Pro

Arg

Lys Tyr Arg
840
Phe Thr Pro

855

Phe Asp Asp

Lys Leu Lys

Gly Glu Val

905

Val Ser Asp
920
Gly Lys Arg

935

Glu Arg Gln

Val Leu Ser

Gly Val Asn

985

Ser Pro

Glu Tyr

Ser Met

Tyr Thr

845

Glu Ile

860

875

Asp Asn

890

Val Asp

Tyr Glu

Asn Lys

Leu Asn

Ser Asn

Gln Ile

Phe Gly

Asp Phe

925

Leu Leu

940

955

Asn Ile

970

Ser Lys

Asp Thr

Val Arg

Asn Ile

Gly

Glu

Lys

Gly

Met

910

Val

Leu

Arg

Asp

Val
990

Gln
His
Val
Leu
895
Gly
Lys
Glu
Tyr
Asp

975

Pro

Met
Ile
Ile
880
Val
Lys
Gln
Asp
Ile
960

Lys

Gly

Arg Leu Lys Gln Asp Trp Gly Leu Asn Asp
1000
Leu Pro Arg Phe

1015
Phe
1030
Ile
1045
His
1060
His
1075
Arg
1090
Tyr
1105
Lys
1120
Thr

Thr Ser Lys

Glu Leu Ser

His Ala Met

Val Asn Leu

Tyr Asp Leu

Asn Asp Pro

Asp Phe Ile

Leu Leu Glu

175

Glu

Asn

Lys

Asp

Leu

Asn

Lys

Lys

Asn

10

05

Arg Met Asn Thr

1020
Thr
1035
Gly
1050
Ala
1065
Asn
1080
Arg
1095
Thr
1110
Pro
1125
Ile

His

Phe

Leu

Asn

Lys

Gly

Trp

Val

Gly

Ser

Val

Glu

Leu

Glu

Glu

Ile

Lys

Lys

Ile

Ser

Arg

Arg

Thr

Ser
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Phe

Glu

Ile

Gly

Leu

Thr

Asn

Pro

Asp

Gln

Lys

Tyr

Asn

Glu

Asn

Asn

Tyr

Asn

Asp

1130
Lys
1145
Lys
1160
Asn
1175
Gln
1190
Thr
1205
Ile
1220
Tyr
1235
Glu
1250
Gly
1265
Gly
1280
Phe
1295
Glu
1310
Ile
1325
Thr
1340
Asp
1355
Ile
1370
Gln
1385
Lys
1400
Asn
1415

Gln

Ile

Trp

Val

Ala

Glu

Leu

Gly

Lys

Ser

Val

Asp

Val

Asn

Leu

Lys

Cys

Val

Ile

Asn

Glu

Ala

His

Thr

Ser

Lys

Ile

Ala

Lys

Glu

Lys

Ile

Glu

Val

Val

Phe

Glu

Met

Leu

Asn

Val

Leu

Arg

Ile

Ser

Glu

His

Phe

Ala

Ser

Glu

Lys

Tyr

Asp

Phe

Tyr

Ile

Asp

Lys

Thr

Lys

Glu

Gln

Thr

Ala

Gly

Gly

Val

Val

Ser

Lys

1135
Val
1150
Lys
1165
Lys
1180
Arg
1195
Thr
1210
Asp
1225
Asp
1240
Leu
1255
Pro
1270
Leu
1285
Lys
1300
Lys
1315
Gln
1330
Lys
1345
Pro
1360
Ile
1375
Arg
1390
Ala
1405
Glu
1420

Ile

Lys

Ala

Ile

Leu

Thr

Asn

Asn

Ile

Gly

Gly

Arg

Lys

Gln

Glu

Tyr

Asn

Leu

Asn

Asn

Val

Leu

Lys

Asp

Gly

Asn

Lys

Leu

Glu

Thr

Ser

Gln

Leu

Glu

Lys

Asp

Asn

Cys

176

Lys

Lys

His

Val

Ala

Ile

Pro

Asn

Lys

Thr

Asn

Tyr

Gly

Leu

Gly

Val

Val

Lys

Val

Ala

Val

Lys

Ala

Ser

Gln

Glu

Ile

Val

Gly

Leu

Glu

Leu

Phe

Val

Val

Ser

Met

Lys

1140
Thr
1155
Glu
1170
Glu
1185
Lys
1200
Phe
1215
Lys
1230
Val
1245
Arg
1260
Arg
1275
Asn
1290
Phe
1305
Thr
1320
Gln
1335
Thr
1350
Phe
1365
Ser
1380
Thr
1395
Glu
1410
Leu
1425

Asn

Gln

Thr

Gly

Asn

Ile

Ala

Leu

Val

Lys

Phe

Ile

Ala

Leu

Asp

Phe

Ser

Lys

Asn

Lys

Val

Lys

Glu

Leu

Phe

Tyr

Phe

Thr

Gly

Pro

Val

Ser

Glu

Ser

Val

Ser

Val

Tyr

Gly

Ser

Ile

Lys

Leu

Ser

Asn

Glu

Thr

Ile

Leu

Pro

Pro

Asn

Thr

Val

Ile

Asp
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Arg Leu Gly Lys Ile Ser Lys

143

<210>
211>
212>
213>
223>
<400>
Met Met Ile Lys

1
Gly

Leu
Asp
Tyr
65

Arg
Ala
Thr
Leu
Gly
145
Lys
Leu
Glu
Ile
Trp

225
Lys

Trp
Gly
Phe
50

Arg
Leu
Ser
Glu
Phe
130
Gln
Lys
Leu
Glu
Val
210

Tyr

Ile

0
106
1456
PRT

Fn 2R S
APGO1688.1 RGN

106

Ala Leu
20

Met Gly

35

Gly Lys

Ser Val

His Arg

Gln Ile
100

Pro Lys

115

Gln Asn

Gly Leu

Ala Leu

Asn Phe
180

Glu Glu

195

Asp Val

Ser Leu

Pro Leu

Asn
5
Ile
Ser
Gly
Arg
Val
85
Asp
Leu
Ser
Lys
Ser
165
Asn
Asn
Val

Ile

Phe

Ile
Lys
Arg
Asn
Arg
70

Leu
Phe
Ala
Phe
Ile
150
Gln
Gln
Pro
Ala
Leu

230
Asp

Ala

1435

Leu
Gln
Tle
Ser
55

Leu
His

Glu

Asn
135
Pro
Lys
Lys
Asn
Asp
215

Glu

Trp

Gly
Asp
Ile

40
Ile

Leu
Lys
Glu
120
Glu
Tyr
Ile
Arg
Lys
200
Glu

Asn

Lys

Leu
Phe
25

Pro
Ser
Glu
Leu
Lys
105
Asn
Met
Asp
Glu
Gly
185
Leu
Pro
Gly

Asp

177

10
Glu

Met

Gln

Asn
90

Phe
Trp
Leu
Trp
Lys
170
Tyr
Val
Gln

Trp

Lys

Leu

Asn

Ser

Thr

Phe

75

Phe

Gly

Gly

Glu

Thr

155

Glu

Tyr

Glu

Lys

Val

235
Thr

Gly
Lys
Gln
Ala
60

Leu
Leu
Lys
Gly
Asp
140
Ile
Glu
Gln
Phe
Gly
220

Tyr

Arg

Thr
His
Asp
45

Asp
Leu
Pro
Phe
Lys
125
Phe
Tyr
Leu
Leu
Tyr
205
Lys

Arg

Asp

Asn
Gly

30
Ile

Gln
Lys
110
Phe
Lys
Tyr
Ala
Arg
190
Ser
Ser

Arg

Phe

Ser
15
Glu

Leu

Thr

His

95

Ser

Ser

Ala

Leu

175

Gly

Leu

Asp

Ala

Ile

Ile

Ile

Gly

Lys

Glu

80

Tyr

Glu

Phe

Ala

160

Ile

Glu

Lys

Ile

Ser

240
Val
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Thr Thr Asp

Asn
Val
Gly
305
Lys
Leu
Asn
Glu
Met
385
Ser
Gly
Tyr
Tyr
Asn
465
Ile
Asn
Val

Ser

Asp
545

Glu
Lys
290
Thr
Gly
Lys
Asp
Ala
370
Asp
Ile
Ile
Tyr
Arg
450
Lys
Glu
Lys
Glu
Arg

530
Ile

Lys
275
Lys
Tyr
Lys
Gln
Asp
355
His
Asp
Ser
Glu
Gln
435
Lys
Asp
Gln
Lys
Asp
515

Leu

Glu

Leu
260
Arg
Lys
Ile
Leu
Ile
340
Leu
Gln
Leu
Asn
His
420
Glu
Asp
Phe
Lys
Leu
500
Lys

Asp

Gln

245

Asn

Ser

Thr

Tyr

Val

325
Leu

Leu
Tle
Cys
405
Thr
Phe
Asp
Glu
Pro
485
Leu
Lys

Lys

Lys

Asp
Phe
Glu
Glu
310
Arg
Glu
Asn
Thr
Phe
390
Thr
Gln
Arg
Glu
Ser
470
Leu
Asn
Tyr

Val

Ile
550

Asp
Arg
Gln
295
Thr
Thr
Lys
Asp
Leu
375
Tyr
Leu
Tyr
Leu
Ala
455
Leu
Ile
Ala
Pro
Glu

535
Trp

Arg
Ala
280
Glu
Leu
Tle
Gln
Cys
360
Ser
Gln
Glu
Leu
440
Asn
Phe
Lys
Glu
Cys
520

Asn

His

Ser
265
Pro
Ile
Leu
Glu
Lys
345
Ile
Lys
Arg
Phe
Lys
425
Gln
Val
Glu
Phe
Ala
505
Asn

Ile

Ile

178

250
Val

Ser
Asp
Leu
Arg
330
Glu
Arg
Lys
Pro
Arg
410
Ala
Trp
Thr
Phe
Leu
490
Glu
Glu

Ser

Ile

Lys
Glu
Gln
Asn
315
Lys
Phe
Glu
Asp
Leu
395
Lys
Ile
Met
Lys
Leu
475
Leu
Lys
Thr

Asp

Tyr
555

Thr

Asn

Ser

300

Pro

Phe

His

Leu

Phe

380

Tyr

Pro

Tyr

Glu

460

Asn

Glu

Tyr

Lys

Asp

540

Ser

Asp
Asp
285
His
Lys
Tyr
Gln
365
Val
Ser
Lys
Lys
Asn
445
Phe
Asn
Gln
Arg
Thr
525

Phe

Val

Lys

270

Trp

Lys

Gln

Lys

Glu

350

His

Gln

Asp

Ser

430

Leu

Leu

Arg

Lys

510

Met

Leu

Asn

255
Glu

Thr
Thr
Lys
Asp
335
Leu
Asn
Leu
Lys
Glu
415
Asn
Asn
Asn
Lys
Asp
495
Asn
Ile

Thr

Asp

Gly
Leu
Val
Tle
320
Glu
Lys
Asn
Leu
Ser
400
Asn
Pro
Tle
Thr
Glu
480
Tle
Tyr
Ser

Arg

Lys
560
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Ile Glu Tyr

Asp
Ser
Leu
Ser
625
Asn
Ser
Glu
Val
Ala
705
Arg
Lys
Glu
Arg
Arg
785
Asn
Glu
Lys

Lys

Ile

Glu
Glu
Met
610
Asp
Arg
Ile
Ile
Tyr
690
Glu
Asn
Asp
Ile
Lys
770
Ile
Val
Asp
Ile
Leu

850

Pro

Asn
Tyr
595
Arg
Ile
Asp
Asn
Asp
675
Gly
Asp
Pro
Ile
His
755
Lys
Lys
Arg
Asp
Ser
835

Trp

Leu

Glu
Ser
580
Gly
Leu
Tyr
Lys
Leu
660
Leu
Arg
Leu
Ile
Trp
740
Ile
Leu
Ala
Pro
Val
820
Lys

Leu

Asn

Lys
565
Phe
Ser
Gly
Phe
Lys
645
Lys
Phe
His
Glu
Val
725
Leu
Glu
Thr
Leu
Phe
805
Leu
Thr

Glu

Lys

Ala

Ile

Phe

Lys

Lys

630

Ile

Leu

Gln

Ser

Glu

710

Glu

Lys

Leu

Asn

Leu

790

Ser

Lys

Ala

Gln

Leu

Leu
Glu
Ser
Tyr
615
Asn
Ser
Gln
Gly
Glu
695

Phe

Gln

Gly
Gln
775
Ala
Pro
Ser
Gln
Lys

855
Phe

Lys
Ala
Glu
600
Trp
Tle
Glu
Glu
Leu
680
Ala
Leu
Val
Gly
Arg
760
Tle
Glu
Met
Asp
Pro
840

Tyr

Thr

Ser Phe Ala

Phe
585
Lys
Tyr
Glu
Glu
Glu
665
Arg
Ser
Lys
Ile
Asn
745
Glu
Ser
Met
Gln
Ile
825
Ser
Lys

Pro

179

570
Lys

Ala
Glu
Asn
Asp
650
Leu
Leu
Met
Asp
Thr
730
Gly
Met
Glu
Met
Gln
810
Glu
Pro

Ser

Glu

Lys
Ile
Asp
Leu
635
Lys
Lys
His
Ile
Phe
715
Glu
Ala
Lys
Asn
Asn
795
Glu
Ile
Ser

Pro

Tyr

Thr
Phe
Lys
Glu
620
Leu
Glu
Asp
Ile
Gly
700
Lys
Thr
Lys
Leu
Glu
780
Asp
Ile
Glu
Asp
Tyr

860
Glu

Arg
Ser
Lys
605
Ile
Gly
Lys
Phe
Ala
685
Lys
Gln
Leu
Asp
Pro
765
Asn
Ser
Leu
Asp
Leu
845

Thr

Ile

Asn
Pro
590
Leu
Val
Asp
Trp
Gln
670
Gln
Trp
His
Arg
Phe
750
Ala
Thr
Ser
Lys
Asp
830
Lys

Gly

Glu

Asp
575
Phe
Leu
Lys
Phe
Asn
655
Thr
Tyr
Asn
Ser
Val
735
Phe
Asp
Asn
Val
Ile
815
Ile
Arg

Gln

His

Leu

Lys

Pro

His

Ser

640

Lys

Ala

Leu

Ser

Leu

720

Val

Asn

Asp

Phe

Glu

800

Tyr

Leu

Tyr

Ile

Ile
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865
Ile

Cys

Phe

Ser

His

945

Ile

Ser

Gly

Lys

Trp

Thr

Phe

Lys

Ala

Ala

Lys

Ile

Phe

Phe

Pro

Glu

Ile

Ile
930
Tyr

Pro

Lys

Ser

Ile
1010
Asn
1025
Asn
1040
Leu
1055
Arg
1070
Cys
1085
Lys
1100
Phe
1115
Glu
1130
Thr
1145
Lys
1160

Gln

Ser

Lys

915

Lys

Ala

Glu

Tyr

Asp

995

Thr

Asp

Ser

Pro

Ile

Ala

Ser

Glu

Arg

Leu

Gln

Ser

Ala

900

Gln

Val

Asn

Lys

Ile

980

Glu

Thr

Leu

Lys

Thr

Asp

Thr

Asp

Lys

Glu

Asp

Asn

885
Val

Phe
Phe
Asn
Met
965

Ser

Gly

870
Tyr

Asn

Gly

Glu

Gln

950

Ile

Gly

Val

Phe Asp Asp

Lys Leu Lys

905

Gly Thr Ile
920
Thr Lys Glu

935

Gly Lys Arg

Glu Arg Gln

Val Leu Ser

985

875

Ser Phe

890

Asp Asn

Ile Glu

Tyr Glu

Asn Lys

Ser Asn

Tyr Ile

Leu Gly

925

Asp Phe

940

955

Met Asn

970

Asn Ile

Leu Leu

Asp Thr

Val Arg

Lys
Gly
910
Phe
Val
Met

Arg

Val
990

Val
895
Leu

Gly

Lys

Glu

Tyr

975
Glu

880
Ile

Glu
Lys
Lys
Asp
960

Ile

Asp

Asn Ser Lys Asn Ile Val Pro Gly Asn Gly
1000

Gln Leu Lys

Ile

Val

Val

His

Lys

Thr

Val

Val

Val

Leu

Leu

Phe

Pro

Arg

Asp

Lys

Val

Pro

Lys

Arg

1015
Pro
1030
Thr
1045
Ile
1060
His
1075
His
1090
Arg
1105
Tyr
1120
Lys
1135
His
1150
Val
1165

10

05

Gln Asp Trp Gly Leu Asn Asp Val

Arg Phe Glu

Ala Trp Asn

Glu Tyr Ser

His Ala Leu

Val Asn Leu

Tyr Asp Leu

Asn Asp Ala

Gln Phe Leu

Asn Leu Glu

Ile Asn Lys

180

Arg

Glu

Lys

Asp

Leu

Lys

Lys

Lys

Thr

Ala

1020
Met
1035
Asn
1050
Gly
1065
Ala
1080
Asn
1095
Lys
1110
Thr
1125
Pro
1140
Ile
1155
Thr
1170

Asn

Tyr

Phe

Leu

Asn

Lys

Gly

Trp

Ile

Asn

Gln

Gln

Ser

Val

Gln

Ser

Glu

Glu

Val

Leu

Lys

Lys

Ile

Ser

Met

Lys

Asn

Ser

Tyr
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Glu Lys
1175
Glu GIn
1190
Asp Thr
1205
Lys Gly
1220
Phe Asp
1235
Lys Ile
1250
Leu Ala
1265
Glu Lys
1280
Arg Val
1295
Asn Lys
1310
Phe Phe
1325
Thr Ile
1340
Ser Val
1355
Asn Asp
1370
Asn Asn
1385
Ile Tyr
1400
Pro Tyr
1415
Gln Leu
1430
Lys Leu
1445

Tyr

Thr

Val

Lys

Leu

Leu

Phe

Tyr

Phe

Lys

Ala

Pro

Val

Phe

Val

Lys

Met

Asn

Asn

<210> 107

Val

Gly

Ser

Ile

Lys

Lys

Ser

Asn

Glu

Asp

Val

Leu

Asp

Val

Asp

Val

Val

Lys

Val

Glu

Thr

Gly

Leu

Ser

Asn

Pro

Asp

Leu

Lys

Tyr

Asn

Leu

Tyr

Phe

Val

Ala

Ile

Asp

Lys

Asn

Lys

Thr

Ile

Glu

Gly

Gly

Tyr

Glu

Glu

Lys

Ile

Lys

Ser

Thr

Glu

Arg

Asp
1180
Trp
1195
Val
1210
Ala
1225
Gly
1240
Leu
1255
Gly
1270
Lys
1285
Ser
1300
Val
1315
Asp
1330
Val
1345
Gly
1360
Pro
1375
Asp
1390
Phe
1405
Thr
1420
Phe
1435
Leu
1450

Gly

Ala

Asp

Thr

Ser

Ala

Ile

Pro

Lys

Glu

Glu

Ile

Thr

Ser

Ile

Thr

Ile

Thr

Gly

Thr

Ile

Leu

Arg

Ile

Phe

Asp

His

Phe

Ala

Lys

Glu

Asn

Gly

Lys

Gly

Val

Lys

Asn

181

Lys

Arg

Pro

Lys

Thr

Lys

Asp

Gln

Gln

Ala

Gly

Arg

Asp

Asp

Lys

Asn

Asn

Glu

Ile

Asn

Lys

Trp

Ser

Asp

Asp

Leu

Pro

Val

Lys

Lys

Gln

Phe

Glu

Glu

Arg

Lys

Lys

Ser

Lys
1185
Pro
1200
Val
1215
Leu
1230
Thr
1245
Gly
1260
Asn
1275
Ile
1290
Gly
1305
Gly
1320
Arg
1335
Lys
1350
Tyr
1365
Leu
1380
Ile
1395
Leu
1410
Leu
1425
Glu
1440
Lys
1455

Glu

Met

Lys

Asp

Gly

Asn

Lys

Asn

Gln

Thr

Asn

Gln

Leu

Glu

Asn

Ser

Glu

Ile

Ala

Arg

His

Val

Ser

Ile

Pro

Asn

Lys

Ser

Asn

Tyr

Gly

Cys

Asn

Glu

Cys

Phe

Cys

Val

Lys

Pro

Ser

Gln

Glu

Ile

Val

Gly

Leu

Glu

Leu

Pro

Ile

Ile

Thr

Ile
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211>
212>
213>
223>
<400>
Met Arg Glu Leu

1
Ile

Tyr
Ala
Ala
65

Asp
Leu
Ile
Arg
Lys
145
Gln
Trp
Pro
Ile
Ser
225

Pro

Leu

Gly
Glu
Glu
50

Arg
Ile
Thr
Arg
Leu
130
Ser
Val
Met
Asn
Val
210
Val

Phe

Leu

1071
PRT

ST IR R Y
APG05733.1 RGN

107

Trp Gly
20

Lys Thr

35

Ile Pro

Ser Ser
Arg Asn
Ser Leu
100
Leu Asp
115
Leu Ile
Glu Leu

Asn Glu

Lys Asn
180

Glu Tyr

195

Thr Leu

Asp Leu

Ala Ser

Lys Gly
260

Asp
5
Val
Arg
Lys
Arg
Leu
85
Tyr
Gly
His
Lys
Lys
165
Ala
Val
Phe
Gln
Gly

245
Lys

Tyr
Ile
Ile
Thr
Arg
70

Leu
Pro
Leu
Leu
Asp
150
Arg
Asp
Phe
Glu
Lys
230

Asn

Glu

Arg
Glu
Val
Gly
55

Arg
Val
Leu
Asp
Ala
135
Val
Leu
Cys
Ser
Ala
215
Thr

Ala

Lys

Tle
Leu
Asp
40

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

Ile

Arg

Gly
Ser
25

Lys
Ser
Asn
His
Lys
105
Leu
Arg
Thr
Leu
Lys
185
Ser
Arg
Ile

Val

Val
265

182

Leu
10

Trp
Gly
Leu
Arg
Glu
90

Ser
Leu
Arg
Gly
Tyr
170
Tyr
Arg
Lys
Gln
Asn

250

Pro

Asp
Asn
Val
Ala
Lys
75

Ile
Ser
Asp
Gly
Lys
155
Arg
Gly
Ala
Phe
Ile
235

Lys

Lys

Ile
Lys
Arg
Glu
60

Ser
Ile
Met
Arg
Phe
140
Val
Thr
Lys
Asp
His
220
Trp

Val

Ala

Gly
Asp
Met
45

Pro
Gln
Ser
Asp
Phe
125
Lys
Leu
Val
Arg
Leu
205
Ser
Ala

Gly

Thr

Thr
Arg
30

Phe
Arg
Arg
Gln
Ile
110
Glu
Ser
Ser
Gly
Arg
190
Glu
Ser
His
Tyr

Tyr
270

Asn
15

Glu
Asp
Arg
Lys
Lys
95

Trp
Trp
Asn
Ser
Glu
175
Asn
Lys
Tyr
Gln
Cys

255
Thr

Ser
Gln
Lys
Ile
Lys
80

Glu
Asp
Ala
Arg
Ile
160
Met
Ser
Glu
Ala
Leu
240

Ser

Phe
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Gln
Asn
Met
305
Thr
Phe
Met
Val
Tyr
385
Tle
Asp
Gly
Glu
Thr
465
Asp
Lys
His
Lys
Tle
545

Ile

Ser

Tyr
Phe
290
Phe
Tyr
Lys
Lys
Thr
370
Asp
Arg
Asp
His
Gly
450
Asn
Glu
Val
Ile
Ile
530
Ser

Val

Leu

Phe
275
Gln
Gln
Tyr
Gly
Pro
355
Asn
Thr
Ser
Gln
Leu
435
Arg
Leu
Tle
Val
Glu
515
Met
Tle

Arg

Lys

Asn

Pro

Arg

Asp

Leu

340

Phe

Tyr

Val

Tyr

Leu

420

Ser

Thr

Lys

Thr

Asn

500

Leu

Thr

Leu

Tyr

Lys

Thr

Phe

Thr

Ile

325

Thr

Ile

Ala

Ala

Leu

405

Ile

Phe

Tyr

Lys

Asn

485

Ala

Ala

Ala

Ile

Lys

565
Ile

Leu
Thr
Asp
310
Arg
Tyr
Asn
Lys
Tyr
390
Lys
Glu
Lys
Gln
Glu
470
Pro
Tle
Arg
His
Glu
550

Leu

Pro

Asp
Lys
295
Tyr
Lys
Asp
Leu
Lys
375
Ala
Arg
Glu
Ala
Glu
455
Asn
Tle
Tle
Glu
Asp
535
Asn

Trp

Ala

Gln
280
Glu
Tyr
Trp
Pro
Lys
360
Thr
Leu
Ser
Leu
Tle
440
Ala
Arg
Val
Arg
Leu
520
Glu
Gly

Lys

Asn

Ile Asn Arg

Gln

Lys

Leu

Asn

345

Pro

Asn

Thr

Asn

Leu

425

Asn

Ile

Ser

Lys

Arg

505

Ser

Asn

Ile

Glu

Thr

183

Arg

Lys

Ala

330

Glu

Phe

Glu

Val

Asn

410

Thr

His

His

Met

Arg

490

Lys

Tyr

Leu

Gln

570
Phe

Asp
Lys
315
Leu
Glu
Tyr
Val
Tyr
395
Leu
Leu
Val
Gln
Phe
475
Ala
Gly
Ser
Lys
Asn
555

Gly

Phe

Thr
Tle
300
Thr
Asp
Leu
Glu
Phe
380
Lys
Ser
Ser
Leu
Leu
460
Leu
Leu
Ser
His
Lys
540
Pro

Glu

Asn

Arg
285
Tle
Tle
Glu
Lys
Tle
365
Ser
Thr
Lys
Tyr
Pro
445
Gly
Pro
Thr
Pro
Asp
525
Asn
Thr

Arg

Glu

Leu

Leu

Pro

Thr

Lys

350

Lys

Ala

Asp

Arg

Thr

430

Ile

Tyr

Ile

Gln

Asn

510

Glu

Lys

Gly

Cys

Leu

Gly
Asp
Glu
Tle
335
Tle
Lys
Leu
Lys
Cys
415
Lys
Met
Asp
Tle
Ala
495
Ser
Arg
Gly
Tyr
Ala

57h
Lys

Pro
Lys
Val
320
Gln
Glu
Val
Asp
Asp
400
Tyr
Phe
Gln
Thr
Pro
480
Arg
Val
Lys
Ala
Asp
560

Tyr

Lys
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Glu Arg Ser

Ser
Asp
625
Glu
Ser
Leu
Arg
Phe
705
Asn
Asp
Ala
Ile
Trp
785
Ile
Asp
Ala
Lys
Glu

865
Tyr

Gln
610
Glu
Glu
Phe
Pro
Tyr
690
Lys
Gly
Arg
Cys
Lys
770
Met
Ala
Tyr
His
Thr
850

Asn

Glu

595

Ser
Asn
Asp
Phe
Arg
675
Ala
Glu
Val
Gln
Thr
755
Glu
Gly
Arg
Ile
Asp
835
Ile

Gly

Ala

580
Gly

Phe
Gln
Lys
Ser
660
Glu
Ser
Ala
Tle
Glu
740
Asp
Gly
Phe
Lys
Leu
820
Gln
Tle

Asp

Ile

Pro
Tle
Lys
Glu
645
Lys
Ser
Ser
Val
Thr
725
Thr
His
Asn
Arg
Tle
805
Val
Thr
Tle

Phe

Lys
885

Pro

Asp

Lys

630

Lys

Asn

Tyr

Gly

710

Ala

Tyr

His

Lys

Glu

790

Ser

Ser

Val

Lys

Lys

870
Gln

Val
Ser
615
Gly
Glu
Lys
Leu
Leu
695
Tle
His
Leu
Met
Ser
775
Glu
Glu
Arg
Met
Arg
855

Met

Arg

Leu
600
Tyr
Asn
Ser
Arg
Tle
680
Lys
Thr
Leu
His
Val
760
Tle
Tle
Glu
Met
Lys
840
Val

Val

Tyr

585
Glu

His

Arg

Phe

Gly

665

Lys

Asn

Arg

His
745
Thr
Lys
Leu
Leu
Pro
825
Lys
His
Gly

Leu

184

Val

Asn

Ile

Glu

650

Tyr

Glu

Phe

Lys

Lys

730

Ala

Lys

Lys

Ser

Lys

810

Lys

Gly

Leu

Lys

Glu
890

Asp
Lys
Pro
635

Ser

Leu

Ile
Lys
715
Arg
Met
Val
Pro
His
795
Ile
Arg
Gly

Lys

Glu
875

His
Val
620
Tyr
Tyr
Leu
His
Glu
700
Tyr
Trp
Asp
Thr
Tyr
780
Leu
Gly
Ser
Ile
Asp
860

Gln

Arg

Tle
605
Leu
Thr
Val
Lys
Leu
685
Lys
Val
Gly
Ala
Glu
765
Phe
Glu
Tyr
Val
Asp
845
Tle

Asp

Lys

590
Leu

Val
Phe
Arg
Lys
670
Asn
Asn
Gln
Leu
Ile
750
Tyr
Pro
Ser
Gln
Thr
830
Lys
Lys

Leu

Lys

Pro
Tyr
Phe
Ser
655
Ala
Asp
Leu
Thr
Glu
735
Tle
Tyr
Leu
Gln
Ser
815
Gly
Lys
Phe

Ala

Ser
895

Tyr
Gly
Ser
640
Asn
Tyr
Thr
Lys
Val
720
Lys
Val
Gln
Pro
Pro
800
Ser
Ser
Gly
Asp
Thr

880
Lys
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Lys Ala Phe Glu Thr Pro Leu Tyr Lys Pro Ser Lys Lys Gly Lys Gly
900 905 910
Asn Leu Ile Lys Lys Ile Lys Val Glu Val Gln Thr Lys Ser Phe Val
915 920 925
Arg Glu Ile Asn Gly Gly Val Ala Gln Asn Gly Asp Leu Val Arg Val
930 935 940
Asp Leu Phe Glu Lys Asp Asn Arg Tyr Tyr Met Val Pro Ile Tyr Val
945 950 955 960
Val Asp Thr Val Arg Ser Glu Leu Pro Asn Lys Ala Val Thr Ser Ser
965 970 975
Lys Gly Tyr Glu Gln Trp Leu Ser Ile Asp Asn Ser Phe Thr Phe Lys
980 985 990
Phe Ser Leu Tyr Pro Tyr Asp Leu Val Arg Leu Val Lys Gly Asp Glu
995 1000 1005
Asp Arg Phe Leu Tyr Phe Ser Thr Leu Asp Ile Asn Ser Asp Arg
1010 1015 1020
Leu Asn Phe Lys Asp Val Asn Lys Pro Ser Lys Gln Ala Glu Tyr
1025 1030 1035
Arg Tyr Ser Leu Lys Thr Ile Glu Asn Leu Glu Lys Tyr Glu Ile
1040 1045 1050
Gly Val Leu Gly Asp Leu Arg Leu Val Arg Gln Glu Thr Arg Lys
1055 1060 1065
Ile Phe Lys
1070
<210> 108
211> 1403
<212> PRT
213> FHHwEMF
223> APG06207.1 RGN
<400> 108
Met Val Glu Arg Ile Leu Gly Leu Asp Leu Gly Val Ser Ser Ile Gly
1 5 10 15
Trp Ala Leu Val Glu Glu Asp Val Glu Asn Pro Glu Asn Asn Lys Ile
20 25 30
Ile Lys Leu Gly Val Arg Val Asn Pro Leu Thr Ile Asp Glu Lys Thr
35 40 45
Asn Phe Glu Lys Gly Lys Ser Ile Thr Thr Asn Ala Gly Arg Thr Ser
50 55 60
Ala Arg Ser Ala Arg Arg Asn Leu Gln Arg Phe Lys Leu Arg Arg Lys
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65

Ser Leu Trp

Val
Arg
Val
Val
145
Lys
Leu
Leu
Pro
Gln
225
Ala
Trp
Tyr
Leu
Thr
305
Arg
Glu

Glu

Leu

Leu
Ala
Leu
130
Gln
Glu
Leu
Gln
Asp
210
Arg
Asp
Arg
Val
Gly
290
Ile
Leu
Lys

Leu

Lys
370

Ala
Lys
115
Phe
Ser
Leu
Lys
Asn
195
Tle
Ala
Asn
Val
Tle
275
Ala
Gly
Lys
Tle
Lys

355

Ser

Glu
Glu
100
Ala
Leu
Asp
Tyr
Asn
180
Glu
Leu
Thr
Lys
Glu
260
Thr
Tle
Glu
Asn
Trp
340

Glu

Gln

Val
85

Tle
Ala
Tle
Asp
Glu
165
Gly
Leu
Thr
Ala
Gly
245
Ala
Glu
Ser
Tyr
Gln

325
Glu

Lys

70
Leu

Gly
Lys
Asn
Glu
150
Lys
Lys
Asp
Asp
Ala
230
Thr
Leu
Tle
Asp
Leu
310
Val
Thr

Val

Gly

Ile
Lys
Glu
Lys
135
Gly
Asn
Lys
Arg
Glu
215
Ile
Arg
Ser
Asn
Arg
295
Tyr
Phe
Gln

Arg

Leu
375

Asn
Asn
Lys
120
Lys
Lys
Tyr
Gln
Val
200
Tyr
Phe
Glu
Gln
Asn
280
Ser
Glu
Tyr
Ala
Asp

360
Ile

Tyr
Ser
105
Tle
Arg
Ala
Thr
Tle
185
Trp
Lys
Leu
Glu
Pro
265
Asn
Lys
Glu
Arg
Lys
345

Ile

Ser

186

Lys
90

Thr
Glu
Gly
Tle
Pro
170
Pro
Glu
Lys
Asn
Lys
250
Leu
Leu
Lys
Leu
Gln
330
Phe

Ile

Phe

75
Ile

Phe

Leu

Tyr

Asp

155

Gly

Asp

Phe

Glu

235
Arg

Asn
Leu
Ser
315
Asp
His
Tle

Cys

Tle
Gln
Asp
Lys
140
Gly
Gln
Phe
Gln
Leu
220
Tyr
Phe
Tle
Asn
Tyr
300
Leu
Tyr
Ser

Phe

Glu
380

Lys

Thr

Glu

125

Ser

Met

Tyr

Tyr

Lys

205

Glu

Lys

Gln

Lys

Ser

285

Phe

Asn

Gln

Val

Tyr

365
Phe

Asn
Gln
110
Leu
Ser
Ser
Val
Arg
190
Gln
Gly
Tle
Ala
Glu
270
Ser
Asn
Pro
Asp
Leu
350

Gln

Glu

Asp
95

Tyr
Ala
Arg
Val
Tyr
175
Ser
Tyr
Lys
Tyr
Tyr
255
Val
Gly
Gly
His
Glu
335
Thr

Arg

Ser

80
Thr

Leu
Arg
Lys
Ala
160
Asp
Asp
His
Gly
Thr
240
Gln
Ala
Tyr
Gln
Ala
320
Phe
Thr

Lys

Lys
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Glu
385
Leu
Trp
Tyr
Lys
Ser
465
Asn
Tyr
Lys
Lys
Asn
545
Phe
Asn
Glu
Ser
Asn
625
Gln
Leu

Ile

Gly

Ile

Lys

Gln

Leu

Gly

450

Lys

Glu

Asn

Leu

Glu

530

Ala

Trp

Glu

His

Leu

610

Lys

Ser

Glu

Leu

Lys

Val
Val
Val
Asp
435
Asn
Glu
Lys
Val
Ser
515
Tle
Glu
His
Lys
Ser
595
Ser
Tyr
Leu
Val
Asn

675
Leu

Tle
Val
Leu
420
Gln
Leu
Thr
Leu
Phe
500
Glu
Phe
Leu
Leu
Leu
580
Lys
Ala
Ser
Thr
Leu
660

Gln

Asp

Glu
Pro
405
Asn
Glu
Thr
Lys
Tyr
485
Glu
Leu
Asn
Glu
Tle
565
Tyr
Tle
Lys
Glu
Lys
645
Pro

Met

Gly

Glu
390
Lys
Asn
Glu
Ser
Tle
470
Asp
Leu
Lys
Ala
Gly
550
Tyr
Glu
Leu
Ala
Ala
630
Glu
Lys

Ile

Val

Asn

Ser

Ile

Lys

Gln

455

Asn

Ala

Leu

Ala

Asn

535

Lys

Ser

Leu

Ser

Met

615

Cys

Glu

Asn

Asn

Arg

Gly
Ser
Glu
Glu
440
Lys
Phe
Phe
Lys
Ser
520

Leu

Asp

Leu

Thr

600

Leu

Leu

Ser

Leu

680
Ile

Lys Lys Lys

Pro
Tle
425
Leu
Cys
Lys
Leu
Tle
505
Ala
Tle
Phe
Glu
Glu
585
Tle
Arg
Leu
Glu
Leu
665
Val

Glu

187

Leu
410
Lys
Leu
Leu
Val
Lys
490
Lys
Asp
Asn
Glu
Gly
570
Asn
Val
Tle
Ala
Asn
650
Arg

Asn

Leu

395
Phe

Asn
Phe
Glu
Tle
475
Tle
Glu
Glu
Thr
Asn
555
Asp
Lys
Phe
Tyr
Gly
635
Arg
Asn

Ala

Ala

Arg

Gln

Glu

Asn

Phe

460

Glu

Leu

Asp

Ile

Ser

540

Gln

Asn

Phe

Pro

Pro

620

Tyr

Lys

Pro

Ile

Arg

Lys
Glu
Asp
Glu
445
Leu
Gly
Glu
Arg
Lys
525
Tle
Ala
Ser
Gly
Gln
605
Tyr
Asn
Leu
Val
Tle

685
Glu

Lys
Phe
Gly
430
Leu
Gly
Asn
Leu
Asp
510
Arg
Leu
Ser
Pro
Phe
590
Glu
Tle
His
Lys
Val
670

Ser

Leu

Val
Lys
415
Arg
Asn
Phe
Arg
Lys
495
Glu
Met
Asp
Tyr
Ser
575
Lys
Tyr
Lys
Ser
Glu
655
Glu

Glu

Lys

Gly
400
Ile
Arg
Cys
Lys
Thr
480
Gly
Ala
Val
Phe
Gln
560
Gly
Lys
Gly
Asp
Lys
640
Gln
Lys
His

Lys
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Ser
705
Tle
Val
Leu
Lys
Gln
785
Arg
Ser
Asp
Lys
Arg
865
Tle
Arg
Lys
Glu
His
945
Tle

Glu

Glu

690
Ala

Leu
Asn
Ala
Glu
770
Ser
Gln
Asn
Leu
Lys
850
Asp
Thr
Glu
Tyr
Glu
930
His
Gln
His

Lys

Gln
His
Pro
Gly
755
Asn
Arg
Ala
Lys
Leu
835
Lys
Thr
Asn
Asp
Arg
915
Lys
Ala
Tyr

Gln

Lys
995

Glu
Gln
Ser
740
Asn
Tle
Phe
Asn
Gly
820
Glu
Gly
Gln
Ser
Trp
900
Arg
Glu
Met
Leu
Asn

980

Asn

Lys
725
Arg
Gly
Phe
Phe
Leu
805
Ala
Asn
Ile
Tyr
Val
885
Asp
Leu
Val
Asp
Asn
965

Ile

Gly

Glu
710
Tyr
Asn
Tyr
Thr
Asp
790
Asp
Glu
Gly
Glu
Ile
870
Ile
Leu
Gly
Ile
Ala
950
Tyr

Tyr

Ser

695
Asp

Ala
Asp
Lys
Asp
775
Asp
Lys
Arg
Ser
Tle
855
Ala
Ser
Val
Leu
Pro
935
Leu
Leu

Ala

Lys

Met
Thr
Ile
Asp
760
Lys
Ser
Gly
Glu
Ile
840
Gly
Arg
Thr
Asn
Thr
920
Asp
Thr

Asn

Ile

Thr
Val
Tle
745
Leu
Tyr
Phe
Asn
Glu
825
Ser
Asp
Lys
Ser
Thr
905
Glu
Trp
Val

Ala

Glu
985

Lys
Leu
730
Arg
Tyr
Asp
Ser
Leu
810
His
Lys
Gly
Ala
Gly
890
Met
Ile
Thr
Ala
Arg

970

Asn

Ser
715
Arg
Tyr
Thr
Tle
Asn
795
Thr
Phe
Ala
Phe
Lys
875
Arg
Lys
Val
Lys
Phe
955

Lys

Ile

700
Ile

Gln
Lys
Asn
Asp
780
Lys
Gly
Leu
Lys
Tle
860
Glu
Tle
Glu
Tle
Arg
940
Thr

Asp

Ile

Asn

Glu

Leu

Val

765

His

Val

Tyr

Asn

Tyr

845

Glu

Ile

Thr

Leu

Asn

925

Asn

Thr

Glu

Thr

Glu

Phe

Tyr
750
Lys
Tle
Leu

Asp

Val
830
Glu

Asn
910

Ser

Lys

Glu
990

Ala
Gly
735
Met
Tle
Tle
Val
Phe
815
Tle
Lys
Asp
Phe
Lys
895
Leu
Lys
His
Asn
His

975
Ile

Thr
720
Val
Glu
Glu
Pro
Pro
800
Met
Lys
Leu
Leu
Glu
880
Leu
Asp
Gly
Arg
His
960

Lys

Ile

Ser Arg Arg Phe Lys Thr Pro Met Asn
1005

1000
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Arg Phe
1010
Ser His
1025
Thr Lys
1040
Arg Gly
1055
Leu Gln
1070
Thr Ile
1085
Asn Arg
1100
Gly Lys
1115
Lys Ile
1130
Thr Gly
1145
Asp Tyr
1160
Ile Leu
1175
Ala Phe
1190
Lys Gly
1205
Ala Glu
1220
Leu Asp
1235
Gly Asn
1250
Leu Asp
1265
Asn Gln
1280
Gly Tyr

Arg

Lys

Lys

Gln

Ser

Leu

Leu

Asn

Glu

Tyr

Lys

Lys

Ser

Ile

Ser

Glu

Asn

Asp

Gly

Lys

His

Thr

Lys

Leu

Arg

Met

Lys

Ala

Val

Thr

Asn

Glu

Asn

Ala

Leu

Asn

His

Lys

Leu

Phe

Glu

Lys

Arg

His

Glu

Val

Glu

Val

Leu

Ile

Leu

Leu

Ile

His

Gly

His

Met

Pro

Leu

Ala

Asn

Gly

Lys

Glu

Val

Tyr

Asn

Pro

Arg

Glu

Leu

Asp

Lys

Phe

Asn

Leu

Val

Val

Met

Lys
1015
Lys
1030
Ile
1045
Glu
1060
Lys
1075
Asn
1090
Gly
1105
Lys
1120
Glu
1135
Lys
1150
Lys
1165
Asp
1180
Lys
1195
Thr
1210
Lys
1225
Lys
1240
Ala
1255
Thr
1270
Ile
1285
Thr

Gln

Val

His

Thr

Val

Pro

Asn

Thr

Lys

Ala

Ile

Gln

Glu

Val

Lys

Ile

Ile

Phe

Asp

Leu

His

Val

Lys

Val

Ser

Ile

Asp

Pro

Val

Val

Thr

Phe

Pro

Thr

Asp

Pro

Tyr

Tyr

Lys

Lys

189

Leu

Thr

Lys

Tyr

Ala

His

Pro

Val

Thr

Thr

Lys

Ile

Ile

His

Val

Leu

Glu

Asn

Gln

Lys

Ser

Ala

Gly

Lys

Arg

Lys

Tyr

Leu

Pro

Met

Gly

Trp

Thr

Leu

Asp

Asn

Ala

Tyr

Asn

Glu
1020
Asn
1035
Glu
1050
Ser
1065
Phe
1080
Asn
1095
Lys
1110
Leu
1125
Ser
1140
Asp
1155
Gly
1170
Asn
1185
Leu
1200
Gly
1215
Gly
1230
Phe
1245
Glu
1260
Val
1275
Asn
1290
Glu

Val

Ile

Leu

Lys

Asp

Ala

Ala

Ser

Trp

Asn

Ile

Ala

Asn

Val

Lys

Val

Glu

Leu

Arg

Met

Leu

Asn

Thr

Lys

Tyr

Leu

Phe

Asp

Phe

Phe

Lys

Lys

Glu

Ser

Glu

Ser

Glu

Glu

Phe

Val

Lys

Pro

Phe

Glu

Leu

Ser

Ser

Glu

Lys

Lys

Glu

Glu

Asn

Ile

Thr

Lys

Val

Lys

Val
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Phe

Glu

Lys

Val

Leu

Arg

Gln

1295
Pro
1310
Lys
1325
Ile
1340
Phe
1355
Arg
1370
Asn
1385
Ile
1400

210> 1
211> 1
212> P

<213>
223>

<400> 1
Met Met Lys Arg

1
Trp

Lys

Asn

Ala

65

Asn

Ile

Arg

Val

Ala

Lys

Phe

50

Arg

Leu

Leu

Ala

Leu
130

Asn

Asn

Ser

Arg

Asn

Ile

Gly

09

404
RT

09

Tyr
Leu
35

Glu
Ser
Tle
Ala
Ala

115
Leu

Glu

Leu

Lys

His

Thr

Val

Glu

Val
20

Gly
Lys
Ala
Glu
Glu
100

Ala

Met

Glu Phe

Glu Gln

Val Gly

His Leu

Thr Tyr

Lys Val

Tyr

Tle
5
Leu

Val

Gly

Arg

Val

85

Asn

Ala

Ile

PR B T R A B
APGO1647.1 RGN

Leu

Glu

Arg

Lys

Arg

70

Leu

Gly

Ser

Asn

1300

Asp Pro

1315

Ile

Ser

1330

Tyr Gly

1345

Glu Thr

1360

Ile

Gln

1375

Arg Leu

1390

Gly

Ala

Val

Pro

95

Asn

Lys

Asn

Lys

Lys
135

Leu
Gln
Asn
40

Ile
Leu
Arg
Lys
Glu

120
Lys

Asp
Asp
25

Pro
Thr
Gln
Glu
Ser
105

Ile

Arg

190

Gln Asn

Asn Ser

Thr Val

Leu Lys

Asn His

Leu
10

Glu
Leu
Thr
Arg
Lys
90

Thr

Lys

Gly

Ser Glu Ile

Gly

Asn

Thr

Asn

Tyr

75

Trp

Phe

Leu

Tyr

Leu

Phe

Glu

Ser

Leu

1305

Asp

1320

Phe

1335

Ile

1350

Asp

1365

Leu

1380

Gly

1395

Thr

Glu

Thr

Ala

60

Lys

Ile

Glu

Glu

Lys
140

Ser
Ile
Asp
45

Gly
Leu
Asp
Thr
Glu

125

Ser

Leu Leu Asp

Arg

Arg

Arg

Glu

Lys

Ser
Ser
30

Glu

Arg

Asp
Tyr
110

Leu

Ser

Val

Asp

Lys

Gly

Ile

Ile
15

Gln
Gln
Thr
Arg
Lys
95

Ala

Ala

Arg

Gln

Phe

Glu

Leu

Val

Gly

Ile

Leu

Leu

Glu

80

Ser

Leu

Arg

Lys
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Val
145
Lys
Leu
Leu
Pro
Leu
225
Ala
Trp
Tyr
Leu
Thr
305
Arg
Glu
Gln
Leu
Glu
385
Pro
Asn

Ala

Lys

Asn
Lys
Leu
Gln
Asp
210

Arg

Glu

Tle
Gly
290
Val
Val
Lys
Leu
Lys
370
Val
Lys
Asn

Glu

Leu

Lys
Leu
Lys
Arg
195
Leu
Ala
Asn
Lys
Tle
275
Ala
Gly
Lys
Tle
Lys
355
Ser
Val
Ser
Val
Glu

435

Ser

Glu
Tyr
Glu
180
Glu
Leu
Thr
Lys
Asp
260
Ala
Tle
Gln
Asn
Trp
340
Glu
Gln
Tle
Ser
Lys
420

Gln

Ala

Asp
His
165
Gly
Leu
Thr
Ser
Gly
245
Gly
Glu
Ser
Phe
Gln
325
Ser
Glu
Lys
Asn
Pro
405
Leu

Lys

Tyr

Asp
150
Glu
Lys
Asp
Gln
Ala
230
Thr
Leu
Ile
Asp
Leu
310
Val
Val
Ile
Gly
Gly
390
Ile
Arg

Arg

Gln

Gly

Asn

Lys

Leu

Asp

215

Ile

Arg

Thr

Asn

Arg

295

Phe

Phe

Gln

Arg

Leu

375

Lys

Phe

Asn

Ser

Val

Gln
Leu
Lys
Tle
200
Leu
Phe
Glu
Lys
Gly
280
Ser
Asn
Tyr
Ser
Asp
360
Tle
Asn
Gln
Lys
Leu

440
Leu

Leu
Thr
Tle
185
Trp
Lys
Trp
Glu
Gln
265
Gln
Lys
Gln
Arg
Gln
345
Tle
Ser
Lys
Glu
Tle
425
Phe

Asn

191

Val
Pro
170
Pro
Asp
Glu
Ser
Lys
250
Leu
Leu
Glu
Leu
Gln
330
Tyr
Tle
Phe
Tle
Phe
410
Thr

Glu

Leu

Asp
155
Gly
Asp
Phe
Glu
Lys
235
Lys
Glu
Ala
Leu
Gln
315
Asp
His
Tle
Cys
Val
395
Lys
Lys

Thr

Ile

Gly

Glu

Phe

Gln

Leu

220

Tyr

Ile

Gln

Asn

Tyr

300

His

Tyr

Gln

Phe

Glu

380

Gly

Ile

Glu

Leu

Glu

Met
Phe
Tyr
Phe
205
Lys
Lys
Gln
Glu
Ser
285
Phe
Asn
Leu
Gly
Tyr
365

Phe

Leu

Val

Asn
445
Val

Glu
Val
Arg
190
Lys
Gly
Phe
Ala
Glu
270
Ser
Asn
Thr
Asp
Leu
350
Gln
Glu
Arg
Gln
Tyr
430

Leu

Lys

Val
Tyr
175
Ser
Tyr
Lys
Asn
Tyr
255
Val
Gly
Lys
His
Glu
335
Thr
Arg
Gln
Val
Gln
415
Asn

Lys

Pro

Ala
160
Arg
Asp
Tyr
Gly
Thr
240
Gln
Ala
Tyr
Gln
Ala
320
Phe
Glu
Lys
His
Ala
400
Ile
Leu

Gly

Lys



CN 116157144 A

.1l

124/267 71

Glu
465
Ala
Val
Ser
Ile
Gln
545
His
Arg
Ala
Ser
Tyr
625
Leu
Ile
Asn
Lys
Arg
705
Glu

Ile

Asp

450
Trp

Leu
Arg
Asp
Phe
530
Met
Leu
Leu
Lys
Thr
610
Ser
Thr
Leu
Gln
Leu
690
Tle
Leu

Lys

Ile

Glu

Tyr

Ser

Leu

015

Gln

Gln

Leu

Tyr

Ile

595

Lys

Val

Lys

Pro

Met

675

Ile

Glu

Thr

Ile

Ile
755

Leu
Asn
Glu
500
Asp
His

Gly

Asn
580
Phe
Ala
Ala
Glu
Lys
660
Val
Lys
Leu

Lys

Leu
740

Asn
Ala
485
Leu
Tle
Leu
Asp
Ser
565
Gln
Gly
Tle
Cys
Gln
645
Asn
Asn
Glu
Ala
Ala
725

Gln

Phe

Tyr
470
Tyr
Lys
Pro
Gly
Asp
550
Tyr
Leu
Lys
Arg
Lys
630
Leu
Ser
Val
Gly
Arg
710
Ile

Thr

Lys

455
Thr

Leu

Ile

Val

Ile

535

Phe

Glu

Asn

Ile

Lys

615

Gln

Thr

Leu

Val

Lys

695

Glu

Asn

Glu

Leu

Glu
Asp
Lys
Ser
520
Asn
Glu
Glu
Leu
Ala
600
Tle
Ala
Asn
Arg
Asn
680
Asn
Leu
Thr

Asp

Tyr
760

Leu
Ile
Leu
505
Glu
Thr
Lys
Asp
Lys
585
Leu
Tyr
Gly
Arg
Asn
665
Thr
Ala
Lys
Ser
Gly

745
Gln

192

Glu
Leu
490
Asn
Tle
Ser
Gln
Asn
570
Phe
Gln
Pro
Tyr
Val
650
Pro
Leu
Asp
Lys
Lys
730

Ile

Glu

Gly
475
Asp
Lys
Lys
Ile
Leu
555
Ser
Gly
Glu
Tyr
Asn
635
Leu
Val
Ile
Phe
Asn
715
Ser

Lys

Leu

460

Asn
Ile
Asp
Gly
Leu
540
Ser
Lys
Phe
Asp
Ile
620
His
Lys
Val
Glu
Arg
700
Ala
Glu

Asn

Lys

Ser
Glu
Glu
Met
525
Asp
Tyr
Thr
Ser
Tyr
605
Gln
Ser
Asp
Glu
Thr
685
Phe
Lys
His
Pro

Asn
765

Thr
Gly
Ile
510
Ile
Phe
Gln
Gly
Leu
590
Gly
Asp
Lys
His
Lys

670
Glu

Glu
Glu
Thr

750

Asn

Asn
Tyr
495
Thr
Arg
Asn
Leu
Met
575
Asp
Asn
Val
Ser
Leu
655
Ile

Asn

Glu

Lys
735
Arg

Gly

Leu
480
Asp
Leu
Arg
Ala
Trp
560
Glu
Gln
Leu
Glu
Ser
640
Leu
Asp
Tle
Glu
720
Tle

Asn

Tyr
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Lys

Asn

785

Asp

Lys

Asp

Lys

Gly

865

Gln

Ser

Trp

Ala

Glu

945

Met

Leu

Thr

Leu

Arg

Lys

Gly

His

Asn
770
Val
Ser
Gly
Gly
Glu
850
Leu
Tyr
Val
Gly
Val
930
Val

Asp

Asn

Leu

Tyr

Phe

Asn

Ile

835

Glu

Asp

Ile

Ile

Leu

915

Gly

Ile

Ala

His

Tyr

Asp

Ser

Gln

820

Glu

Gly

Ile

Ala

Ser

900

Val

Leu

Lys

Leu

Leu
980

Ile Lys Ala

995

1010
Ser
1025
Ala Lys Asn
1040
Lys
1055
Lys

Ile Ala

Lys Gln

Glu Ser

Thr
Tle
Asn
805
Thr
Ala
Val
Gly
Lys
885
Thr
Ser
Thr
Asp
Thr
965

Asn

Ile

Lys Glu His

Lys Val Val Thr

Ala GIn Glu Val

Ile Tyr Gly Lys

Asn

Asp

790

Lys

Ala

Tyr

Ser

Glu

870

Lys

Ser

Val

Glu

950

Val

Ala

Glu

Glu
775
His
Val
Phe
Glu
Arg
855
Gly
Ala
Gly
Met
Tyr
935
Ser
Ala

Arg

Ile

Tyr

Ile

Leu

Asp

Ala

840

Ser

Phe

Lys

Ser

Lys

920

Leu

Lys

Phe

Lys

Lys

1000
Gly Asn Arg Lys Arg Leu Phe

1015

Ile

Ile

Val

Tyr

825

Arg

Lys

Ile

Ala

Val

905

Glu

Glu

Arg

Thr

Asn
985

Gln Arg Lys
780
Gln Ser
795

Arg

Pro
Pro Asn
810
Val

His Ala

Val Glu

Lys
860
Asp

Tyr Lys

Glu Arg

875

Met Leu Phe

890

Thr Asp Arg

Leu Asn Leu

Thr Asp
940
His

Lys

Asp
955
His

Asn
Lys Ser
970

Glu Lys Ser

Asp

Arg

Ile

Lys

Leu

845

Leu

Leu

Glu

Leu

Pro

925

Gly

Arg

His

Glu

Leu

Leu

Asn

Phe

830

Phe

Leu

Arg

Ile

Arg

910

Lys

Asn

His

Ile

Phe
990

Phe
Phe
Ile
815
Gly
Asn
Met
Asp
Ala
895
Glu
Phe
Arg
His
His

975
Phe

Thr
Asp
800
Glu
Glu
Leu
Arg
Ser
880
Pro
Asp
Lys
Lys
Ala
960

Tyr

Ser

Glu Thr Tyr Val Glu Arg Asp Asp

Lys Glu Pro

Leu Glu Ser Val

1030

1045

1060

Lys Asn Arg

Leu Thr Pro

Tle Leu Gln

193

1005
Ile Pro His Phe
1020
Leu Val Ser His
1035
Asn
1050
Arg Gly Gln Leu
1065

Tyr Ala Ser Lys

Lys Ile Asp
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Glu

Val

Ala

Pro

Val

Ile

Asp

Gly

Ile

Ile

His

Val

Glu

Glu

His

Gln

Gln

Asn

Phe

1070
Glu
1085
Ser
1100
Tyr
1115
Asn
1130
Pro
1145
Arg
1160
Gln
1175
Gly
1190
Trp
1205
Ser
1220
Leu
1235
Asp
1250
Asp
1265
Ala
1280
Tyr
1295
Asn
1310
Ile
1325
Leu
1340
Trp
1355

Lys

Asn

Gly

Lys

Glu

Lys

Gly

Asp

Leu

Gly

Gly

Phe

Asp

Val

Asn

Glu

Asn

Phe

Phe

Ile

Pro

Asn

Ser

Lys

Glu

Val

Ser

Asn

Val

Gln

Val

Asn

Ala

Gln

Met

Leu

Arg

Arg

Ser

Arg

Asp

Pro

Val

Ile

Lys

Lys

Lys

Lys

Val

Ser

Gly

Arg

His

Phe

Leu

Val

His

Ala

Tyr

Pro

Ile

Lys

Gly

Arg

Lys

Glu

Asn

Leu

Thr

Ala

Val

Leu

Leu

Asp

Gln

His

1075
Lys
1090
Arg
1105
Lys
1120
Tyr
1135
Leu
1150
Pro
1165
Ile
1180
Ala
1195
Lys
1210
Ala
1225
Lys
1240
Gly
1255
Leu
1270
Asn
1285
Gly
1300
Phe
1315
Arg
1330
Lys
1345
Leu
1360

Phe

Ser

Lys

Leu

Val

Asp

Leu

Phe

Gly

Glu

Asp

Asn

Gln

Asn

Trp

Pro

Ser

Phe

Glu

Asp

Ala

Ala

Asp

Trp

Leu

Glu

Ser

Ile

Ala

Lys

Asn

Glu

Gly

Lys

Ser

Asn

Gly

Thr

194

Ala

Leu

Phe

Gln

Leu

Lys

Gln

Asp

Ala

Leu

Asp

His

Phe

Phe

Glu

Tyr

Glu

Ser

Ala

Leu

Thr

Glu

Glu

Ile

Arg

Leu

Ile

His

Gly

His

Ile

Pro

Leu

Glu

Arg

Leu

Val

1080
Thr
1095
Asp
1110
Gly
1125
Lys
1140
Glu
1155
Glu
1170
Leu
1185
Asp
1200
Lys
1215
Ile
1230
Lys
1245
Val
1260
Val
1275
Ile
1290
Phe
1305
Phe
1320
Leu
1335
Ser
1350
Asp
1365

Ile

Arg

Lys

Gln

Asp

Lys

Thr

Asn

Arg

Lys

Pro

Ala

Pro

Ile

Ser

Asp

Ile

Lys

Val

Ala

Leu

Asn

Leu

Tyr

Val

Glu

Asn

Val

Lys

Met

Ile

Phe

Asp

Met

Pro

Ser

Ser

Asn

Met

Ser

Ser

Ala

Thr

Ile

Tyr

Pro

Thr

Asp

Pro

Tyr

Tyr

Lys

Lys

Lys

Lys

Gly

Lys
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Ser Leu Arg Ser Ile Ser Tyr Phe Asp Phe Tyr Ser Lys Asp Phe
1380
Asn Ile Ala Lys Val Arg Ile Asn His Leu Gly Glu Ile
1390

Met

Ile

137
Lys
138
His
140

<210>
211>
212>
213>
223>
<400>
Met Met Ile Lys

1
Gly

Leu
Glu
Tyr
65

Arg
Ala
Ile
Ser
Leu
145
Arg
Ile

Glu

Glu

Trp
Gly
Phe
50

Arg
Leu
Ser
Glu
Phe
130
Glu
Lys
Leu

Asp

Lys

0

5

Val Gly Glu Tyr

0
110
1453
PRT

ST Y
APG08032.1 RGN

110

Ala
Met
35

Gly
Gly
His
Gln
Pro
115
Glu
Asn
Lys
Leu
Tle

195
Ile

Leu
20
Gly

Ser

Val

Tle
100
Lys

Glu
Asp
Ala
Asn
180

Glu

Val

Asn
5
Tle
Ser
Gly
Arg
Val
85
Asp
Leu
Met
Lys
Leu
165
Phe

Glu

Asp

Ile

Lys

Arg

Asn

Arg

70

Leu

Phe

Val

Leu

Lys

150

Thr

Asn

Glu

Ser

1375

Leu

Gln

Ile

Ser

95

Leu

Asn

Glu

Tyr

Ser

135

Ile

Gln

Gln

Lys

Gly

Gly

Tle
40
Val

Val
Lys
Asn
120
Asp
Pro
Lys
Lys
Asp

200
Asp

Leu
Phe
25

Pro
Ser
Glu
Leu
Arg
105
Asn
Phe
Tyr
Tle
Arg
185
Lys

Asn

195

Asp
10
Glu

Met

Gln

Asn
90
Phe

Asp
Glu
170
Gly

Thr

Val

Leu

Asn

Asp

Thr

Phe

75

Phe

Gly

Gly

Lys

Trp

155

Lys

Tyr

Phe

Lys

1395

Gly

Lys

Gln

Ala

60

Leu

Leu

Lys

Phe

His

140

Thr

Glu

Tyr

Val

Gly

Thr
Tyr
Lys
45

Asp
Leu
Pro
Phe
Tle
125
Gln
Tle
Glu
Gln
Arg

205
Lys

Asn
Gly
30

Val

Arg

Tle
Arg
110
Phe
Pro
Tyr
Leu
Leu
190

Leu

Ile

Ser

15

Glu

Leu

Thr

Arg

His

95

Glu

Lys

Gln

Tyr

Ala

175

Lys

Leu

Ile

Ile

Gly

Lys

Glu

80

Tyr

Glu

Asn

Ile

Leu

160

Trp

Gly

Val

Tyr
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Asp
225
Thr
Phe
Glu
Lys
Asn
305
Lys
Phe
Glu
Asp
Leu
385
Arg
Tle
Met
Lys
Leu
465
Lys

Tyr

Val

210
Val

Glu
Leu
Lys
Ser
290
Pro
Phe
His
Leu
Phe
370
Arg
Tyr
Pro
Tyr
Glu
450
Asn
Leu

Pro

Glu

Tyr
Asp
Lys
Asp
275
His
Lys
Tyr
Pro
Tyr
355
Val
Ser
Lys
Lys
Asn
435
Phe
Asn
Asn

Cys

Asn
515

Phe
Trp
Asn
260
Trp
Lys
Gln
Lys
Glu
340
Arg
His
Gln
Asp
Ser
420
Leu
Leu
Arg
Glu
Asn

500
Ile

Asp
Tle
245
Gly
Tle
Thr
Lys
Asp
325
Leu
Asn
Leu
Lys
Lys
405
Asn
Asn
Asn
Lys
Lys
485

Glu

Ser

Asn
230
Glu
Asp
Ala
Val
Tle
310
Glu
Gln
Asn
Phe
Ser
390
His
Pro
Tle
Ser
Glu
470
Thr

Thr

Glu

215
Gly

Arg
Tle
Tle
Gly
295
Lys
Leu
Asn
Glu
Tle
375
Ser
Gly
Tyr
Tyr
Thr
455
Val
His
Lys

Asn

Trp
Val
Lys
Lys
280
Thr
Gly
Arg
Asp
Ala
360
Glu
Ile
Val
Tyr
Lys
440
Glu
Glu
Arg

Thr

Phe
520

Lys Tyr Asp

Lys
Arg
265
Thr
Tyr
Lys
Gln
Asp
345
His
Asp
Ser
Glu
Gln
425
Arg
Asp
Gln
Trp
Met

505
Leu

196

Glu
250
Thr
Lys
Tle
Leu
Tle
330
Leu
Gln
Tle
Asn
His
410
Glu
Asp
Phe
Lys
Asn
490

Ile

Thr

235
Phe

Tyr
Thr
Tyr
Val
315
Leu
Tyr
Leu
Tle
Cys
395
Tle
Phe
Asp
Glu
Ala
475
Phe

Ser

Ser

220
Lys

Tle
Lys
Glu
Glu
300
Arg
Glu
Ser
Thr
Phe
380
Thr
Gln
Arg
Asp
Asn
460
Leu
Val

Ser

Glu

Gln
Val
Ala
Gln
285
Thr
Thr
Lys
Asp
Leu
365
Tyr
Leu
Tyr
Tle
Thr
445
Leu
Leu
Glu

Arg

Ile
525

Tle
Thr
Val
270
Glu
Tle
Tle
Gln
Cys
350
Ser
Gln
Glu
Leu
Trp
430
Asn
Phe
Lys
Asn
Leu

510
Glu

Val
Glu
255
Asp
Tle
Leu
Glu
Lys
335
Val
Lys
Arg
Tyr
Lys
415
Gln
Val
Asp
His
Lys
495

Asp

His

Lys
240
Ser
Ser
Glu
His
Arg
320
Glu
Arg
Lys
Pro
Arg
400
Ala
Trp
Thr
Phe
Phe
480
Lys

Lys

Lys
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Ile Trp
530

Ala Leu

545

Phe Glu

Phe Ser

Lys Tyr

Lys Asn
610

Ile Ser

625

Leu Arg

Gln Lys

Ser Glu

Glu Phe
690

Glu GlIn

705

Lys Tyr

Leu Gly

Ser Gln

Leu Ala
770

Ser Pro

785

Asn Ser

Ala Gln

Gln Lys

His

Lys

Ala

Glu

Trp

595

Ile

Asp

Glu

Leu

Ala

675

Leu

Val

Gly

Arg

Ile

755

Glu

Met

Gly

Pro

Tyr

Tle
Ser
Phe
Lys
580
Asp
Glu
Asp
Glu
Arg
660
Ser
Lys
Tle
Asn
Glu
740
Ser
Met
Gln
Tle
Ser

820
Lys

Tle
Phe
Lys
565
Ala
Glu
Asp
Asp
Leu
645
Leu
Tle
Glu
Thr
Gly
725
Met
Glu
Met
Gln
Glu
805

Ser

Ser

Tyr
Ala
550
Lys
Tle
Asp
Leu
Arg
630
Glu
His
Tle
Phe
Glu
710
Ala
Lys
Asn
Asn
Glu
790
Tle

Ser

Pro

Ser
535
Asn
Phe
Lys
Glu
Leu
615
Lys
Tle
Tle
Gly
Lys
695
Thr
Lys
Leu
Glu
Asp
775
Tle
Glu

Asp

Tyr

Val

Lys

Pro

Lys

Ile

600

Gly

Lys

Phe

Ala

Lys

680

Gln

Leu

Asp

Pro

Asn

760

Ser

Leu

Asp

Leu

Thr

Asn Asp Lys

Asn
Pro
Leu
585
Val
Asn
Tyr
Gln
Gln
665
Trp
His
Arg
Phe
Ala
745
Thr
Ser
Lys
Glu
Lys
825

Gly

197

Asn
Phe
570
Leu
Lys
Tle
Asn
Asp
650
Tyr
Asn
Ser
Val
Phe
730
Glu
Asn
Val
Tle
Tyr
810

Arg

Gln

Leu
55h
Lys
Pro
Asn
Ala
Lys
635
Ala
Leu
Ser
Leu
Val
715
Asn
Asp
Leu
Glu
Tyr
795
Leu

Tyr

Ile

Ile
540
Asp
Asn
Leu
Ser
Arg
620
Thr
Glu
Val
Ala
Arg
700
Lys
Glu
Arg
Arg
Asn
780
Glu
Lys

Lys

Ile

Glu

Glu

Glu

Met

Asp

605

Lys

Val

Ile

Tyr

Asp

685

Asn

Asp

Ile

Lys

Ile

765

Val

Asp

Ile

Leu

Pro

Tyr
Val
Tyr
Arg
590
Thr
Glu
Asn
Ala
Gly
670
Asp
Pro
Ile
His
Lys
750
Lys
Arg
Gly
Ser
Trp

830
Leu

Glu
Ser
Gly
575
Val
Tyr
Glu
Leu
Ser
655
Arg
Leu
Tle
Trp
Tle
735
Leu
Ala
Pro
Val
Lys
815

Leu

Asn

Lys
Phe
560
Ser
Gly
Phe
Asn
Lys
640
Phe
His
Glu
Val
Met
720
Glu
Thr
Leu
Phe
Leu
800
Thr

Glu

Lys
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Leu

Tyr

865

Asn

Ala

Glu

Arg

Ile

945

Ser

Val

Leu

Pro

Thr

Ile

His

His

Arg

Tyr

Lys

Asn

Phe
850
Phe
Lys
Gly
Tle
Gly
930
Glu
Val

Asn

Lys

835
Thr

Asp

Leu

Ala

Glu

915

Lys

Arg

Leu

Ser

Gln
995

Pro
Asp
Lys
Ile
900
Glu
Arg
Gln
Ser
Lys

980
Asp

Arg Phe Glu

1010
Ala
1025
Glu
1040
His
1055
Val
1070
Tyr
1085
Asn
1100
Gln
1115
Arg
1130

Trp

Phe

Ala

Asn

Asp

His

Phe

Leu

Asn

Ser

Leu

Leu

Leu

Thr

Leu

Glu

Glu
Ser
Asp
885
Val
Tyr
Asn
Leu
Asn

965

Asn

Tyr
Phe
870
Asn
Glu
Glu
Lys
Asn
950

Ile

Ile

840

Glu Ile

855

Ser Asn Lys

Tyr Ile Gly

Leu Gly Phe

905

Asp Phe Val
920
Leu Leu Leu

935

Asp Thr Arg

Val Arg Val

Val Pro Gly

985

Glu His Ile

Ile Ile

845

Ile Pro

860

875

Leu Gly

890

Gly Lys

Lys Lys

Glu Glu

His Tle

Cys Glu

Phe Ile

Asn Val

His Tyr

925

Ile Pro

940

955

Glu Asp

970

Asn Gly

Ser Lys

Gly Thr

Lys Ile

Lys

Ser

Lys

Lys

910

Ala

Glu

Tyr

Asp

Thr
990

Ser

Ala

Gln

895

Val

Asn

Lys

Ile

Glu

975
Ile

Arg
Val
880
Phe
Phe
Asn
Met
Ser
960

Gly

Gln

Trp Gly Leu Asn Asp Val Trp Asn Asp Leu Ile Leu
1000
Arg Met Asn Gln Leu Thr Asn

Lys

Lys

Asp

Leu

Lys

Gln

Lys

Thr

Asn

Gly

Ala

Asn

Lys

Thr

Pro

Ile

1015
His
1030
Phe
1045
Leu
1060
Asn
1075
Lys
1090
Gly
1105
Trp
1120
Ile
1135

Gln Lys Tyr

Ser Lys Lys

Val Ile Ala

Gln Ser Ala

Leu Met Lys

Glu Lys Ile

Glu Thr Phe

Val Ser Phe

198

Leu

Arg

Cys

Lys

Phe

Glu

Thr

Lys

10

05

Ser Thr Asp Phe

1020
Pro
1035
Ile
1050
Thr
1065
Ser
1080
Glu
1095
Arg
1110
Ile
1125
Gln
1140

Thr

Asp

Thr

Asp

Lys

Asp

Asp

Asn

Val

His

Lys

Thr

Val

Ile

Ala

Leu

Pro

Arg

Asp

Lys

Val

Pro

Lys

Arg
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Val Ile
1145
Glu Gly
1160
Trp Ala
1175
Ile Thr
1190
Ala Thr
1205
Asn Lys
1220
Leu Glu
1235
Gly Ile
1250
Lys Ser
1265
Lys Gly
1280
Tyr Val
1295
Glu Asn
1310
Ile Glu
1325
Gln Asn
1340
Val Tyr
1355
Asp Phe
1370
Thr Asn
1385
Phe Ala
1400
Glu Lys
1415
Ser Tyr

Asn

Val

Ile

Leu

Arg

Ile

Ala

Glu

His

Arg

Gln

Gly

Arg

Gly

Ile

Ser

Asp

Lys

Lys

Asn

Lys

Lys

Arg

Ser

Lys

Thr

Lys

Asp

Gln

Phe

Gly

Lys

Leu

Val

Pro

Lys

Phe

His

Gln

Asn

Ala

Met

Lys

Trp

Pro

Asp

Asp

Leu

Pro

Val

Ser

Lys

Lys

Ser

Thr

Leu

Ser

Ile

Lys

Thr

Thr

Lys

Ser

Val

Leu

Thr

Asn

Asn

Ile

Leu

Pro

Ile

Gln

Leu

Glu

Asn

Gly

Leu

Ser

Asn His Tyr

1150
Glu
1165
Leu
1180
Glu
1195
Asp
1210
Gly
1225
Asn
1240
Lys
1255
Ile
1270
Gly
1285
Asn
1300
Phe
1315
Gly
1330
Tyr
1345
Tyr
1360
Lys
1375
Val
1390
Pro
1405
Ser
1420
Ile

Arg

His

Thr

Ser

Ile

Pro

Asn

Lys

Gln

Leu

Glu

Leu

Gln

Glu

Thr

Thr

Lys

Gly

Lys

Val

Glu

Ser

Ser

Gln

Glu

Ile

Ile

Thr

Phe

Ser

Gln

Ser

Leu

Gln

Ala

Glu

Ser

Asp

199

Glu

Glu

Glu

Lys

Phe

Lys

Leu

Glu

Gly

Phe

Ile

Ala

Leu

Glu

Ile

Tyr

Met

Phe

Ile

Lys

Gln

Thr

Gly

Thr

Ile

Ala

Lys

Leu

Asn

Ala

Arg

Ile

Ser

Ser

Thr

Phe

Asp

Asp

Phe

Tyr
1155
Thr
1170
Val
1185
Glu
1200
Phe
1215
Leu
1230
Phe
1245
Tyr
1260
Tyr
1275
Lys
1290
Ile
1305
Leu
1320
Pro
1335
Pro
1350
Pro
1365
Arg
1380
Ser
1395
Leu
1410
Ser
1425
Ile

Val

Gly

Ser

Phe

Glu

Asn

Ser

Asn

Glu

Ile

Tyr

Asp

Glu

Leu

His

Leu

Gln

Ser

Lys

Lys

Glu

Thr

Gly

Ile

Lys

Asn

Ala

Lys

Asn

Lys

Ile

Thr

Ile

Tyr

Asn

Thr

Val

Lys

Asn

Lys

Thr

Ile

Glu

Gly

Gly

Lys

Asp

Val

Asn

Leu

Leu

Asn

Ser

Asn

Ala

Lys
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Val Asp Arg Leu Gly Asn Ile

143

144

210>
211>
212>
213>
223>
<400>
Met Lys Thr Leu

1
Ile

Gln

Val

Leu

65

Ala

Asp

Arg

Phe

Ser

145

Asp

His

Asp

Glu

Leu
225

Leu
Ser
Ala
50

Lys
Pro
Gly
Ala
Gln
130
Asn
Ala
Met
Gly
Phe

210

Asn

0

5
111
1093
PRT

A & IR R A i
APG05712.1 RGN

111

Asp
Glu
35

Arg
Arg
Ala
Lys
Leu
115
Leu
Asp
Lys
Arg
Asp
195

Asp

Ser

Glu
20

Met
Arg
Arg
Asp
Asp
100
Asp
Asn
Pro
Met
Arg
180
Ser

Arg

Ser

Gly
5
Ala
Ala
Asp
Arg
Glu
85
Gly
Glu
Gln
Glu
Asp
165
Leu
Tyr

Leu

Val

Ile

Ser

Gly

Ala

Arg

70

Lys

Asp

Ala

Arg

Gln

150

Glu

Lys

Asp

Met

Ile
230

1435

Ser Lys Ala

1450

Asp
Ile
Arg
Arg
55

Leu
Ser
Leu
Leu
Arg
135
Gly
Asp
Gly
Phe
Ala

215
Asp

Leu
Ile
Asp
40

Gly
Leu
Arg
Ser
Thr
120
Gly
Lys
Lys
Leu
Tyr
200

Ser

Asp

Gly
Ala
25

Pro
Ala
Asp
Lys
Asn
105
Pro
Phe
Tle
Ala
Ser
185
Pro

Gln

Ile

200

Thr
10

Ser
Gln
Arg
Leu
Ala
90

Ser
Tyr
Lys
Ala
Arg
170
Val
Ser

Lys

Arg

Ala

Gly

Ser

Arg

Leu

75

Leu

Val

Glu

Ser

Thr

155

Thr

Arg

Arg

Arg

Lys
235

1440

Ser
Val
Lys
Arg
60

Thr
Val
Tyr
Tle
Asn
140
Ala
Phe
Ala
Ala
Phe

220
Val

Ile
Arg
Ala
45

Arg
Glu
Arg
Ala
Gly
125
Arg
Ile
Gly
Arg
Ala
205
His

Val

Gly
Tle
30

Ser
Asp
His
Glu
Leu
110
Arg
Lys
His
Glu
Met
190
Leu

Pro

Phe

Trp
15

Phe
Leu
Arg
Gly
Tyr
95

Arg
Ala
Thr
Val
Trp
175
Thr
Glu

Asp

His

Ala

Ser

Ala

Tyr

Leu

80

Glu

Ala

Ile

Asp

Leu

160

Leu

Ala

Arg

Leu

Gln
240
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Arg

Glu

Leu

Val

Thr

305

Ile

Arg

Asp

Ala

Asp

385

Val

Ala

Gly

Thr

Lys

465

Pro

Val

Arg

Leu

Gln

Pro
Ser
Lys
Lys
290
Gly
Leu
Thr
Cys
Val
370
Trp
Ala
Leu
Phe
Asn
450
Tyr
Asp
His
Lys
Lys

530

Asn

Leu
Arg
Glu
275
Leu
Leu
Lys
Asp
Phe
355
Thr
Leu
Asp
Ser
Val
435
Ser
Gln
Asp
Ile
Tyr
515

Leu

Thr

Lys
Leu
260
Val
Thr
Thr
Leu
Leu
340
Gly
Glu
Lys
Thr
Ala
420
Tle
Glu
Glu
Pro
Ala
500
Gly

Asn

Arg

Pro
245
Pro
Asn
Pro
Lys
Gly
325
Glu
Asn
Lys
Asn
Pro
405
Leu
Thr
Ala
Val
Tyr
485
Leu
Lys

Glu

Ala

Val

Lys

Glu

Ala

Gln

310

Lys

Gly

Arg

Leu

Glu

390

Val

Ala

Glu

Asp

Leu

470

Asp

Asn

Pro

Lys

Ala

Gln

Ala

Leu

Gln

295

Gly

Glu

Asp

Trp

375

Ala

Pro

Asp

Ala

Pro

455

Gln

Glu

Gln

Asn

Gln

535
Met

Pro
His
Glu
280
Arg
Arg
Val
Val
Ala
360
Thr
Gly
Asp
Ala
Glu
440
Gly
Arg
Tyr
Leu
Lys
520

Arg

Ala

Gly

Pro

265

Ile

Asp

Leu

Arg

Ile

345

Ala

Glu

Leu

Gly

Met

425

Ala

Arg

His

Met

505

Ile

Asn

Arg

201

Lys
250
Leu
Val
Val
Pro
Phe
330
His
Met
Pro
Asp
Phe
410
Glu
Ala
Lys
Ile
Gly
490
Arg
Ala

Glu

Gly

Cys

Phe

Gly

Leu

Phe

315

Asn

Phe

Pro

Asp

Glu

395

Gly

His

Lys

Gly

Pro

475

Arg

Leu

Ile

Val

Gln

Ser
Gln
Glu
Thr
300
Ser
Lys
Arg
Val
Tyr
380
Ala
Arg
Glu
Arg
Val
460
Pro
Ile
Val
Glu
Asn

540
Gln

Tyr
Lys
Asp
285
Leu
Lys
Glu
Val
Glu
365
Ser
His
Met
Ile
Val
445
Asp
Gly
Thr
Asn
Val
525

Arg

Leu

Asn
Phe
270
Gln
Ala
Leu
Lys
Ser
350
Glu
Ala
Ala
Gly
Asp
430
Tyr
Gln
Thr
Asn
Ala
510
Gly

Glu

Val

His
255
Arg

Arg

Leu

Asp
335
Arg
Gln
Leu
Arg
Pro
415
Ala
Gly
Leu
Gly
Pro
495
Leu
Arg

Ile

Glu

Arg

Leu

Tyr

Arg

Ser

320

Asn

Pro

Ala

Leu

Ala

400

Ser

Gln

Arg

Pro

Glu

480

Thr

Ile

Glu

Gly

Ile
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545
Phe

Glu
Gly
Asp
Arg
625
Pro
Arg
Ala
Thr
Leu
705
Asp
Gln
Asp
Asp
Ser
785
Glu
Ala

Ser

His

Lys
Asp
Lys
His
610
Leu
Ala
Ala
Met
Asp
690
Tyr
Arg
Trp
Gly
Ala
770
Thr
Arg
Val

Arg

Asn
850

Gln
Leu
Ala
595
Tle
Leu
Asn
Thr
Thr
675
Met
Asp
Val
Ala
Ala
755
Tle
Ala
Tle
Asn
Ser

835
Asp

Pro
Asn
580
Ile
Leu
Cys
Val
Ala
660
Arg
Gln
Tyr
Arg
Leu
740
Lys
Val
Ala
Asp
Ala
820

Gly

Thr

Asn
565
Arg
Ala
Pro
Cys
Leu
645
Leu
Tyr
Tyr
Glu
Ala
725
Asn
Glu
Tle
Gly
Pro
805
Tle

Tyr

Ala

550
Thr

Glu
Ala
Tyr
Thr
630
Gln
Pro
Glu
Tle
Glu
710
Leu
Glu
Lys
Ala
Glu
790
Pro
Val

Asp

Tyr

Gly

Gln

His

Ser

615

Pro

Trp

Lys

Ala

Ser

695

Pro

Pro

Leu

Asn

Cys

775

Ala

Trp

Val

Lys

Gly
855

Tyr
Pro
Met
600
Lys
Cys
Arg
Asn
Glu
680
Arg
Asp
Gly
Leu
Arg
760
Thr
Glu
Pro
Ser
Gly

840
Glu

Asn
Leu
585
Leu
Thr
Asn
Asp
Lys
665
Gly
Leu
Leu
Arg
His
745
Leu
Ser
Glu
Ser
His
825

Arg

Thr

202

Arg
570
Lys
Phe
Leu
Arg
His
650
Gln
Gly
Ala
Asp
Met
730
Gly
Asp
Gln
Arg
Phe
810
Lys

Gly

Gly

555
Leu

Arg
Asn
Asp
Glu
635
Tyr
Trp
Phe
Leu
Gly
715
Thr
His
His
Ser
Gly
795
Arg
Pro

Gln

Glu

Arg
Leu
Gly
Asp
620
Lys
Gly
Arg
Leu
Thr
700
Val
Glu
Asn
Arg
Leu
780
Ala
Glu
Asp

Thr

Lys
860

Leu
Cys
Glu
605
Ser
Lys
Glu
Phe
Ala
685
Tyr
Tyr
Met
Leu
His
765
Tle
Ala
Asp
His
Ala

845
Asp

Glu
Thr
590
Thr
Lys
Asn
Ile
Ala
670
Arg
Leu
Lys
Leu
Ala
750
His
Asn
Arg
Val
Gly
830

Gly

His

Leu
575
Tyr
Asp
Ala
Tyr
Leu
655
Glu
Gln
Ala
Arg
Arg
735
Gly
Ala
Arg
Val
Arg
815
Thr

Lys

Asn

560
Trp

Cys
Ile
Asn
Ala
640
Ala
Asp
Leu
His
His
720
Arg
Gly
Ile
Leu
Val
800
Glu
Ala

Leu

Gly
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Asn

865

Ala

Arg

Glu

Ile

His

945

Arg

Val

Ile

Met

Ile

Pro

Thr

Arg

Pro

Asn Leu

Asp Tle

Asp Arg

Gln Ala
915

Arg His

930

Gly Gly

Phe Asp

Thr Thr

Glu His
995

Ile Ala

1010

Val Arg

1025

His Asn

1040

Tyr Lys

1055

Pro Arg

1070

Gly Pro

1085

<210> 112
211> 1054
<212> PRT

<213>
223>

<400> 112
Met Lys Glu Lys Tyr Ile Leu Gly Leu Asp Leu Gly Ile Thr Ser Val

1

Val

Met

Leu

900

Val

Val

Gly

Val

Phe

980

His

Tyr

Lys

Glu

Pro

Gln

Trp

Val
Lys
885
Tyr
Thr
Arg
Lys
Trp
965

Asp

Asn

Arg
870
Ile
Glu
Ala
Val
Tyr
950
Glu

Ala

Ala

Arg

Arg

Ala

Phe

Thr

935

Lys

Leu

His

Arg

Ile

Thr

Thr

Val

920

Glu

Lys

Pro

Arg

Lys
1000

Ala Ile Ser

Asn
Arg
905
Lys
Val
Gly

Asp

Pro
985

Ala
890
Asp

His

Gln

Tyr

Gly
970

875
His

Leu

Asp

Asn

Leu

955
Lys

Asp Tle Lys Arg Ser
880
Gly His Ser Glu Leu
895
Glu Gly Lys Ala Phe
910
Ala Lys Phe Lys Gly
925
Pro Val Trp Ile Thr
940
Pro Gly Gly Asn Asp
960
Trp Asp Ala Glu Val
975

Asp Phe Thr Pro Arg Met Arg

990

Ile Met Ser Leu Lys Lys Gly Asp

1005

Asp Asp Pro Asp Ser Gly Lys Arg Val Ile Ala
1015

Phe Asp Gln Arg Asn Lys

Ala Gly Asn

Leu Arg Pro Met Pro Asn

Val Arg Val Asp Glu Ile

Trp Glu Lys

5

T BR A SR Y
APGO1658.1 RGN

1030

Leu Asp Gln

1045

1060

1075

Arg Ser Asp

1090

10

1020

Gln Leu Tyr Leu Asp

1035

Arg Glu Lys Glu Lys

1050

Pro Leu Lys Lys Tyr

1065

Gly Gln Val Phe Asp

1080

15

Gly Tyr Gly Ile Ile Asn Phe Glu Thr Lys Lys Ile Ile Asp Ala Gly

203
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Val
Ser
Glu
65

Gln
Ser
Ala
Asp
Lys
145
Lys
Tle
Asn
Arg
Asn
225
Tyr
Leu
Asn
Val
Tle

305
Gly

Arg
Lys
50

Arg
Tle
Glu
Lys
Ala
130
Leu
Glu
Leu
Leu
Arg
210
Gly
Phe
Phe
Ser
Phe
290

Gly

Thr

Leu
35

Arg
Val
Pro
Ile
Arg
115
Ser
Leu
Gly
Lys
Asp
195
Glu
Asp
Pro
Asn
Glu
275
Lys

Val

Pro

20
Phe

Gly
Lys
Thr
Leu
100
Arg
Asn
Lys
Gln
Glu
180
Tle
Tyr
Leu
Gln
Ala
260
Lys
Gln

Asn

Gln

Pro
Ser
Leu
Ser
85

Ser
Gly
Glu
Asp
Tle
165
Tle
Asp
Phe
Lys
Glu
245
Leu
Leu
Lys

Pro

Phe
325

Glu
Arg
Leu
70

Asn
Lys
Tle
Leu
Lys
150
Arg
Asp
Phe
Glu
Lys
230
Leu
Asn
Glu
Lys
Glu

310
Thr

Ala
Arg
55

Leu
Asn
Asp
His
Ser
135
Tyr
Gly
Gln
Ile
Gly
215

Trp

Arg

Lys
295

Glu

Asn
40

Leu
Thr
Pro
Glu
Asn
120
Thr
Val
Glu
Leu
Asn
200
Pro
Tyr
Ser
Leu
His
280
Pro

Ile

Phe

25

Val Asp Asn

Lys

Glu

Tyr

Leu

105

Ile

Lys

Cys

Lys

Leu

185

Gln

Gly

Glu

Val

Asn

265

Glu

Thr

Lys

Lys

204

Arg
Tyr
Gln
90

Ala
Asn
Glu
Glu
Asn
170
Lys
Tyr
Gln
Met
Lys
250
Asn
Lys
Leu

Gly

Leu
330

Arg
Asp
75

Ile
Ile
Val
Gln
Val
155
Arg
Val
Lys
Gly
Leu
235
Tyr
Leu
Tyr
Lys
Tyr

315
Tyr

Asn
Arg
60

Leu
Arg
Ala
Ser
Tle
140
Gln
Phe
Gln
Glu
Ser
220
Met
Ala
Tle
His
Gln
300

Arg

His

Glu
45

Tle
Tle
Val
Leu
Ser
125
Asn
Leu
Lys
Lys
Tle
205
Pro
Gly
Tyr
Tle
Tle
285
Tle

Ile

Asp

30
Gly

His
Asn
Lys
Leu
110
Glu
Arg
Gln
Thr
Asp
190
Val
Phe
His
Ser
Gln
270
Tle
Ala

Thr

Leu

Arg
Arg
Lys
Gly
95

His
Asp
Asn
Arg
Thr
175
Tyr
Glu
Gly
Cys
Ala
255
Arg
Glu
Lys

Lys

Lys
335

Arg
Leu
Glu
80

Leu
Leu
Glu
Asn
Leu
160
Asp
His
Thr
Trp
Thr
240
Asp
Asp
Asn
Glu
Ser

320

Ser
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Ile

Ile

Glu

Ile

385

Cys

Met

Ser

Ser

Lys

465

Ala

Gln

Gln

His

Leu

545

Ile

Val

Tyr

His

Lys

625
Lys

Val
Ala
Leu
370
Ala
Tle
Glu
Glu
Pro
450
Val
Arg
Lys
Thr
Asp
530
Met
Pro
Lys
Leu
Tle
610

Asp

Glu

Phe
Glu
355
Asn
Lys
His
Ile
Gln
435
Val
Ile
Glu
Lys
Gly
515
Gln
Asp
Arg
Gln
Asn
595
Leu

Tyr

Phe

Asp
340
Tle
Lys
Leu
Leu
Phe
420
Asn
Val
Glu
Asn
Asn
500
Asn
Gln
Leu
Ser
Tle
580
Ser
Asn

Leu

Ile

Lys

Leu

Leu

Ile

Ile

405

Asn

Lys

Lys

Lys

Asn

485

Glu

Gln

Glu

Leu

Val

565

Glu

Ser

Leu

Leu

Asn

Ser
Thr
Pro
Gly
390
Asn
Tyr
Tle
Arg
Tyr
470
Ser
Ala
Asn
Gly
Asn
550
Ala
Asn
Asp
Ser
Glu

630
Arg

Tle
Tle
Glu
375
Tyr
Glu
Leu
Pro
Thr
455
Gly
Asp
Thr
Ala
Lys
535
Asn
Phe
Ser
Ala
Lys
615

Glu

Asn

Leu
Tyr
360
Tle
Asn
Glu
Asn
Lys
440
Phe

Ile

Asp

Lys
520
Cys
Pro
Asp
Lys
Lys
600
Ser

Arg

Leu

Glu
345
Gln
Leu
Gly
Leu
Ile
425
Asp
Ile
Pro
Arg
Lys
505
Arg
Leu
Gln
Asn
Lys
585
Leu
Lys
Asp

Val

205

Asn

Asp

Asn

Thr

Trp

410

Lys

Met

Gln

Glu

Lys

490

Arg

Ile

Tyr

Asn

Ser

570

Gly

Ser

Asp

Ile

Asp

Glu
Glu
Glu
His
395
Gln
Pro
Val
Ser
Asp
475
Lys
Tle
Val
Ser
Tyr
555
Tle
Asn
Tyr
Arg
Asn

635
Thr

Ala
Gln
Gln
380
Arg
Thr
Asn
Asn
Tle
460
Tle
Phe
Asn
Glu
Leu
540
Glu
His
Arg
Asn
Tle
620

Lys

Arg

Tle
Ser
365
Asp
Leu
Ser
Lys
Asp
445
Asn
Tle
Tle
Glu
Lys
525
Glu
Val
Asn
Thr
Gln
605
Ser

Phe

Tyr

Leu
350
Tle

Lys

Ser

Val
430
Phe
Val
Tle
Asn
Tle
510

Ile

Ser

Lys
Pro
590
Phe
Lys

Glu

Ala

Asp

Lys

Ala

Leu

Asn

415

Asp

Ile

Ile

Glu

Asn

495

Ile

Arg

Ile

His

Val

075

Tyr

Lys

Lys

Val

Thr

Gln
Glu
Glu
Lys
400
Gln
Leu
Leu
Asn
Leu
480
Leu
Gly
Leu
Ala
Tle
560
Leu
Gln
Gln
Lys
Gln

640
Arg
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Glu Leu Thr

Val

Val

Glu

705

Lys

Asn

Val

Tyr

Asn

785

Val

Lys

Pro

Glu

Thr

865

Leu

Glu

Phe

Tyr

Lys
945

Lys
Trp
690
Asp
Lys
Asn
Phe
Lys
770
Asp
Gln
Gln
Lys
Lys
850
Lys
Leu
Asn
Asp
Leu

930
Tyr

Val
675
Arg
Ala
Leu
Thr
Glu
755
Phe
Thr
Thr
Phe
Thr
835
Asn
Tyr
Gly
Ser
Val
915

Asn

Gln

Ser
660
Lys
Phe
Leu
Gln
Lys
740
Thr
Ser
Leu
Tle
Asn
820
Phe
Pro
Ser
Asn
Thr
900
Tyr

Val

Glu

645
Tyr

Thr
Asp
Tle
Asn
725
Lys
Pro
His
Tyr
Thr
805
Lys
Glu
Leu
Lys
Lys
885
Lys
Leu

Phe

Leu

Leu
Tle
Lys
Tle
710
Ala
Val
Lys
Arg
Ser
790
Asp
Asn
Lys
Ala
Lys
870
Val
Lys
Thr

Lys

Lys
950

Lys
Asn
Tyr
695
Ala
Asn
Thr
Leu
Val
775
Thr
Tle
Pro
Leu
Lys
855
Asn
Gly
Leu
Glu
Lys

935
Glu

Ala
Gly
680
Arg
Asn
Lys
Val
Val
760
Asp
Arg
Tyr
Glu
Ser
840
Tyr
Asn
Asn
Val
Lys
920

Asp

Lys

Tyr
665
Ser
Asn
Ala
Tle
Glu
745
Glu
Lys
Met
Gly
Lys
825
Tle
Tyr
Gly
His
Lys
905
Gly

Asn

Lys

206

650
Phe

Phe
His
Asp
Leu
730
Lys
Asp
Lys
Lys
Lys
810
Phe
Ile
Glu
Pro
Leu
890
Leu
Tyr

Tyr

Lys

Ser

Thr

Gly

Phe

715

Glu

Glu

Ile

Pro

Asp

795

Asp

Leu

Met

Glu

Ile

875

Ser

Lys

Tyr

Ile
955

Ala

Asn

Tyr

700

Leu

Lys

Glu

Lys

Asn

780

Glu

Asn

Met

Lys

Thr

860

Val

Val

Ile

Phe

Tyr

940
Lys

Asn
His
685
Lys
Phe
Pro

Asp

Gln
765
Arg

His
Thr
Tyr
Gln
845
Gly
Lys
Thr
Lys
Val
925

Ile

Asp

Asn
670
Leu
His
Lys
Thr
Tyr
750
Tyr
Gln
Asp
Asn
Gln
830
Tyr
Glu
Lys
Asn
Asn
910
Thr

Pro

Thr

655
Met

Arg
His
Glu
Ile
735
Asn
Arg
Leu
Tyr
Leu
815
Asn
Ser
Tyr
Ile
Lys
895
Tyr
Ile

Lys

Asp

Asp
Lys
Ala
Asn
720
Glu
Asn
Asp
Ile
Ile
800
Lys
Asp
Asp
Leu
Lys
880
Tyr
Arg
Ala

Asp

Gln
960



CN 116157144 A F 5 * 139/267 T

Phe Ile Ala Ser Phe Tyr Lys Asn Asp Leu Ile Lys Leu Asn Gly Asp
965 970 975
Leu Tyr Lys Ile Ile Gly Val Asn Ser Asp Asp Arg Asn Ile Ile Glu
980 985 990
Leu Asp Tyr Tyr Asp Ile Lys Tyr Lys Asp Tyr Cys Glu Ile Asn Asn
995 1000 1005

Ile Lys Gly Glu Pro Arg Ile Lys Lys Thr Ile Gly Lys Lys Thr
1010 1015 1020

Glu Ser Ile Glu Lys Phe Thr Thr Asp Val Leu Gly Asn Leu Tyr
1025 1030 1035

Leu His Ser Thr Glu Lys Ala Pro Gln Leu Ile Phe Lys Arg Gly
1040 1045 1050

Leu

<210> 113

211> 1076

<212> PRT

213> AR EY R
<223> APG06498.1 RGN
<400> 113

Met
1
Tle
Tyr
Ala
Ala
65
Glu
Leu
Tle

Arg

Lys
145

Ser Glu Leu Asp Tyr Arg Ile Gly Leu Asp Ile Gly Thr Asn Ser
5 10 15
Gly Trp Gly Val Ile Glu Leu Phe Trp Asn Lys Asp Arg Glu Arg
20 25 30
Glu Lys Val Arg Ile Val Asp Lys Gly Val Arg Met Phe Asp Lys
35 40 45

Glu Ile Pro Lys Thr Gly Ala Ser Leu Ala Glu Pro Arg Arg Ile

50 55 60

Arg Ser Ser Arg Arg Arg Leu Asn Arg Lys Ser Gln Arg Lys Lys
70 75 80

Ile Arg Asn Leu Leu Val Gln His Gly Val Ile Thr GIn Glu Glu

85 90 95
Asp Leu Leu Tyr Pro Leu Ser Lys Lys Ser Met Asp Ile Trp Asp
100 105 110
Arg Leu Asp Gly Leu Asp Arg Leu Leu Asn His Leu Glu Trp Thr
115 120 125

Leu Leu Ile His Leu Ala Gln Arg Arg Gly Phe Lys Ser Asn Arg

130 135 140

Ser Glu Leu Lys Asp Ala Glu Thr Gly Lys Val Leu Ser Ser Ile
150 155 160

207
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Gln

Trp

Pro

Ile

Ser

225

Pro

Leu

Gln

Asp

Met

305

Ser

Phe

Lys

Val

Tyr

385

Ile

Asp

Gly

Glu

Thr

Val
Ile
Asn
Val
210
Lys
Phe
Leu
Tyr
Phe
290
Phe
Tyr
Lys
Lys
Ala
370
Asp
Arg
Asp
His
Gly

450

Asn

Asn
Lys
Glu
195
Thr
Asn
Ala
Lys
Phe
275
Gln
Gln
Tyr
Gly
Pro
355
Asn
Ala
Ser
Gln
Leu
435

Arg

Leu

Glu

Asp

180

Leu

Leu

Ser

Gly

260

Ser

Pro

Arg

Asp

Leu

340

Phe

Tyr

Ile

Tyr

Leu

420

Ser

Thr

Lys

Lys
165
Ala
Val
Phe
Gln
Gly
245
Lys
Ala
Phe
Thr
Tle
325
Asn
Tle
Ala
Ala
Leu
405
Tle
Phe

Tyr

Lys

Arg

Glu

Phe

Glu

Glu

230

Asn

Glu

Leu

Thr

Asp

310

Arg

Tyr

Asn

Glu

Tyr

390

Lys

Glu

Lys

Gln

Glu

Leu
Phe
Ser
Ala
215
Thr

Ala

Arg

Gln

295

Tyr

Lys

Asp

Leu

375

Ala

Lys

Glu

Ala

Glu

455

Asn

Ser
Ser
Val
200
Gln
Tyr
Tle
Arg
Gln
280
Glu
Tyr
Trp
Pro
Lys
360
Thr
Leu
Ser
Leu
Tle
440

Ala

Arg

Leu Tyr Arg

Lys
185
Ser
Arg
Leu
Leu
Tle
265
Val
Gln
Lys
Leu
Asn
345
Ala
Asn
Thr
Asn
Phe
425
Asn
Tle

Ser

208

170
Tyr

Arg
Lys
Gln
Asn
250
Pro
Asn
Lys
Lys
Glu
330
Glu
Phe
Glu
Val
Asn
410
Thr
Arg

Gln

Met

Asp
Ala
Phe
Ile
235
Lys
Lys
Arg
Glu
Lys
315
Leu
Glu
Tyr
Ala
Tyr
395
Leu
Leu
Val

Gln

Phe

Thr
Arg
Asp
Gln
220
Trp
Val
Ala
Thr
Ile
300
Thr
Asp
Leu
Glu
Phe
380
Lys
Ser
Ser
Leu
Leu

460
Leu

Val
Arg
Leu
205
Ser
Ala
Gly
Thr
Arg
285
Tle
Tle
Glu
Lys
Tle
365
Ser
Thr
Lys
Tyr
Pro
445

Gly

Pro

Gly
Arg
190
Glu
Ser
His
Tyr
Tyr
270
Leu
Leu
Pro
Thr
Lys
350
Lys
Thr
Asp
Arg
Thr
430
Ile

Tyr

Leu

Glu
175
Asn
Lys
Tyr
Gln
Cys
255
Thr
Gly
Asp
Glu
Ile
335
Ile
Lys
Leu
Lys
Cys
415
Lys
Met

Asp

Ile

Met

Ser

Glu

Ser

Leu

240

Ser

Phe

Pro

Lys

Val

320

Gln

Glu

Val

Asp

Asp

400

Tyr

Phe

Gln

Thr

Pro
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465

Asp Glu Ile

Lys
His
Lys
Ile
545
Ile
Ser
Glu
Ser
Asp
625
Glu
Lys
Leu
Arg
Phe
705
Asn
Asn

Ala

Ile

Val
Ile
Ile
530
Ser
Val
Leu
Arg
Gln
610
Glu
Thr
Leu
Pro
Tyr
690
Lys
Gly
Arg

Cys

Lys
770

Val
Glu
515
Met
Ile
Arg
Lys
Asn
595
Ser
Asn
Asn
Phe
Arg
675
Ala
Glu
Val
Gln
Thr

755
Glu

Thr
Asn
500
Leu
Thr
Leu
Tyr
Glu
580
Gly
Phe
Arg
Lys
Ser
660
Glu
Ser
Val
Tle
Glu
740

Asp

Ser

Asn
485
Ala
Ala
Ala
Tle
Lys
565
Tle
Ser
Tle
Asn
Asp
645
Lys
Ser
Thr
Glu
Thr
725
Thr
His

Asn

470

Pro
Ile
Arg
His
Glu
550
Leu
Pro
Ser
Asp
Lys
630
Trp
Lys
Glu
Phe
Val
710
Ala
Tyr
His

Lys

Tle
Tle
Glu
Asp
535
Asn
Trp
Pro
Tle
Ser
615
Gly
Glu
Lys
Leu
Leu
695
Asn
His
Leu

Met

Ser
775

Val
Arg
Leu
520
Glu
Gly
Lys
Asp
Leu
600
Tyr
Asn
Ala
Arg
Ile
680
Lys
Leu
Leu
His
Val

760
Val

Lys
Arg
505
Ser
Asn
Ile
Glu
Thr
585
Glu
His
Arg
Phe
Glu
665
Lys
Asn
Arg
Arg
His
745

Thr

Lys

209

Arg
490
Tyr
Lys
Tyr
Leu
Gln
570
Phe
Val
Asn
Ile
Glu
650
Tyr
Glu
Phe
Lys
Lys
730
Ala

Arg

Lys

475
Ala

Gly
Ser
Lys
Asn
555
Gly
Phe
Asp
Lys
Pro
635
Arg
Leu
Arg
Ile
Lys
715
Arg
Met

Ile

Pro

Leu
Ser
His
Lys
540
Pro
Glu
Asn
His
Val
620
Tyr
Tyr
Leu
His
Glu
700
Arg
Trp
Asp

Thr

Tyr
780

Thr
Pro
Asp
525
Asn
Thr
Arg
Glu
Tle
605
Leu
Thr
Val
Lys
Leu
685
Gln
Val
Gly
Ala
Glu

765
Phe

Gln
Asn
510
Glu
Lys
Gly
Cys
Leu
590
Leu
Val
Tyr
Arg
Lys
670
Asn
Asn
Gln
Leu
Ile
750

Tyr

Pro

Ala
495
Ser
Arg
Gly
Tyr
Ala
575
Lys
Pro
Tyr
Phe
Ser
655
Ala
Asp
Leu
Thr
Glu
735
Ile

Tyr

Met

480
Arg

Val
Lys
Ala
Asp
560
Tyr
Lys
Tyr
Ser
Leu
640
Asn
Tyr
Thr
Gln
Val
720
Lys
Val

Gln

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

Gly

Asn

<210>

Glu Gly Phe

Ala Lys Lys

ITle Phe
820
Gln

Tyr
His Asn
835
Thr Tle
850

Asn

Ile

Gly Asp

Glu Ala Ile

Ala Phe Glu
900
Ile Lys
915

Val

Leu

Glu
930
Leu

Asn

Phe Glu

Asp Thr Val
Glu
980

Tyr

Gly Tyr
Leu
995
Arg Phe Leu
1010
Asn

1025
Tyr

1040
Val Leu Gly
1055
Phe

1070
114

Ser

Phe Lys

Ser Leu

His Glu

Arg
Ile
805
Val
Met
Ile
Phe
Lys
885
Thr
Arg
Gly
Lys
Cys
965

Gln

Pro

Tyr Phe Gly Thr

Asp Val Asn

Lys Thr Ile

Asp Leu Arg Leu

Ile Lys Ile

Asp
790
Ser
Ser
Tle
Lys
Lys
870
Gln
Pro
Val
Gly
Asp
950
Ser

Trp

Tyr

Glu
Glu
Arg
Arg
Arg
855
Met
Arg
Leu
Lys
Val
935
Asp

Glu

Leu

Asp Leu Val Arg Leu Val Lys

Leu
Glu
Met
Arg
840
Val
Val
Tyr
Tyr
Tle
920
Ala
Lys

Leu

Thr

1000

1015

Ly

1030

Gl

1045

1060

As

1075

Leu Ser His
795

Leu Lys Ala

810
Pro Lys Arg
825
Lys

Gly Gly

Arg Leu Lys
Glu
875

His

Gly Lys

Asp
890

Pro

Leu
Lys Ser
905
Glu

Gly Gln

Gln Asn Ser
Met

955
Lys

Tyr Tyr
Lys
970
Asp Asn

Pro

Leu

985

u

n

210

Leu
Gly
Ser
Ile
Asp
860
Gln
Gly
Lys
Thr
Asp
940
Val

Val

Ser

Ala
Tyr
Val
Asp
845
Tle
Asp
Lys
Lys
Lys
925
Leu
Pro

Val

Phe

10

1020
s Pro Ser Lys Gln Asn Glu Tyr
1035

Asp Leu Glu Lys

1050

1065

Ser

Gln

Thr

830

Lys

Lys

Leu

Asn

Gly

910

Ala

Val

Ile

Lys

Thr
990

05

Gln
Ser
815
Gly
Lys
Phe
Ala
Leu
895
Thr
Phe
Arg
Tyr
Ser

975
Phe

Pro
800
Ser
Ala
Gly
Asp
Thr
880
Lys
Gly
Val
Val
Val
960

Gly

Lys

Leu Asp Ile Asp Ser Asp Arg

Tyr Glu Val

Val Arg Lys Glu Thr Arg Arg

Gly Asp Glu
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211>
212>
213>
223>
<400>
Met Ala Ile Arg Ser Ile

1
Glu

Asn
Glu
Arg
65

Gln
Glu
Ile
Gly
Lys
145
Lys
Glu
Asp
Asp
Ser
225

Met

Leu

Ala
Glu
Ser
50

His
Ala
Leu
Ser
Lys
130
Glu
Arg
Tyr
Tle
Arg
210
Trp

Thr

Leu

1108
PRT

HELZF FAT R
APG09106.1 RNG

114

Gln
Gly
35

Thr
Ile
Leu
Leu
Arg
115
Gly
Ala
Arg
Gly
Ala
195
Asp
Asn

Gln

Glu

Asn
20

Val
Gly
Arg
Pro
Val
100
Lys
Thr
Asn
Glu
Tle
180
Trp
Met
Lys

Leu

Gln
260

5
Leu

Ala
Gly
Glu
Leu
85

Pro
Phe
Ser
Asp
Glu
165
Arg
Leu
Leu
Arg
Asn

245
Tyr

Arg
Tyr
Gln
Gln
70

Asp
Ser
Leu
Lys
Pro
150
Asp
Pro
Pro
Gln
Val
230

Glu

Glu

Lys

Lys

Tyr

Thr

95

Gln

Lys

Ser

Ser

Ala

135

Thr

Pro

Ile

Leu

Gln

215

Gln

Gln

Glu

Leu
Gly
Met
40

Lys
Gln
Ala
Ile
Pro

120
Gly

Thr

Phe

Gln

200

Ala

Glu

Leu

Gln

Lys
Tle
25

Lys
Lys
Lys
Phe
Gly
105
Leu
Ala
Glu
Ala
Pro
185
Ser
Tle
Glu

Glu

Arg
265

211

Leu

10

Met

Glu

Asn

Ala

90

Gln

Val

Lys

Gln

Ser

170

Leu

Asn

Glu

Tyr

Gly

250
Glu

Lys
Arg
Leu
Leu
Arg
75

Ala
Ser
Asp
Pro
Asp
155
Val
Tyr
Gln
Arg
Ser
235

Gly

Gln

Thr
Thr
Leu
Gln
60

Ala
Leu
Gly
Pro
Thr
140
Tyr
Tle
Thr
Phe
Leu
220
Lys

Gln

Glu

Arg
His
Leu
45

Glu
Asp
Arg
Asp
Asn
125
Trp
Glu
Thr
Asn
Val
205
Leu
Leu

Glu

Leu

Thr
Arg
30

Phe
Glu
Lys
Gln
Ala
110
Ser
Gln
Lys
Thr
Thr
190
Arg
Ser
Gln

Trp

Ile
270

Gly
15

Leu
Arg
Leu
Asn
Leu
95

Gln
Glu
Lys
Trp
Leu
175
Val
Thr
Trp
Glu
Tle

255
Glu

Pro
Leu
Gln
Val
Thr
80

Tyr
Tle
Gly
Lys
Lys
160
Glu
Ala
Trp
Glu
Lys
240

Ser

Asn
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Met
Gly
Ser
305
Arg
Glu
Val
Ala
Phe
385
Ala
Trp
Leu
Asp
Thr
465
Asp
Val
Asn
Arg
Val
545

Leu

Ala

Thr
Trp
290
His
Gly
His
Ala
Thr
370
Asp
Asp
Pro
Ala
Lys
450
Phe
Leu
Tyr
Gly
Pro
530
Glu

Glu

Ala

Ala
275
Asn
Glu
Arg
His
Arg
355
Met
Ala
Asn
Asn
Leu
435
Gly
Ser
Glu
Leu
Arg
515
Asn
Trp

Ser

Ala

Ala

Glu

Gln

Phe

Leu

340

Asn

Thr

Arg

Pro

Glu

420

Ser

Lys

Gly

Lys

Asn

500

Leu

Glu

Met

Gly

Thr

Asn

Leu

Gly

325

Ile

Glu

Leu

Gly

405

Ser

Lys

Gln

His

Glu

485

Ile

Gln

Phe

Lys

Phe

565

Ser

Asp
Tyr
Arg
310
Asp
Trp
Leu
Pro
Gly
390
Ser
Gly
Gln
Glu
Leu
470
Glu
Val
Ser
Pro
Ala
550

Arg

Ile

Lys
Glu
295
Glu
Ala
Lys
Lys
Asp
375
Asn
Arg
Trp
Phe
Ile
455
Gly
Lys
Ile
Pro
Lys
535
Ser

Val

Phe

Tyr
280
Gln
Ala
His
Gly
Lys
360
Ala
Leu
Arg
Met
Tyr
440
Glu
Gly
Asp
Asp
Tyr
520
Val
Gln

Met

Ser

Arg Tle Thr

Trp

Leu

Phe

Asn

345

Arg

Arg

Gln

Phe

Glu

425

Gln

Phe

Ala

Phe

Phe

505

Gly

Thr

Asn

Ser

Val

212

Ser
Lys
Phe
330
Pro
Leu
Lys
Asp
Val
410
Lys
Gln
Lys
Lys
Glu
490
Glu
Gln
Thr
His
Tle

570
Glu

Thr
Arg
315
Gln
Gln
Glu
His
Tyr
395
Thr
Gln
Val
Asp
Leu
475
Gly
Pro
Val
Tyr
Ser
555

Asp

Glu

Lys
Val
300
Val
Tyr
Arg
Glu
Pro
380
Tyr
Phe
Asp
Thr
Lys
460
Gln
Gly
Leu
Leu
Lys
540
Ser

Leu

Ser

Arg
285
Leu
Gln
Leu
Tle
Ala
365
Leu
Leu
Ser
Val
Leu
445
Gly
Leu
Glu
Gln
Gln
525
Ser
Gly

Gly

Asn

Gln

Pro

Gln

Met

His

350

Lys

Trp

Thr

Gln

Glu

430

Gln

Ser

Glu

Ile

Glu

510

Leu

Glu

Val

Leu

Asp

Met
Asn
Arg
Lys
335
Tyr
Gln
Val
Ala
Leu
415
Val
Lys
Gly
Arg
Gly
495
Val
Val
Glu
Glu
Arg

575
Ala

Lys
Ala
Leu
320
Glu
Phe
Asn
Arg
Glu
400
Tle
Glu
Asn
Ser
Gly
480
Ser
Lys
Arg
Leu
Ser
560

Thr

Asn
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Ala
His
Gln
625
Arg
Gln
Glu
Gly
Trp
705
Gly
Lys
Leu
Glu
Thr
785
Ala
Glu
Leu
Thr
Gln

865

Ser

Ala
Lys
610
Val
Phe
Asn
Lys
Ile
690
Glu
Lys
Gly
Arg
Ile
770
His
Ile
Trp
Ser
Leu
850

Ala

Ser

Gly
595
Arg
Arg
Gln
Arg
Gln
675
Val
Gln
Val
Ile
Lys
755
Asn
Ile
Val
Phe
Gln
835
Met

Glu

Arg

580
Phe

Ser
Glu
Tle
Glu
660
Lys
Cys
Ala
Val
Ala
740
Leu
Arg
Gln
Met
Ala
820
Tyr
Lys

Pro

Phe

Ser
Tyr
Lys
Arg
645
Arg
Ser
Asp
Val
Gln
725
Gly
Leu
Phe
Asn
Thr
805
Lys
Arg
Trp

Tyr

His
885

Tyr
Met
Arg
630
Tle
Ala
Leu
Leu
Val
710
Ala
Leu
Tle
Glu
Val
790
Ala
Tyr
Ser
Ala
Gly

870
Ala

Trp
Leu
615
Asp
Leu
Asp
Leu
Thr
695
Gln
Trp
Ser
Ser
Gln
775
Lys
Leu
Pro
His
His
855

Ile

Lys

Ile
600
Lys
Glu
Ser
Glu
Asp
680
Asp
Ile
Arg
Met
Trp
760
Gly
Glu
Gly
Ala
Met
840
Arg

Gln

Thr

585
Glu

Leu
Arg
Gln
Leu
665
Gln
Ala
His
Lys
Trp
745
Ser
His
Asp
Tyr
Cys
825
Asp
Ser

Ile

Gly

213

Gly
Pro
Gln
Val
650
Asp
Thr
Leu
Arg
Arg
730
Ser
Arg
Thr
Arg
Val
810
Gln
Arg
Ile

Gly

Thr
890

Thr
Gly
Asp
635
Ile
His
Asp
Arg
Lys
715
Phe
Ile
Arg
Ser
Leu
795
Tyr
Val
Ser
Pro
Asp

875

Pro

Pro
Glu
620
Gln
Arg
Leu
Arg
Glu
700
Ala
Asp
Glu
Thr
His
780
Lys
Asp
Tle
Thr
Lys
860

Val

Gly

Leu
605
Gln
Gln
Met
Ser
Thr
685
Lys
Glu
Ala
Glu
Arg
765
Gln
Gln
Glu
Leu
Lys
845
Tyr

Arg

Ile

590
Val

Val
Arg
Ala
Gln
670
Phe
Glu
Glu
Asp
Leu
750
Asn
Arg
Leu
Lys
Phe
830
Glu

Val

Ala

Ala
Glu
Arg
Lys
655
Ala
Trp
Gly
His
Glu
735
Asp
Pro
Leu
Ser
Lys
815
Glu
Asn
His
Glu

Cys
895

Val
Lys
Val
640
Lys
Leu
Asn
Gly
Val
720
Arg
Ser
Gln
Leu
His
800
Leu
Asn
Ser
Met
Tyr

880
Lys
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Met

Lys

Leu

Thr

945

Asp

Asn

Glu

Gly

Val

Glu

Ile

Arg

Gln

Leu

Val Lys

Arg Leu
915
Arg Pro

930
Leu Ser

Tle Asn

Glu Leu

Tyr Leu
995

1010
Trp Asp
1025
Glu Ser
1040
Glu Glu
1055
Asp Pro
1070
Lys Asp
1085
Arg Glu
1100

<210> 115
211> 1150
<212> PRT

<213>
223>

<400> 115
Met Tyr Ser Ile Gly Leu Asp Leu Gly Ile Ser Ser Val Gly Trp Ser

1

Gly
900
Val
Gly
Asp
Ala
Phe

980
Ile

Ser

Glu

Ala

Ser

Phe

Arg

Gln
Ser
Asp
Gly
Ala
965

Lys

Pro

Gln

Ser

Glu

Gly

Trp

Phe

Fn BRT S
APG09882.1 RGN

5

Glu

Glu

Ile

Ser

950

Gln

Val

Lys

Ala

Pro

Glu

Val

Ser

Leu

Leu Gln Gly Lys Arg Phe Glu Asn Leu Gln

905

910

Gln Phe Leu Thr Glu Glu Gln Val Lys Gln
920

Val Pro Asp Asp Ser Gly Glu Trp Phe Met

940

Glu Gly Lys Glu Val Val Phe Leu Gln Ala

935

955

925

960

Asn Leu GIn Lys Arg Phe Trp Gln Arg Tyr

970

975

Ser Cys Arg Val Leu Ile Arg Gly Glu Glu

Ala Lys

985

1000
Leu Phe Val Lys Lys Thr Asp Thr Val Met

1015
Lys
1030
Glu
1045
Ala
1060
Phe
1075
Glu
1090
Met
1105

Leu Lys Gly Lys

Gln Leu Glu Asp

Lys Gly Thr Tyr

Phe Pro Glu Phe

Val Lys Arg Arg

Lys Thr Arg

10

990

Ser Val Gln Ala Lys Leu Gly Lys

1005
Lys Asp Val Tyr
1020
Thr Thr Phe Thr
1035
Phe Gln Glu Ile
1050
Arg Thr Leu Phe
1065
Val Trp Asn Thr
1080
Leu Tyr Gly Lys
1095

15

Val Ile Asp Glu Arg Thr Gly Asn Val Ile Asp Leu Gly Ile Arg Leu

20

25

30

Phe Ser Ala Lys Asn Ser Glu Lys Asn Leu Glu Arg Arg Thr Asn Arg

214
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Gly
Lys
65

Asn
Ser
Gly
Gln
Tyr
145
Val
Lys
Gln
Val
Pro
225
Arg
Asp
Leu
Leu
Ile
305

Asp

Arg

Gly
50

Lys
Ser
Lys
Tle
Asp
130
Thr
Lys
Val
Ala
Gln
210
Tyr
Trp
Lys
Ser
Lys
290
Leu

Val

Leu

35

Tle
Cys
Gly
Ser
115
Tyr
Pro
Thr
Ser
Phe
195
Pro
Tyr
Ser
Leu
Leu
275
Tle
Ala

Val

Asp

Arg
Leu
Pro
Glu
100
Tyr
Lys
Gly
Gly
Ala
180
Tyr
Gly
His
Asp
Ile
260
Ser
Asp
Glu

Lys

Lys
340

Leu
Ala
Tyr
85

Tle
Leu
Glu
Gln
Tle
165
Tyr
Pro
Tle
Gly
Phe
245
Gly
Ala
Gly
Leu
Leu

325
Lys

Tle
Ala
70

Gln
Tyr
Asp
Gln
Tle
150
Asn
Ala
Asn
Ala
Pro
230
Lys
Lys
Gln
Glu
Met
310

Leu

Gly

Arg
55

Val
Leu
Lys
Glu
Val
135
Gln
Ala
Asn
Glu
Glu
215
Gly
Lys
Asp
Gln
Tle
295
Thr

Gly

Lys

40
Arg

Gly
Arg
Val
Asp
120
Arg
Leu
Gln
Glu
Leu
200
Glu
Asn
Thr
Phe
Tyr
280
Pro
Lys

Val

Pro

Lys Thr Asn

Phe
Val
Thr
105
Asp
Glu
Gln
Gly
Leu
185
Thr
Ala
Glu
Gly
Gln
265
Asn
Leu
Glu

Lys

Glu
345

215

Tyr
Lys
90

Leu
Thr
Asn
Arg
Asn
170
Ala
Asp
Gly
Ala
Gln
250
Gly
Leu
Ser
Phe
Lys

330
Ile

Glu
75

Gly
His
Glu
Ala
Leu
155
Tyr
Thr
Asp
Leu
Asn
235
Pro
Glu
Leu
Pro
Thr
315

Glu

His

Arg
60

Asp
Leu
Ile
Ala
Gln
140
Lys
Gln
Ile
Trp
Ile
220
Asn
Ala
Leu
Asn
Glu
300
Arg

Arg

Thr

45
Leu

Lys
Thr
Leu
Ala
125
Leu
Glu
Leu
Leu
Tle
205
Tyr
Ser
Thr
Arg
Asp
285
Gln
Phe

Leu

Leu

Lys
Ser
Glu
Lys
110
Lys
Leu
Asn
Asn
Lys
190
Ala
Arg
Pro
Asn
Ala
270
Leu
Lys
Gly

Ser

Lys
350

Asp
Leu
Pro
95

Lys
Glu
Thr
Asn
Val
175
Thr
Leu
Lys
Tyr
Tle
255
Ser
Thr
Glu
Val
Gly

335
Gly

Ala
Lys
80

Leu
Arg
Ser
Lys
Arg
160
Phe
Gln
Phe
Arg
Gly
240
Phe
Gly
Asn
Tyr
Asn
320

Trp

Tyr
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Arg
Leu
Thr
385
Leu
Ser
Leu
Thr
Ser
465
Asn
Ala
Glu
Glu
Phe
545
Gln
Asp
Val
Leu
Gln
625

Phe

Trp

Asn
Pro
370
Glu
Ala
Gln
His
Leu
450
Glu
Pro
Leu
Met
Leu
530
Met
Lys
Gly
Ser
Asp
610
Val

Lys

Val

Trp
355
Thr
Arg
Glu
Ser
Leu
435
Leu
Tyr
Thr
Leu
Pro
515
His
Gln
Asn
Ile
Asp
595
Asp
Lys

Lys

Glu

Arg

Glu

Glu

Ser

Val

420

Leu

Glu

Lys

Val

Val

500

Arg

Ala

Lys

Arg

Cys

580

Ser

Ser

Gly

Ile

Ser

Lys
Thr
Gly
Val
405
Ser
Ile
Gln
Lys
Asn
485
Lys
Asp
Lys
Ser
Arg
565
Ala
Thr
Ile
Gln
Asn

645
Cys

Ile
Ile
Ile
390
Lys
Thr
Pro
Phe
Leu
470
Lys
Tyr
Asp
Asn
Gly
550
Phe
Tyr
Glu
Asn
Gln
630

Gly

His

Phe
Asp
375
Glu
Leu
Gln
Glu
Gln
455
Pro
Thr
Gly
Asn
Ser
535
Trp
Leu
Thr
Tle
Asn
615
Thr

Lys

Phe

Ala
360
Cys
Asn
Leu
Ala
Leu
440
Leu
Thr
Val
Lys
Glu
520
Gln
Ser
Ala
Gly
Asp
600
Lys
Pro

Phe

Ser

Glu Ser Gly

Leu

Thr

Val

Trp

425

Met

Lys

Lys

Ser

Glu

505

Glu

Arg

Gln

Lys

Leu

585

His

Val

Tyr

Ser

His

216

Ala
Leu
Leu
410
His
Asn
Ser
Asp
Gln
490
Gln
Asp
Lys
Glu
Leu
570
Ser
Tle
Leu
Asp
Asn

650
Lys

Lys
Ala
395
Asp
Arg
Ala
Asp
Val
475
Ala
Ile
Glu
Asn
Lys
555
Leu
Ile
Ile
Val
Ala
635

Trp

Lys

Ile
Val
380
Phe
Arg
Phe
Thr
Val
460
Leu
Phe
Arg
Lys
Asp
540
Phe
Tyr
Ser
Pro
Leu
620
Trp

Asp

Glu

Asp
365
Leu
Glu
Tyr
Ser
Ser
445
Arg
Thr
Lys
Tyr
Lys
525
Ser
Gln
Tyr
Pro
Ile
605
Ser
Met

Asp

Asn

Leu

Thr

Leu

Lys

Leu

430

Glu

Lys

Glu

Val

Ile

510

Arg

Gln

Thr

Tyr

Glu

590

Ser

Lys

Asp

Tyr

Asn

Ala
Leu
Ser
Glu
415
Lys
Gln
Arg
Tle
Tle
495
Thr
Tle
Ser
Thr
Glu
575
Leu
Tle
Ala
Gly
Gln

655
Leu

Thr
Asn
Glu
400
Leu
Thr
Asn
Tyr
Tyr
480
Asp
Tle
Lys
Tyr
Tle
560
Gln
Leu
Ser
Asn
Ser
640

Lys

Leu
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Glu
Arg
Leu
705
Gly
Lys
Ala
Glu
Glu
785
Tyr
Leu
Asp
Arg
Thr
865
Asp
Asp
Thr
Val
Ala

945
Leu

Thr
Asn
690
Gln
Ser
Thr
Val
Glu
770
Tle
Glu
Lys
Arg
Glu
850
Thr
Gly
Leu
Pro
Lys
930

Ile

Lys

Arg
675
Leu
Ser
Phe
Arg
Thr
755
Thr
Val
Arg
Pro
Lys
835
Lys
Asp
Trp
Asp
Asp
915
Arg

Arg

Tyr

660

Asn
Asn
Phe
Thr
Glu
740
Pro
Gly
Asp
Lys
Val
820
Ala
Thr
Glu
Glu
Glu
900
Phe
Ser

Lys

Tyr

Tle
Asp
Phe
His
725
Thr
Phe
Glu
Glu
Thr
805
Asn
Asn
Glu
Tyr
Ala
885
Lys
Gln
Pro

Tyr

Asp
965

Phe
Thr
Ala
710
Thr
His
Val
Lys
Met
790
Tyr
Leu
Arg
Val
Thr
870
Phe
Thr
Glu
Phe
Ala

950
Gly

Asp
Arg
695
Asn
Leu
His
Lys
Val
775
Ser
Gln
His
Lys
Lys
855
Tle
Lys
Tyr
Val
Ala
935

Lys

Lys

Ser
680
Tyr
Gln
Arg
His
Val
760
Met
Tyr
Val
Pro
Leu
840
Thr
Gly
Lys
Glu
Glu
920
Val

Lys

Leu

665
Glu

Ala
Glu
Lys
His
745
Ser
Arg
Arg
Lys
Arg
825
Ser
Leu
Lys
Lys
Arg
905
Glu
Tyr

Asn

Asn

217

Gln
Ser
Thr
Lys
730
Ala
Arg
Glu
Glu
Trp
810
Tle
Asp
Lys
Tle
Gln
890
Leu
Lys
Cys

Asn

Lys
970

Val
Arg
Lys
715
Trp
Val
Tyr
Ile
Phe
795
Pro
Lys
Ala
Ser
Lys
875
Asp
Leu
Asn
Glu
Gly

955
His

Glu
Leu
700
Val
Gly
Asp
His
Asp
780
Lys
Asn
Phe
Thr
Gly
860
Asp
Lys
Ser
Gly
Glu
940

Pro

Ile

Lys
685
Val
Arg
Ala
Ala
Tyr
765
Phe
Lys
Phe
Ser
Tle
845
Lys
Tle
Leu
Tle
Lys
925
Asn

Leu

Asn

670
Phe

Leu

Val

Asp

Thr

750

Ala

Glu

Ser

His
830
Tyr

Gln

Leu
Ala
910
Val
Asp

Ile

Ile

Leu
Asn
Val
Leu
735
Leu
Val
Thr
Lys
Glu
815
Gln
Ser
Lys
Thr
Met
895
Glu
Lys
Tle

Arg

Thr
975

Ala
Thr
Asn
720
Asp
Cys
Lys
Gly
Lys
800
Gln
Val
Val
Ile
Val
880
Lys
Thr
Arg
Pro
Ser

960
Lys
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CN 116157144 A F 3 %
Asp Ser Gln Gly Arg Pro Val Glu Lys Thr Lys Asn Gly Arg Lys Val
980 985 990
Thr Leu Gln Ser Leu Lys Pro Tyr Arg Tyr Asp Ile Tyr Gln Asp Leu
995 1000 1005

Glu Thr Lys Ala Tyr Tyr Thr Val Gln Leu Tyr Tyr Ser Asp Leu
1010 1015 1020

Arg Phe Val Glu Gly Lys Tyr Gly Ile Thr Glu Lys Glu Tyr Met
1025 1030 1035

Lys Lys Val Ala Glu Gln Thr Lys Gly Gln Val Val Arg Phe Cys
1040 1045 1050

Phe Ser Leu Gln Lys Asn Asp Gly Leu Glu Ile Glu Trp Lys Asp
1055 1060 1065

Ser Gln Cys Tyr Asp Val Arg Phe Tyr Asn Phe Gln Ser Ala Asn
1070 1075 1080

Ser Ile Asn Phe Lys Gly Leu Glu Gln Glu Met Met Pro Ala Glu
1085 1090 1095

Asn Gln Phe Lys Gln Lys Pro Tyr Asn Asn Gly Ala Ile Asn Leu
1100 1105 1110

Asn Ile Ala Lys Tyr Gly Lys Glu Gly Lys Lys Leu Arg Lys Phe
1115 1120 1125

Asn Thr Asp Ile Leu Gly Lys Lys His Tyr Leu Tyr Tyr Glu Lys
1130 1135 1140

Glu Pro Lys Asn Ile Ile Lys
1145 1150

<210> 116

<211> 1408

<212> PRT

213> BHE N I A

223> APG02675.1 RGN

<400> 116

Met Lys Arg Ile Leu Gly Leu Asp Leu Gly Thr Ser Ser Ile Gly Trp

1 10 15

Ala Tyr Val Leu Glu Ala Gln Asp Glu Asn Glu Ile Ser Lys Ile Glu

20 25 30
Lys Leu Gly Val Arg Val Asn Pro Leu Thr Thr Asp Glu Gln Leu Asn
35 40 45

Phe Glu Lys Gly Lys Pro Ile Thr Thr Asn Ala Gly Arg Thr Leu Ala
50 55 60

Arg Ser Ala Arg Arg Asn Leu Gln Arg Phe Lys Leu Arg Arg Asn Asn

218
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65
Leu

Leu
Ala
Leu
Ile
145
Lys
Leu
Gln
Glu
Arg
225
Glu
Arg
Ile
Gly
Val
305
Leu
Lys

Leu

Lys

Ile
Ala
Ala
Leu
130
Lys
Leu
Lys
Arg
Leu
210
Ala
Asn
Lys
Ile
Ala
290
Gly
Lys
Ile

Lys

Ser
370

Glu
Glu
Ala
115
Met
Glu
Tyr
Glu
Glu
195
Leu
Thr
Lys
Asp
Ala
275
Tle
Gln
Asn
Trp
Glu

355
Gln

Val
Asn
100
Ala
Tle
Asp
His
Gly
180
Leu
Thr
Ser
Gly
Gly
260
Glu
Ser
Phe
Gln
Cys
340

Glu

Lys

Leu
85

Gly
Ser
Asn
Asp
Glu
165
Lys
Asp
Arg
Ala
Thr
245
Leu
Ile
Asp
Leu
Val
325
Ile

Ile

Gly

70
Lys

Asn
Lys
Lys
Gly
150
Asn
Lys
Leu
Asp
Ile
230
Lys
Thr
Asn
Arg
Phe
310
Phe
Gln

Arg

Leu

Arg
Lys
Glu
Lys
135
Gln
Leu
Lys
Ile
Phe
215
Phe
Glu
Lys
Gly
Ser
295
Asn
Tyr
Ser

Asp

Ile
375

Glu
Ser
Ile
120
Arg
Leu
Thr
Leu
Trp

200
Lys

Glu
Gln
Gln
280
Lys
Gln
Arg
Gln
Ile

360

Ser

Lys
Thr
105
Lys
Gly
Val
Pro
Pro
185
Asp
Glu
Ser
Lys
Leu
265
Leu
Glu
Leu
Gln
Phe
345

Ile

Phe

219

Trp
90

Phe
Leu
Tyr
Asp
Gly
170
Asp
Phe
Glu
Lys
Lys
250
Ala
Ala
Leu
Gln
Asp
330
His
Ile

Cys

75
Ile

Glu

Glu

Lys

Gly

155

Glu

Phe

Gln

Leu

Tyr

235

Ile

Lys

Asn

Tyr

Gln

315

Tyr

Gln

Phe

Glu

Asp
Thr
Glu
Ser
140
Met
Phe
Tyr
Phe
Lys
220
Lys
Gln
Glu
Ser
Phe
300
Asn
Leu
Ala

Tyr

Phe
380

Asp
Tyr
Leu
125
Ser
Glu
Val
Arg
Lys
205
Gly
Phe
Ala
Glu
Ser
285
Asn
Thr
Asp
Leu
Gln

365
Glu

Lys
Ala
110
Ala
Arg
Val
Cys
Ser
190
Tyr
Lys
Asn
Tyr
Val
270
Gly
Lys
His
Glu
Thr
350

Arg

Gln

Ser
95

Leu
Arg
Lys
Ala
Arg
175
Asp
Tyr
Gly
Thr
Gln
255
Ala
Tyr
Gln
Ala
Phe
335
Glu

Lys

His

80
Ile

Arg
Val
Val
Lys
160
Leu
Leu
Pro
Leu
Ala
240
Trp
Tyr
Leu
Thr
Arg
320
Glu
Gln

Leu

Glu
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Val
385
Lys
Asn
Glu
Leu
Trp
465
Leu
Arg
Asp
Phe
Met
545
Leu
Leu
Lys
Thr
Ser
625
Thr
Leu

Gln

Leu

Val

Ser

Val

Glu

Ser

450

Glu

Tyr

Ser

Leu

Gln

530

Gln

Leu

Tyr

Phe

Lys

610

Ala

Lys

Pro

Met

Ile

Val
Ser
Lys
Gln
435
Ala
Leu
Asn
Glu
Asp
515
His
Gly
Tyr
Asn
Tle
595
Ala
Ala
Glu
Lys
Val

675
Lys

Asn
Pro
Leu
420
Lys
Tyr
Asn
Ala
Leu
500
Tle
Leu
Asp
Ser
Gln
580
Gly
Tle
Cys
Gln
Asn
660

Asn

Glu

Gly
Ile
405
Arg
Lys
Gln
Tyr
Tyr
485
Lys
Pro
Gly
Asp
Tyr
565
Leu
Lys
Arg
Lys
Leu
645
Ser

Val

Gly

Lys

390

Phe

Asn

Leu

Val

Thr

470

Leu

Ile

Val

Ile

Phe

550

Glu

Asn

Ile

Gln

Leu

630

Thr

Leu

Val

Lys

Asn

Gln

Asn

Leu

Leu

455

Glu

Asn

Lys

Ser

Asn

535

Glu

Glu

Leu

Ala

Ile

615

Ala

Asn

Arg

Asn

Asn

Lys
Glu
Tle
Phe
440
Ser
Leu
Tle
Leu
Glu
520
Thr
Lys

Asp

Lys

Asn

Thr
680
Ala

Val
Phe
Thr
425
Glu
Leu
Glu
Leu
Asn
505
Tle
Ser
Gln
Asp
Phe
585
Gln
Pro
Tyr
Val
Pro
665
Leu

Asp

220

Val
Lys
410
Lys
Thr
Tle
Gly
Asp
490
Lys
Lys
Tle
Leu
Ser
570
Gly
Asp
Tyr
Asn
Leu
650
Val

Ile

Phe

Gly
395
Tle
Glu
Leu
Glu
Asn
475
Tle
Asp
Asp
Leu
Ser
555
Lys
Phe
Asp
Tle
His
635
Lys
Val

Asp

Arg

Leu

Trp

Val

Asn

Gly

460

Ser

Glu

Glu

Met

Asp

540

Tyr

Thr

Ser

Tyr

Gln

620

Ser

Asp

Glu

Thr

Phe

Arg
Gln
Tyr
Leu
445
Lys
Thr
Gly
Ile
Ile
525
Phe
Gln
Gly
Leu
Gly
605
Asp
Lys
His
Lys
Glu

685
Asp

Val
Gln
Asn
430
Lys
Pro
Asn
Tyr
Thr
510
Arg
Asp
Leu
Met
Asp
590
Asn
Ala
Ser
Leu
Tle
670

Asn

Glu

Ala
Leu
415
Leu
Gly
Lys
Ser
Asp
495
Leu
Arg
Ala
Trp
Asp
575
Gln
Leu
Glu
Ser
Asp
655
Leu

Asp

Ile

Pro
400
Asn
Ala
Lys
Glu
Ala
480
Val
Ser
Tle
Gln
His
560
Arg
Ala
Ser
Tyr
Leu
640
Tle
Asn

Lys

Arg
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Tle
705
Leu
Lys
Tle
Asn
Tle
785
Ser
Gly
Gly
Glu
Ser
865
Tyr
Val
Gly
Val
Val
945
Asp

Asn

Ile

690
Glu

Thr
Tle
Tle
Leu
770
Tyr
Phe
Asn
Tle
Glu
850
Asp
Tle
Tle
Leu
Gly
930
Tle
Ala
His

Lys

Leu
Lys
Leu
Arg
755
Tyr
Asp
Ser
Gln
Glu
835
Gly
Ile
Ala
Ser
Val
915
Leu
Lys
Leu

Leu

Ala
995

Ala
Ala
Gln
740
Phe
Thr
Tle
Asn
Thr
820
Ala
Val
Gly
Lys
Thr
900
Ser
Thr
Asp
Thr
Asn

980
Ile

Arg
Ile
725
Thr
Lys
Asn
Asp
Lys
805
Ala
Tyr
Ser
Glu
Lys
885
Ser
Val
Glu
Trp
Val
965

Ala

Glu

Glu
710
Asn
Glu
Leu
Glu
His
790
Val
Phe
Glu
Arg
Gly
870
Ala
Gly
Met
Tyr
Ser
950
Ala

Arg

Ile

695
Leu

Thr
Asp
Tyr
Tyr
775
Ile
Leu
Asp
Ala
Ser
855
Phe
Lys
Ser
Lys
Leu
935
Lys
Phe

Lys

Lys

Lys
Ser
Gly
Gln
760
Ile
Val
Val
Tyr
Arg
840
Lys
Ile
Ala
Val
Glu
920
Glu
Arg

Thr

Asn

Lys Asn Ala

Lys

Ile

745

Glu

Gln

Pro

Pro

Val

825

Val

Tyr

Glu

Met

Thr

905

Leu

Thr

Asn

Lys

Glu
985

Glu
730
Lys
Leu
Arg
Gln
Arg
810
Arg
Glu
Lys
Arg
Leu
890
Asp
Asn
Lys
Asp
His

970
Lys

715
Gln

Asn
Lys
Lys
Ser
795
Asn
Thr
Arg
Lys
Asp
875
Phe
Arg
Leu
Asp
His
955

Ser

Ser

700
Lys

His
Pro
Asn
Asp
780
Arg
Ile
Lys
Leu
Leu
860
Leu
Glu
Leu
Pro
Gly
940
Arg
His

Glu

Glu
Glu
Thr
Asn
765
Leu
Leu
Asn
Phe
Phe
845
Leu
Arg
Tle
Arg
Lys
925
Asn
His
Tle

Phe

Arg
Lys
Arg
750
Gly
Phe
Phe
Ile
Gly
830
Asn
Met
Asp
Thr
Glu
910
Phe
Arg
His
Gln

Phe
990

Glu
Ile
735
Asn
Tyr
Thr
Asp
Glu
815
Glu
Leu
Arg
Ser
Pro
895
Asp
Lys
Lys
Ala
Tyr

975

Ser

Glu
720
Ile
Asp
Lys
Asn
Asp
800
Lys
Asp
Lys
Gly
Gln
880
Ser
Trp
Ala
Glu
Met
960

Leu

Ser

Glu Thr Tyr Val Glu Arg Asp Asp Leu
1005

1000

221
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Gly Asn
1010
Thr Ile
1025
Ala Lys
1040
Lys Lys
1055
Lys Glu
1070
Glu Lys
1085
Ser Asn
1100
Tyr Gly
1115
Ser Lys
1130
Pro Glu
1145
Arg Lys
1160
Gln Gly
1175
Gly Asp
1190
Trp Leu
1205
Ser Gly
1220
Leu Gly
1235
Asp Phe
1250
Asp Ser
1265
Ala Val
1280
Tyr Lys

Arg

Val

Asn

Glu

Thr

Ile

Pro

Asn

Ser

Lys

Glu

Val

Thr

Asn

Val

Gln

Val

Glu

Glu

Gln

Lys

Lys

Lys

Ala

Ile

Ser

Arg

Asp

Pro

Val

Ile

Lys

Lys

Glu

Lys

Val

Ser

Gly

Arg

Glu

Arg

Glu

Val

Gln

Tyr

Ala

Tyr

Pro

Ile

Lys

Gly

Arg

Lys

Glu

Asn

Leu

Thr

Asn

Ile

Glu

Leu

His

Val

Glu

Gly

Lys

Arg

Lys

Leu

Pro

Ile

Ala

Lys

Ala

Glu

Gly

Leu

Asn

Gly

Phe
1015

Lys

Glu

Leu Glu Arg

1030
Thr
1045
Val
1060
Lys
1075
Phe
1090
Ser
1105
Lys
1120
Leu
1135
Val
1150
Asp
1165
Leu
1180
Phe
1195
Gly
1210
Glu
1225
Asp
1240
Asn
1255
Tyr
1270
Gln
1285
Trp

Lys

Leu

Ile

Asp

Ala

Ala

Asp

Trp

Leu

Lys

Ser

Ile

Ala

Lys

Asn

Asp

Asn

Lys

Asn

Thr

Leu

Ala

Leu

Phe

Gln

Leu

Lys

Gln

Asp

Ala

Leu

Asp

His

Arg

Leu

Phe

222

Pro

Val

Pro

Gln

Ala

Leu

Thr

Gln

Glu

Ile

Leu

Ile

His

Gly

His

Val

Pro

Leu

Ile

Leu

Asn

Arg

Tyr

Thr

Asp

Gly

Arg

Ala

Glu

Leu

Asp

Lys

Thr

Asn

Val

Val

Ile

Phe

Ala
1020
Val
1035
Lys
1050
Gly
1065
Ala
1080
Ile
1095
Arg
1110
Lys
1125
Gln
1140
Asp
1155
Lys
1170
Ser
1185
Asn
1200
Arg
1215
Lys
1230
Thr
1245
Ala
1260
Ser
1275
Val
1290

Ser

His

Ser

Ile

Gln

Ser

Ala

Leu

Asn

Leu

Tyr

Val

Val

Asn

Val

Lys

Met

Ile

Phe

Asp

Met

Phe

His

Asp

Leu

Lys

Met

Ile

Ser

Ala

Thr

Ile

Pro

Thr

Asp

Pro

Tyr

Arg

Lys

Arg

Lys

Gly

His

Glu

Val

Glu

Pro

Val

Ile

Asp

Ile

Ile

His

Val

Glu

Glu

His

Gln
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1295
Asn Glu
1310
Ile Asp
1325
Leu Phe
1340
Ala Val
1355
Ile Asp
1370
Ser Ile
1385
Leu Gly
1400
210> 1
211> 1
212> P

Leu

Leu

Arg

Arg

Thr

Gly

Glu

17

369
RT

Phe

Leu

Met

Asp

Lys

Val

Asp

Gln

Tyr

Glu Leu Arg

Glu Phe

Ile

Val

Phe

Lys

Lys

Val

Lys

His

213> VA HEIEYF
<223> APG01405.1 RGN

<400> 1

17

Ala Arg Thr Asp

1
Leu Arg

Pro Glu

Phe Lys
50

Lys Phe

65

Phe Lys

Tyr Tyr

Leu Ala

Leu Arg
130

Arg
His
35

Val
Ser
Ala
Leu
Trp

115
Gly

Glu
20

Tyr
Glu
Phe
His
Arg
100

Ile

Glu

Tyr
5
Arg
Ala
Thr
Leu
Gly
85
Lys

Leu

Glu

Arg

Leu

Ser

Glu

Phe

70

Gln

Lys

Leu

Glu

1300

Pro Ser

1315

Lys Asn

1330

Phe Ser

1345

Phe Arg

1360

1375

Ser Phe

1390

Leu Gly

1405

Gly Ile

His Arg

Gln Ile
40

Pro Lys

55

Gln Thr

Asp Leu
Ala Leu
Asn Phe

120

Glu Glu
135

Asp

Arg
Ile
25

Asp
Leu
Ser
Lys
Ser
105

Asn

Asn

223

Tle Asn

Tyr Lys

Lys Val

His His

Ile Ala

Val Lys

Arg
10

Leu
Phe
Ala
Phe
Val
90

Gln

Gln

Pro

Glu Tyr

Leu

Asn

Asp

Trp

Asn

75

Pro

Lys

Lys

Asn

Phe

Glu

Glu

Leu

Tyr

Ile

1305

Asp

1320

Val

1335

Tyr

1350

Glu

1365

Lys

1380

Arg

1395

Arg

Val

Lys

Lys

60

Glu

Tyr

Ile

Arg

Lys
140

Glu
Leu
Arg
45

Asn
Met
Asp
Glu
Gly

125
Leu

Pro

Ser

Gly

Thr

Val

Thr

Arg
Asn
30

Phe
Ser
Leu
Trp
Lys
110

Tyr

Ile

Lys Glu

Lys His

Asn Ser

Ser Ile

Phe Lys

Asn His

Phe
15

Phe
Gly
Asp
Glu
Thr
95

Glu

Tyr

Glu

Leu

Leu

Lys

Gly

Asp

80

Ile

Glu

Gln

Phe
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Tyr
145
Lys
Arg
Asp
Asp
Asp
225
Arg
Lys
Tyr
Tyr
Tyr
305
Val
Ser
Lys
Lys
Asn
385
Phe
Asn

Asn

Cys

Ser

Ser

Arg

Phe

Lys

210

Lys

Gln

Lys

Glu

290

His

Gln

Asp

Ser

370

Leu

Leu

Glu

Asn

Leu
Asp
Ser
Tle
195
Glu
Thr
Thr
Lys
Glu
275
Leu
Asn
Leu
Lys
Glu
355
Asn
Asn
Ser
Lys
Lys

435
Glu

Lys
Tle
Ser
180
Val
Gly
Leu
Val
Tle
260
Glu
Gln
Asn
Phe
Ser
340
Asn
Pro
Tle
Thr
Glu
420

Thr

Thr

Ile
Trp
165
Lys
Thr
Asn
Val
Gly
245
Lys
Leu
Ser
Glu
Met
325
Ser
Gly
Tyr
Tyr
Thr
405
Ile
His

Lys

Ile
150
Tyr
Thr
Thr
Glu
Lys
230
Thr
Gly
Lys
Asp
Ala
310
Glu
Ile
Val
Tyr
Lys
390
Glu
Asp

Arg

Thr

Asp
Ser
Ser
Asp
Lys
215
Thr
Tyr
Lys
Gln
Asp
295
His
Asp
Ser
Glu
Gln

375
Lys

Gln

Trp

Met

Val
Leu
Leu
Leu
200
Arg
Lys
Ile
Leu
Ile
280
Leu
Gln
Ile
Asn
His
360
Glu
Asp
Phe
Lys
Lys

440
Ile

Leu Ala Asp

Val
Leu
185
Asn
Ser
Thr
Tyr
Val
265
Leu
Tyr
Leu
Tle
Cys
345
Thr
Phe
Asn
Glu
Ala
425
Tyr

Ser

224

Leu
170
Asp
Asp
Phe
Glu
Glu
250
Arg
Glu
Asp
Thr
Phe
330
Thr
Gln
Arg
Asp
Asn
410
Leu

Val

Glu

155
Glu

Trp
Asn
Arg
Gln
235
Thr
Thr
Lys
Asp
Leu
315
Tyr
Leu
Phe
Ile
Asp
395
Leu
Leu

Glu

Arg

Glu

Asn

Lys

Gly

Ala

220

Glu

Leu

Ile

Gln

Cys

300

Ser

Gln

Glu

Leu

Trp

380

Asn

Phe

Lys

Asp

Leu

Pro
Gly
Asp
Ser
205
Pro
Ile
Leu
Glu
Lys
285
Ile
Lys
Arg
Phe
Lys
365
Gln
Val
Glu
His
Lys

445
Lys

Gln

Trp

Lys

190

Val

Gly

Asp

Gln

270

Glu

Arg

Lys

Pro

Arg

350

Ala

Trp

Thr

Phe

Phe

430

Lys

Lys

Lys
Ile
175
Ile
Lys
Glu
Arg
Asn
255
Lys
Phe
Glu
Asp
Leu
335
Lys
Ile
Ile
Lys
Leu
415
Lys

Tyr

Val

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

Pro

Glu
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Asn
465
His
Lys
Ala
Glu
Trp
545
Ile
Lys
Trp
Ile
Phe
625
Glu
Ala
Lys
Asn
Asn
705
Glu

Ile

Ser

450
Ile

Ile
Ser
Phe
Lys
530
Ser
Ile
Ala
Leu
Gly
610
Lys
Thr
Lys
Gln
Glu
690
Asp
Ile

Asp

Asp

Ser
Tle
Phe
Arg
515
Ala
Tyr
Thr
Tle
Ala
595
Lys
Gln
Leu
Asp
Thr
675
Asn
His
Leu

Asp

Leu
755

Asp
Tyr
Ala
500
Lys
Ile
Ala
Gly
His
580
Gln
Trp
His
Arg
Phe
660
Lys
Thr
Ser
Lys
Asp

740
Lys

Asp
Ser
485
Glu
Phe
Lys
Asn
Glu
565
Leu
Tyr
Asn
Ser
Val
645
Phe
Asp
Asn
Val
Tle
725

Ile

Arg

Phe
470
Val
Lys
Pro
Lys
Tle
550
Phe
Thr
Tle
Ser
Leu
630
Val
Asn
Glu
Leu
Glu
710
Tyr

Leu

Tyr

455
Leu

Asn
Asn
Pro
Leu
535
Asp
Asp
Ala
Val
Ala
615
Arg
Lys
Glu
Arg
Arg
695
Asn
Glu

Lys

Lys

Thr
Asp
Asn
Phe
520
Leu
Leu
Glu
Glu
Tyr
600
Asp
Asn
Asp
Val
Ala
680
Ile
Val
Asp

Ile

Leu
760

Arg
Lys
Leu
505
Lys
Pro
Tyr
Asn
Asn
585
Gly
Asp
Pro
Ile
His
665
Asn
Lys
Arg
Gly
Ser

745
Trp

225

Gly
Thr
490
Asp
Ser
Leu
Ser
Ile
570
Asp
Arg
Leu
Ile
Trp
650
Ile
Ala
Ala
Pro
Ile
730

Lys

Leu

Met
475
Glu
Glu
Glu
Met
Lys
55h
Lys
Phe
His
Glu
Val
635
Leu
Glu
Thr
Leu
Tyr
715
Leu

Thr

Glu

460
Glu

Tyr
Asn
Tyr
Arg
540
Asn
Asp
Gln
Ser
Glu
620
Glu
Lys
Leu
Lys
Leu
700
Ser
Lys

Ala

Gln

Gln
Glu
Ser
Gly
525
Leu
Arg
Arg
Gly
Glu
605
Phe
Gln
Tyr
Gly
Thr
685
Ala
Pro
Ser

Gln

Lys
765

Lys
Lys
Phe
510
Ser
Gly
Ile
Val
Leu
590
Ala
Leu
Val
Gly
Arg
670
Ile
Glu
Met
Asp
Pro

750
Tyr

Tle
Ala
495
Phe
Phe
Lys
Gln
Arg
575
Gln
Thr
Lys
Tle
Asn
655
Glu
Thr
Met
Gln
Tle
735

Ser

Lys

Trp
480
Leu
Glu
Ser
Tyr
Lys
560
Glu
Leu
Met
Glu
Thr
640
Gly
Met
Glu
Met
Gln
720
Glu

Ser

Ser
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Pro Tyr Thr
770

Tyr Glu Ile

785

Leu Ser Asn

Asn Tyr Ile

Glu Cys Gly
835
Glu Glu Phe
850
Lys Leu Leu
865
Asn Asp Thr

Ile Val Arg

Val Ile Pro
915
Gly Leu Asn
930
Met Asn Gln
945
His Gln Lys

Ser Lys Lys

Ile Ala Cys
995

Ala Lys
1010

Lys Phe Glu Lys Thr Val

1025

Ile Glu Arg Glu Val Pro

1040

Phe Thr Val Asp Ala Lys

1055

Phe Lys Gln Asn Leu Arg

Gly
Glu
Lys
Gly
820
Phe

Val

Leu

Val
900
Gly

Leu
Tyr
Arg

980
Ala

Gln
His
Tle
805
Leu
Gly
Lys
Glu
His
885
Glu
Asn
Val
Thr
Leu
965

Ile

Thr

Ile
Ile
790
Ile
Gly
Lys
Lys
Asp
870
Ile
Asp
Gly
Trp
Asn
950
Pro

Asp

Lys

Ser Asp Thr Lys

Ile Pro
775
Ile Pro

Cys Glu
Phe Ile
Arg Val
840
His Tyr
855
Ile Pro
Ser Lys
Gly Thr
Lys Ile
920
Asn Glu
935
Ser Thr
Thr Val

His Arg

Asp His

1000
Arg Tyr

1015

Tyr Lys

1030

Lys Tyr

1045

Asn Lys

1060

Val 1Ile

Leu Asn Lys

Gln
Ser
Lys
825
Lys
Ala
Glu
Tyr
Asp
905
Thr
Leu
Asp

Pro

His
985

Ser

Ala

810

Gln

Val

Asn

Lys

Ile

890

Glu

Thr

Val

Phe

Val

970
His

Arg
795
Val
Phe
Phe
Asn
Met
875
Ser
Gly
Gln
Leu
Thr
955

Glu

Ala

Leu
780
Tyr
Asn
Gly
Lys
Arg
860
Ile
Gly
Val
Leu
Pro
940
Ser

Phe

Leu

Phe

Phe

Lys

Gly

Ala

845

Gly

Glu

Ile

Asn

Arg

925

Arg

Trp

Ser

Asp

Thr

Asp

Leu

Thr

830

Glu

Lys

Arg

Leu

Ser

910

Gln

Phe

Asn

Lys

Ala
990

Pro
Asp
Lys
815
Ile
Glu
Arg
Gln
Ser
895
Lys
Asp
Glu
Glu
Gly

975
Leu

Glu
Ser
800
Asp
Ile
Tyr
Asn
Met
880
His
Asn
Trp
Arg
Asn
960

Phe

Val

Val Asn Leu Leu Asn Asn Gln Ser
1005

226

Asp Leu Lys

Asp Pro Gln

Phe Leu Lys

Leu Glu Thr

Asn Lys Ala

Lys

1020

1035

1050

Ile

1065

Lys Leu Met

Thr Glu Lys Arg

Pro Trp Glu Thr

Tle Val Ser

Thr Asn Tyr Tyr
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Glu

Glu

Glu

Lys

Phe

Lys

Ala

Lys

Val

Lys

Phe

Ile

Val

Asp

Ser

Tyr

His

Leu

Ser

1070
Lys
1085
Gln
1100
Thr
1115
Gly
1130
Asp
1145
Ile
1160
Phe
1175
Tyr
1190
Phe
1205
Lys
1220
Ala
1235
Pro
1250
Val
1265
Leu
1280
Ile
1295
Lys
1310
Asp
1325
Asn
1340
Cys
1355

Tyr

Thr

Val

Lys

Leu

Leu

Ser

Asn

Glu

Asp

Ile

Leu

Asp

Val

Glu

Val

Ile

Lys

Ile

Val

Gly

Ser

Ile

Lys

Lys

Pro

Gly

Leu

Lys

Tyr

Asn

Leu

Tyr

Ile

Val

Ala

Met

Lys

Asp

Thr

Gly

Leu

Ala

Asn

Glu

Gly

Gly

Tyr

Glu

Glu

Lys

Ile

Lys

Ser

Val

Glu

Leu

Lys

Asn

Lys

Thr

Ile

Tyr

Gly

Lys

Ser

Val

Asp

Val

Asn

Pro

Asn

Phe

Ser

Arg

Lys

1075
Asp
1090
Trp
1105
Ile
1120
Ala
1135
Ala
1150
Leu
1165
Ile
1180
Pro
1195
Lys
1210
Glu
1225
Arg
1240
Ile
1255
Ile
1270
Ser
1285
Ile
1300
Ser
1315
Ile
1330
Ala
1345
Ile
1360

Gly

Ala

Asp

Thr

Ser

Glu

Glu

His

Phe

Ala

Lys

Glu

Asn

Gly

Thr

Gly

Val

Ile

Asp

Val

Ile

Leu

Arg

Ile

Phe

Asp

Gln

Gln

Ala

Gly

Asp

Asp

Lys

Ser

Asn

Asp

Arg

227

Lys

Arg

Pro

Lys

Thr

Lys

Met

Pro

Val

Lys

Lys

Gln

Phe

Glu

Glu

Gln

Lys

Gly

Leu

Thr

Lys

Trp

Ser

Asp

Glu

Asn

Ile

Gly

Gly

Arg

Lys

Phe

Leu

Lys

Ile

Gly

Ser

Gly

1080
Lys
1095
Pro
1110
Val
1125
Leu
1140
Thr
1155
Ser
1170
Lys
1185
Ser
1200
Gln
1215
Thr
1230
Ser
1245
Gln
1260
Leu
1275
Glu
1290
Ser
1305
Phe
1320
Glu
1335
Met
1350
Asn
1365

Glu

Met

Lys

Asp

Gly

Pro

Asn

Lys

Thr

Asn

Tyr

Gly

Cys

Asn

Glu

Phe

Phe

Val

Val

His

Val

Thr

Ile

Glu

Ile

Val

Gly

Leu

Glu

Leu

Pro

Gly

Val

Ser

Lys

Leu

Val

Lys

Pro

Ser

Gln

Leu

Lys

Arg

Asn

Phe

Thr

Ser

Asn

Gly

Phe

Arg

Thr

Glu

Lys
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Ala

210>
211>
212>
213>
223>
<400>

118
1440
PRT

ST Y
APG06250.1 RGN

118

Met Lys Asn Ile

1
Ala Leu

Met Gly

Gly Lys
50

Ser Ala

65

His Arg

Gln Ile

Pro Lys

Gln Asn
130

Asp Leu

145

Ala Leu

Asn Phe

Glu Glu

Asp Val
210

Ser Leu

225

Ser Leu

Val
Thr
35

Gly
Arg
Val
Asp
Leu
115
Ser
Arg
Ser
Asn
Asn
195
Phe

Val

Phe

Lys
20

Arg
Asn
Arg
Leu
Phe
100
Ala
Phe
Ile
Gln
Gln
180
Pro
Val

Leu

Asp

Leu
5
Gln
Ile
Ser
Leu
Asn
85
Glu
Trp
Asn
Pro
Lys
165
Lys
Asn
Asp

Glu

Trp
245

Gly
Asp
Ile
Val
Arg
70

Ile
Lys
Lys
Glu
Tyr
150
Ile
Arg
Lys
Glu
Asn

230
Lys

Leu
Phe
Pro
Ser
55

Glu
Leu
Arg
Asn
Met
135
Asp
Glu
Gly
Leu
Pro
215

Gly

Asp

Asp
Lys
Met
40

Gln
Arg
Asn
Phe
Ile
120
Leu
Trp
Lys
Tyr
Val
200
Gln

Trp

Lys

Leu
Asn
25

Ser
Thr
Phe
Phe
Gly
105
Glu
Glu
Thr
Glu
Tyr
185
Glu
Lys

Ile

Ile

228

Gly
10

Lys
Gln
Ala
Leu
Leu
90

Lys

Gly

Tle
Glu
170
Gln
Leu

Gly

Tyr

250

Thr
Gln
Asp
Glu
Leu
75

Pro
Phe
Gln
Phe
Tyr
155

Leu

Leu

Lys

Arg
235
Asp

Asn

Gly

Ile

60

Arg

Glu

Lys

Phe

Lys

140

Tyr

Val

Ser
Ser
220

Arg

Phe

Ser
Glu
Leu
45

Thr
Arg
His
Val
Ser
125
Ala
Leu
Trp
Gly
Leu
205
Asp

Ala

Ile

Ile
Ile
30

Gly
Lys
Glu
Tyr
Glu
110

Phe

Asn

Ile
Glu
190
Lys
Ile

Ser

Val

Gly
15

Leu
Asp
Tyr
Arg
Ala
95

Thr
Leu
Ala
Lys
Leu
175
Glu
Val
Trp

Lys

Thr
255

Trp
Gly
Phe
Arg
Leu
80

Ser
Glu
Phe
Gln
Lys
160
Leu
Glu
Val
Tyr
Ile

240
Thr
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Asp Leu Asn

Lys
Lys
Tyr
305
Lys
Gln
Asp
His
Asp
385
Ser
Glu
Gln
Lys
Asp
465
Gln
Trp
Met
Leu
Asn

545
His

Arg
Lys
290
Tle
Leu
Tle
Leu
Gln
370
Tle
Asn
His
Glu
Asp
450
Val
Lys
Asn
Tle
Thr
530

Asp

Asn

Ser
275
Thr
Tyr
Val
Leu
Tyr
355
Leu
Val
Cys
Thr
Phe
435
Asn
Glu
Ala
Phe
Ala
515
Arg

Lys

Leu

Asp
260
Phe
Glu
Glu
Arg
Glu
340
Asn
Thr
Phe
Thr
Gln
420
Arg
Asp
Asn
Leu
Val
500
Thr
Glu

Ile

Asp

Asp

Arg

Gln

Thr

Thr

325

Lys

Asp

Leu

Tyr

Leu

405

Tyr

Leu

Glu

Leu

Leu

485

Glu

Arg

Ile

Glu

Glu

Gly
Ala
Glu
Leu
310
Tle
Gln
Cys
Ser
Gln
390
Glu
Leu
Trp
Asn
Phe
470
Lys
Asp
Leu
Glu
Tyr

550

Asn

Ser
Pro
Tle
295
Arg
Glu
Lys
Tle
Lys
375
Arg
Phe
Lys
Gln
Val
455
Glu
His
Lys
Glu
Gln
535

Glu

Ser

Val
Gly
280
Glu
Ala
Arg
Glu
Arg
360
Lys
Pro
Arg
Ala
Trp
440
Tle
Phe
Phe
Lys
Lys
520
Lys

Lys

Phe

Lys
265
Glu
Gln
Asn
Lys
Phe
345
Glu
Asp
Leu
Lys
Tle
425
Tle
Lys
Leu
Lys
Tyr
505
Val
Tle
Ala

Phe

229

Thr
Asn
Ser
Pro
Phe
330
His
Leu
Phe
Arg
Tyr
410
Pro
Phe
Glu
Asn
Leu
490

Pro

Glu

Leu

Glu

Asp
Asp
His
Lys
315
Tyr
Gln
Tyr
Val
Ser
395
Lys
Lys
Asn
Phe
Asn
475
Ser
Cys
Asn
His
Lys

555
Ala

Lys
Trp
Lys
300
Gln
Lys
Glu
Arg
His
380
Gln
Asp
Ser
Leu
Leu
460
Arg
Glu
Asn
Tle
Tle
540

Ser

Phe

Asp
Thr
285
Thr
Lys
Glu
Leu
Asn
365
Leu
Lys
Glu
Asn
Asn
445
Thr
Lys
Lys
Glu
Ser
525
Tle

Phe

Arg

Gly
270
Leu
Val
Tle
Glu
Gln
350
Asn
Phe
Ser
Asn
Pro
430
Leu
Thr

Glu

Thr

Ala

Lys

Asn

Val

Gly

Lys

Leu

335

Asn

Glu

Ile

Ser

Gly

415

Tyr

Tyr

Thr

Ile

His

495

Lys

Asp

Ser

Leu

Phe

Glu
Lys
Met
Gly
320
Arg
Asp
Ala
Glu
Ile
400
Ala
Tyr
Lys
Gln
Asp
480
Arg
Thr
Phe
Val
Lys

560

Pro
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Pro Phe Lys

Leu
Asp
Asp
625
Ser
Val
Ala
Arg
Lys
705
Glu
Arg
Arg
Asn
Glu
785
Lys
Lys
Ile

Ile

Cys
865

Leu
Gln
610
Glu
Glu
Tyr
Asp
Asn
690
Asp
Ile
Lys
Ile
Val
770
Asp
Ile
Leu
Pro
Pro

850
Glu

Pro
595
Phe
Asn
Asn
Gly
Asp
675
Pro
Ile
His
Lys
Lys
755
Arg
Gly
Ser
Trp
Leu
835

Gln

Ser

Ser
580
Leu
Ser
Tle
Asp
Arg
660
Leu
Tle
Trp
Tle
Leu
740
Ala
Pro
Val
Lys
Leu
820
Asn

Ser

Ala

565
Glu

Met
Lys
Lys
Phe
645
His
Glu
Val
Leu
Glu
725
Thr
Leu
Phe
Leu
Thr
805
Glu
Lys

Arg

Val

Arg
Gly
Asp
630
Gln
Ser
Glu
Glu
Lys
710
Leu
Asn
Leu
Ser
Asn
790
Ala
Gln
Leu

Tyr

Asn
870

Gly

Leu

Arg

615

Gly

Glu

Phe

Gln

695

Tyr

Gly

Gln

Ala

Pro

775

Ser

Gln

Lys

Phe

Phe

855
Lys

Ser
Gly
600
Ile
Val
Leu
Ala
Leu
680
Val
Gly
Arg
Ile
Glu
760
Gln
Asp
Pro
Tyr
Thr
840

Asp

Leu

Phe
585
Lys
Gln
Arg
Gln
Ser
665
Lys
Ile
Lys
Glu
Thr
745
Met
Gln
Ile
Ser
Lys
825
Pro

Asp

Lys

230

570

Ser
Tyr
Lys
Glu
Leu
650
Tle
Asp
Thr
Gly
Met
730
Glu
Met
Gln
Glu
Pro
810
Ser
Glu

Ser

Asp

Glu

Trp

Ile

Lys

635

Trp

Ala

Phe

Glu

Ala

715

Lys

Asn

Asn

Glu

Ile

795

Ser

Pro

Tyr

Phe

Asn
875

Lys
Asp
Ile
620
Ala
Leu
Gly
Lys
Thr
700
Lys
Leu
Glu
Asp
Ile
780
Glu
Asp
Tyr
Glu
Ser

860
Tyr

Ala
Tyr
605
Asn
Val
Ala
Lys
His
685
Leu
Asp
Pro
Asn
His
765
Leu
Asp
Leu
Thr
Tle
845

Asn

Ile

Ile
590
Ala
Gly
His
Gln
Trp
670
His
Arg
Phe
Ala
Thr
750
Gly
Lys
Glu
Lys
Gly
830
Glu

Lys

Gly

575
Lys

Asn
Glu
Leu
Tyr
655
Asn
Ser
Val
Phe
Asp
735
Asn
Val
Ile
Tyr
Arg
815
Gln
His
Ile

Leu

Lys
Tle
Tyr
Thr
640
Tle
Ser
Leu
Val
Asn
720
Asp
Leu
Glu
Tyr
Leu
800
Tyr
Tle
Tle

Ile

Gly
880
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Phe

Ser

His

Ile

Ser

945

Gly

Lys

Asn

Ser

Pro

Ile

Ala

Ser

Glu

Arg

Val

Gln

Tyr

Lys

Val

Ile

Val

Tyr

Pro

930

Lys

Ser

Ile

Asp

Thr Asp Phe Ile Ala Trp Asn

1010
Thr
1025
Asp
1040
Thr
1055
Glu
1070
Arg
1085
Glu
1100
Asp
1115
Asn
1130
Ala
1145
Gly
1160

Ser

Lys

Lys

Ala

915

Glu

Tyr

Asp

Thr

Leu

995

Val

His

Lys

Thr

Val

Val

Val

Leu

Glu

Ile

Gly

Gln
Val
900
Asn
Lys
Tle
Glu
Thr

980
Ile

Pro

Arg

Asp

Lys

Val

Pro

Lys

Arg

Asn

Asn

Lys

Phe
885
Phe
Asn
Met
Ser
Gly
965

Gln

Leu

Ile

His

His

Arg

Tyr

Lys

His

Val

Gly

Trp

Val

Gly

Asp

Arg

Ile

Gly

950

Ile

Leu

Pro

Glu

His

Val

Tyr

Leu

His

Asn

Ile

Gly

Ala

Asp

Gly Thr

Ile Asp Glu Tyr Glu

Ser Lys Arg Asn Lys

Ile Tle Glu

890

905

920

Glu Arg Gln Ile Asn

935

Tle Leu Ser Asn Ile

Asn Ser Lys Asn Ile

Arg Phe

Leu Gly

Asp Phe

Leu Leu

925

Asp Thr

940

955

970
Lys Lys Asp Trp Gly Leu Asn

985

1000

1015
Tyr
1030
Ala
1045
Asn
1060
Asp
1075
His
1090
Phe
1105
Leu
1120
Asn
1135
Ala
1150
Ile
1165
Leu

Ser Lys

Leu Asp

Leu Leu

Leu Lys

Thr Gln

Leu Lys

Asp Thr

Lys Ala

Arg Asn

Arg Lys

Pro Trp

231

Gly

Ala

Asn

Lys

Thr

Pro

Val

Thr

Lys

Pro

Val

Glu Asn Phe

Phe

Leu

Asn

Lys

Gly

Trp

Ile

Asn

Ala

Met

Lys

Val Arg

Val Pro

Lys Arg Met Asn Gln

10
Gln
1020
Ser
1035
Val
1050
Gln
1065
Leu
1080
Glu
1095
Glu
1110
Val
1125
Tyr
1140
Arg
1155
His
1170
Val

Phe
Val
910
Leu
Arg
Leu

Gly

Asp
990

05

Gly
895
Lys

Glu

Tyr

Glu

Asn

975
Val

Lys
Lys
Asp
Ile
Asp
960

Gly

Trp

Lys Phe Leu

Lys

Ile

Ser

Met

Lys

Asn

Ser

Tyr

Val

Lys

Pro

Lys

Ala

Ala

Lys

Ile

Phe

Phe

Glu

Glu

Asp

Lys

Arg

Cys

Lys

Phe

Glu

Thr

Lys

Lys

Gln

Thr

Gly

Leu Thr Asn
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1175 1180 1185

Lys Ile Leu Thr Ala Thr Arg Lys Ser Leu Asp Thr Ser Phe Asp
1190 1195 1200

Leu Lys Ser Ile Gly Ser Ile Thr Asp Thr Gly Ile Gln Lys Ile
1205 1210 1215

Leu Lys Asn Tyr Leu Met Leu Lys Asp Gly Asn Pro Glu Leu Ala
1220 1225 1230

Phe Ser Pro Glu Gly Ile Glu Asp Leu Asn Lys Ser Ile Glu Lys
1235 1240 1245

Tyr Asn Asp Gly Lys Pro His Gln Pro Ile Asn Lys Val Arg Val
1250 1255 1260

Phe Glu Leu Gly Ser Lys Phe GIn Ile Gly Gln Ala Gly Asn Lys
1265 1270 1275

Lys Asp Lys Tyr Val Glu Ala Ala Lys Gly Thr Asn Leu Phe Phe
1280 1285 1290

Ala Val Tyr Glu Asp Lys Asn Gly Lys Arg Ser Tyr Glu Thr Ile
1295 1300 1305

Pro Leu Asn Glu Val Ile Glu Arg Gln Lys Gln Gly Leu Pro Val
1310 1315 1320

Val Asp Leu Arg Ser Thr Asn Asp Phe Tyr Leu Cys Pro Asn Asp
1325 1330 1335

Leu Val Tyr Ile Leu Ser Asp Asp Glu Arg Gly Asn Met Thr Asn
1340 1345 1350

Asn Asp Phe Glu Asn Leu Ser Asp Glu Gln Val Lys Arg Ile Tyr
1355 1360 1365

Lys Phe Val Ser Cys Thr Gly Gly Glu Gly His Phe Ile Pro Tyr
1370 1375 1380

Ala Asn Ala Thr Glu Ile Ile Lys Asn Glu Asn Gly Thr Asn Ser
1385 1390 1395

Lys Ser Glu Arg Met Gln Asn Phe Tyr Asp Gly Ser Cys Met Leu
1400 1405 1410

Asp Lys Asn Ser Lys Pro Ile Met Ile Lys Glu Asn Cys Val Lys
1415 1420 1425

Leu Lys Val Asp Arg Leu Gly Asn Ile Ser Lys Ile
1430 1435 1440

<210> 119

211> 1071

<212> PRT

213> AT E SR

232
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<223> APGO6877.

<400> 119
Met Arg Glu Leu

1
Ile Gly

Tyr Glu

Ala Glu
50

Ala Arg

65

Asp Tle

Leu Thr

Ile Arg

Arg Leu
130

Lys Ser

145

Gln Val

Trp Met
Pro Asn
Tle Val
210
Ser Val
225
Pro Phe
Leu Leu

Gln Tyr

Asn Phe

Trp
Lys
35

Ile
Ser
Arg
Ser
Leu
115
Leu
Glu
Asn
Lys
Glu
195
Thr
Asp
Ala
Lys
Phe

275
Gln

Gly
20

Thr
Pro
Ser
Asn
Leu
100
Asp
Tle
Leu
Glu
Asn
180
Tyr
Leu
Leu
Ser
Gly
260

Asn

Pro

1_RGN

Asp
Val
Arg
Lys
Arg
Leu
85

Tyr
Gly
His
Lys
Lys
165
Ala
Val
Phe
Gln
Gly
245
Lys

Thr

Phe

Tyr
Ile
Ile
Thr
Arg
70

Leu
Pro
Leu
Leu
Asp
150
Arg
Asp
Phe
Glu
Lys
230
Asn
Glu

Leu

Thr

Glu

Val

Gly

95

Val

Leu

Asp

Ala

135

Val

Leu

Phe

Ser

Ala

215

Thr

Ala

Lys

Asp

Lys

Tle
Leu
Asp
40

Ala
Leu
Gln
Ser
Arg
120
Gln
Glu
Ser
Ser
Val
200
Gln
Tyr
Tle
Arg
Gln

280
Glu

Gly
Ser
25

Lys
Ser
Asn
His
Lys
105
Leu
Arg
Thr
Leu
Lys
185
Ser
Arg
Ile
Val
Val
265
Ile

Gln

233

Leu
10

Trp
Gly
Leu
Arg
Glu
90

Ser
Leu
Arg
Gly
Tyr
170
Tyr
Arg
Lys
Gln
Asn
250
Pro

Asn

Arg

Asp
Asn
Val
Ala
Lys
75

Ile
Ser
Asp
Gly
Lys
155
Arg
Gly
Ala
Phe
Ile
235
Lys
Lys

Arg

Asp

Ile
Lys
Arg
Glu
60

Ser
Ile
Met
Arg
Phe
140
Val
Thr
Lys
Asp
His
220
Trp
Val
Ala

Thr

Ile

Gly
Asp
Met
45

Pro
Gln
Ser
Asp
Phe
125
Lys
Leu
Val
Arg
Leu
205
Ser
Ala
Gly
Thr
Arg

285
Ile

Thr
Arg
30

Phe
Arg
Arg
Gln
Ile
110
Glu
Ser
Ser
Gly
Arg
190
Glu
Ser
His
Tyr
Tyr
270

Leu

Leu

Asn
15

Glu
Asp
Arg
Lys
Lys
95

Trp
Trp
Asn
Ser
Glu
175
Asn
Lys
Tyr
Gln
Cys
255
Thr

Gly

Asp

Ser
Gln
Lys
Tle
Lys
80

Glu
Asp
Ala
Arg
Tle
160
Met
Ser
Glu
Ala
Leu
240
Ser
Phe

Pro

Lys
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Met
305
Thr
Phe
Met
Val
Tyr
385
Ile
Asp
Gly
Glu
Thr
465
Asp
Lys
His
Lys
Ile
545
Ile

Ser

Glu

290
Phe

Tyr
Lys
Lys
Thr
370
Asp
Arg
Asp
His
Gly
450
Asn
Glu
Val
Ile
Ile
530
Ser
Val

Leu

Arg

Gln
Tyr
Gly
Pro
355
Asn
Thr
Ser
Gln
Leu
435
Arg
Leu
Ile
Val
Glu
515
Met
Ile
Arg

Lys

Ser
595

Arg
Asp
Leu
340
Phe
Tyr
Val
Tyr
Leu
420
Ser
Thr
Lys
Thr
Asn
500
Leu
Thr
Leu
Tyr
Lys

580
Gly

Thr
Tle
325
Thr
Tle
Ala
Ala
Leu
405
Tle
Phe
Tyr
Lys
Asn
485
Ala
Ala
Ala
Tle
Lys
565

Ile

Pro

Asp
310
Arg
Tyr
Asn
Lys
Tyr
390
Lys
Glu
Lys
Gln
Glu
470
Pro
Ile
Arg
His
Glu
550
Leu

Ser

Pro

295
Tyr

Lys
Asp
Leu
Lys
375
Ala
Arg
Glu
Ala
Glu
455
Asn
Ile
Ile
Glu
Asp
535
Asn
Trp

Ala

Val

Tyr
Trp
Pro
Lys
360
Thr
Leu
Ser
Leu
Ile
440
Ala
Arg
Val
Arg
Leu
520
Glu
Gly
Lys

Asn

Leu
600

Lys Lys

Leu Ala
330

Asn Glu

345

Pro Phe

Asn Glu

Thr Val

Asn Asn

410
Leu Thr
425

Asn His

Ile His

Ser Met

Lys Arg
490

Arg Tyr

505

Ser Lys

Asn Tyr
Ile Leu
Glu Gln

570
Thr Phe

585
Glu Val

234

Lys
315
Leu
Glu
Tyr
Val
Tyr
395
Leu
Leu
Val
Gln
Phe
475
Ala
Gly
Ser
Lys
Asn
555
Gly

Phe

Asp

300
Thr

Asp
Leu
Glu
Phe
380
Lys
Ser
Ser
Leu
Leu
460
Leu
Leu
Ser
His
Lys
540
Pro
Glu

Asn

His

Ile
Glu
Lys
Ile
365
Ser
Thr
Lys
Tyr
Pro
445
Gly
Pro
Thr
Pro
Asp
525
Asn
Thr
Arg

Glu

Ile
605

Pro
Thr
Lys
350
Lys
Ala
Asp
Arg
Thr
430
Ile
Tyr
Ile
Gln
Asn
510
Glu
Lys
Gly
Cys
Leu

590
Leu

Glu
Ile
335
Ile
Lys
Leu
Lys
Cys
415
Lys
Met
Asp
Ile
Ala
495
Ser
Arg
Gly
Tyr
Ala
575

Lys

Pro

Val
320
Gln
Glu
Val
Asp
Asp
400
Tyr
Phe
Gln
Thr
Pro
480
Arg
Val
Lys
Ala
Asp
560
Tyr

Lys

Tyr
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Ser
Asp
625
Glu
Ser
Leu
Arg
Phe
705
Asn
Asp
Ala
Ile
Trp
785
Ile
Asp
Ala
Lys
Glu
865
Tyr

Lys

Asn

Gln
610
Glu
Glu
Phe
Pro
Tyr
690
Lys
Gly
Arg
Cys
Lys
770
Met
Ala
Tyr
His
Thr
850
Asn
Glu

Ala

Leu

Ser

Asn

Asp

Phe

Arg

675

Ala

Glu

Val

Gln

Thr

755

Glu

Gly

Arg

Ile

Asp

835

Ile

Gly

Ala

Phe

Ile

Phe
Gln
Lys
Ser
660
Glu
Ser
Ala
Ile
Glu
740
Asp
Gly
Phe
Lys
Leu
820
Gln
Ile
Asp
Ile
Glu

900
Lys

Ile

Lys

Glu

645

Lys

Ser

Ser

Val

Thr

725

Thr

His

Asn

Tle
805
Val
Thr
Tle
Phe
Lys
885

Thr

Lys

Asp
Lys
630
Trp
Lys
Asn
Tyr
Gly
710
Ala
Tyr
His
Lys
Glu
790
Ser
Ser
Val
Lys
Lys
870
Gln

Pro

Ile

Ser
615
Gly
Glu
Lys
Leu
Leu
695
Ile
His
Leu
Met
Ser
775
Glu
Glu
Arg
Met
Arg
855
Met
Arg

Leu

Lys

Tyr

Asn

Ser

Arg

Ile

680

Lys

Thr

Leu

His

Val

760

Ile

Ile

Glu

Met

Lys

840

Val

Val

Tyr

Tyr

Val

His Asn Lys

Arg
Phe
Gly
665
Lys
Asn
Arg
Arg
His
745
Thr
Lys
Leu
Leu
Pro
825
Lys
His
Gly
Leu
Lys
905

Glu

235

Ile
Glu
650
Tyr
Glu
Phe
Lys
Lys
730
Ala
Lys
Lys
Ser
Lys
810
Lys
Gly
Leu
Lys
Glu
890

Pro

Val

Pro
635
Ser
Leu
Arg
Ile
Lys
715
Arg
Met
Val
Pro
His
795
Ile
Arg
Gly
Lys
Glu
875
Tyr

Ser

Gln

Val
620
Tyr
Tyr
Leu
His
Glu
700
Tyr
Trp
Asp
Thr
Tyr
780
Leu
Gly
Ser
Ile
Asp
860
Gln
Arg

Lys

Thr

Leu

Thr

Val

Lys

Leu

685

Lys

Val

Gly

Ala

Glu

765

Phe

Glu

Tyr

Val

Asp

845

Ile

Asp

Lys

Lys

Lys

Val
Phe
Arg
Lys
670
Asn
Asn
Gln
Leu
Ile
750
Tyr
Pro
Ser
Gln
Thr
830
Lys
Lys
Leu
Glu
Gly

910

Ser

Tyr
Phe
Ser
655
Ala
Asp
Leu
Thr
Glu
735
Tle
Tyr
Leu
Gln
Ser
815
Gly
Lys
Phe
Ala
Ser
895

Lys

Phe

Gly
Ser
640
Asn
Tyr
Thr
Lys
Val
720
Lys
Val
Gln
Pro
Pro
800
Ser
Ser
Gly
Asp
Thr
880
Lys

Gly

Val
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Arg

Asp

945

Val

Lys

Phe

Asp

Leu

Arg

Gly

Ile

915 920 925
Glu Ile Asn Gly Gly Val Ala Gln Asn Gly Asp Leu Val Arg Val
930 935 940
Leu Phe Glu Lys Asp Asn Arg Tyr Tyr Met Val Pro Ile Tyr Val

950 955 960
Asp Thr Val Arg Ser Glu Leu Pro Asn Lys Ala Val Thr Ser Ser
965 970 975
Gly Tyr Glu Gln Trp Leu Ser Ile Asp Asn Ser Phe Thr Phe Lys
980 985 990

Ser Leu Tyr Pro Tyr Asp Leu Val Arg Leu Val Lys Gly Asp Glu

995 1000 1005
Arg Phe Leu Tyr Phe Ser Thr Leu Asp Ile Asn Ser Asp Arg
1010 1015 1020
Asn Phe Lys Asp Val Asn Lys Pro Ser Lys Gln Ala Glu Tyr
1025 1030 1035
Tyr Ser Leu Lys Thr Ile Glu Asn Leu Glu Lys Tyr Glu Ile
1040 1045 1050
Val Leu Gly Asp Leu Arg Leu Val Arg Gln Glu Thr Arg Lys
1055 1060 1065
Phe Lys
1070

<210> 120

<211> 1091

<212> PRT

213> IR B @ Yy Fb
<223> APG09053.1 RGN
<400> 120

Met
1
Gly

Ile

Lys

Arg

65
Thr

Asp Ile Glu Thr Leu Phe Ala Phe Asp Ile Gly Thr Asn Ser Ile
5 10 15

Phe Cys Val Phe Ala Leu Asp Glu Asn Gly Glu Pro Tyr Arg Ile

20 25 30
Asp Ile Gly Thr Arg Ile Tyr Ala Asp Gly Arg Asp Pro Gln Ser
35 40 45

Ala Ser Leu Ala Val Ala Arg Arg Glu Ala Arg Ala Met Ser Arg

50 55 60

Arg Asp Arg Tyr Val Asn Arg Arg Lys Ala Val Leu Arg Thr Leu

70 75 80

Glu Tyr Gly Leu Met Pro Ala Glu Ala Ser Ala Arg Gln Ala Leu

85 90 95

236
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Tle
Asn
Tyr
Lys
145
Ala
Arg
Thr
Phe
Ala
225
Asp
Arg
Ala
Leu
Gln
305
Phe
Asn
Ser
Ser
Asn

385
Gly

Ala

Pro

Trp

130

Ser

Leu

Thr

Arg

Tyr

210

Arg

His

Val

His

Glu

290

Lys

Lys

Val

370

Pro

Glu

Glu
Tyr
115
Tle
Asn
Gly
Tyr
Leu
195
Pro
Gln
Leu
Gly
Pro
275
Leu
Asn
Lys
Glu
Leu
355
Glu

Glu

Lys

Thr
100
Ala
Gly
Arg
Tle
Gly
180
Arg
Glu
Ser
Phe
Lys
260
Leu
Val
Ala
Leu
Ser

340
Ala

Lys

Ala

Ser

Leu

Arg

Lys

Gly

165

Glu

Ala

Arg

Ser

Gln

245

Cys

Phe

Leu

Leu

Arg

325

Glu

Asp

Gln

Leu

Asp

Asp
Arg
Val
Thr
150
Glu
Trp
Gly
Ser
Phe
230
Val
Ala
Gln
Pro
Val
310
Thr
Ser
Lys
Trp
Phe

390
Ala

Arg
Ala
Leu
135
Asp
Leu
Leu
Ser
Leu
215
Tyr
Met
Phe
Glu
Asp
295
Ile
Ala
Arg
Lys
Gln
375

Gly

Ile

Asn
Met
120
Phe
Arg
Arg
Ala
Asp
200
Leu
Pro
Phe
Asn
Phe
280
His
Leu
Leu
Glu
Arg
360
Ile

Trp

Ala

Gly
105
Ala
His
Lys
Ala
Ala
185
Ala
Glu
Asp
Tyr
Pro
265
Arg
Ser
Leu
Lys
Lys
345
Phe
Tle
Leu

Asn

237

Ala
Leu
Leu
Asp
Ala
170
Arg
Phe
Ala
Val
Gln
250
Leu

Leu

His

Leu
330
Leu
Gly
Gln

Lys

Ala

Ala
Asp
Asn
Asn
155
Met
Arg
Glu
Glu
Leu
235
Arg
Glu
Tyr
Lys
Ala
315
Ala
Arg
Pro
Thr
Glu

395

Pro

Gly
Glu
Gln
140
Glu
His
Glu
Gly
Phe
220
Thr
Pro
Glu
Lys
Lys
300
Asn
Pro
Gly
Gln
Leu
380

Glu

Leu

Glu
Lys
125
Arg
Lys
Lys
Asp
Asp
205
Arg
Glu
Leu
Arg
Glu
285
Leu
Arg
Asp
Asp
Trp
365
Lys

Phe

Pro

Ala
110
Leu
Arg
Gly
Thr
Gly
190
Gly
Glu
Ala
Lys
Leu
270
Val
Asp
Glu
Ile
Glu
350
Gly
Asp

Gly

Glu

Ser

Pro

Gly

Val

Lys

175

His

Tyr

Ile

Arg

Lys

255

Ala

Asn

Ile

Val

Val

335

Val

Ala

Glu

Phe

Gly

Ala

Leu

Phe

Ile

160

Ala

Val

Ala

Trp

Gly

240

Pro

Lys

Glu

Glu

Thr

320

Phe

His

Leu

Glu

Glu

400
Tyr
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Gly Arg Leu

Ala
His
Pro
465
Pro
Val
Ala
Leu
Lys
545
Gly
Glu
Lys
His
Leu
625
Ala
Ala
Met

Asp

Phe
705

Ala
Ser
450
Tyr
Ala
His
Arg
Gln
530
Asn
Gln
Leu
Pro
Tle
610
Leu
Asp
Ala
Ala
Thr

690

Pro

Val
435
Lys

Gln
Asp
Ile
His
515
Leu
Thr
Leu
Asn
Ile
595
Leu
Cys
Val
Arg
Glu
675

Gln

Ser

Gly
420
Ile
Leu
Glu
Ile
Gly
500
Gly
Ser
Arg
Asp
Pro
580
Gly
Pro
Leu
Pro
Leu
660
Phe

Tyr

Ala

405
Glu

Pro

Gly

Ile

Tyr

485

Leu

Lys

Glu

Glu

Thr

565

Ser

Ile

Trp

Lys

Glu

645

Ala

Glu

Leu

Glu

Thr
Glu
Glu
Leu
470
Asp
Asn
Pro
Lys
Ala
550
Gly
Lys
Asp
Ser
Ser
630
Trp
Pro
Ala

Ser

Ile
710

Ala
Ala
Asp
455
Ser
Ile
Gln
Gln
Gln
535
Ala
Tyr
Pro
Met
Lys
615
Ala
Arg
Asn
Glu
Arg

695
Asp

Leu
Glu
440
Arg
Arg
Arg
Leu
Phe
520
Lys
Ala
Asn
Glu
Leu
600
Thr
Asn
Asp
Lys
Gly
680

Met

Arg

Ser
425
Ala
Glu
Gln
Met
Arg
505
Val
Ala
Arg
Arg
Asp
585
Phe
Leu
Arg
Arg
Arg
665
Gly

Ala

Arg

238

410

Ser
Ala
Glu
Ile
Gly
490
Arg
Ser
Glu
Ser
Leu
570
Arg
Ser
Asp
Gln
Tyr
650
Arg
Phe

Arg

Gly

Met
Lys
Gly
Pro
475
Arg
Val
Leu
Ala
Lys
555
Leu
Val
Ala
Asp
Lys
635
Glu
Arg
Leu

Glu

Glu
715

Leu
Asn
Glu
460
Pro
Phe
Val
Glu
Asn
540
Lys
Leu
Cys
Glu
Ser
620
Arg
Glu
Phe
Ala
Tyr

700
Arg

Asp
Cys
445
Ala
Gly
Thr
Asn
Leu
525
Arg
Leu
Lys
Ile
Val
605
Gln
Asn
Ile
Ala
Arg
685

Leu

Lys

Glu
430
Gly
Phe
Thr
Asn
Ala
510
Ala
Ala
Gly
Leu
Tyr
590
Asp
Ala
Arg
Leu
Pro
670
Gln

Ser

Lys

415
Met

Tyr
Leu
Asn
Pro
495
Leu
Arg
Tle
Glu
Trp
575
Ser
Val
Asn
Ala
Ala
655
Asn
Leu

Cys

Lys

Lys
Asp
Pro
Asp
480
Thr
Ile
Asp
Ala
Met
560
Glu
Gly
Asp
Lys
Pro
640
Arg
Ala
Thr

Leu

Ile
720
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Arg

Trp

Gln

Val

Ala

785

Val

Ala

Ser

His

Val

865

Pro

Asp

Arg

Glu

Lys

945

Leu

Gln

Arg

Asn

Gly

Val
Gly
Ala
Val
770
Gly
Ser
Val
Arg
Asn
850
Ala
Met
Gly
Arg
Thr
930
Gly
Asp

Pro

Val

Ile
Leu
Lys
755
Gly
Arg
Glu
Asn
Lys
835
Asp
Val
Ile
Leu
Thr
915
Leu
Tyr
Gly

Asp

Leu
995

Val
Asn
740
Asn
Val
Leu
Asn
Gly
820
Gly
Thr
Arg
Arg
Asp
900
His
Ser
Lys
Lys
Trp

980
Arg

Ser
725
Asn
Arg
Thr
Asp
Pro
805
Ile
Tyr
Ala
Arg
Asp
885
Asp
Pro
Phe
Gly
Trp
965

Arg

Leu

Pro
Ile
Lys
Thr
Glu
790
Pro
Val
Ala
Tyr
Lys
870
Pro
Arg
Lys
Ile
Asp
950
His
Ser

Gln

Gly
Leu
Asp
Arg
775
Ala
Trp
Val
Glu
Gly
855
Leu
Glu
Arg
Phe
Pro
935
Ala

Ala

Pro

Arg
Pro
His
760
Ser
Asp
Pro
Ser
Gly
840
Phe
Phe
Leu
Ala
Lys
920
Tle
Asn

Asp

Val

Leu Thr Glu

Asp
745
Arg
Leu
Phe
Thr
His
825
Lys
Gly
Thr
Gln
Leu
905
Gly
Arg
Tyr

Val

His
985

730
His

His
Leu
Glu
Phe
810
Lys
Gly
Thr
Ser
Ala
890
Gln
Ile
Asp
Arg
Val

970
Gln

Asn
His
Gln
Asn
795
Arg
Pro
Arg
Asp
Leu
875
Glu
Asp
Arg
Ser
Tyr
955

Thr

Glu

Met
Leu
Ala
Arg
780
Leu
Glu
Asp
Thr
Ala
860
Glu
Leu
Ala
Arg
Gln
940
Asp

Met

His

Leu
Gly
Tle
765
Tle
Val
Glu
His
Ala
845
Ser
Ala
Tyr
Leu
Val
925
Gly
Val

Phe

Pro

Arg
Glu
750
Asp
Ala
Arg
Leu
Gly
830
Gly
Gly
Lys
Ala
Leu
910
Arg
Asn
Trp

Asn

Thr
990

Arg
735
Met
Ala
Thr
Lys
Gln
815
Thr
Arg
Asn
Asp
Ala
895
Ser
Met
Val
Glu
Ala

975
Ala

Asn
Thr
Ala
Ala
Met
800
Ala
Val
Leu
Pro
Tle
880
Tle
Phe
Ala
Tyr
Thr
960
His

Arg

Gln Asn Asp Met Val Ala Tyr Glu His Pro
1005

1000

Asp Gly Tyr Thr Ile Ala Arg Val Val Lys Phe
1015

1010
Ile

239

1020
Val Tyr Phe Ala Ser His Arg Glu Ser Gly Ser Leu Lys

Asn Thr Ala
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1025 1030 1035

Ala Arg Asp Ala Asp Lys Gln Asp Pro Phe Lys Tyr Phe Ser Lys
1040 1045 1050

Ser Ala Ala Gly Leu Lys Asp Ile Gln Cys Arg Gln Ile Arg Ile
1055 1060 1065

Asp Ala Ala Gly Arg Val Phe Asp Pro Gly Pro Gln Asp Arg Ala
1070 1075 1080

Ser Lys Ser Thr Arg Lys Thr Asn
1085 1090

210> 121

211> 1401

<212> PRT

<213> Myroides¥yfi
<223> APG04293.1 RGN
<400> 121

Met
1
Ala
Lys
Phe
Arg
65
Leu
Leu
Asp
Leu
Asn
145

Lys

Ile

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

240
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Asn
His
Arg
225
Asp
Arg
Val
Gly
Val
305
Leu
Lys
Val
Leu
Gln
385
Pro
His
Ala
Lys
Asp
465

Ala

Ile

His
Ile
210
Ala
Asn
Ser
Ile
Ala
290
Gly
Lys
Ile
Leu
Lys
370
Lys
Lys
Asn
Glu
Leu
450
Trp

Leu

Arg

Glu
195
Leu
Thr
Lys
Asp
Ser
275
Tle
Gln
Ser
Trp
Lys
355
Ser
Tle
Ser
Val
Glu
435
Ser
Glu

Tyr

Asp

Leu

Thr

Ser

Gly

Ala

260

Glu

Ser

Tyr

Gln

Glu

340

Asn

Gln

Ile

Ser

Val

420

Gln

Ser

Leu

Asn

Glu

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

485
Leu

Leu
Glu
Gln
230
Arg
Ile
Asn
Arg
His
310
Phe
Gln
Ile
Gly
Gly
390
Leu
Arg
Ser
Gln
Tyr
470

Tyr

Lys

Ile
Phe
215
Phe
Glu
Lys
Gly
Ser
295
Arg
Tyr
Ser
Arg
Leu
375
Lys
Phe
Asn
His
Ile
455
Ser

Leu

Ile

Trp
200
Lys
Trp
Glu
Gln
Gln
280
Lys
Gln
Arg
Lys
Asp
360
Ile
Thr
Gln
Lys
Leu
440
Leu
Glu

Asp

Lys

Ala Phe Gln

Glu

Thr

Lys

Leu

265

Ile

Glu

Leu

Gln

Phe

345

Thr

Ser

Lys

Glu

Lys

425

Phe

Lys

Leu

Ile

Leu

241

Leu
Asn
Lys
250
Asp
Asn
Leu
Tle
Asp
330
Tyr
Val
Phe
Thr
Phe
410
Thr
Glu
Leu
Glu
Leu

490

Asn

Leu
Tyr
235
Leu
Lys
Asn
Tyr
Ala
315
Tyr
Pro
Ile
Cys
Ile
395
Lys
Asn
Glu
Ile
Gly
475

Asp

Lys

Gln
Lys
220
Asn
Gln
Glu
Ser
Phe
300
Asn
Leu
Lys
Phe
Glu
380
Gly
Tle
Val
Leu
Glu
460
Asn

Leu

Asp

Lys
205
Gly
Phe
Asn
Ile
Ser
285
Asn
Pro
Asp
Glu
Tyr
365
Phe
His
Trp
Ile
Asn
445
Asp
Asn

Glu

Asp

Phe

Lys

Asn

Tyr

Val

270

Gly

Gln

His

Glu

Leu

350

Gln

Glu

Arg

Gln

Thr

430

Leu

Lys

Thr

Gly

Ile

Tyr
Gly
Thr
Gln
255
Ala
Tyr
Leu
Thr
Phe
335
Thr
Arg
Gln
Val
Gln
415
Pro
Lys
Pro
Asn
Tyr

495
Glu

Pro
Leu
Ala
240
Trp
Tyr
Leu
Thr
Arg
320
Glu
Thr
Lys
Glu
Ile
400
Leu
Leu
Gly
Lys
Lys
480

Asp

Leu
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Ser
Ile
Thr
545
His
Arg
Ala
Ser
Tyr
625
Leu
Ile
Asn
Lys
Arg
705
Glu
Ile
Asp
Lys
Lys

785
Asp

Asp
Phe
530
Leu
Leu
Leu
Lys
Ser
610
Ser
Thr
Leu
Gln
Leu
690
Tle
Leu
Lys
Tle
Asp
770

Glu

Ser

Leu
51h
Lys
Lys
Leu
His
Leu
595
Lys
Thr
Lys
Thr
Met
675
Val
Glu
Thr
Ile
Thr
755
Leu

Tyr

Phe

500
Asp

His
Asp
Tyr
Asn
580
Val
Ala
Ala
Glu
Lys
660
Ile
Ala
Leu
Lys
Leu
740
Arg
Tyr

Asp

Ser

Val

Leu

Lys

Ser

565

Leu

Gly

Ile

Cys

Glu

645

Asn

Asn

Gln

Ala

Ser

725

Gln

Phe

Thr

Ile

Asn
805

Asn
Gly
Ala
550
Tyr
Leu
Asn
Lys
Glu
630
Asn
Ser
Val
Gly
Arg
710
Met
Lys
Lys
Asn
Glu

790
Lys

Ala
Tle
535
Phe
Glu
Gln
Val
Asn
615
Leu
Glu
Leu
Tle
Lys
695
Glu
Thr
Glu
Leu
Glu
775
His

Thr

Ser
520
Asn
Glu
Glu
Lys
Leu
600
Ile
Ala
Lys
Arg
Asn
680
Glu
Leu
Gln
Asp
Tyr
760
Tyr

Ile

Leu

505

Glu Ile Lys

Thr
Lys
Asp
Lys
585
Phe
Phe
Gly
Arg
Asn
665
Thr
Pro
Lys
Gly
Gly
745
Ser
Ile

Ile

Val

242

Glu
Gln
Asn
570
Phe
Gln
Pro
Tyr
Glu
650
Pro
Leu
Asn
Lys
Lys
730
Tle
Glu
Glu

Pro

Arg
810

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

795
Arg

Glu
Leu
540
Ser
Pro
Phe
Asp
Tle
620
His
Lys
Val
Glu
Gln
700
Ala
Asn
Asn
Lys
Lys
780

Ser

Asn

Met
525
Glu
Tyr
Thr
Thr
Tyr
605
Thr
Ser
Ser
Glu
Ser
685
Phe
Lys
His
Pro
Asn
765
Asp

Lys

Val

510
Ile

Phe
Gln
Gly
Leu
590
Gly
Asp
Lys
Arg
Lys
670
Glu
Asp
Glu
Glu
Thr
750
Asn
Ile

Leu

Asn

Phe
Asp
Leu
Leu
575
Asp
Asn
Asn
His
Leu
655
Ile
Asn
Glu
Arg
Lys
735
Arg
Gly
Phe

Phe

Leu
815

Ser
Ala
Trp
560
Asp
Gln
Leu
Asn
Ser
640
Thr
Leu
Asp
Tle
Glu
720
Tle
Asn
Tyr
Ser
Asp

800
Lys
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Lys

Glu

Gly

Gln

865

Thr

Arg

Asp

Arg

Lys

945

Ala

Tyr

Thr

Glu

Phe

His

Ser

Leu

Lys

Leu

Gln

Gly Asn

Lys Ala
835

Lys Asp

850

Glu Ser

Gln Tyr

Asn Val

Trp Gly
915

Asp Ala

930

Glu Val

Met Asp

Leu Asn

Asn Tle
995

Arg Gly

1010

Arg Asn

1025

Lys Ala

1040

Gly Lys

1055

His Lys

1070

Glu Glu

1085

Val Ser

1100

Glu Asn

Gln
820
Asn
Glu
Glu
Tle
Val
900
Leu
Gly
Tle

Ala

His
980

Thr

Glu

Gly

Ile

Ala

885

Ser

Val

Leu

Ile

Leu

965
Leu

Ala
Phe
Ile
Gly
870
Lys
Thr
Asn
Thr
Asp
950

Thr

Asn

Tle Ala Tle

Asn

Ile

Lys

Lys

Glu Thr Val

Lys

Asn

Asn

Lys Lys

Ala Lys

Asn Lys

Ile Gly

Val Gly

Pro Thr

Asn Asp

Tyr
Glu
Ser
855
Lys
Lys
Ser
Val
Glu
935
Trp
Ile

Ala

Glu

Arg

Asp
Thr
840
Lys
Gly
Ala
Gly
Met
920
Phe
Thr
Ala

Arg

Lys

1000

Phe
825
Arg

Ser

Phe

Lys

Gly

905

Lys

Val

Lys

Phe

Lys
985

Lys Glu Thr Thr Ile

Ile Leu

Ile Thr

Lys Tyr

Ile Glu
875

Ser Leu

890

Ile Thr

Glu Leu

Glu Met

Arg Asn
955

Thr Lys

970

Asn Thr

Ser
Asn
Lys
860
Arg
Leu
Asp
Asn
Lys
940
Asp
His

Lys

Glu
Leu
845
Lys
Asp
Leu
Arg
Leu
925
Asp
His
Asn

Asp

10

Ile Phe Lys Glu Pro

1015

Ser His

1030

Val Val

1045

Gln GIn Thr Leu Thr

1060

Tyr Gly Lys Ile

1075

Pro Lys

1090
Tyr Arg Asp Leu Leu Leu Lys

1105

Pro Lys

243

Thr Lys

Phe Thr

Lys Ala

Leu Glu Ala

Asn

Arg

Lys

Phe

1020

Ile

1035

Ile

1050

1065

Gln

1080

1095

1110

Tyr
830
Tyr
Leu
Leu
Glu
Leu
910
Lys
Gly
Arg
His

Glu
990

05

Gly

Ser

Leu

Arg

Ile

895

Arg

Lys

Asn

His

Ile

975
Leu

Gln

Leu

Met

Glu

880

Thr

Glu

Phe

Lys

His

960

Gln

His

Tle Pro Asn

Leu

Asn

Pro Arg

Tyr

Glu Val

Gly Gly

Val

Lys

Gly

Val

Ile

Arg

Lys

Ser

Ile

Gln

Ser

Glu

Leu

Asn

Ile Thr Asp
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Ala

Ile

Thr

Val

Tyr

Pro

Thr

Asp

Pro

Tyr

Phe

Lys

Lys

Asn

Lys

Phe

Lys

Ile

Gly

1115
Leu
1130
Val
1145
Ile
1160
Asp
1175
Asn
1190
Ile
1205
Leu
1220
His
1235
Val
1250
Glu
1265
Glu
1280
Thr
1295
Gln
1310
Glu
1325
His
1340
Arg
1355
Thr
1370
Val
1385
Glu
1400

Ser

Pro

Arg

Glu

Gly

Trp

Ser

Leu

Asp

Asp

Ala

Phe

Asn

Ile

Leu

His

Ile

Lys

Tyr

Lys

Glu

Lys

Gly

Asp

Leu

Gly

Gly

Phe

Lys

Val

Asn

Glu

Asp

Phe

His

Thr

Ile

Ser

Val

Glu

Val

Ala

Ser

Val

Gln

Ile

Asn

Glu

Gln

Leu

Leu

Arg

Leu

Trp

Arg

Pro

Val

Ile

Lys

Lys

Lys

Lys

Pro

Ser

Gly

Arg

His

Phe

Phe

Ala

Glu

Arg

Thr

1120
Ile
1135
Lys
1150
Ser
1165
Arg
1180
Ile
1195
Asp
1210
Asn
1225
Ile
1240
Thr
1255
Lys
1270
Val
1285
Leu
1300
Leu
1315
Asp
1330
Gln
1345
Thr
1360
Arg
1375
Asn
1390

Tyr

Leu

Pro

Ile

Ala

Lys

Ala

Leu

Gly

Leu

Asn

Gly

Phe

Thr

Lys

Asn

Glu

His

Ile

Val

Glu

Leu

Phe

Gly

Thr

Asp

Asn

Gln

Gln

Trp

Pro

Arg

Leu

Val

Gly

Leu

244

Asn

Trp

Leu

Gln

Ser

Ile

Ala

His

Asn

Glu

Gln

Lys

Ser

Asn

Ser

Glu

Leu

Gly

Leu

Leu

Lys

Asn

Asp

Thr

Leu

Lys

His

Ser

Leu

Phe

Asp

Tyr

Thr

Asp

Asn

Glu

1125
Glu
1140
Glu
1155
Ile
1170
Arg
1185
Leu
1200
Ile
1215
His
1230
Gly
1245
His
1260
Val
1275
Pro
1290
Leu
1305
Asp
1320
Ala
1335
Lys
1350
Ile
1365
Gly
1380
Ile
1395

Lys

Asp

Asp

Leu

Asp

Lys

Thr

Gln

Val

Val

Ile

Phe

Phe

Val

Asp

Lys

Ile

Val

Asn

Asp

Lys

Ala

Asn

Arg

Lys

Glu

Ala

Ser

Ile

Thr

Asn

Ile

Tyr

Asp

Gln

His

Ile

Tyr

Val

Leu

Asn

Val

Lys

Ile

Ile

His

Asp

Met

Pro

Ser

Ser

Leu

Asn

Ile
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210>
211>
212>
213>
223>
<400>
Met Ala Lys Asn

1
Trp

Gly
Phe
Arg
65

Leu
Ser
Glu
Phe
Glu
145
Lys
Leu
Asp
Lys
Val
225

Glu

Leu

Ala
Met
Gly
50

Gly
His
Gln
Pro
Glu
130
Asn
Lys
Leu
Phe
Tle
210
Tyr

Asp

Lys

122
1432
PRT

ST Y
APGO1308.1 RGN

122

Leu
Gly
35

Lys
Val
Arg
Ile
Lys
115
Glu
Asp
Ala
Asn
Glu
195
Ile
Phe

Trp

Asn

Ile
20

Ser
Gly
Arg
Val
Asp
100
Leu
Met
Lys
Leu
Phe
180
Glu
Asp
Glu

Ile

Gly

Tle
5
Asn
Arg
Asn
Arg
Leu
85
Phe
Ala
Leu
Lys
Ser
165
Asn
Glu
Ser
Asn
Glu

245
Asp

Leu
Gln
Tle
Ser
Leu
70

Asn
Glu
Tyr
Ala
Tle
150
Gln
Gln
Lys
Gly
Gly
230

Arg

Ile

Gly

Asp

Ile

Val

95

Ile

Lys

Asn

Asp

135

Pro

Lys

Lys

Asp

215

Trp

Val

Lys

Leu
Phe
Pro
40

Ser
Glu
Ile
Arg
Lys
120
Phe
Tyr
Ile
Arg
Lys
200
Asn
Lys

Lys

Arg

Asp
Glu
25

Met

Gln

Asn
Phe
105
Asp
Lys
Asp
Glu
Gly
185
Met
Val
Tyr
Glu

Thr

245

Leu
10

Asn
Ser
Thr
Phe
Phe
90

Gly
Gly
Asn
Trp
Lys
170
Tyr
Phe
Lys
Asp
Phe

250
Phe

Gly

Lys

Gln

Ala

Leu

75

Leu

Lys

Phe

Thr
155
Glu

Val
Gly
Lys
235

Ile

Lys

Thr
Gln
Asp
Ala
60

Leu
Pro
Phe
Val
Gln
140
Ile
Glu
Gln
Arg
Lys
220
Gln

Val

Ala

Asn
Gly
Tle

45
Arg

Glu
Lys
Phe
125
Pro
Tyr
Leu
Leu
Leu
205
Tle
Tle

Thr

Val

Ser

Lys

30

Leu

Thr

Arg

His

Glu

110

Lys

Gln

Tyr

Ala

190

Lys

Leu

Val

Glu

Asp

Ile
15

Ile
Gly
Gly
Glu
Tyr
95

Glu
Asp
Leu
Leu
Trp
175
Gly
Val
Tyr
Lys
Ser

255

Ser

Gly

Leu

Asp

Tyr

80

Ala

Thr

Ser

Leu

Arg

160

Ile

Glu

Glu

Asp

Thr

240

Phe

Glu
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Lys
Ser
Pro
305
Phe
His
Leu
Phe
Arg
385
Tyr
Pro
Phe
Thr
Leu
465
Lys
Tyr
Val
Tle
Ala

545
Phe

Asp
His
290
Lys
Tyr
Gln
Tyr
Val
370
Ser
Lys
Lys
Asn
Glu
450
Asn
Leu
Pro
Glu
Trp
530

Leu

Glu

275
Lys

Gln
Lys
Glu
Arg
355
His
Gln
Asp
Ser
Leu
435
Phe
Asn
Asn
Cys
Asn
515
His
Lys

Ala

260
Ile

Thr
Lys
Asp
Leu
340
Asn
Leu
Lys
Glu
Asn
420
Asn
Leu
Arg
Glu
Asn
500
Ile
Ile

Ser

Phe

Ala

Val

Ile

Glu

325

Lys

Asn

Leu

Ser

Asn

405

Pro

Ile

Asn

Lys

Lys

485

Glu

Ala

Ile

Phe

Lys
565

Tle
Gly
Lys
310
Leu
Asn
Glu
Met
Ser
390
Gly
Tyr
Tyr
Thr
Glu
470
Thr
Thr
Asn
Tyr
Ala

550
Lys

Lys
Val
295
Gly
Lys
Asp
Ala
Glu
375
Ile
Val
Tyr
Lys
Thr
455
Val
His
Lys
Asp
Ser
535

Lys

Phe

Thr
280
Tyr
Lys
Gln
Asp
His
360
Asp
Ser
Glu
Gln
Arg
440
Thr
Asp
Arg
Ser
Phe
520
Val

Lys

Pro

265
Lys

Tle
Leu
Tle
Leu
345
Gln
Tle
Asn
His
Glu
425
Asp
Asp
Gln
Trp
Met
505
Leu
Asn

Asn

Pro

246

Thr
Tyr
Val
Leu
330
Tyr
Leu
Ile
Cys
Ile
410
Phe
Asp
Ile
Lys
Lys
490
Ile
Thr
Asp

Asn

Phe
570

Glu
Glu
Arg
315
Glu
Asn
Thr
Phe
Ser
395
Gln
Arg
Glu
Glu
Ala
475
Tyr
Ser
Arg
Lys
Leu

555
Lys

Gln
Thr
300
Thr
Lys
Asp
Leu
Tyr
380
Leu
Tyr
Tle
Gln
Asn
460
Leu
Val
Glu
Glu
Tle
540

Asp

Ser

Glu
285
Leu
Tle
Gln
Cys
Ser
365
Gln
Glu
Leu
Trp
Asn
445
Leu
Leu
Glu
Arg
Tle
525
Glu

Glu

Glu

270
Ile

Leu
Glu
Lys
Val
350
Lys
Arg
Phe
Lys
Gln
430
Pro
Phe
Lys
Asp
Leu
510
Glu
Tyr

Asn

Tyr

Asp
Gln
Arg
Glu
335
Arg
Lys
Pro
Arg
Ala
415
Trp
Val
Glu
His
Lys
495
Lys
Gln
Glu

Ser

Gly
575

Lys

Asn

Lys

320

Phe

Glu

Glu

Leu

Lys

400

Val

Ile

Thr

Phe

Phe

480

Lys

Lys

Lys

Lys

Phe

560

Ser
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Phe
Lys
Gln
Arg
625
Gln
Ser
Lys
Ile
Asn
705
Glu
Thr
Met
Gln
Ile
785
Ser
Lys
Pro
Asp
Lys

865
Ile

Ser
Tyr
Lys
610
Glu
Leu
Met
Glu
Thr
690
Gly
Met
Glu
Met
Gln
770
Glu
Pro
Ser
Glu
Ser
850

Asp

Val

Glu
Trp
595
Tle
Lys
Trp
Tle
Phe
675
Glu
Ala
Lys
Asn
Asn
755
Glu
Tle
Ser
Pro
Tyr
835
Phe

Asn

Glu

Lys
580
Asn
Ile
Ala
Leu
Gly
660
Lys
Thr
Lys
Gln
Glu
740
Asp
Ile
Glu
Asp
Tyr
820
Glu
Ser

Tyr

Cys

Ala

Cys

Asn

Ile

Ala

645

Lys

Gln

Leu

Asp

Thr

725

Asn

Asn

Leu

Asp

Leu

805

Thr

Ile

Asn

Ile

Gly

Ile
Glu
Gly
His
630
Gln
Trp
His
Arg
Phe
710
Lys
Thr
Ser
Lys
Glu
790
Lys
Gly
Glu
Lys
Gly

870
Leu

Lys
Asn
Glu
615
Leu
Tyr
Asn
Ser
Val
695
Phe
Asp
Asn
Val
Ile
775
Tyr
Arg
Gln
His
Ile
855

Leu

Gly

Lys
Tle
600
Tyr
Thr
Val
Ser
Leu
680
Val
Asn
Glu
Leu
Glu
760
Tyr
Leu
Tyr
Tle
Tle
840
Tle

Gly

Lys

Leu
585
Ser
Asp
Ser
Val
Ala
665
Arg
Lys
Glu
Arg
Arg
745
Asn
Glu
Lys
Lys
Ile
825
Ile
Cys
Phe

Asn

247

Leu

Asp

Glu

Glu

Tyr

650

Asp

Asn

Asp

Ile

Leu

730

Ile

Val

Asp

Ile

Leu

810

Pro

Pro

Glu

Ile

Val

Pro
Asp
Asn
Asn
635
Asp
Asp
Pro
Ile
His
715
Asp
Lys
Arg
Gly
Ser
795
Trp
Leu
Gln
Ser
Lys

875
Lys

Leu
Ser
Tle
620
Asn
Arg
Leu
Tle
Trp
700
Tle
Ala
Ala
Pro
Val
780
Lys
Leu
Asn
Ser
Ala
860

Gln

Val

Met
Lys
605
Lys
Phe
His
Glu
Val
685
Leu
Glu
Thr
Leu
Tyr
765
Leu
Thr
Glu
Lys
Arg
845
Val

Phe

Phe

Arg
590
Glu
Asp
Gln
Ser
Glu
670
Glu
Lys
Leu
Lys
Leu
750
Ser
Asn
Ala
Gln
Leu
830
Tyr
Asn

Gly

Glu

Leu

Arg

Arg

Gly

Glu

655

Phe

Gln

Tyr

Gly

Arg

735

Ala

Pro

Ser

Gln

Arg

815

Phe

Phe

Lys

Gly

Val

Gly
Ile
Val
Leu
640
Ala
Leu
Val
Gly
Arg
720
Ile
Glu
Met
Gly
Pro
800
Tyr
Thr
Asp
Leu
Thr

880

Asn
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Glu

Arg

Gln

Ser

945

Lys

Asp

Glu

Glu

Lys

Asp

Leu

Lys

Gln

Lys

Lys

Ala

Thr

Lys

Trp

Tyr

Asn

Leu
930

Asn

Asn

Trp

Arg

Asn
1010
Gly
1025
Ala
1040
Asn
1055
Lys
1070
Thr
1085
Pro
1100
Ile
1115
Thr
1130
Lys
1145
Pro
1160
Val
1175

Glu

Lys

915

Asn

Ile

Ile

Gly

Met

995

His

Phe

Leu

Asn

Lys

Gly

Trp

Ile

Asn

Glu

Met

Lys

Asp
900
Leu
Asp
Val
Val
Leu

980

Asn

885
Phe

Leu
Thr
Arg
Pro
965

Asn

Gln

Val
Leu
Arg
Val
950
Gly

Asp

Leu

Gln Lys Phe

Ser

Val

Gln

Leu

Glu

Glu

Ile

Tyr

Arg

His

Val

Lys

Ile

Ser

Met

Arg

Ser

Ser

Tyr

Val

Lys

Pro

Lys

Ala

Ala

Lys

Ile

Phe

Phe

Glu

Glu

Glu

Lys

Lys Lys His

905

Glu Glu Ile
920
His Ile Ser

935

Glu Asp Gly

Asn Gly Lys

Val Trp Asn

Thr Asn

985

1000
Pro Thr Val Pro

Leu
1015
Arg
1030
Cys
1045
Lys
1060
Phe
1075
Gln
1090
Thr
1105
Lys
1120
Lys
1135
Gln
1150
Thr
1165
Gly
1180

890

Tyr Ala

Pro Glu

Lys Tyr

Ser Asp

Asn Asn

Lys Met

925

Ile Ser

940

955

Ile Thr

970

Glu Gly

Thr Gln

Asp Leu Ile Leu

Ile Asp His

Ala Thr Lys

Ser Asp Thr

Glu Lys Gly

Arg Asp Val

Ile Asp Ala

Gln Asn Leu

Tyr Val Glu

Thr Gly Thr

Val Ser Gly

Lys Ile Leu

248

Arg

Asp

Lys

Val

Pro

Lys

Arg

Lys

Asn

Ile

Thr

10
Ile
1020
His
1035
His
1050
Arg
1065
Tyr
1080
Lys
1095
Asn
1110
Val
1125
Asn
1140
Trp
1155
Val
1170
Ala
1185

Arg
910
Ile
Gly
Val

Leu

Pro
990

05

895
Gly

Glu

Val

Asn

Lys

975
Arg

Lys
Arg
Leu
Ser
960

Gln

Phe

Glu Phe Ser

His

Ile

Tyr

Asn

Gln

Asn

Ile

Gly

Ala

Asn

Thr

Ala

Asn

Asp

His

Phe

Leu

Asn

Ile

Ile

Leu

Leu

Leu

Leu

Pro

Leu

Asp

Lys

Lys

Arg

Pro

Lys

Ser Thr Asp Phe Thr Ala Trp Asn
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Ser Leu Asp Thr Thr Phe Asp Leu Lys Ser Ile Asn Ser Ile Thr
1190 1195 1200

Asp Thr Gly Ile Gln Lys Ile Leu Arg Asn Tyr Leu Glu Phe Lys
1205 1210 1215

Gly Ser Pro Glu Leu Ala Phe Ser Pro Glu Gly Ile Glu Asp Met
1220 1225 1230

Asn Lys Asn Ile Glu Lys Tyr Asn Asp Gly Lys Leu His Gln Pro
1235 1240 1245

Ile Asn Lys Val Arg Val Phe Glu Leu Gly Ser Lys Phe Gln Val
1250 1255 1260

Gly Gln Thr Gly Asn Lys Lys Asp Lys Tyr Val Glu Ala Ala Lys
1265 1270 1275

Gly Thr Asn Leu Phe Phe Ala Val Tyr Glu Asp Lys Asn Gly Lys
1280 1285 1290

Arg Asn Tyr Glu Thr Ile Pro Leu Asn Ile Val Ile Glu Arg Gln
1295 1300 1305

Lys GIn Gly Leu Leu Ala Cys Pro Glu Ser Asn Glu Lys Gly Glu
1310 1315 1320

Lys Leu Leu Phe Gln Leu Ser Pro Asn Asp Phe Val Tyr Leu Thr
1325 1330 1335

Thr Glu Glu Glu Asn Asp Asn Ala Thr Pro Ile Asn Phe Ser Leu
1340 1345 1350

Leu Ser Lys Glu Gln Ile Asn Asn Leu Tyr Lys Ile Val Ser Phe
1355 1360 1365

Thr Gly Asn Arg Leu Tyr Gly Ile Pro Ile Cys Val Ala Thr Thr
1370 1375 1380

Ile Val Asn Lys Ala Glu Tyr Thr Gln Leu Asn Lys Ile Glu Phe
1385 1390 1395

Thr Lys Glu Lys Asp Leu Leu Leu Lys Leu Asn Val Asn Arg Leu
1400 1405 1410

Gly Asp Val Lys Thr Phe Thr Ala Asn Asp Ile Arg Lys Ile Phe
1415 1420 1425

Asn Arg Gln Glu
1430

<210> 123

211> 1092

<212> PRT

213> ZFFFH BT

223> APG06646.1 RGN

249
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<400>
Met Arg Tyr

1
Ala

Tle
Pro
His
65

Thr
Asp
Asn
Lys
Leu
145
Arg
Lys
Tle
His
Ser
225
Gly
Tyr

Ile

Lys

Val
Phe
Arg
50

Arg
Lys
Tle
Glu
Ser
130
Ser
Thr
Arg
Glu
Pro
210
Ser
Asn
Thr

Leu

Ser
290

123

Tle
Asp
35

Arg
Val
Thr
Trp
Phe
115
Asn
Ala
Tle
Asn
Asn
195
Phe
Gln
Cys
Phe
Ser

275
Ile

Ser
Asn
20

Ala
Leu
Glu
Gln
Asp
100
Ala
Arg
Val
Ala
Lys
180
Glu
Ala
Arg
Thr
Glu
260

Thr

Leu

Tle
Lys
Ala
Ala
Arg
Val
85

Tle
Arg
Lys
Lys
Glu
165
Gly
Tle
Thr
Pro
Leu
245
Arg

Thr

Ser

Gly
Asp
Glu
Arg
Thr
70

Lys
Arg
Val
Ser
Glu
150
Met
Gly
Cys
Glu
Phe
230
Glu
Phe

Ala

Ser

Leu
Leu
Asn
Ser
55

Lys
Asn
Val
Leu
Glu
135
Asn
Leu
Asp
Leu
Glu
215
Ser
Pro
Arg

Pro

Leu
295

Asp
Gln
Pro
40

Ser
Gln
Leu
Ser
Tle
120
Leu
Arg
Val
Tyr
Leu
200
Asn
Thr
Lys
Ala
Ser

280
Phe

Tle
Arg
25

Lys
Arg
Leu
Tyr
Gly
105
His
Lys
Glu
Ser
Ser
185
Phe
Glu
Lys
Glu
Leu
265

Arg

Ser

250

Gly
10

Phe
Asp
Arg
Leu
Asn
90

Ile
Phe
Glu
Leu
Asp
170
His
Gln
Glu
Asp
Lys
250
Asp

Pro

Lys

Thr
Glu
Gly
Arg
Ile
75

Ser
Asp
Ser
Asp
Met
155
Glu
Val
Lys
Ala
Asp
235
Arg
Lys

Leu

Lys

Thr
His
Ser
Leu
60

Asn
Lys
Arg
Lys
Asp
140
Asp
Lys
Val
Gln
Phe
220
Tle
Ala
Leu

Thr

Glu
300

Ser
Leu
Ser
45

Arg
Lys
Asn
Lys
Asn
125
Asn
Glu
Tyr
Ala
Arg
205
Leu
Val
Pro
Asn
Asn

285
Val

Ile
Gly
30

Leu
Arg
Gly
Ile
Leu
110
Arg
Gly
Lys
Glu
Arg
190
Glu
Ser
Lys
Lys
Arg
270

Glu

Lys

Gly
15

Val
Ser
Arg
Leu
Asn
95

Phe
Gly
Ala
Gly
Gly
175
Ser
Tyr
Ile
Lys
Ser
255
Leu

Glu

Tyr

Asn
Arg
Ala
Lys
Leu
80

Leu
Asn
Phe
Ile
Tyr
160
Thr
Asp
Gly
Trp
Ile
240
Thr
Arg

Arg

Lys
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Glu Leu Arg

305
Ile

Phe
Thr
Thr
His
385
Asn
Gly
Asn
Glu
Arg
465
Val
Lys
Ser
Asn
Arg
545
Trp
Ile

Pro

Leu

Tyr
Leu
Glu
Ile
370
Tyr
Met
Leu
Ile
Met
450
Leu
Arg
Tyr
Lys
Arg
530
Ile
Asn
Glu

Tyr

Thr

Tyr
Ser
Ser
355
Gly
Leu
Ala
Ser
Leu
435
Ala
Leu
Ala
Gly
Pro
515
Gln

Pro

Glu

Ser
595
Arg

Lys
Ser
Leu
340
Lys
Tyr
Gln
Asn
Phe
420
Pro
Ser
Pro
Leu
Pro
500
Phe
Tle
Asn
Gln
Leu
580

Arg

Glu

Leu
Pro
325
Glu
Asn
Ala
Asn
Arg
405
Ala
Tyr
Tyr
Pro
Thr
485
Pro
Lys
Asn
Asp
Asn
565
Phe

Ser

Asn

Leu
310
Asp
Ser
Met
Leu
Ser
390
Glu
Lys
Met
Gln
Tle
470
Gln
Ser
Glu
Glu
Pro
550
Gly
Asn

Phe

Gln

Lys
Glu
Gln
Gln
Thr
375
Tyr
Tyr
Phe
Glu
Phe
455
Pro

Val

Asp

Lys
535
Arg
Ile
Ile

Asp

Asn

Leu
Thr
Tyr
Ser
360
Val
Tle
Asn
Gly
Glu
440
Ser
Val
Arg
Tle
Lys
520
Ala
Pro
Cys
Gly
Asp

600
Lys

Thr Asp Asp

Ile
Lys
345
Ser
Phe
Asp
Leu
His
425
Gly
Gln
Asp
Lys
Tyr
505
Ser
Lys
His
Pro
Tyr
585
Ser

Leu

251

Glu
330
Ile
Tyr
Lys
Ser
Glu
410
Leu
Glu
Arg
Glu
Val
490
Ile
Leu
Ala
Asp
Tyr
570
Ala

Asn

Asn

315
Lys

Lys
His
Asp
Lys
395
Leu
Ser
Pro
Leu
Tle
475
Leu
Glu
Glu
His
Tle
55h
Ser
Glu

Gly

Arg

Gln
Thr
Lys
Pro
Asp
380
Gly
Tle
Leu
Tyr
Ser
460
Pro

Asn

Leu

Tle
540
Leu
Leu
Val

Asn

Thr

Arg
Glu
Ile
Ile
365
Lys
Lys
Glu
Lys
His
445
Lys
Asn
Ser
Ala
Glu
525
Ser
Lys
Lys
Asp
Lys

605

Pro

Phe
Asn
Tle
350
Asp
Asp
Ala
Glu
Ala
430
Tle
Glu
Pro
Tle
Arg
510
Phe
Glu
Phe
Pro
His
590

Val

Tyr

Asn
Arg
335
Glu
Tyr
Tle
Tle
Leu
415
Leu
Ala
Lys
Val
Tle
495
Glu
Asn
Leu
Lys
Tle
575
Tle

Leu

Glu

Glu
320
Thr
Lys
Asp
Gln
Pro
400
Leu
Asn
Cys
His
Val
480
Lys
Met
Glu
Tyr
Leu
560
Ser
Tle

Val

Trp
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Phe
625
Thr
Phe
Thr
Glu
Gly
705
Arg
Val
Glu
Glu
Asp
785
Tyr
Met
Arg
Thr
Tyr
865
Tyr

Arg

Lys

610
Gly

Met
Asp
Arg
Phe
690
Ala
Arg
Ser
Thr
Pro
770
Pro
Gly
Pro
Val
Arg
850
Gly
Leu

Lys

Ile

His
Lys
Glu
Tyr
675
Arg
Tyr
Gly
Leu
Gly
755
Trp
Glu
Glu
Lys
Arg
835
Leu
Lys
Glu

Pro

Glu
915

Glu
Val
Glu
660
Tle
Thr
Thr
Asn
Pro
740
Leu
Arg
Lys
Tle
His

820
Gly

Glu
Tyr
Ser

900
Gly

Glu
Gly
645
Gln
Thr
Glu
Ser
Asp
725
Phe
Ser
Asn
Met
Phe
805
Ser
Phe
Gln
Thr
Gly
885

Lys

Lys

Asn
630
Lys
Glu
Arg
Glu
Leu
710
Leu
Lys
Lys
Phe
Lys
790
Leu
Ile
Thr
Ile
Asp
870
Gln

Asn

Ala

615

Lys

Glu

Asn
695
Met
His
Asn
Leu
Ile
775
Arg
Asn
Lys
Glu
Pro
855
Ile
Asp

Pro

Asn

Trp
Lys
Gln
Ile
680
Lys
Arg
His
Lys
Leu
760
Lys
Ala
Lys
Gly
Glu
840
Phe
Lys
Lys

Lys

Arg
920

Glu Asp Phe

Lys
Ile
665
Lys
Glu
Lys
Ala
Val
745
Asn
Glu
Leu
Leu
Gln
825
Gly
Asp
Thr
Gln
Asn

905
Val

252

Asn
650
Leu
Ser
Gln
Arg
Val
730
Asn
Asn
Leu
Glu
Lys
810
Ile
Phe
Lys
Tyr
Lys
890

Ala

Val

635
Met

Ser
Phe
Tyr
Trp
715
Asp
Ala
Lys
Glu
Ser
795
Pro
His
Leu
Asn
Met
875
Ala

Pro

Met

620
Val

Leu
Arg
Ile
Val
700
Gly
Ala
Tyr
Lys
Ala
780
Leu
Ile
Glu
Val
Gly
860
Ala
Phe

Ile

Leu

Ser
Leu
Asn
Glu
685
His
Leu
Ala
Phe
Asp
765
Arg
Glu
Phe
Glu
Thr
845
Asp
Tle
Ala

Val

Asp
925

Phe
Lys
Leu
670
Asp
Thr
Asn
Ile
Lys
750
Ile
Met
Leu
Val
Thr
830
Val
Phe
Lys
Val
Arg

910
Asp

Ile
Lys
655
Asn
Asn
Val
Lys
Ile
735
Arg
Phe
Ile
Glu
Ser
815
Ile
Lys
Pro
Gln
Pro
895

Ser

Lys

Arg
640
Asn
Asp
Leu
Asn
Asp
720
Ala
Gln
Pro
Gln
Thr
800
Arg
Arg
Lys
Met
Arg
880
Leu

Val

Ala
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Ala Ala

930
Lys Thr
945
Ser Asn

Asp Trp

Asn Asn
Lys
101
Lys
102
Leu
104
Phe
105
His
107
Lys
108
210>
211>
212>
213>
223>
<400>
Met Thr
1

Trp Ala

Phe

His

Ala

Val

Ile

Ala Leu

Phe Asn
50

Leu His

65

Arg Leu

Asp Asn Ala Ser

Gly Glu Tyr Tyr

950
Ile Pro Asp
965

Ile

Lys

Arg Thr
980

Leu

Asp

Asp Val Lys

995

Tyr Thr Gly Gly Asn

0

Gly
5

Asn
0

Glu
5

Gly
0

Glu
5
124
1735
PRT
T AT TR R A
APG06622 RGN
124

Lys Asn Ile

5

Ile Lys
20
Ser Arg

Val

Ser

Lys

Glu

Asn

Leu

Leu Ile
Gly
35
Ala

Ile

Gly Gln Lys

Ala Arg Ile
70

Leu

Arg

His Leu Val

Asp Ser

Phe Glu

Tyr Gln

Lys Arg

Arg Lys

Ile Val Arg Thr Glu Val Phe Arg His

935

940

Leu Thr Pro Val Tyr Val Ala Asp Ile

955

Arg Leu Ile Thr Ile Lys Lys Ser Tyr

Asp Glu His Glu Tyr Leu Phe Ser Leu

9
Ile Ile
1000
His
1015
Ser Asn
1030
Ala Arg
1045
Val Asn
1060
Pro Gly
1075
Asn
1090

Ile

Gly Leu A

His G

2

Asp
Ile Pro
40
Ile Glu S
55
Thr

Lys G

Asn Leu L

85

Leu Pro Lys Glu Lys

Ala Gly Ile

Ile Gly Thr

Pro Leu Gly

Glu Leu Leu

970

Ser

Sp

lu
5

Met

er

lu

eu

253

Leu
10

Asn
Asp
Ala

Arg

Glu

Leu Trp Gln Glu

Gly

Lys

Gly

Ala

Tyr

75
Ala

990

1005

1020
Lys
1035
Lys
1050
Glu
1065
Asn
1080

Thr Asn Ser

Thr Leu Lys
30
Gln Glu Phe
45
Gly Asn Arg
60
Leu Leu Arg

Leu Pro Asn

975

Tle
15

Tle
Ser
Thr

Arg

His

Lys
Leu
960

Ser

Tyr

Glu Thr Lys

Gly Phe Phe Tyr

Tle Ile Asn

Arg Leu Ile

Ile Asn Lys

Lys Glu Glu

Gly

Ile

Lys

Ala

Asp

80
Tyr
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Lys
Lys
Glu
Glu
145
Arg
Ser
Asn
Lys
Lys
225
Ala
Glu
Gly
Asn
Ala
305
Lys
Ile
Lys

Leu

Lys
385

Tle
Glu
Asn
130
Asp
Val
Gln
Gln
Ser
210
Lys
Glu
Asp
Asn
Leu
290
Lys
Lys
Lys
Tyr
Pro

370
Lys

Glu
Gly
115
Lys
Leu
Pro
Lys
Lys
195
Glu
Val
Asn
Asp
Ile
275
Thr
His
Lys
Glu
Asp
355

Asp

Thr

Val
100
Lys
Phe
Gln
Lys
Val
180
Arg
Ile
Asp
Phe
Val
260
Ile
Leu
Lys
Glu
Glu
340
Phe

Phe

Glu

85
Asp

Glu
Asp
Lys
Asp
165
Ser
Gly
Lys
Val
Lys
245
Lys
Asn
Ala
Tyr
Asn
325
Ser
Ala

Asn

Lys

Phe
Pro
Phe
Val
150
Trp
Leu
Thr
Glu
Asn
230
Tyr
Glu
Glu
Asn
Asp
310
Phe
Lys
Gly

Ser

Glu
390

Glu
Lys
Tyr
135
Asn
Thr
Glu
Asp
Gln
215
Gly
Lys
Val
Lys
Tle
295
Phe
Asp
Val
Lys
Glu

375
Ile

Arg
Met
120
Phe
Pro
Tle
Glu
Ser
200
Tle
Ala
Glu
Thr
Thr
280
Glu
Tle
Val
Tle
Pro
360

Gly

Val

Asn
105
Ala
Glu
Glu
Tyr
Leu
185
Glu
Asp
Phe
Tyr
Lys
265
Ala
His
Tyr
Thr
Thr
345
Glu

Ser

Lys

254

90
Asp Lys

Tyr Leu

Glu Ala

Ile Lys
155

Phe Leu

170

Ala Trp

Glu Ile

Leu Lys

Phe Glu
235

Thr Thr

250

Ile Leu

Tyr Gln
Thr Asp
Thr Asn
315
Tyr Gln
330
Glu Leu
Ser Ile

Lys Asp

Ser Glu
395

Arg
Pro
Phe
140
Asn
Arg
Val
Glu
Val
220
Tle
Lys
Lys
Tle
Tle
300
Gly
Lys
Phe
Tle
Trp

380
Lys

Cys
Thr
125
Asn
Glu
Asn
Leu
Asn
205
Tle
Thr
Gln
Leu
Ser
285
Asn
Trp
Leu
Val
Pro
365

Thr

Thr

Gly
110
Lys
Glu
Lys
Lys
Leu
190
Glu
Lys
Leu
Leu
Asp
270
Asp
Cys
Glu
Val
350
Ser

Leu

Leu

95
Gln

Asn
Met
Lys
Ala
175
Ser
Asp
Ala
Asn
Thr
255
Glu
Leu
Lys
Thr
Lys
335
Ser
Tle

Leu

Ser

Phe
Leu
Tle
Lys
160
Met
Tyr
Glu
Glu
Asp
240
Phe
Ala
Tyr
Lys
Glu
320
Gln
Asn
Lys

Lys

Gly
400
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Trp Ile Tyr

Lys
Glu
Thr
Pro
465
Leu
Lys
Trp
Val
Arg
545
Lys
Tyr
Arg
Phe
Tyr
625
Glu
Thr
Ser

Lys

Asp

Tle
Glu
Leu
450
His
Thr
Ser
Lys
Tyr
530
Tle
Asp
Phe
Ser
Lys
610
Pro
Asn
Gln
Ala
Phe

690
Glu

Ile
Leu
435
Asp
Asn
Asn
Lys
Glu
515
Lys
Trp
Ala
Lys
Thr
595
Leu
Val
Arg
Gln
Glu
675

Gly

Asn

Asp
Gly
420
Tyr
Asp
Lys
Leu
Lys
500
Asp
Lys
Asp
Asp
Pro
580
Val
Gly
Glu
Phe
Lys
660
Arg

Lys

Ile

Val
405
Gly
Gln
Lys
Asp
Leu
485
Ser
Val
Ala
Lys
Gly
565
Glu
Ala
Ile
Glu
Arg
645
Glu
Lys

Thr

Ser

Leu

Leu

Ile

Asp

His

470

Ile

Glu

Asn

Ile

Ile

550

Asn

Asn

Ile

Gly

Glu

630

Lys

Ile

Lys

Gly

Leu

Lys
Phe
Tle
Thr
455
Ser
Glu
Tle
Tle
Phe
535
His
Thr
Tyr
Asp
Lys
615
Phe
Cys
Glu
Val
Tle

695
Glu

Asn
Gln
Asn
440
Phe
Lys
Asp
Ser
Ser
520
Ala
Asn
Gln
Arg
Asp
600
Lys
Lys
Gly
Leu
Ser
680

Trp

Thr

Asp
Thr
425
Thr
Glu
Thr
Tle
Asp
505
Thr
Ser
Tle
Thr
Ala
585
Phe
Gly
Gly
Phe
Trp
665
Gln
Asn

Leu

255

Val Asn
410
Ile Asp

Gln Arg

Lys Cys

Leu Leu

475
Leu Leu
490

Cys Lys

Gly Glu

His Pro

Lys Leu
555

Asn Val

570

Leu Phe

Leu Lys
Glu Arg
Asn Glu
635
Asp Gly
650
His Tyr
Val Lys

Phe Phe

Glu Lys

Thr
Arg
Lys
Val
460
Glu
Tyr
Tyr
Val
Leu
540
Ile
Asp
Asn
Phe
Lys
620
Thr
Phe
Leu
Asp
Thr

700
Leu

Gly
Lys
Phe
445
Lys
Asn
Gln
Glu
Val
525
Phe
Gln
Ile
His
Cys
605
Ile
Arg
Asp
Tyr
Ser
685

Lys

Cys

Glu
Phe
430
His
Leu
Lys
Arg
Tle
510
Glu
Gln
Leu
Thr
Phe
590
Glu
Leu
Lys
Asp
Ser
670
Ser

Tyr

Arg

Arg
415
Tyr
Thr
Leu
Gln
Pro
495
Asp
Ile
Glu
Glu
Ser
575
Asn
Glu
Trp
Gly
Phe
655
Val
Asp

Phe

Asp

Thr

Arg

Ser

Tyr

Ala

480

Leu

Tyr

Pro

Phe

Ser

560

Gln

Gly

Gln

Asn

Phe

640

Met

Ser

Pro

Lys

Phe
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705

Glu Thr Tyr

Ala

Thr

Ala

Ser

785

Gly

Glu

Phe

Ser

Ser

865

Val

Phe

Gln

Asn

Tyr

945

Val

Ser

Lys

Ile

Leu
Ala
Asp
770
Tle
Glu
Thr
Tle
Pro
850
Leu
Val
Asn
Glu
Asn
930
Asn
Glu

Asn

Lys

Glu Gln Gly Tyr Lys Ser Pro Tyr Thr Asp Gln

1010

Asn
Glu
755
Thr
Asp
Ile
Val
Tyr
835
Thr
Asn
Ala
Glu
Lys
915
Arg
Ala
Asp

Asn

Lys
995

Pro
Lys
740
Ser
Tle
Leu
Pro
Asp
820
Gly
Lys
Asn
Asp
Tle
900
Lys
Tle
Lys
Gly
Lys

980
Lys

Lys
725
Met
Val
Ile
Thr
Phe
805
Asp
Arg
Ile
Pro
Ile
885
His
Asp
Arg
Arg
Ala
965

Asp

Ile

710
Phe

Leu
Asn
Lys
Asp
790
Pro
Phe
His
Arg
Thr
870
Trp
Leu
Tle
Asn
Gly
950
Lys

Lys

Thr

Thr Ser

Ala Val

Glu Lys
760

Lys Asn

775

Ile Ile

Lys Gly
Glu Phe
Ser Glu
840
Glu Glu
855
Ala Glu
Glu Ile
Glu Val
ITle Glu
920
Ile Leu
935
Asn Gln

Val Arg

Phe Ser

Lys

Met

745

Trp

Asn

Leu

Leu

Leu

825

Leu

Ile

Lys

Tyr

Ala

905

Glu

Asp

Ser

Lys
985

Tyr
730
Arg
Gln
Glu
Asn
Phe
810
Asn
Ala
Thr
Val
Gly
890
Arg
Gln
Glu
His

Tyr
970

715
Ala

Val
Glu
Tle
Asp
795
Asn
Leu
Gln
Lys
Leu
875
Asn
Glu
Lys
Phe
Phe

955

Ser

Ser
Gly
Lys
Asp
780
Val
Thr
Thr
Ala
Glu
860
Lys
Ser
Leu
Asn
Leu
940

Glu

Asp

Ile Asp Ile

Tyr Ser

Lys Asn
750

Tyr Ile

765

Trp Ser

Asn Val

Phe Lys

Gln Ala
830

Lys Tyr

845

Leu Lys

Glu Thr
Glu Glu
Gln Lys
910
Asn Arg
925
Ser Ser
Arg Leu

Lys Glu

Glu Val
990

Val
735
Phe
Glu
Ala
Lys
Ser
815
Ser
Trp
His
Leu
Lys
895
Ser
Ala
Ser
Lys
Phe

975
Ile

720
Lys

Leu

Glu
Asn
800
Phe
Tyr
Asn
His
Lys
880
Phe
Asn
Glu
Pro
Tle
960

Tyr

Leu

Gln Ser Asp Phe Glu Lys Tyr Lys Leu Trp

1000

1015

256

1005

1020

Ile Ile Lys
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Leu Thr
1025
Phe Ser
1040
Val Cys
1055
Arg Glu
1070
Asp Asp
1085
Asp Ala
1100
Arg Leu
1115
Ser Gln
1130
Leu Leu
1145
Ser Lys
1160
Lys Lys
1175
Pro Arg
1190
Gly Ser
1205
Asn Thr
1220
Arg Leu
1235
Leu Cys
1250
Gly Ile
1265
Gln Arg
1280
Lys Glu
1295
Ser Phe

Asp

Arg

Glu

Phe

Lys

Tyr

Ile

Leu

Ser

Asn

Glu

Phe

Tyr

Lys

Asp

Thr

Thr

Ala

Asn

Arg

Leu

Ala

Ala

Ile

Leu

Val

Leu

Asn

His

Val

Trp

Glu

Ala

Tyr

His

Asp

Asn

Gly

Pro

Asn

Phe

Ala

Val

Ala

Asn

Ser

Leu

Asn

Ile

Leu

Lys

Arg

Ile

Ile

Asn

Lys

Ile

Asn

Lys

Asp

Ile

Ile

Gln

Lys

Leu

Ser

Ala

Val

Pro

Ile

Leu

Ser

Leu

His

His

Lys

Lys

Glu

Glu

Gly Asn Lys

1030
Thr
1045
Asn
1060
Phe
1075
Asn
1090
Val
1105
Lys
1120
Lys
1135
Arg
1150
Val
1165
Asn
1180
Asn
1195
Lys
1210
Gly
1225
His
1240
Val
1255
Lys
1270
Arg
1285
Lys
1300

Ser

Asn

Arg

Gly

Val

Lys

Glu

Tyr

Glu

Ser

Gln

Lys

Ser

Glu

Ala

Gln

Gly

Gln

Val

Val

Asp

Phe

Gly

Thr

Ser

Val

Ile

Glu

Gly

Ile

Ile

Gly

Asn

Leu

Tyr

Lys

Ile

Trp

Asn

257

Tyr

Ser

Lys

Lys

Phe

Gln

Pro

Ala

Gly

Ala

Trp

His

His

Asp

Asp

Phe

Met

Met

Arg

Asn

Asn

Leu

Ser

Thr

Ser

Phe

Lys

Arg

Glu

Ile

Thr

Asn

Gln

Lys

Ala

Asn

Glu

Tyr

Tyr

Glu

Val
1035
Asn
1050
Tyr
1065
His
1080
Leu
1095
Lys
1110
Ala
1125
Lys
1140
Val
1155
Thr
1170
Glu
1185
Ser
1200
Tyr
1215
Phe
1230
Leu
1245
Asn
1260
Ala
1275
Ser
1290
Met
1305
Lys

Asp

Asn

Lys

Thr

Ile

Asp

Phe

Ala

Glu

Asp

Leu

Glu

Phe

Asp

Ile

Ile

Ile

Glu

Leu

Asp

His

Lys

Thr

Ile

Ala

Thr

Met

Phe

Arg

Leu

Ala

Asp

Leu

Ile

Asn

Lys

Lys

Pro

Ser

Ile

Val

Gly

Phe

Glu

Lys

Glu

Glu

Leu

Lys

Phe

Ile

Lys

Ala

Ser

Lys

Asp

Gly

Val
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Val

Asp

Ser

Tyr

Asn

Gln

Ser

Asn

Ala

Ala

Lys

Lys

Ala

Ser

Asn

Glu

Ser

Asn

Ile

1310
Asp
1325
Tyr
1340
Phe
1355
Glu
1370
Gly
1385
Lys
1400
Ala
1415
Leu
1430
Val
1445
Glu
1460
Ile
1475
Arg
1490
Leu
1505
Asp
1520
Asp
1535
Phe
1550
Glu
1565
Ser
1580
Ala
1595

Leu

Arg

Lys

Ser

Lys

His

Glu

Gly

Lys

Ser

Glu

Gln

Pro

Phe

Asn

Asn

Ser

His

Asp

Ser

Lys

Asn

Tyr

Pro

Trp

Ile

Lys

Glu

Tyr

Tyr

Pro

Thr

Val

Asp

Ser

Ala

Lys

Glu

Trp

Thr

Asp

Tyr

Gln

Ser

Thr

Val

Ile

Leu

Thr

Ile

Tyr

Leu

Ile

Asn

Thr

Trp

Glu

Glu

Ile

Phe

Asp

Lys

Val

Leu

Asp

Leu

Lys

Asp

Thr

Asp

Arg

Leu

Val

Asn

1315
Asn
1330
Leu
1345
Lys
1360
Glu
1375
Glu
1390
Arg
1405
Gln
1420
Leu
1435
Gly
1450
Lys
1465
Phe
1480
Asn
1495
Ser
1510
Asn
1525
Lys
1540
Lys
1555
Lys
1570
Glu
1585
Ser
1600

Asn

Glu

Ile

Asn

Phe

Lys

Phe

Ile

Met

Asn

Lys

Leu

Val

Glu

Ala

Ile

Phe

Thr

Arg

Tyr

Cys

Val

Gly

Ile

Pro

Asp

Ile

His

Pro

Ile

Ser

Val

Leu

Phe

Pro

Lys

Gly

Asp

258

Ser

Leu

Ser

Asn

Ser

Leu

Glu

Asn

Leu

Ser

Val

Asp

Leu

Ser

Val

Ile

Gly

Ala

Asp

Lys

Leu

Gln

His

Leu

Glu

Asn

Ile

Asn

Arg

Arg

Gln

Ile

Phe

Gly

Asn

Glu

1320
Lys
1335
Asn
1350
Ser
1365
Arg
1380
Gln
1395
Thr
1410
Lys
1425
Lys
1440
Lys
1455
Leu
1470
Lys
1485
Thr
1500
Ile
1515
His
1530
Glu
1545
Arg
1560
His
1575
Phe
1590
Thr
1605

Glu

Cys

Ser

Leu

Asn

Asp

Leu

Ile

Ile

Glu

Lys

Gly

Asn

Leu

Gly

Leu

Lys

His

Ile

Ser

Ile

Asn

Asp

Asn

Asn

Ile

Lys

Gly

Glu

Tyr

Thr

Lys

Lys

Ile

Pro

Asn

Phe

Pro

Asn

Val

Lys

Ser

Asn

Pro

Asp

Asp

Lys

Lys

Arg

Gly

Val

Ile

Asn

Ile

Ser

Leu
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Arg Tle
1610
Ile Val
1625
Val Tyr
1640
Leu Thr
1655
Thr Lys
1670
Ile Ile
1685
Lys Asp
1700
Pro Ile
1715
Leu Gly
1730
210> 1
211> 1
212> P

Ala

Asp

Val

Ile

Lys

Lys

Phe

Gln

Asn

25

224
RT

Ile

Asn

Pro

Gln

Glu

Asn

Phe

Val

Ile

Glu

Glu

Leu

Gln

Ala

Glu

Asp

Lys

Ser

Met

Asn

Glu

Ile

His

Asn

Gly

Ser

Lys

<213> Chitinophaga¥yfi
<223> APG02787 RGN

<400> 1

25

Met Lys Lys Leu Ile

1
Trp Ala

Gly Ser
Thr Gly

50
Gln Arg

65
Ala Phe

Leu Pro

Ala Leu

Val
Arg
35

Asn
Lys
Leu

Pro

Ser

Val
20

Tle
Ala
Gly
Glu
Leu

100

Ser

5
Gly

Ile
Ile
Tyr
Arg
85

Glu

Arg

Val

Asp

Pro

Ser

Asp

70

His

Leu

Glu

Glu Lys Asp

1615

Glu 1Ile Val

1630

Lys Asn Glu

1645

Lys Arg Ile

1660

Phe 1Ile Pro

1675

Gly Thr Asn

1690

Asn Val Leu

1705

Val Cys Trp

1720
Ala
1735

Gly Leu
Asp Asp
Leu Ser
40

Lys Asn
55

Arg Tyr
Ser Met

Trp Ala

Leu Gly

Asp Leu

Asn

Leu

Ile

Tyr

Tyr

Gly

Gln

Lys

10

Ser Asn

25

Pro Asp

Ala Lys

Gln Gln

Met Val

90

Leu Arg

105

Arg Val

259

Ile

Ser

Val

Lys

Ser

Tyr

Asp

Leu

Gly Va

Arg Gl

Asp As

Arg Th

60

Arg Ar
75
Glu Ly

Asn Ly

Leu Ty

Ile
1620
Pro
1635
Asp
1650
Phe
1665
Ser
1680
Ser
1695
Asp
1710
Lys
1725

1 Asn

n Ile

n Asn

45

r Glu

g Arg

s Glu

s Gly

r His

Arg

Asn

Phe

Val

Ser

Glu

Lys

Val

Ser
Leu
30

Glu
Lys
Lys
Leu
Ile

110
Leu

Arg

Asp

Asn

Phe

Ala

Gly

Asp

Ile
15

Gly
Phe
Arg
Leu
Met
95

Thr

Asn

Gln

Leu

Asn

Ser

Glu

Thr

Lys

Arg

Gly

Met

Val

Thr

Val

80

Cys

Gln

Gln
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Arg
Lys
145
Lys
Thr
Pro
Lys
Asp
225
Val
Ala
Ala
Asn
Leu
305
Phe
Gln
Thr
Val
Ile
385

Ser

Asp

Arg
130
Asn
Thr
Ala
Arg
Asn
210
Glu
Ser
Glu
Gln
Lys
290
Phe
Phe
Thr
Tle
Val
370
Tle

Pro

Lys

115
Gly

Thr
Arg
His
Gln
195
His
Ile
Ile
Val
Val
275
Arg
Asp
Ile
Ala
Ile
355
Asp
Ser

Phe

Cys

Ala
Gly
Asn
180
Ala
His
Ile
Cys
Phe
260
Cys
Arg
Ala
Leu
Lys
340
Pro
Glu
Thr

Phe

Ile
420

Arg

Tyr

Ile

165

Tyr

Ser

Glu

245

Val

Lys

Glu

Leu

Gly

325

Gly

Glu

Glu

Val

405
Glu

Ser
Val
150
Thr
Asn
Tle
Ser
Met
230
Phe
Gly
Tle
Pro
Asn
310
Tle
Tle
Arg
Asp
Gln
390

Leu

Thr

Ser
135
Glu
Ile
Glu
Asp
Leu
215
Gln
Glu
Pro
Trp
Tyr
295
Lys
Lys
Gln
Lys
Ala
375
Lys

Trp

Leu

120
Arg

Glu
Gly
Pro
Glu
200
Thr
Arg
Gly
Lys
Glu
280
Pro
Thr
Pro
Gly
Asp
360
His
Lys
His

Met

Ser

Val

Gln

Tyr

185

Phe

Ala

Pro

Gln

Val

265

Ser

Ile

Glu

Gly

Asn

345

Leu

Leu

Thr

Val

Glu
425

260

Glu
Lys
His
170
Arg
Asp
Asp
Leu
Tyr
250
Ala

Ile

Asn

Asp
330
Leu
Leu
Tle

Val

Ile
410
Lys

Glu
Gly
155
Phe
Tle
Ala
Glu
Lys
235
Arg
Pro
Asn
Thr
Leu
315
Gly
Thr
Asn
Asn
Ser
395

Tyr

Phe

Ser
140
Arg
Tyr
Lys
Ile
Ile
220
Ser
Lys
Arg
Asn
Asp
300
Ser
Tyr
Asn
Phe
Arg
380
Ala

Ser

Gly

125

Ser
Tyr
Gln
Gln
Tle
205
Ala
Gln
Asn
Ser
Tle
285
Gln
Gln
Thr
Ala
Glu
365
Ser
Asp

Ile

Leu

Asp
Glu
Lys
Gln
190
Asn
Phe
Lys
Ala
Ser
270
Thr
Lys
Lys
Gly
Ala
350
Leu
Asn
Tyr

Ser

Thr
430

Gly
Glu
Leu
175
Val
Gln
Leu
Gly
Lys
255
Pro
Phe
Leu
Ala
Asn
335
Ile
Lys
Gly
Glu
Asp

415
Lys

Lys
Leu
160
Gln

Phe

Gln

Leu
240
Asp
Leu
Thr
Arg
Ile
320
Lys
Ser
Ile
Glu
Arg
400

Ile

Glu
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Gln
Asn
Gly
465
Ala
Leu
Ile
Gly
Ser
545
Arg
Phe
His
Cys
Asp
625
Gly
Arg
Ser
Arg
Asp
705

Ala

Gly

Ala
Lys
450
His
Ser
Pro
Leu
Arg
530
Ala
Glu
Gly
Glu
Gly
610
Tle
Asn
Thr
Tyr
His
690
Phe

Lys

Gln

Val
435
Ser
Tle
Leu
Leu
Asn
515
Pro
Glu
Gly
Tle
Tle
595
His
Glu
Lys
Ala
Tle
675
Lys
Tle

Glu

Ile

Ala

Ala

Phe

Thr

Leu

500

Gln

Asp

Glu

Glu

Arg

580

Ser

Pro

His

Thr

Phe

660

Glu

Arg

Glu

Ile

Thr

Leu
Arg
Ser
His
485
Lys
Met
Glu
Arg
Ile
565
Ala
Asn
Phe
Ile
Leu
645
Asp
Thr
Asp
Arg
Leu

725
Glu

Ser
Ala
Asp
470
Glu
Lys
Ile
Ile
Asn
550
Ile
Thr
Asp
Gly
Ile
630
Val
Phe
Val
Arg
Gln
710

Glu

Tyr

Arg
Met
455
Ala
Glu
Asn
Gly
Arg
535
Lys
Thr
Arg
Glu
Ile
615
Pro
His
Met
Asp
Leu
695
Leu

Gln

Leu

Leu
440
Arg
Met
Asn
Ser
Val
520
Val
Ala
Lys
Asn
Ala
600
Thr
Lys
Arg
Ser
Arg
680
Leu
Arg

Ile

Arg

Asp

Lys

Ser

Leu

Leu

505

Met

Glu

Phe

Arg

Asn

585

Arg

Asp

Ser

Arg

Ala

665

Leu

Thr

Glu

Cys

Arg

261

Phe
Ile
Leu
Lys
490
Arg
Asn
Leu
Ala
Ile
570
Ile
Leu
Ala
Lys
Cys
650
Lys
Tyr
Thr
Thr
Tyr

730
Ile

Arg
Leu
Ala
475
Arg
Gln
Ala
Ala
Ala
555
Glu
Leu
Asn
Leu
Leu
635
Asn
Gly
Gln
Gly
Gln
715

Asn

Trp

Lys
Pro
460
Gly
Gln
Pro
Ile
Arg
540
Leu
Ala
Lys
Ala
Arg
620
Phe
Glu
Glu
Ser
Asp
700
Tyr

Val

Gly

Ala
445
Tyr
Tyr
Leu
Val
Ile
525
Glu
Ser
Glu
Trp
Thr
605
Gly
Asp
Asp
Ser
Asn
685
Asp
Ile

Trp

Trp

Gly

Leu

Asn

Lys

Val

510

Lys

Leu

Lys

Phe

Arg

590

Cys

Ser

Asp

Lys

Val

670

Val

Ile

Ala

Ser

Asn

Phe
Met
His
Gly
495
Glu
Glu
Lys
Arg
Arg
575
Leu
Val
Ser
Ser
Gly
655
Leu
Ile
Pro
Arg
Thr

735
Asp

Ala
Asp
Ser
480
Ser
Lys
Trp
Gln
Glu
560
Gln
Phe
Tyr
Val
Gln
640
Asp
Ala
Ser
Lys
Lys
720

Ser

Val
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Leu
Trp
Tle
785
Ala
Arg
Gly
Leu
Leu
865
Lys
Pro
Lys
Lys
Gln
945
Leu
Asp
Thr
Leu

Leu

Cys

740 745 750
Met Asn Leu Gln Leu Pro Val Tyr Arg Asp Leu Gly Leu Thr Glu
755 760 765
Lys Glu Tyr Thr Asp Arg Asp Gly Asn Leu His Arg Gln Glu Val
770 775 780
Lys Asp Trp Ser Lys Arg Asn Asp His Arg His His Ala Ile Asp
790 795 800
Leu Thr Ile Ala Cys Thr Arg Gln Gly Phe Ile Gln Arg Ile Asn
805 810 815
Leu Asn Ala Thr Asn Asn Arg Glu Glu Met Arg Ala Ser Leu Asn
820 825 830
Asn Tyr Asp Pro Lys Lys Asn Leu Leu Glu Asn Tyr Ile Phe Ala
835 840 845
Lys Pro Phe Ser Thr Lys GIn Val Glu Val Ala Ala Ala Gln Ile
850 855 860
Ile Ser Phe Lys Pro Gly Lys Arg Val Ala Thr Leu Ser Lys Leu
870 875 880
Ala Lys Gly Lys Asn Ser Gly Thr Gly Val Ile Val Pro Arg Gly
885 890 895
Leu Ser Glu Glu Ser Val Tyr Gly Arg Val Arg Leu Met Asp Ser
900 905 910
Lys Gln Pro Val Arg Tyr Leu Phe Glu His Pro Glu Leu Ile Phe
915 920 925
Pro Tyr Ile Arg Val Leu Val Glu Glu Arg Leu Ala Ser Tyr Ser
930 935 940
Asp Leu Lys Lys Ala Leu Ala Ser Leu Lys Lys Asp Pro Ile Tyr
950 955 960
Asp Gly Thr Lys Thr Ile Ile Leu Glu Trp Gly Ser Cys Tyr Lys
965 970 975
Glu Val Val Ile Lys Tyr Pro Leu Thr Asp Ile Lys Ala Lys Asp
980 985 990

Gln Phe Ile Ile Asp Gly His Ile Arg Ala Ile Val Asn Glu Arg

995 1000 1005
Ser Gln Tyr Lys Gly Asn Glu Lys Lys Ala Phe Glu His Pro
1010 1015 1020
Tyr Ser Asp Ala Ala Cys Thr Lys Glu Ile Arg Ser Val Arg
1025 1030 1035
Leu Thr Gly Leu Thr Ala Val Val Ser Val Lys Lys Asp Glu
1040 1045 1050

262



263

CN 116157144 A Fo5l & 195/267 7

Ser Gly Arg Glu Ile Gly Phe Val Lys Pro Gly Asn Asn His His
1055 1060 1065

Ile Ala Leu Tyr Thr Asp Ala Glu Gly Gln Lys Arg Glu His Leu
1070 1075 1080

Cys Thr Phe Trp His Ala Val Glu Arg Lys Lys Trp Gly Met Pro
1085 1090 1095

Ala Val Ile Thr Gln Pro Gly Val Ile Trp Asp Asn Ile Leu Gln
1100 1105 1110

Lys Gln Asp Asn Phe Pro GIn Ala Phe Leu Glu Lys Leu Pro Leu
1115 1120 1125

Glu Ala Trp Thr Phe Asp Lys Ser Leu Gln Gln Asn Glu Met Phe
1130 1135 1140

Ile Val Gly Leu Thr Ile Glu Glu Val Gln Thr Cys Ile Asp Ser
1145 1150 1155

Phe Asp Tyr Ala Arg Leu Ser Lys His Leu Tyr Arg Ile Gln Lys
1160 1165 1170

Leu Ser Ser Thr Gly Tyr Lys Ile Val Leu Arg His His Leu Ala
1175 1180 1185

Thr Thr Ile Glu His Thr Arg Asp Met Ile Gly Ile Ala Ser Pro
1190 1195 1200

Ser Ser Phe Thr Gly Ile Lys Val Tyr Val Ser Lys Thr Gly Lys
1205 1210 1215

Ile Ser Met Pro His Asp
1220

<210> 126

211> 1457

<212> PRT

<213> Mucilaginibacter®fi

223> APG06248 RGN

<400> 126

Met Lys Asn Ile Leu Gly Leu Asp Leu Gly Thr Asn Ser Ile Gly Trp

1 5 10 15

Ala Leu Ile Gln Ser Asp Phe Asp Asn Lys Glu Gly Lys Ile Leu Gly

20 25 30
Thr Gly Ser Arg Ile Ile Pro Met Ser Gln Asp Ile Lys Asp Glu Tyr
35 40 45

Gly Lys Gly Asn Ser Ile Ser Gln Thr Ala Asp Arg Thr Arg Phe Arg
50 55 60

Ser Leu Arg Arg Leu Arg Glu Arg His Leu Leu Arg Arg Glu Arg Leu
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65

His Arg Ile

Gln

Pro

Glu

Gly

145

Lys

Leu

Gln

Val

Tyr

225

Thr

Thr

Ile

Lys

Ala

305

Gly

Lys

Lys

Ser

Ile

Lys

Glu

130

Asp

Ala

Asn

Gln

210

Ser

Pro

Lys
Lys
290
Tyr
Lys
Ala

Asp

His
370

Asp
Leu
115
Met
Lys
Leu
Phe
Glu
195
Val
Leu
Leu
Leu
Arg
275
Lys
Tle
Leu
Tle
Leu

355
Leu

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

Phe

Ser

Asn

85

Lys

Tyr

Ile

Val

Gln

165

Gln

Pro

Ala

Leu

Asn

245

Phe

Glu

Asp

325

Ala

Leu

Asn

70
Ile

Asn
Arg
Asp
Pro
150
Lys
Lys
Asn
Asp
Glu
230
Trp
Asp
Arg
Gln
His
310

Thr

Lys

Leu

Leu
Arg
Asn
Phe
135
Tyr
Val
Arg
Lys
Glu
215
Asn
Arg
Gly
Ala
Asp
295
Leu
Ile
Gln

Cys

Asn
375

Gly
Leu
Asn
120
Arg
Asp
Glu
Gly
Lys
200
Thr
Gly
Asp
Ser
Pro
280
Ile
Leu
Glu
Gln
Val

360
Gln

Phe
Gly
105
Glu
Glu
Trp
Lys
Tyr
185
Val
Gln
Trp
Lys
Ile
265
Asp

Asp

Val

Asn
345
Arg

Lys

264

Leu
90

Gln
Phe
Gln
Thr
Ala
170
Tyr
Glu
Arg
Val
Gln
250
Lys
Glu
His
Ala
Arg
330
Phe

Glu

Asp

75

Pro
Tyr
Tle
Gln
Tle
155
Glu
Gln
Phe
Gly
Tyr
235
Arg
Lys
Asn
Ala
Pro
315
Phe
His
Leu

Thr

Glu
Leu
Phe
Pro
140
Tyr
Leu
Leu
His
Lys
220
Arg
Asp
Asp
Asp
Asn
300
Asp
Tyr
Ala

Tyr

Ile
380

His
Pro
Lys
125
Glu

Tyr

Ala

Ser
205
Ala

Arg

Phe

Lys

Trp

285

Lys

Gln

Lys

Glu

Arg

365
His

Tyr
Glu
110
Ala
Met
Leu
Trp
Gly
190
Leu
Glu
Ser
Tle
Asp
270
Thr
Thr
Lys
Thr
Leu
350
His

Leu

Ala
95

Lys
Ser
Leu
Arg
Leu
175
Glu
Lys
Thr
Ser
Val
255
Gly
Leu
Ala
Tle
Glu
335
Gln

Asn

Leu

80
Asp

Glu
Phe
Gln
Lys
160
Ile
Glu
Val
Trp
Lys
240
Thr
Asn
Leu
Gly
Lys
320
Leu
Asn

Leu

Thr
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Glu Asp Ile

385
Ile

Gly
Tyr
Gln
Gln
465
Lys
Gly
Glu
Arg
Lys
545
Glu
Glu
Glu
Ile
Gln
625
Lys
Phe
His

Glu

Gly
Asp
Gln
Lys
450
Gly
Gln
Lys
Asp
Leu
530
Ala
Tyr
Glu
Tyr
Arg
610
Glu
Glu
Gln

Ala

Asp

Asn
Gln
Glu
435
Glu
Tyr
Asp
Glu
Lys
515
Ala
Leu
Glu
Thr
Gly
595
Leu
Arg
Arg
Gly
Glu

675
Tyr

Tle
Cys
Thr
420
Phe
Asp
Gln
Thr
Leu
500
Thr
Lys
Ser
Leu
Phe
580
Ala
Gly
Tle
Tle
Leu
660

Ala

Leu

Phe
Pro
405
Glu

Arg

Asp
Leu

485

Asn

Val

Leu

Ala

565

Phe

Phe

Lys

Glu

645

Gln

Ala

Lys

Tyr
390
Leu
Tyr
Leu
Thr
Leu
470
Tle
Lys
Pro
Ala
Trp
550
Leu
Tle
Ser
Tyr
Lys
630
Glu
Leu

Asn

Glu

Gln

Glu

Leu

Trp

Asn

455

Phe

Lys

Ala

Cys

Tyr

535
His

Asn

Glu

Trp

615

Ile

Lys

Trp

Pro

Leu

Arg
Phe
Lys
Gln
440
Val
Asp
Phe
Ala
Asn
520
Tle
Tle
Lys
Phe
Lys
600
His
Leu
Ala
Leu
Asp

680
Lys

Pro Leu Arg

Arg
Val
425
Trp
Thr
Phe
Leu
Leu
505
Glu
Pro
Tle
Phe
Gln
585
Ala
Trp
Ser
Met
Ala
665
Lys

Gln

265

Arg
410
Tle
Tle
Ala
Leu
Leu
490
Thr
Thr
Glu
Tyr
Ala
570
Lys
Tle
Glu
Gly
His
650
Asn

Trp

His

395
Tyr

Pro
Tyr
Asp
Asn
475
Ser
Leu
Gly
Asn
Ser
555
Lys
Phe
Lys
Ala
Glu
635
Leu
Tyr

Ser

Ser

Ser

Gln

Lys

Asn

Leu

460

Ser

Gln

Arg

Thr

Phe

540

Val

Lys

Pro

Lys

Ile

620

Ala

Thr

Ile

Thr

Leu

Gln
Asn
Ser
Leu
445
Ile
Lys
Thr
Trp
Glu
525
Leu
Asn
His
Pro
Leu
605
Asp
Asp
Arg
Val
Val

685
Arg

Lys
Lys
His
430
Gly
Lys
Lys
Gly
Asn
510
Ile
Thr
Asp
Gln
Phe
590
Leu
Pro
Gln
Glu
Tyr
670

Ser

Asn

Ser
Glu
415
Pro
Tle
Gly
Glu
Leu
495
Phe
Arg
Ala
Lys
Tle
575
Gln
Pro
Lys
Asn
Glu
655
Asp

Asp

Pro

Ser
400
Gly
Leu
Tyr
Tle
Tle
480
Lys
Val
Ala
Glu
Lys
560
Asp
Ser
Leu
Ser
Tle
640
His
Arg

Leu

Ile
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Val
705
Leu
Glu
Thr
Leu
Tyr
785
Leu
Thr
Glu
Arg
Arg
865
Tle
His
Phe
Asn
Met
945
Thr

Val

Leu

690
Glu

Thr
Leu
Ser
Leu
770
Ser
Asn
Pro
Gln
Leu
850
Phe
Asn
Ala
Asp
Pro
930
Tle
Ser

Asn

Arg

Gln

Tyr

Ala

Ile

755

Val

Pro

Ser

Gln

Lys

835

Phe

Phe

Lys

Gly

Glu

915

Gly

Ala

Val

Ser

Gln
995

Val
Gly
Arg
740
Val
Glu
Ile
Gly
Pro
820
Tyr
Thr
Asp
Leu
Thr
900
Glu
Lys
Arg
Leu
Lys

980
Asp

Val
Asn
725
Glu
Thr
Leu
Gln
Ile
805
Thr
Arg
Thr
Asp
Lys
885
Ile
Arg
Arg
Gln
Ser
965

Asn

Trp

Thr
710
Gly
Met
Asp
Phe
His
790
Glu
Ser
Ser
Asp
Ser
870
Asp
Val
Tyr
Ser
Leu
950
Asn

Val

Gly

695
Glu

Ala

Lys

Asn

Glu

775

Glu

Ile

Thr

Pro

Tyr

855

Phe

Lys

Glu

Gln

Lys

935

Asn

Ile

Leu

Met

Thr
Lys
Asn
Glu
760
Asp
Ala
Asp
Glu
Tyr
840
Glu
Ser
Gln
Leu
Asp
920
Leu
Asp

Val

Leu

Leu Arg Val

Asn
Thr
745
Asn
Gly
Leu
Asp
Leu
825
Thr
Tle
Asn
Leu
Gly
905
Phe
Met
Thr

Arg

Cys
985

Phe
730
Met
Thr
Asn
Lys
Asp
810
Lys
Gly
Glu
Lys
Gly
890
Leu
Val
Leu
Arg
Ser

970

Asn

715
Phe

Glu
Asn
Tle
Tle
795
Tle
Arg
Asn
His
Tle
875
Leu
Gly
Lys
Glu
Tyr
955

Glu

Gly

700
Val

Asp
Glu
Leu
Glu
780
Phe
Leu
Tyr
Val
Tle
860
Tle
Glu
Lys
Ala
Glu
940
Tle

Thr

Arg

Lys
Glu
Arg
Arg
765
Asn
Glu
Lys
Lys
Ile
845
Ile
Cys
Phe
Thr
Asn
925
Ile
Ser

Lys

Ile

Asp
Ile
Lys
750
Ile
Val
Asp
Ile
Leu
830
Pro
Pro
Glu
Ile
Ala
910
Tyr
Pro
Lys

Asp

Thr
990

Ile
His
735
Arg
Lys
Arg
Gly
Ser
815
Trp
Leu
Gln
Ser
Lys
895
Arg
Thr
Asp
Phe
Asp

975

Ser

Trp
720
Tle
Leu
Ala
Pro
Tle
800
Lys
Leu
Asn
Ser
Ala
880
Asn
Val
Lys
Lys
Tle
960

Gly

Val

Asn Asp Ile Trp Asn Glu Leu Ile Leu
1005

1000

266
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Pro

Thr

Met

His

His

Phe

Lys

Val

Ser

Ile

Gly

Arg

His

Ile

Thr

Val

Ala

Asn

Lys

Thr

Arg
1010
Ala
1025
Gly
1040
His
1055
Ile
1070
Asp
1085
Ser
1100
Phe
1115
Leu
1130
Asn
1145
Ile
1160
Lys
1175
Lys
1190
Pro
1205
Thr
1220
Gln
1235
Glu
1250
Ile
1265
Val
1280
Gly

Phe

Trp

Phe

Ala

Asn

Leu

Pro

Ile

Glu

Lys

Val

Gln

Asp

Lys

Phe

Lys

Leu

Arg

Arg

Asn

Glu

Asn

Ser

Met

Leu

Asn

Val

Lys

Asp

Thr

Asn

Thr

Phe

Gly

Asp

Ile

Ala

Ala

Val

Lys

Arg

Glu

Lys

Asp

Leu

Arg

Asn

Pro

Ile

Thr

Phe

Lys

Val

Lys

Gln

Leu

Phe

Tyr

Phe

Lys

Leu

Asn

Gly

Ala

Asn

Lys

Gly

Trp

Ile

Asn

Gly

Tyr

Phe

Lys

Ile

Ser

Asn

Glu

Thr

Asn Gln Tle

1015
His
1030
Phe
1045
Leu
1060
Asn
1075
Leu
1090
Gln
1105
Gln
1120
Val
1135
Tyr
1150
Asn
1165
Asp
1180
Gly
1195
Ala
1210
Lys
1225
Asn
1240
Pro
1255
Asp
1270
Ile
1285
Lys

Gln

Gln

Ile

Glu

Arg

Gln

Arg

Ser

Phe

Lys

Ser

Lys

Thr

Ile

Tyr

Glu

Gly

Gly

Tyr

Lys

Arg

Ile

Tyr

Lys

Ile

Phe

Phe

Asp

Gly

Trp

Val

Ala

Gln

Leu

Gly

Lys

Ser

Val

267

Thr

Phe

Lys

Ala

Ala

Phe

Asp

Thr

Lys

Gly

Ala

Ala

Asp

Ile

Thr

Gln

Ile

Leu

Arg

Glu

Asp

Leu

Arg

Ser

Lys

Glu

Lys

Ile

Gln

Tyr

Pro

Ile

Leu

Arg

Ile

Ser

Glu

His

Phe

Thr

Ser
1020
Pro
1035
Ile
1050
Cys
1065
Ser
1080
Lys
1095
Asp
1110
Asp
1125
Asn
1140
Lys
1155
Val
1170
Arg
1185
Lys
1200
Lys
1215
Thr
1230
Lys
1245
Asp
1260
Gln
1275
Pro
1290
Ala

Thr

Thr

Asp

Thr

Ser

Val

Ile

Ala

Leu

Asp

Lys

Lys

His

Ser

Asp

Asp

Met

Pro

Leu

Lys

Val

Val

His

Arg

Lys

Ala

Pro

Lys

Arg

Glu

Gln

Pro

Ile

Leu

Thr

Asn

Asn

Ile

Gly

Gly

Phe

Pro

Arg

Asp

Arg

Tyr

Thr

Cys

Val

His

Gln

Met

Lys

Asp

Gly

Lys

Gln

Lys

Glu

Thr
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1295
Asn Leu
1310
Glu Thr
1325
Leu Ser
1340
Phe Tyr
1355
Glu Leu
1370
Lys Glu
1385
Val Glu
1400
Ser Tyr
1415
Lys Leu
1430
Val Cys
1445
210> 1
211> 1
212> P

Phe

Val

Pro

Leu

Gly

Gln

Cys

Asp

Gln

Ile

27

662
RT

Phe

Pro

Val

Ser

Asn

Arg

Tyr

Ala

Thr

Lys

Ala

Leu

Pro

Pro

Asn

Phe

Thr

Thr

Leu

213> BREEYF
<223> APG06007 RGN

<400> 1

27

Met Lys Lys Ile Leu

1
Ser Ile

Lys Val

Glu Ala
50

Arg Gly

65

Ala Asn

5

Ile Lys Val

20

Ala Ala Ser

35

Ile Gly Val

Leu Lys Leu

Arg Arg Lys

85

Ile

Asn

Thr

Asn

Leu

Ile

Thr

Met

Lys

Gly Leu Asp Ile Gly

Ser

Asp

Arg

Asn

70
Phe

1300
Tyr
1315
Thr
1330
Glu
1345
Asp
1360
Gly
1375
Ile
1390
Arg
1405
Lys
1420
Ser
1435
Ile
1450

Asp Gl

Ile As
40

Ile I1

55

Asp Pr

Arg Gl

Gln His

Val Ile

Asp Asp

Leu Val

Gly Leu

Tyr Lys

Gln Asp

Ile Gly

Ser Asp

Asp Arg

Lys

Glu

Lys

Tyr

Asp

Val

Ile

Glu

Arg

Leu

10

u Lys Asn

25

n Asn Asp Ar

e Asn Gln As

o Lys Gly Se

75

y Val Arg Ar
90

268

Thr

Asn

Arg

Gly

Val

Ile

Glu

Ala

Leu

Leu

Gly

g Ile Gly

p Thr Asp

60

1305
Lys
1320
Gln
1335
Gly
1350
Pro
1365
Arg
1380
Lys
1395
Tyr
1410
Glu
1425
Lys
1440
Ile
1455

Thr Ser

Glu Asn Ile

45

Arg

Lys

Thr

Thr

Asn

Ala

Leu

Ser

Ile

Ser

Tle
Tle
30

Tle

Arg

r Thr Leu Thr

g Met Arg

Asn

Asn

Gln

Leu

Pro

Leu

Ser

Ile

Gln

Ala

Gly
15

Ser
Phe
Phe

Pro

Arg
95

His

Leu

Asp

Asn

Gly

Lys

Asn

Tyr

Asp

Glu

Asp

Thr

80
Tyr
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Lys Leu Arg

Thr
Asp
Arg
145
Asn
Thr
Asn
Tyr
Glu
225
Lys
Pro
Tyr
Tyr
Thr
305
Ser
Phe
Glu
Ser
Leu

385
Gln

Pro
Asn
130
Glu
Gln
Lys
Arg
Gln
210
Asp
Lys
Glu
Lys
Gln
290
Val
Arg
Asp
Lys
Ala
370

Gln

Gln

Asp
115
Asp
Lys
Leu
Phe
Thr
195
Phe
Asp
Glu
Phe
Ile
275
Thr
Gly
Ile
Ala
Ile
355
Val

Thr

Ala

Arg
100
Glu
Ile
Ile
Arg
Asp
180
Ala
Lys
Glu
Leu
Lys
260
Thr
Leu
Ser
Arg
Ile
340
Asp
Leu

Leu

Lys

Asn

Ser

Gly

Ser

Gly

165

Tyr

Val

Ala

Lys

Asp

245

Gln

Pro

His

Tyr

Asn

325

Trp

Val

Asn

Ile

Ser

Lys
Tyr
Lys
Leu
150
Tyr
Tyr
Phe
Lys
Thr
230
Phe
Asn
Thr
Lys
Phe
310
Asn
Thr
Ser
Asp
Lys

390
Lys

Leu
Phe
Ala
135
Ser
Ser
Leu
Glu
Leu
215
Tle
Glu
Lys
Lys
Asn
295
Tyr
Val
Leu
Glu
Val
375

Asp

Gly

Tyr
Thr
120
Leu
Glu
Ser
Thr
Lys
200
Arg
Leu
Val
Lys
Pro
280
Leu
Lys
Val
Gln
Leu
360
Ile

Lys

Arg

Lys
105
Asn
Tyr
Leu
Asp
Glu
185
Gly
Phe
Tyr
Gly
Gly
265
Asp
Ser
Asn
Asn
Tyr
345
Val
Ser
Ile

Cys

269

Val

Lys

Gly

Ala

Arg

170

Val

Ser

Val

Glu

Asp

250

Lys

Ala

Asp

Phe

Arg

330

Glu

Lys

Lys

Ile

Glu

Leu
Lys
Leu
Arg
155
Phe
Val
Thr
Glu
Val
235
Phe
Val
Thr
Trp
Tyr
315
Glu
Phe
Gly
Ser
Phe

395
Phe

Ser
Gly
Arg
140
Val
Ala
Glu
Glu
Pro
220
Glu
Ile
Val
Asp
Cys
300
Glu
Trp
Tyr
Val
Gly
380

Tyr

Glu

Ile
Lys
125
Glu
Leu
Asn
Ala
Asp
205
Tyr
Gly
Thr
Ile
Trp
285
Lys
Leu
Tyr
Lys
Phe
365
Asn

Gln

Lys

Leu
110
Arg
Arg
Leu
Asp
Asp
190
Val
Val
Tyr
Ile
Glu
270
Lys
Ala
Thr
Glu
Asp
350
Lys
Lys

Arg

Ile

Gly

Gly

Ala

His

Glu

175

Trp

Lys

Ile

Ile

Lys

255

Glu

Tyr

Gly

Thr

Asn

335

Phe

Asp

Ala

Pro

Lys

Leu

Lys

Ala

Leu

160

Glu

Glu

Tyr

Val

Phe

240

Ala

Tyr

Lys

Gly

Leu

320

Glu

Phe

Tyr

Gln

Trp

400
Val
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Lys Arg Lys

Glu
Asp
Thr
465
Lys
Lys
Glu
Lys
Asp
545
Phe
Asn
Gln
Asp
His
625
Phe
Leu
Ala

Asp

Lys
705

His
Phe
450
Ala
Leu
Leu
Leu
Val
530
Ser
Asp
Tle
Asn
Tle
610
Phe
Asp
Leu
Lys
Ala

690
Ala

Ile
435
Lys
Asp
Thr
Gln
Gly
515
Ser
Phe
Asp
Leu
Lys
595
Thr
Asp
Asp
Pro
Val
675

Asp

Arg

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

Asp

Ile

405
Ala

Arg
Trp
Lys
Lys
485
Ser
Asp
Lys
Ser
Lys
565
Glu
Val
Ser
Asp
Gly
645
Met
Glu

Lys

Arg

Tle
Lys
Gln
Tle
470
Thr
Lys
Thr
Gln
Val
550
Leu
Lys
Thr
Asp
Glu
630
Met
Ser
Leu

Leu

Leu
710

Lys
Val
Gln
455
Asn
Ile
Thr
Tyr
Gly
535
Asn
Lys
Arg
Asn
Ala
615
Ser
Ala
Asp
Ile
Asn

695

Ser

Gly
Val
440
Tle
Leu
Glu
Leu
Asp
520
Leu
Phe
Gly
Ala
Leu
600
Thr
Val
Asn
Gly
Ser
680

Gly

Lys

Thr
425
Pro
Asn
Phe
Lys
Ser
505
Glu
Asp
Arg
Asn
Glu
585
Gln
Lys
Cys
Leu
Ala
665
Leu

Leu

Phe

270

410
Gly

Arg
Asn
Glu
Val
490
Trp
Tle
Tle
Lys
Thr
570
Trp
Leu
Val
Leu
Ser
650
Asn
Asn

Lys

Ser

Thr
Ser
Val
Asn
475
Lys
Arg
Glu
Glu
Arg
555
Thr
Phe
Leu
Ser
Thr
635
Ala
Tyr
Thr

Asp

Asn
715

Lys
His
Arg
460
Ala
Glu
Thr
Glu
Thr
540
Lys
Lys
Asp
Trp
Ser
620
Leu
Lys
Ser
Ser
Phe

700
Glu

Glu
Pro
445
Leu
Glu
Leu
Phe
Lys
525
Gly
Arg
Ala
Thr
Glu
605
Tle
Ala
Ala
Lys
Glu
685

Val

Asn

Leu
430
Tle
Tle
Leu
Leu
Val
510
Arg
Glu
Asp
Glu
Leu
590
Tle
Tle
Lys
Tle
Tle
670
Thr

Thr

Asp

415
Arg

Phe
Trp
Ser
Phe
495
Lys
Lys
Ile
Gly
Leu
57h
His
Ile
Lys
Val
Arg
655
Thr
Asp

Asp

Phe

Glu
Gln
Asn
Glu
480
Lys
Glu
Ser
Val
Thr
560
Gln
Asn
Tyr
Lys
Gln
640
Asn
Lys
Val

Arg

Lys
720
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Tyr Leu Asn

Ser

Ser

Ile

Glu

785

Trp

Met

Ser

Ile

Lys

865

Lys

Gln

Ile

Asn

Thr

945

Gln

Asn

Leu

Asn

Val

Lys
Met
Val
770
Leu
Glu
Leu
Tyr
Tle
850
Glu
Tyr
Pro
Glu
Lys
930
Ala
Val
His
Arg

Gln
1010

Lys
Asn
755
Asn
Ser
Gly
Arg
Leu
835
Glu
Lys
Leu
Tle
His
915
Val
Tyr
Gly

Val

Lys
995

Tyr Ile Asn Lys Lys

Tyr
Ser
740
Asn
Leu
Arg
Met
Glu
820
Asp
Asp
Glu
Leu
Pro
900
Tle
Tle
Glu
Lys
Lys

980
Glu

Trp
725
Ser
Pro
Leu
Glu
Ser
805
Tle
Thr
Val
Tyr
Trp
885
Leu
Tle
Thr
Phe
Lys
965

Glu

Ile

Glu

Glu

Val

Lys

Leu

790

Asn

Lys

Glu

Val

Lys

870

Leu

Thr

Pro

Trp

Ile

950

Glu

Met

Pro

Ala
Thr
Val
Glu
775
Arg
Gly
Gln
Ile
Lys
855
Leu
Glu
Asp
Arg
Arg
935
Val

Ile

Phe

Ala

Lys

Glu

760

Lys

Ala

Ala

Ala

Ser

840

Tyr

Thr

Gln

Val

Glu

920

Glu

Ser

Ser

Pro

Ala Ile Val

Tle
745
Lys
Tyr
Ser
Ala
Met
825
Asn
Gln
Glu
Asn
Phe
905
Arg
Val
Lys

Leu

Lys
985

730
Met

Tle
Gly
Ala
Lys
810
Leu
Ser
Lys
Pro
Phe
890
Ala
Tyr
Asn
Arg
Val

970

Ser

Glu
Val
Phe
Asp
795
Asn
Asp
Asn
Pro
Thr
875
Lys
Arg
Tyr
Gln
Asn
955

Ser

Gly

Tyr
Arg
Asn
Asp
780
Glu
Glu
Asn
Leu
Val
860
Lys
Cys
Gly
Ser
Glu
940
Pro

Ala

Lys

Gly
Val
Glu
765
Glu
Arg
Trp
Asn
Asp
845
Glu
Ala
Pro
Lys
Asn
925
Lys
Ala

Ser

Arg

Ser
Lys
750
Ala
Tle
Gln
Ala
Arg
830
Lys
Phe
Glu
Tyr
Val
910
Ala
Gly
Gly

Gln

Thr
990

His
735
Asn
Ile
Arg

Gln

Lys
815
Asp
Tle
Lys

Val

Thr
895
Val

Tyr

Asn

Thr

Trp

975

Asn

Ser

His

Ser

Ile

Met

800

Lys

Ile

Lys

Thr

Thr

880

Asn

Glu

Ala

Lys

Val

960

Glu

Leu

Glu Asp Pro Ile Glu Arg Thr Leu Lys Glu
1005
Leu Lys Glu Lys Leu Gly Glu Leu

1000

1015
Gly Ser Asp Lys Val Trp Val Thr Ser Gly Ala

271

1020

Ile Thr Asp
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Met

Val

Arg

Asn

Ile

Thr

Asn

Lys

Phe

Gln

Leu

Gly

Tyr

Lys

Gln

Ala

Lys

Phe

Ile

1025
Leu
1040
Gln
1055
Leu
1070
Gln
1085
Asp
1100
Lys
1115
Ser
1130
Gly
1145
Lys
1160
Ala
1175
Ile
1190
Lys
1205
Ala
1220
Leu
1235
Thr
1250
Val
1265
Asp
1280
Ser
1295
His
1310

Arg

Glu

Asn

Tyr

His

Gln

Ala

Ile

Phe

Leu

Ser

Val

Lys

Ile

Leu

Leu

Tyr

Lys

Glu

Glu

Arg

Leu

Glu

Arg

Ser

Asp

Lys

Pro

Gln

Pro

Ala

Lys

Pro

Val

Lys

Asp

Lys

Lys

Lys

Phe

Lys

Asp

His

His

Ile

Thr

Trp

Asn

Ser

Ser

Lys

Leu

Arg

Glu

Ser

Ile

Ser

Trp

Leu

Tyr

Val

His

Ile

Glu

Asp

Ile

Lys

Val

Leu

Phe

Lys

Glu

Leu

Gly

1030
Lys
1045
Lys
1060
Thr
1075
Glu
1090
Ala
1105
Gln
1120
Asn
1135
Val
1150
Glu
1165
Leu
1180
His
1195
Arg
1210
Phe
1225
Phe
1240
Lys
1255
Tyr
1270
Lys
1285
Lys
1300
Glu
1315

Leu

Phe

Thr

Lys

Leu

Tyr

Asp

Cys

Asn

Ile

Arg

Gly

Glu

Lys

Ser

Gln

Leu

Arg

Lys

Asn

Asn

Lys

Phe

Asp

Ile

Asp

Ile

Lys

Ser

Asn

Glu

Asn

Lys

Phe

Asn

Ser

Ile

Met

272

Asp

Asn

Tyr

Ala

Ala

Asn

Asn

Gly

Phe

His

Asn

Leu

Glu

Lys

Val

Thr

Glu

Thr

Ile

Gly

Tyr

Gly

Ile

Asn

Lys

Asn

Ile

Lys

Lys

His

Lys

Phe

Glu

Leu

Gln

Asp

Trp

1035
Trp
1050
Glu
1065
Asn
1080
Met
1095
Ile
1110
Leu
1125
Lys
1140
Ser
1155
Pro
1170
Asn
1185
Asp
1200
Leu
1215
Ile
1230
Glu
1245
Ile
1260
Ile
1275
Thr
1290
Glu
1305
Leu
1320

Lys

Val

Asn

Ser

Ile

Asn

Thr

Ser

Glu

Ser

Ile

Gln

Asp

Asn

Ile

Ser

Thr

Lys

Ser

Glu

Lys

Lys

Lys

Ala

Ala

Lys

Ser

Val

Asn

Asn

Thr

Ile

Gln

Lys

Leu

Lys

Leu

Thr

Leu

Asp

Thr

Arg

Cys

Ile

Lys

Lys

Val

Ser

Asn

Val

Asn

Glu

Phe

Asp

Phe

Phe
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Thr Glu
1325
Leu Asn
1340
Arg Arg
1355
Ile Glu
1370
Asn Arg
1385
Ile Tyr
1400
Val Glu
1415
Tyr Ala
1430
Asp Phe
1445
Ile Phe
1460
Lys Ser
1475
Val Tyr
1490
Asp Ser
1505
Phe Phe
1520
Ile Asp
1535
Phe Thr
1550
Leu Thr
1565
Asp Tle
1580
Arg Asn
1595
Arg Val

Lys

Ser

Ile

Ile

Ile

Glu

Ile

Lys

Ser

Leu

Phe

Ser

Asn

Asp

Tyr

Leu

Asp

Val

Glu

Asn

Asn

Glu

Gly

Lys

Arg

Leu

Lys

Gln

Leu

Ser

Phe

Arg

Arg

Ala

Gln

Ser

Glu

Pro

Ile

Gly

Ala

Lys

Gln

Ala

Glu

Arg

Asp

Glu

Asp

Glu

Gln

Asp

Lys

Val

Lys

Lys

Gln

Lys

Val

Asp

Ser

Glu

Leu

Val

Ile

Val

Thr

Glu

Lys

Asp

Val

Asp

Lys

Leu

Asn

Ile

Leu

Phe

Glu

Val Arg Pro

1330
Ile
1345
Arg
1360
Lys
1375
Arg
1390
Lys
1405
Gln
1420
Thr
1435
Leu
1450
Pro
1465
Leu
1480
Phe
1495
Ala
1510
Ile
1525
Ile
1540
Asp
1555
Ala
1570
Phe
1585
Gln
1600
Ala

Lys

Leu

Leu

Glu

Gln

His

Ile

Lys

Thr

Tyr

Met

Lys

Val

Lys

Ile

Glu

Val

His

Lys

Asp

Asn

Pro

Ile

Lys

Ser

Ala

Glu

Pro

Gln

Thr

Arg

Thr

Lys

Val

Ile

Val

Leu

Asn

273

Met

Ile

Phe

Pro

Asp

Asp

Val

Val

Leu

Glu

Leu

Glu

Tyr

Asn

Lys

Tyr

Ile

Gly

Ser

Ile

Lys

Leu

Gly

Leu

Lys

Tyr

Lys

Asn

Val

Leu

Glu

Asp

Ile

Glu

Lys

Leu

Leu
1335
Asn
1350
Asn
1365
Glu
1380
Tyr
1395
Lys
1410
Glu
1425
Asn
1440
Ile
1455
Lys
1470
Asp
1485
Phe
1500
Glu
1515
Lys
1530
His
1545
Pro
1560
Asn
1575
Met
1590
Ser
1605

Asn

Ala

Pro

Lys

Glu

Asn

Tyr

Asn

Lys

Ser

Ala

Gly

Val

Phe

Pro

Lys

Glu

Asp

Thr

Asp

Thr

Met

Lys

Glu

Asn

His

Ile

Ile

Asn

Arg

Arg

Pro

Leu

Glu

Leu

Glu

Lys

Pro

Ser

Glu

Asp

Leu

Ile

Asn

Ala

Glu

Lys

Pro

Gln

Tyr

Glu

Lys

Lys

Leu

Ile

Arg

Ser

Ile

Lys
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161

162
Cys Ile
164

Tyr Trp Glu Asn Asn Lys Ile

165
<210>
211>
212>
<213>
223>
<400>

0

5

1615

1620
Leu Glu Glu Gln Ile Lys Tyr Gly Asp Thr Asn Met Trp Lys Arg
1630

1635

Lys Val Asp Ile Asp Lys Leu Gly Thr Glu
1645

0

5
128
1075
PRT

ST IR R Y
APG02874 RGN

128

Met Asp Tyr Arg Ile

1
Gly Val

Gln Gly

Pro Lys
50

Ser Arg

65

Tyr Leu

Leu Tyr

Glu Ser

Ile His
130

Tyr Lys

145

Gln Lys

Asp Ala

Tyr Leu

Ile

Ile

35

Thr

Lys

Ile

Pro

Leu

115

Leu

Glu

Ala

Lys

Phe
195

Arg
20

Val
Gly
Arg

Ile

Leu
100
Asp

Gly

Glu

Leu

Phe

180

Ser

5
Met

Asp
Ala
Leu
Leu
85

Gln
Arg
Gln
Glu
Gln
165

Ser

Val

Gly
Gln
Ala
Ser
Arg
70

His
Lys
Val
Arg
Thr
150
Gln

Gln

Ser

Val Leu

1660

Leu

Tyr

Gly

Leu

95

Arg

Glu

Glu

Leu

135

Gly

Tyr

Phe

Asp
Asn
Val
40

Ala
Arg
Leu
Ser
Asn
120
Gly
Lys
Arg

Asp

Tyr
200

Ile
Asp
25

Arg
Ala
Ser
Leu
Ile
105
Gln
Phe
Val
Thr
Lys

185
Asp

274

Gly
10

Leu
Met
Pro
Gln
Ser
90

Asp
Thr
Lys
Leu
Val
170

Lys

Leu

Thr
Leu
Phe
Arg
Arg
75

Glu
Tle
Glu
Ser
Val
155
Ala

Arg

Gln

1650

Asn

Glu

Asp

Arg

60
Lys

Trp
Trp
Asn
140
Asn
Glu

Asn

Asn

Ser
Arg
Lys
45

Glu
Lys
Gln
Asp
Ala
125
Arg
Ile
Met

Ala

Glu
205

Ile Lys Pro

Val
Tyr
30

Ala
Ala
Ala
Leu
Ile
110
Arg
Lys
Gln
Trp
Pro

190
Ile

Gly
15

Glu
Glu
Arg
Tle
Gln
95

Arg
Leu
Ser
Glu
Met
175

Gly

Gln

Trp
Lys
Ile
Ser
Arg
80

Gln
Leu
Leu
Glu
Asn
160
Lys

Glu

Thr
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Ile Phe
210

Leu Glu

225

Ser Gly

Lys Glu

Leu Leu

Leu Thr
290

Asn Asp

305

Leu Arg

Thr Tyr

Ala Asn

Ser Asn
370

Ala Leu

385

Lys Pro

Arg Leu

Ala Tle

Glu Ala
450

Lys Arg

465

Val Val

Ile Lys

Glu Leu

Glu

Glu

Glu

Arg

Asp

275

Thr

Tyr

Lys

Asp

Leu

355

Gly

Thr

Ser

Leu

Gln

435

Val

Thr

Arg

Arg

Ser

Ser
Glu
Asp
Arg
260
Gly
Glu
Phe
Trp
Pro
340
Lys
Gln
Val
Asn
Ser
420
Thr
Gln
Leu
Arg
Tyr

500
Lys

Gln
Tyr
Tle
245
Tle
Leu
Glu
Ser
Leu
325
Asn
Ser
Ser
Tyr
Leu
405
Leu
Tle
Ala
Leu
Ala
485

Gly

Asp

Arg
Ile
230
Leu

Pro

Asn

Lys
310
Ala
Glu
Leu
Phe
Lys
390
Ala
Ser
Leu
Ala
Leu
470
Leu

Ser

His

Asn
215
Ser
Lys
Lys
Lys
Ser
295
Lys
Leu
Lys
Tyr
Glu
375
Thr
His
Tyr
Pro
Gly
455
Pro
Thr

Pro

Gln

Leu
Val
Lys
Ala
Ile
280

Ile

Ser

Val

Glu

360

Asp

Lys

Glu

440

Tyr

Thr

Gln

Leu

Glu

Gly Ser Pro

Trp
Val
Thr
265
Arg
Leu
Leu
Ser
Ser
345
Leu
Tle
Glu
Val
Lys
425
Met
Asp
Tle
Thr
Thr
505

Arg

275

Ser
Gly
250
Tyr
Val
Ile
Pro
Ser
330
Lys
Arg
Asp
Asp
Tyr
410
Phe
Glu
Ile
Pro
Arg
490

Ile

Gln

Lys
235
Tyr
Thr
Gly
Glu
Asp
315
Leu
Val
Lys
Tyr
Ile
395
Glu
Gly
Asp
Thr
Ala
475
Lys
His

Gln

Tyr
220
Gln
Cys
Phe
Ala
Lys
300
Leu
Leu
Glu
Val
Asp
380
Arg
Glu
His
Gly
Gly
460
Asp
Val

Ile

Ile

Ala

Leu

Ser

Gln

Asp

285

Ile

Thr

Phe

Lys

Val

365

Thr

Arg

Asp

Leu

Met

445

Leu

Ile

Val

Glu

Leu

Thr

Pro

Leu

Tyr

270

Ala

Leu

Tyr

Lys

Lys

350

Glu

Phe

Tyr

Leu

Ser

430

Met

Gln

Thr

Asn

Leu

510
Lys

Thr
Phe
Glu
255
Phe
Arg
Thr
Gly
Asp
335
Val
Thr
Gly
Leu
Ile
415
Leu
Tyr
Ser
Asn
Ala
495

Ala

Asn

Asp

Ala

240

Ile

Gln

Arg

Asp

320

Leu

Phe

Ser

Tyr

Lys

400

Glu

Lys

Thr

Ala

Pro

480

Ile

Arg

Gln
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Gln
Asn
545
Trp
Pro
Thr
Asn
Gly
625
Trp
Gln
Asp
Phe
Ser
705
Ala
Tyr
His
Val
Leu
785

Ser

Met

Ala
530
Gly
Lys
Ser
Leu
Tyr
610
Asn
Thr
Lys
Ile
Met
690
Ser
His
Leu
Met
Arg
770
Leu

Ile

Pro

015

Asn
Ile
Glu
Val
Glu
595
His
Arg
Lys
Arg
Val
675
Lys
Ser
Phe
His
Val
755
Gln
Asn

Lys

Lys

Tyr
Leu
Gln
Phe
580
Val
Asn
Tle
Phe
Gln
660
Lys
Asn
Leu
Arg
His
740
Thr
Pro
Tyr

Gln

His
820

Glu
Asn
Gly
565
Phe
Asp
Lys
Pro
Glu
645
Tyr
Glu
Phe
Thr
Lys

725
Ala

Leu

Asn
805

Ser

Pro
550
Glu
Gly
His
Val
Ser
630

Glu

Leu

Ile
Lys
710
Arg
Leu
Val
Phe
Asn
790

Leu

Val

Asn
535
Thr

Glu
Ile
Leu
615
Gln
Tyr
Leu
His
Glu
695
Arg
Trp
Asp
Thr
Pro
775
Arg

Phe

Thr

520
Lys

Gly

Cys

Leu

Leu

600

Val

Tyr

Val

Lys

Leu

680

Lys

Val

Gly

Ala

Glu

760

Trp

Gln

Leu

Gly

Gly Ala Ile

Tyr

Ala

Lys

585

Pro

Tyr

Leu

Ser

Lys

665

Val

Thr

Gln

Leu

Ile

745

Tyr

Pro

Pro

Met
825

276

Asp
Tyr
570
Arg
Tyr
Ser
Met
Ser
650
Asp
Asp
Leu
Thr
Glu
730
Val
Tyr
Trp
Asp
Asp

810

Ser

Ile
555

Ser
Glu
Ser
Asp
Ala
635
Asn
Tyr
Thr
Leu
Val
715
Lys
Val
Gln
Glu
Ser
795

Tyr

His

Ser
540
Val

Leu

Gln
Glu
620
Val
Lys
Ser
Arg
Phe
700
Asn
Glu
Ala
Glu
Gly
780
Leu

Leu

Lys

525
Val

Arg
Lys
Asn
Ser
605
Asn
Ser
Gly
Ser
Tyr
685

Lys

Gly

Met

Gln

Leu
Tyr
Val
His
590
Phe
Gln
Pro
Phe
Arg
670
Ala
Glu
Lys
Thr
Thr
750
Glu
Arg
Ile

Val

Thr
830

Val
Lys
Tle
575
Tle
Met
Lys
Glu
Ser
655
Glu
Thr
Ser
Tle
Glu

735
Asp

Asp
Ser
Ser

815
Ile

Glu
Leu
560
Pro
Pro
Asp
Lys
Lys

640
Lys

Arg
Arg
Thr
720
Thr
Gln
Asn
Glu
Gln
800

Arg

Arg
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Ser

Val

Ile

865

Phe

His

Val

Ala

Met

945

Leu

Glu

Leu

Tyr

Ser

Lys

Leu

Lys

<210>
211>
212>
<213>
223>
<400>

Ala
835
Leu

Lys Cys

Leu Gln
850
Gly

Lys Glu

Leu Ser Ser
Ser
900

Gln

Lys Pro

Glu Asp
915
Glu Asn
930

Tyr

Gly

Tyr Val

Pro Ile Lys
Glu
980

Ile

Leu Asp

Ile Arg
995
Phe Asp Asn
1010

Pro Thr Gly
1025
Leu
1040
Val Lys Ser
1055

Val Leu Asn
1070

129

1068

PRT

Ile Glu

APG03850 _
129

Val Asp Glu

Ile Lys
855
Met

Asp
Gln Asp
870
Gly Gly
885

Lys

Asn

Lys Gly

Thr Lys Ser
Val
935

Ile

Ser Leu

Val Pro
950
Ile Ser
965

Asn

Ala
Tyr Arg

Val Thr

Lys
840
Phe
Ala
Val
Lys
Phe
920
Arg
Tyr

Ser

Phe

1000

Gly Lys Val

Asp Ser Asn

Thr Asn
875
Ala

Tyr

Ser
890

Asn

Lys

Gly
905
Val

Val

Arg Asp

Ile Asp Leu

Val Gly Asp

955
Arg Gly
970

Phe

Asn

Lys Ser

985

Lys
Gly
860
Ala
Phe
Tle
Val
Phe
940
Thr

Tyr

Leu

Thr
845
Asp
Ile

Thr

Arg

Thr

Phe

Lys

Glu

Lys

Lys Arg

Lys Met

Glu Arg
880
Pro Leu
895

Val Thr

910

Asn
925
Glu
Val

Tyr

Tyr

Gly

Lys

Leu

Lys

Ala

Gly Val

Glu Gly
Gln
960
Val

Lys

Trp
975

His Asp

990

Lys Asp Glu Asp Arg Phe Phe

1005

Tyr Phe Ser

Asp Gly Asn Arg Ile Lys Phe Leu Asn Ile Asn
1020
Lys Asn Glu Asn Arg Tyr Gly Val Arg Ser Ile
1035
Lys Tyr Asn Val Ser Thr Leu Gly Asp Ile Ser
1050
Glu Glu Arg Gln Leu Phe Gln Gly Met Lys Lys
1065

101

103

104

106

Tle Ile Asn
107

SEAUA T Rl

RGN

5

0

5

0

5

Met Lys Tyr Val Leu Gly Leu Asp Ile Gly Ile Ala Ser Cys Gly Trp

277
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1

Ala Val Ile

Ile

Pro

His

65

Ser

Val

Glu

Ser

Asn

145

Val

Asn

Glu

Tyr

Gln

225

Cys

Phe

Asn

Met

Lys
305

Phe
Arg
50

Arg
Lys
Trp
Phe
Asn
130
Ile
Gly
Lys
Glu
Ala
210
Arg
Thr
Gln
Lys
Asn

290
Leu

Asp
35

Arg
Met
Thr
Tyr
Ala
115
Arg
Ser
Glu
Asp
Ile
195
Thr
Pro
Leu
Tyr
Asp
275

Leu

Leu

Asn
20

Lys
Asp
Gln
Glu
Leu
100
Arg
Lys
Glu
Met
Gly
180
Gln
Glu
Tyr
Glu
Phe
260
Arg

Ala

Ser

Gln
Ala
Ala
Arg
Tle
85

Arg
Val
Glu
Asn
Tle
165
Thr
Met
Glu
Ala
Pro
245
Val
Tle

Leu

Ile

Glu
Glu
Arg
Tle
70

Asp
Leu
Leu
Thr
Leu
150
Leu
Tyr
Tle
Phe
Ser
230
Lys
Ala
Glu

Glu

Pro
310

Lys

Asn

Ser

95

Lys

His

Asn

Ile

Thr

135

Gln

Lys

Ile

Phe

Glu

215

Lys

Glu

Leu

Glu

Lys

295

Asn

His
Pro
40

Thr
Tle
Leu
Ala
His
120
Leu
Tle
Asp
Gly
Asn
200
Ser
Asp
Lys
Gln
Leu
280

Ser

Glu

Arg
25

Lys
Arg
Leu
Tyr
Leu
105
Leu
Ser
Met
Lys
Thr
185
Ala
Ser
Gln
Arg
Thr
265
Ser

Ile

Phe

278

10
Ile

Asp
Arg
Leu
Glu
90

Glu
Ala
Glu
Glu
Lys
170

Val

Gln

Tle
Val
250
Tle
Phe

Val

His

Glu
Gly
Thr
Val
75

Ser
Arg
Lys
Asn
Gln
155
Phe
Thr
Arg
Leu
Glu
235
Pro
Asn
Glu

Lys

Phe
315

Asp
Lys
Leu
60

Lys
Ala
Arg
Arg
Gly
140
Gln
Glu
Arg
Leu
Glu
220
Lys
Lys
Asn
Glu
Tyr

300

Asn

Leu
Ser
45

Arg
His
Thr
Leu
Arg
125
Gln
Asn
Asn
Gln
Tyr
205
Tle
Met
Ala
Leu
Lys
285

Ile

Asn

Gly
30
Leu

Gly
Glu
Asn
110
Gly
Ile
Tyr
His
Gln

190
Lys

Ile

Ser

270

Asn

Leu

15
Val

Ala
Lys
Leu
Tle
95

Pro
Phe
Leu
Arg
Lys
175
Leu
Asn
Ala
Gly
Trp
255
Leu
Gln

Ile

Leu

Arg
Thr
Lys
Leu
80

Asp
Lys
Lys
Glu
Thr
160
Arg
Lys
Asp
Ser
Tyr
240
Ser
Ile
Ile

Arg

Tyr
320
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Ser

Phe

Lys

Gly

Asn

385

Lys

Ser

Phe

Tyr

Val

465

Thr

Ala

Arg

His

Ile

545

Met

Tyr

Ser

Gly

Glu

Ala
Lys
Ser
Leu
370
Lys
Thr
Lys
Leu
Asn
450
Ile
Arg
Ile
Lys
Ala
530
Asn
Tyr
Thr
Tyr
Asn

610
Phe

Asp
Glu
Val
355
Thr
Tyr
Tyr
Met
Glu
435
Phe
Pro
Lys
His
Glu
515
Tle
Tle
Ser
Glu
Asn
595

Lys

Glu

Thr
Tyr
340
Pro
Tle
Val
Asp
Gly
420
Glu
Lys
Gln
Val
Tle
500
Tle
His
Val
Gly
Val
580
Asn

Thr

Thr

Val
325
His
Asn
Phe
Asn
Asp
405
His
Gly
Gly
Asn
Tle
485
Glu
Asp
Lys
Lys
Lys
565
Asp
Lys

Pro

Arg

Asp

Ser

Leu

Lys

Ala

390

Thr

Leu

Leu

Thr

Thr

470

Asn

Thr

Ser

Leu

Phe

550

Tyr

His

Ala

Tyr

Val

Thr
Tle
Leu
Asp
375
Lys
Phe
Ser
Ser
Ser
455
Asn
Ala
Ala
Met
Lys
535
Lys
Tle
Tle
Leu
Glu

615
Gln

Ala
Asn
Pro
360
Asp
Gly
Tle
Phe
Tyr
440
His
Pro
Tle
Arg
Tyr
520
Glu
Leu
Glu
Leu
Thr
600

Tyr

Ser

Val
Lys
345
Ile
Lys
Lys
Gln
Lys
425
Asp
Ala
Val
Ile
Glu
505
Gln
Leu
Trp
Pro
Pro
585
Leu
Ile

Asn

279

Glu
330
Leu
Asp
Asp
Pro
Ala
410
Ala
Lys
Glu
Val
Lys
490
Leu
Asp
Gly
Asn
His
570
Tyr
Gly

Gly

Lys

Asn

Tyr

Tyr

Ile

Ile

395

Leu

Leu

Ala

Lys

His

475

Lys

Ser

Asn

Leu

Glu

955

Arg

Ser

Ile

Lys

Arg

Lys
Lys
Asp
Leu
380
Ser
Leu
Lys
Cys
Thr
460
Arg
Tyr
Lys
Ser
Ile
540
Gln
Leu
Arg
Glu
Thr

620
Ile

Lys
Gln
Thr
365
Ala
Asn
Thr
Asn
Glu
445
Lys
Ala
Gly
Thr
Lys
525
Asn
Asp
Phe
Ser
Asn
605

Ser

Asn

Cys
Tle
350
Tle
Tyr
Leu
Leu
Tle

430
Lys

Leu
Ser
Phe
510
Lys
Pro
Gly
Glu
Leu
590
Gln

Ile

Lys

Tle
335
Tyr
Ala
Leu
Ala
Asn
415
Tle
Ala
Leu
Ser
Pro
495
Gln
Asn
Ser
Arg
Glu
575
Asp
Arg

Trp

Lys

Glu

Gly

Cys

Gln

Lys

400

Phe

Pro

Gly

Pro

Gln

480

Ser

Glu

Glu

Gly

Cys

560

Gly

Asp

Lys

His

Lys
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625

Gln Gln Lys

Phe
Ser
Lys
Arg
705
Leu
Val
Lys
Glu
Phe
785
Val
Thr
Ala
Phe
Lys
865
Asp
Lys

Gln

Phe

Ile
Thr
Lys
690
Trp
Asp
Thr
Arg
Ala
770
Lys
Ser
Ile
Ile
Pro
850
Glu
Pro
Ser

Gly

Lys
930

Lys
Leu
675
Val
Gly
Ala
Lys
Met
755
Arg
Asn
Arg
Arg
Lys

835
Met

Leu

Ile

Lys
915
Lys

Leu
Arg
660
Ile
His
Phe
Val
Tyr
740
Gln
Ile
Tyr
Met
Lys
820
Thr

Tyr

Tyr

Lys
900
Gly

Asp

Leu
645
Asn
Gln
Thr
Asn
Tle
725
Tyr
Phe
Ser
Ala
Pro
805
Leu
Lys
Gly
Leu
Lys
885
Tle

Val

Glu

630
Leu

Leu
Gln
Val
Lys
710
Val
Lys
Pro
Pro
Asp
790
Lys
Ile
Leu
Lys
Ser
870
Pro
Met

Val

Lys

Gln
Asn
His
Ser
695
Asp
Ala
Leu
Glu
Asn
775
Val
Arg
Gly
Glu
Glu
855
His
Thr
Asp

Tyr

Tyr
935

Tyr
Asp
Leu
680
Gly
Arg
Val
Lys
Pro
760
Thr
Asn
Ser
Tyr
Asp
840
Thr
Lys
Lys
Thr
Asn

920
Tyr

Phe
Thr
665
Ile
Ile
Lys
Thr
Glu
745
Trp
Gln
Leu
Ile
Asn
825
Ile
Asp
Lys
Ser
Arg
905

Ser

Leu

280

Ser
650
Arg
Phe
Tle
Glu
Ser
730
Leu
Glu
Gln
Ser
Thr
810
Glu
Pro
Leu
Asp
Gly
890
Thr

Lys

Ile

Tyr

Ser

Thr

Gly

715

Asn

Gly

Tyr

Glu

795

Gly

Lys

Phe

Tyr

Lys

875

Glu

Ile

Ile

Pro

Thr
Ala
Glu
Ser
700
His
His
Arg
Phe
Leu
780
Tle
Glu
Gly
Asp
Thr
860
Arg
Tle
Val

Ala

Ile
940

Arg
Thr
Ser
685
His
Ile
Met
Asn
Arg
765
Lys
Lys
Leu
Lys
Ala
845
Tyr
Lys
Gly
Asn
Arg

925
Tyr

Glu
Tle
670
Ser
Leu
His
Tle
Leu
750
Leu
Arg
Pro
His
Val
830
Asn
Asn
Ser
Pro
Pro
910

Thr

Thr

Gln
655
Tyr

Arg

His
Gln
735
Gln
Glu
Tle
Tle
Gln
815
Leu
Gly
Ala
Phe
Leu
895
Val

Asp

Ile

640
Glu

Leu
Lys
Ser
Ala
720
Arg
Ala
Leu
Leu
Phe
800
Glu
Thr
Asp
Tle
Gln
880
Tle
Asn

Val

Asp
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Leu Leu
945
Tyr Glu

Leu Phe

Ile Lys

Leu Thr Gly Tyr Phe Lys

101

Thr Val Glu Thr His Asp

102
Lys Gln
104

His Tyr Thr Lys Ile Lys

105
210>
211>
212>
213>
223>
<400>
Met Gln
1
Ala Val

Ile Phe

Pro Arg
50

His Arg

65

Ser Gln

Val Trp

Glu Phe

Ser Asn

Lys

Asp

Pro

Ala
995

0

5

Leu Leu Leu Phe

0

5
130
1081
PRT

Asn
Trp
Asn

980
Arg

Ile

Thr
965
Asp

Thr

Leu Pro Gln Lys Ala Ile Thr Ala Gly Lys Gly

950

955

960

Thr Ile Asp Pro Ser Phe Thr Phe Leu Phe Ser

970

975

Leu Ile Gln Ile Val Pro Ser Lys Asn Lys Thr

985

990

Thr Val Ser Lys Lys Glu Val Leu Leu Pro Ser
1005

ST IR R YA
APGO7553 RGN

130
Tyr

Ile

Asp
35
Arg

Met

Thr

Asn

Thr

115

Ser

Val
Asn
20

Lys
Asp
Gln
Glu
Leu
100

Arg

Lys

Leu
5
Gln
Ala
Ala
Arg
Leu
85
Arg

Val

Glu

Gly

Glu

Glu

Arg

Ile

70

Asp

Leu

Leu

Thr

Gly Val His Ser Gly

1000

1015

Gly Ser Val Ile Ala

1030

Glu Lys Tyr Gln Val

1045

Glu Glu Lys Arg Ile

1060

Leu

Lys

Asn

Ser

95

Lys

His

Asp

Ile

Thr

Asp
Glu
Pro
40

Thr
Ile
Leu
Ala
His

120
Leu

Ile
Arg
25

Lys
Arg
Leu
Tyr
Ile
105

Leu

Ser

281

Gly
10

Ile
Asp
Arg
Leu
Glu
90

Glu

Ala

Glu

Ile

Glu

Gly

Thr

Val

75

Ser

Arg

Lys

Asn

1020

1035

1050

1065

Ala

Asp

Lys

Leu

60

Lys

Ala

Lys

Arg

Gly

Ser
Leu
Ser
45

Arg
His
Thr
Leu
Arg

125
Gln

Cys
Gly
30

Leu
Arg
Gly
Glu
Asn
110

Gly

Ile

Gly
15

Val
Ala
Lys
Leu
Val
95

Pro

Phe

Leu

Thr Ala Gly Ile

Asn Val Gly Ser

Asp Val Leu Gly

Gly Met Val Ile

Trp

Arg

Ala

Lys

Leu

80

Asp

Lys

Lys

Glu
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Ser
145
Tle
Asn
Asp
Tyr
Gln
225
Cys
Phe
Ser
Met
Lys
305
Ser
Leu
Lys
Gly
Asn
385
Lys

Ser

Phe

130
Ile

Gly
Lys
Glu
Ala
210
Arg
Thr
Gln
Lys
Asn
290
Leu
Ala
Lys
Asn
Leu
370
Lys
Thr

Lys

Leu

Ser
Glu
Asp
Ile
195
Thr
Pro
Leu
Tyr
Asp
275
Leu
Leu
Asp
Glu
Ala
355
Thr
Tyr
Tyr

Met

Glu
435

Glu
Met
Gly
180
Gln
Lys
Tyr
Glu
Phe
260
Arg
Ala
Ser
Thr
Tyr
340
Leu
Ile
Val
Asp
Gly

420
Glu

Asn
Tle
165
Thr
Tle
Glu
Ala
Gln
245
Val
Tle
Leu
Tle
Val
325
His
Asn
Phe
Asn
Asp
405
His

Gly

Gln
150
Leu
Tyr
Tle
Phe
Ser
230
Lys
Ala
Glu
Glu
Pro
310
Asp
Ser
Leu
Lys
Ala
390
Thr

Leu

Leu

135
Gln

Lys
Tle
Phe
Glu
215
Lys
Glu
Leu
Glu
Lys
295
Asn
Thr
Tle
Leu
Asp
375
Lys
Phe

Ser

Ser

Ile
Asp
Gly
Asn
200
Ser
Asp
Lys
His
Leu
280
Pro
Glu
Thr
Asn
Pro
360
Asp
Gly
Ile

Phe

Tyr
440

Met Glu Gln

Lys
Thr
185
Ala
Ser
Gln
Arg
Thr
265
Ser
Tle
Leu
Val
Lys
345
Tle
Lys
Lys
Gln
Lys

425
Asp

282

Lys
170
Val
Gln
Tyr
Ile
Val
250
Ile
Phe
Val
His
Glu
330
Val
Asp
Asp
Pro
Ala
410

Ala

Lys

155
Phe

Thr
Arg
Leu
Glu
235
Pro
Asn
Lys
Lys
Phe
315
Asn
Tyr
Tyr
Tle
Tle
395
Leu

Leu

Ala

140
Lys

Glu
Arg
Leu
Glu
220
Lys
Arg
Asn
Glu
Tyr
300
Asn
Arg
Lys
Asp
Leu
380
Asn
Leu

Lys

Cys

Asn

Asn

Gln

Tyr

205

Ile

Met

Ala

Leu

Lys

285

Ile

Ser

Lys

Gln

Thr

365

Glu

Asn

Thr

Asn

Glu
445

Tyr
His
Gln
190
Lys
Trp
Tle
Ser
Arg
270
Lys
Asp
Leu
Cys
Tle
350
Tle
His
Leu
Leu
Tle

430
Lys

Lys
Lys
175
Leu
Asn
Ala
Gly
Trp
255
Leu
Gln
Ile
Leu
Ile
335
Tyr
Ala
Leu
Ala
Asn
415

Ile

Ala

Thr
160
Arg
Gln
Asn
Ser
Tyr
240
Ser
Ile
Ile
Arg
Tyr
320
Glu
Gly
Tyr
Lys
Lys
400
Phe

Pro

Gly
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Tyr
Val
465
Thr
Ala
Arg
His
Ile
545
Met
Tyr
Ser
Gly
Glu
625
Gln
Phe
Ser
Lys
Arg
705
Leu

Val

Lys

Asn
450
Ile
Lys
Ile
Lys
Ala
530
Asn
Tyr
Thr
Tyr
Asn
610
Tyr
Gln
Ile
Ser
Lys
690
Trp
Asp

Thr

Arg

Phe

Pro

Lys

His

Glu

015

Ile

Ile

Ser

Glu

Asn

595

Lys

Glu

Lys

Glu

Leu

675

Val

Gly

Ala

Lys

Met

Lys

Gln

Val

Ile

500

Ile

His

Val

Gly

Val

580

Asn

Thr

Ile

Leu

660

Ile

His

Phe

Val

Tyr

740

Pro

Gly
Asn
Ile
485
Glu
Asp
Lys
Lys
Lys
565
Asp
Lys
Pro
Arg
Leu
645
Asn
Gln
Thr
Asn
Ile
725

Tyr

Phe

Thr

Thr

470

Asn

Thr

Ser

Leu

Phe

550

Tyr

His

Thr

Tyr

Val

630

Leu

Leu

Gln

Val

Lys

710

Val

Lys

Pro

Ser
455
Asn
Ala
Ala
Met
Lys
535
Lys
Tle
Tle
Leu
Glu
615
Gln
Gln
Asn
His
Ser
695
Asp
Ala

Leu

Glu

Tyr

Pro

Ile

Arg

Tyr

520

Glu

Leu

Glu

Leu

Thr

600

Tyr

Ser

His

Asp

Leu

680

Gly

Arg

Val

Lys

Pro

Thr Glu Gln

Val
Tle
Glu
505
Gln
Leu
Trp
Pro
Pro
585
Leu
Met
Asn
Phe
Thr
665
Tle
Tle
Lys
Thr
Glu
745

Trp

283

Val
Lys
490
Leu
Asp
Gly
Asn
His
570
Tyr
Gly
Gly
Lys
Ser
650
Arg
Phe
Ile
Glu
Ser
730

Leu

Glu

His
475
Lys
Ser
Asn
Asn
Glu
555
Arg
Ser
Ile
Asn
Lys
635
Tyr
Tyr
Ser
Thr
Gly
715
Asp

Asn

Gly

Thr
460
Arg
Tyr
Lys
Ser
Ile
540
Gln
Leu
Arg
Glu
Thr
620
Ile
Ala
Ala
Glu
Ser
700
His
His
Arg

Phe

Lys

Ala

Gly

Thr

Lys

525

Asn

Asp

Phe

Ser

Asn

605

Ser

Asn

Arg

Thr

Ser

685

His

Ile

Met

Asn

Arg

Tyr

Leu

Ser

Phe

510

Lys

Pro

Gly

Glu

Leu

590

Gln

Ile

Lys

Glu

Ile

670

Ser

Leu

His

Ile

Leu

750
Leu

Leu
Ser
Pro
495
Gln
Asn
Ser
Lys
Glu
575
Asp
Arg
Trp
Lys
Gln
655
Tyr
Arg
Arg
His
Gln
735

Gln

Glu

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

Ala

Leu
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Glu

Phe

785

Val

Thr

Ala

Phe

Lys

865

Glu

Lys

Gln

Phe

Leu

945

Tyr

Leu

Ile

Leu

Thr

Lys

His

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

Lys Ala Arg Ser Thr Ser Ser Lys Lys Glu Ile Leu Leu Pro Ser

995 1000 1005
Ile Gly Tyr Phe Lys Ser Val His Ser Gly Thr Ala Gly Ile
1010 1015 1020
Val Glu Ser His Asp Gly Arg Phe Ile Ala Asn Val Gly Ser
1025 1030 1035
Gln Leu Leu Leu Phe Glu Lys Tyr Gln Val Asp Val Leu Gly
1040 1045 1050
Tyr Thr Lys Ile Lys Glu Glu Lys Arg Ile Gly Met Ala Thr
1055 1060 1065

284
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Cys Asn Asp Asn Lys Lys Ser Thr Ala Phe Gly Ser Leu
1080

107

210>
211>
212>
213>
223>
<400>
Met Lys Lys Thr Leu

1
Val

Val
Pro
Gln
65

Lys
Tyr
Asn
Leu
Ala
145
Leu
Arg
Gly
Thr
Tle

225
Glu

Ile
Ile
Lys
50

Ser
Asn
Arg
Trp
Phe
130
Ala
Gly
Asp
Thr
Leu
210

Lys

Ile

0
131
1404
PRT

ST Y
APGO3031 RGN

131

Arg
Thr
35

Val
Glu
Met
Lys
Ile
115
Gly
Asp
Arg
Glu
Lys
195
Gly

Gln

Cys

Asn
20

Phe
Gln
Lys
Cys
Gly
100
Arg
Lys
Glu
Val
Glu
180
Gly
Ala

Arg

Lys

5
Ala

Glu

Lys

Tyr

Pro

85

Lys

Phe

Glu

Asn

Leu

165

Glu

Arg

Ala

Tyr

Ile

Gly

Asp

Lys

Arg

Arg

70

Leu

Lys

Asp

Lys

His

150

Ala

Asn

Leu

Asn

230
His

1075

Ile

Leu

Gly

Thr

95

Lys

Thr

Arg

Phe

Asp

135

Lys

Gln

Lys

Asp

215

Leu

Gln

Leu

Val

40

Glu

Phe

Met

Glu

Asn

120

Asp

Asn

Met

Thr

Ile

200

Arg

Leu

Leu
Asp
25

Ala
Ser
Ala
Asp
Tyr
105
Gly
Ser
Val
Val
Met
185
Glu
His
Lys

Ser

285

Gly
10

Asn
Ser
Arg
Leu
Glu
90

Pro
Asp
Tyr
Phe
Gln
170
Leu
Glu
Gln

Asp

Gln

Thr

Gln

Glu

Gly

Leu

75

Phe

Gln

Gly

Tyr
Lys
Asn

235
Glu

Asn
Tle
Lys
Lys
60

Ala
Cys
Ser
Leu
Val
140
Asn
Arg
Gly
Tle
Asp
220

Glu

Asp

Ser
Glu
Gly
45

Arg
Phe
Asn
Glu
Pro
125
Phe
Asn
Gly
Ser
Glu
205
Phe

Asn

Tyr

Ile
Asp

30

Asn

Leu
Trp
Glu
110
Asp
Arg
Pro
Phe
Asp
190
Lys
Gly

Glu

Glu

Gly
15

Phe
Glu
Asn
Tle
Lys
95

Phe
Phe
Ala
His
Lys
175
Lys
Tyr
Gly

Leu

Lys

Trp
Gly
Phe
Tyr
Gln
80

Asp
Leu
His
Phe
Ile
160
Gly
Asn
Lys
Arg
Lys

240
Leu
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Trp
Val
His
Asn
305
Lys
Asp
His
Gln
Asn
385
Thr
Asn
Ala
Ser
Leu
465
Glu
Leu
Tle

Ile

Lys
545

Lys
Gly
Pro
290
Tle
Tle
Tle
Asn
Asp
370
Gly
Phe
Leu
Tle
Tle
450
Tyr
Thr
Lys
Asn
Ala

530

Ser

Ala
Asn
275
Leu
Ile
Tyr
Asp
Asp
355
Val
Asp
Glu
Lys
Lys
435
Ser
Ser
Thr
Ile
Ser
515

Asp

Ile

Ile
260
Cys
Tyr
Pro
Pro
Lys
340
Lys
Phe
Arg
Asp
Lys
420
Phe
Ala
His
Ile
Leu
500
Leu

Asn

Thr

245
Ile

Tle
Glu
Pro
Leu
325
Gln
Thr
Gly
Asn
Leu
405
Phe
Ser
Tle
Ala
Ser
485

Glu

Ile

Asp

Trp

Tyr

Glu

Phe

310

Phe

Leu

Lys

Glu

Ser

390

Trp

Ala

Lys

Lys

Val

470

Glu

Asn

Ser

Asn

Asn
550

Gln
Glu
Tyr
295
Gly
Tyr
Lys
Val
Asp
375
Gln
His
Leu
Ile
Lys
455
Tyr
Thr
Asp
Glu
Leu

535
Tyr

Arg
Lys
280
Arg
Glu
Lys
Lys
Leu
360
Trp
Pro
Ile
Glu
Lys
440
Ile
Met
Leu
Asp
Met
520

Asp

Gly

Pro
265
Asn
Thr
Glu
Ser
Asp
345
Ser
Lys
Glu
Leu
Lys
425
Leu
Leu
Ala
Thr
Phe
505
Leu

Lys

Leu

286

250
Leu

Lys

Trp

Lys

Lys

330

Gly

Val

Gln

Lys

Leu

410

Leu

Gln

Pro

Asn

Asn

490

Asn

Asn

Thr

Glu

Arg
Lys
Val
Gln
315
Pro
Ala
Lys
Lys
Lys
395
Thr
Asn
Gln
Tyr
Leu
475
His
Arg
Asp

Glu

Thr
555

Thr
Arg
Phe
300
Asn
Asp
Lys
Leu
Leu
380
Glu
Phe
Leu
Gly
Leu
460
Tyr
Phe
Lys
Asp
Glu

540
Trp

Gln
Val
285
Ile
Tyr
Phe
Arg
Leu
365
Gln
Lys
Asp
Asp
Tyr
445
Gln
Lys
Ser
Asn
Asn
525

Gln

Gly

Lys
270
Ala
Asn
Ile
Glu
Thr
350
Lys
Trp
Ser
Gly
Asp
430
Ala
Arg
Met
Asp
Ser
510
Arg

Ile

Asn

255
Gly

Val
Asn
Ser
Leu
335
Ser
Gln
Asp
Leu
Gln
415
Glu
Thr
Gly
Leu
Glu
495
Ala
Tyr

Val

Phe

Leu
Ser
Leu
Glu
320
Ser
Lys
Phe
Tle
Tyr
400
Glu
Lys
Leu
Phe
Gly
480
Tle
Tle
Tyr

Leu

Asp
560
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Glu Glu Lys

Glu
Pro
His
Glu
625
Lys
Asn
Pro
Leu
Tle
705
Asp
Lys
Phe
Arg
Tle
785
Thr
Tle
Thr

Cys

Val

Phe
Glu
Val
610
Asn
Lys
Pro
Glu
His
690
Asp
Lys
Glu
Pro
Leu
770
Pro
Tle
Ser
Gln
Asn

850
Glu

Leu
Arg
595
Ser
Tyr
Tyr
Asn
Pro
675
Lys
Glu
Asn
Asn
Asn
755
Trp
Phe
Pro
Asp
Leu
835

Ser

Tyr

Lys
Lys
580
Tle
Glu
Ala
Tyr
Ala
660
Leu
Leu
Gly
Lys
Glu
740
Tle
His
Ser
Ala
Ser
820
Ser

Ile

Lys

Met
565
Lys
His
Asp
Lys
Val
645
Glu
Ser
Lys
Thr
Arg
725
Ala
Asn
Glu
Glu
Ser
805
Ser
Asn

Leu

Glu

Glu

Thr

Asp

Lys

Ala

630

Lys

Phe

Lys

Asn

Arg

710

Lys

Phe

Leu

Gln

Leu

790

Ile

Tyr

Tyr

Arg

Ile

Ile
Tyr
Lys
Ile
615
Asp
Glu
Asp
Gly
Leu
695
Val
Ala
Arg
Ile
Asn
775
Ile
Ser
Asn
Asp
Asn

855
Lys

Ile
Thr
Ile
600
Lys
Glu
Glu
Gly
Phe
680
Val
Val
Ile
Lys
Asp
760
Lys
Ile
Phe
Arg
Ser
840

Ile

Gly

Asp
Glu
585
Phe
Tyr
Tyr
Ser
Arg
665
Lys
Asn
Ile
Glu
Glu
745
Glu
Ile
Gly
Asp
Leu
825
Glu
Glu

Lys

287

Phe Val
570
Lys Gly

Asn Phe

Leu Trp

Phe Glu
635

Thr Gln

650

Gln Leu

Asn Pro

Tyr Leu

Glu Ile
715

Asn Trp

730

Ile Glu

Asn Thr
Cys Leu
Asn Lys
795
Asn Glu
810
Tyr Lys
Gln Thr

Phe Ile

Thr Glu

Ser

Asn

Leu

His

620

Tyr

Asn

Lys

Met

Leu

700

Ala

Gln

Val

Leu

Tyr

780

Tyr

Leu

Gly

Ile

Phe

860
Lys

Ser
Leu
Lys
605
Pro
Ser
Phe
Leu
Ala
685
Gln
Arg
Lys
Tyr
Ile
765
Thr
Asp
Lys
Lys
Asn
845

Gly

Ile

Lys
Phe
590
Glu
Ser
Ile
Leu
Leu
670
Leu
Thr
Glu
Asp
Lys
750
Arg
Gly
Phe
Asn
Lys
830
Gly

Glu

Val

Tyr
575
Ile
Thr
Glu
Gly
Ser
655
Gly
Lys
Gly
Leu
Arg
735
Glu
Lys
Lys
Glu
Leu
815
Phe
Glu

Arg

Lys

Leu

Gln

Tyr

Gln

Ser

640

Arg

Asn

Ser

Lys

Asn

720

Glu

Gln

Ile

Thr

His

800

Thr

Pro

Ser

Ile

Trp
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865

Lys Lys Ile

Ala

Tyr

Thr

Arg

945

Leu

Lys

Val

Asn

Ile

Trp

Val

Tyr

Glu

Arg

Pro

Lys

Leu

Asp

Ser
His
Phe
930
Asp
Phe

Lys

His

Tyr

Thr

915

Thr

Thr

Lys

Val

Ser
995

Asp
Ala
900
Ile
Ile
Gln
Arg
Tyr

980
His

Glu
885
Ser
Lys
Thr

Ile

Val
965
Lys

His

870
Leu

Thr

Met

Glu

Ile

950

Ser

Val

Ala

875

Glu Lys GIn Phe Asp Glu Trp
890
Lys Glu Ile Lys Asp Asn Cys

905

Asp Leu Asp Tyr Leu Lys Ser
920

Tyr Lys Ala Gly Trp Arg Asn

940

Thr Lys Tyr Ala Leu Pro Tyr

935

955

925

Val Glu Lys Gly Gly Val Thr
970
Gln Ser Arg Asn Ser Lys Lys

985

Lys
Tle
910
Lys
Ser
Phe

Asp

Asp
990

880
Lys Lys
895
Val Lys

Leu Ala

Gln Ile

Lys Thr
960

Ile Phe

975

Arg Ser

Gln Asp Ala Ala Ile Leu Thr Leu Ile Pro
1000

Ala Phe His Arg Glu Arg

1010
Asp
1025
Glu
1040
Leu
1055
Lys
1070
Asn
1085
Gly
1100
Val
1115
Met
1130
Val
1145
Glu
1160

Asn

Asn

Ile

Thr

Gly

Gln

Arg

Ile

Tyr

Val

Arg

Phe

Asn

Val

Asn

Leu

Asp

Leu

Lys

Glu

Thr

Ser

Asn

Arg

Ser

His

Glu

Lys

Lys

Lys

Gly

Glu

Leu

Lys

Leu

Gly

Asp

Asp

Asp

Val

1015
Lys
1030
Lys
1045
Thr
1060
Arg
1075
Lys
1090
Glu
1105
Asn
1120
Glu
1135
Ala
1150
Ile
1165

Ile Ile

Thr Tyr

Tyr Ile

Asp Asn

Gly Lys

Arg Val

Thr Phe

Lys Ile

Ile Tyr

Asn Ser

Val Asp

288

Lys Ala

His Glu

Leu Glu

Arg Thr

Val Val

Ser Lys

Tyr Gly

Leu Phe

Leu Ala

Pro Gly

Lys Gly

10

05

Tyr Glu Asn Glu

1020
Gln
1035
Leu
1050
Ile
1065
Tyr
1080
Gly
1095
Ala
1110
Asp
1125
Val
1140
Phe
1155
Leu
1170

Pro

Gln

Thr

Asp

Asp

Ile

Glu

Arg

Lys

Phe

Leu Asp

Asp Lys

Gln Thr

Ile Asp

Thr Tle

Lys Gln

Asn Lys

Lys Pro

Thr Leu

Lys Met
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Ile Lys Lys Gln Val Glu Glu Ser Asp Phe Lys Thr Ala Leu Ile
1175 1180 1185

Asp Gly Val Tyr Met Leu Asn Glu Ser Gly Glu Lys Val Asn Lys
1190 1195 1200

Ile Arg Arg Ile Arg Cys Phe Glu Asn Gly Leu Lys Tyr Thr Thr
1205 1210 1215

Ala Ile Lys Val His Glu His Ser Phe Val Ser His Lys Glu Tyr
1220 1225 1230

Lys GIn Ser Thr Leu Ala Thr Asn Gly Glu Asn Thr Tyr Cys Leu
1235 1240 1245

Phe Tyr Lys Asn Asp Lys Gly Lys Ala Met Lys Ile Leu Ser Ile
1250 1255 1260

Val Asp Leu Ala Glu Leu Lys Leu Lys Asn Ile Gln Asn Leu Tyr
1265 1270 1275

Asn Glu Pro Glu Phe Ser Ser Phe Glu Val Gly Lys Gly Lys Asn
1280 1285 1290

Lys Tyr Lys Ile Pro Leu Tyr Ser Val Leu Lys Ser Gly Asp Lys
1295 1300 1305

Val Leu Phe Tyr Lys Glu Asn Ile Tyr Glu Leu Lys Asp Leu Glu
1310 1315 1320

Gln Lys Glu Leu Ser Asp Arg Met Phe Lys Met Tyr Gln Phe Glu
1325 1330 1335

Lys Asp Gly Arg Ile Lys Phe Arg His His Leu Ala Ala Gly Ile
1340 1345 1350

Asp Thr Glu Leu Lys Lys Glu Asn Pro Glu Asn Ser Ser Val Asn
1355 1360 1365

Phe Glu Glu Lys Gln Val Phe Leu Arg Leu Ser Gln Gly GIn Trp
1370 1375 1380

Asn Phe Ala Ile Asp Gly Lys Asp Phe Glu Ile Ser Leu Asp Gly
1385 1390 1395

Lys Ile Asn Trp Lys Phe
1400

<210> 132

211> 1092

<212> PRT

213> ZRFFH BT

<223> APG09208 RGN

<400> 132

Met Arg Tyr Ser Ile Gly Leu Asp Ile Gly Thr Thr Ser Ile Gly Ser

289
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1

Ala Val Ile

Ile
Pro
His
65

Thr
Asp
Asp
Lys
Leu
145
Arg
Lys
Ile
His
Ser
225
Gly
Tyr
Ile

Asp

Glu
305

Phe
Arg
50

Arg
Lys
Val
Glu
Ser
130
Ser
Thr
Arg
Glu
Pro
210
Ser
Thr
Thr
Leu
Ser

290
Leu

Asp
35

Arg
Val
Thr
Trp
Phe
115
Asn
Ala
Ile
Asn
Asn
195
Phe
Gln
Cys
Phe
Ser
275

Ile

Arg

Asn
20

Ala
Leu
Glu
Gln
Asp
100
Ala
Arg
Val
Ala
Lys
180
Glu
Ala
Arg
Thr
Glu
260
Thr

Leu

Lys

Asn
Ala
Ala
Arg
Val
85

Ile
Arg
Lys
Lys
Glu
165
Asp
Ile
Ile
Pro
Leu
245
Arg
Thr

Asn

Met

Asp
Glu
Arg
Thr
70

Lys
Arg
Val
Ser
Glu
150
Met
Gly
Arg
Glu
Phe
230
Glu
Phe
Thr

Ser

Leu
310

Leu
Asn
Ser
55

Lys
Asn
Val
Leu
Glu
135
Asn
Leu
Asp
Leu
Glu
215
Ala
Pro
Arg
Pro
Leu

295
Lys

Gln
Pro
40

Ser
Gln
Leu
Ser
Tle
120
Leu
Lys
Val
Tyr
Leu
200

Asn

Thr

Ala
Ser
280
Phe

Leu

Arg
25

Lys
Arg
Ile
Tyr
Gly
105
His
Lys
Glu
Leu
Ser
185
Phe
Glu
Lys
Glu
Leu
265
Arg

Ser

Thr

290

10
Phe Glu

Asp Gly

Lys Arg

Leu Ile
75

Asn Ser

90

Leu Asp

Phe Ser

Glu Asp

Leu Met
155

Asp Glu

170

His Val

Gln Lys
Glu Ala
Asp Asp
235
Lys Arg
250
Asp Lys
Pro Leu

Lys Lys

Asp Asp
315

His
Ser
Leu
60

Asn
Lys
Arg
Lys
Asp
140
Glu
Arg
Val
Gln
Phe
220
Ile
Ala
Leu
Thr
Glu

300
Gln

Leu
Ser
45

Arg
Lys
Asn
Lys
Asn
125
Asn
Glu
Tyr
Ser
Arg
205
Leu
Val
Pro
Asn
Asn
285

Val

Arg

Gly
30

Leu
Arg
Gly
Val
Leu
110
Arg
Gly
Lys
Glu
Arg
190
Glu
Ala
Lys
Lys
Arg
270
Glu

Lys

Phe

15
Val

Ser
Arg
Leu
Asn
95

Phe
Gly
Ala
Gly
Gly
175
Ser
Tyr
Ile
Lys
Ser
255
Leu
Glu

Tyr

Asn

Arg
Ala
Lys
Leu
80

Leu
Asn
Phe
Ile
Tyr
160
Thr
Asp
Gly
Trp
Ile
240
Thr
Arg
Arg

Lys

Glu
320
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Ile

Phe

Thr

Thr

His

385

Asn

Gly

Asn

Glu

Arg

465

Val

Lys

Gly

Asn

Arg

545

Trp

Val

Pro

Leu

Phe

Tyr
Leu
Glu
Ile
370
Tyr
Met
Leu
Ile
Met
450
Leu
Arg
Tyr
Lys
Arg
530
Val
Lys
Asp
Tyr
Thr

610
Gly

Tyr
Ser
Ser
355
Gly
Leu
Ala
Ser
Leu
435
Ala
Leu
Ala
Gly
Pro
515
Gln
Pro
Glu
Tyr
Ser
595

Asn

His

Ser
Ser
340
Lys
Tyr
Gln
Asn
Phe
420
Pro
Gly
Pro
Leu
Pro
500
Phe
Val
Asn
Gln
Leu
580
Arg

Glu

Asp

Pro
325
Glu
Asn
Ala
Asn
Arg
405
Ser
Tyr
Tyr
Pro
Thr
485
Pro
Lys
Asn
Asp
Asn
565
Phe
Ser

Asn

Glu

Asp

Ser

Met

Leu

Arg

390

Glu

Lys

Met

Gln

Ile

470

Gln

Ser

Glu

Glu

Pro

550

Gly

Asn

Phe

Arg

Asn

Glu
Gln
Leu
Thr
375
Tyr
Tyr
Phe
Glu
Phe
455
Pro
Val
Asp
Arg
Lys
535
Arg
Ile
Ile
Asp
Asn

615
Arg

Thr
Tyr
Ser
360
Val
Val
Asn
Gly
Glu
440
Ser
Val
Arg
Ile
Lys
520
Ala
Pro
Cys
Gly
Asp
600

Lys

Trp

Ile Glu Lys

Lys
345
Thr
Phe
Asp
Leu
His
425
Gly
Gln
Asp
Lys
Tyr
505
Ser
Lys
His
Pro
Tyr
585
Ser
Leu

Gly

291

330
Ile

Tyr
Lys
Ser
Glu
410
Leu
Glu
Arg
Glu
Val
490
Ile
Leu
Ala
Asp
Tyr
570
Thr
Asn

Asn

Asp

Lys
Cys
Asp
Lys
395
Leu
Ser
Pro
Leu
Tle
475
Leu
Glu
Glu
His
Tle
555
Ser
Glu
Gly

Arg

Phe

Thr
Lys
Pro
Asp
380
Gly
Tle
Leu
Tyr
Thr
460
Pro
Asn
Leu
Arg
Tle
540
Leu
Phe
Val
Asn
Thr

620
Val

Glu
Ile
Ile
365
Lys
Lys
Glu
Lys
His
445
Lys
Asn
Ser
Ala
Glu
525
Ser
Lys
Lys
Asp
Lys
605

Pro

Ser

Asn

Ile

350

Asp

Asp

Ala

Glu

Ala

430

Ile

Glu

Pro

Ile

510

Phe

Glu

Phe

Pro

His

590

Val

Tyr

Phe

Arg
335
Glu
Tyr
Tle
Tle
Leu
415
Leu
Ala
Lys
Val
Tle
495
Glu
Asn
Leu
Lys
Tle
575
Tle
Leu

Glu

Val

Val

Lys

Asp

Gln

Ser

400

Leu

Asn

Cys

His

Val

480

Lys

Met

Glu

Tyr

Leu

560

Ser

Ile

Val

Trp

Arg
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625

Thr Met Lys

Phe
Thr
Glu
Gly
705
Arg
Val
Glu
Glu
Asp
785
Tyr
Met
Arg
Thr
Tyr
865
Tyr
Arg

Lys

Ala

Asp
Arg
Phe
690
Gly
Arg
Ser
Ile
Pro
770
Pro
Gly
Pro
Val
Arg
850
Gly
Leu
Lys

Ile

Ala
930

Glu
Tyr
675
Arg
Tyr
Gly
Leu
Gly
755
Trp
Glu
Glu
Lys
Arg
835
Leu
Lys
Glu
Pro
Glu

915
Asp

Val
Glu
660
Ile
Thr
Thr
Asn
Pro
740
Leu
Arg
Lys
Ile
His
820
Gly
Asp
Glu
Tyr
Ser
900

Gly

Asn

Gly
645
Gln
Thr
Glu
Ser
Asp
725
Phe
Ser
Asn
Met
Phe
805
Ser
Leu
Gln
Thr
Gly
885
Lys

Lys

Ala

630
Lys

Glu
Arg
Glu
Leu
710
Leu
Lys
Asn
Phe
Lys
790
Leu
Ile
Thr
Ile
Asp
870
Gln
Asn

Ala

Ser

Lys
Glu
Tyr
Asn
695
Met
His
His
Leu
Tle
775
Thr
Asn
Lys
Glu
Pro
855
Tle
Asp
Pro

Asn

Ile
935

Lys
Gln
Ile
680
Lys
Arg
His
Lys
Ser
760
Lys
Ala
Lys
Gly
Glu
840
Phe
Lys
Lys
Glu
Arg

920
Ala

Lys
Ile
665
Lys
Lys
Lys
Ala
Val
745
Asn
Glu
Leu
Leu
Gln
825
Gly
Asp
Thr
Gln
Asn
905

Val

Arg

292

Asp
650
Leu
Ser
Gln
Arg
Val
730
Asn
Asn
Leu
Glu
Lys
810
Ile
Phe
Lys
Tyr
Lys
890
Ala

Val

Thr

635
Met

Ser
Phe
Tyr
Trp
715
Asp
Thr
Lys
Glu
Ser
795
Pro
His
Leu
Asn
Met
875
Ala
Pro

Met

Glu

Leu
Arg
Ile
Val
700
Gly
Ala
Tyr
Lys
Ala
780
Leu
Ile
Glu
Val
Gly
860
Ala
Phe
Ile

Leu

Val
940

Leu
Asn
Glu
685
His
Leu
Ala
Phe
Asp
765
Arg
Glu
Phe
Glu
Thr
845
Asp
Tle
Ala
Val
Asp

925
Phe

Lys
Leu
670
Asp
Thr
Asn
Ile
Lys
750
Ile
Met
Leu
Val
Thr
830
Val
Phe
Lys
Ile
Arg
910

Asp

Arg

Lys
655
Asn
Asn
Val
Lys
Tle
735
Arg
Phe
Tle
Glu
Ser
815
Tle
Lys
Pro
Gln
Pro
895
Ser

Lys

His

640

Asn
Asp
Leu
Asn
Asp
720
Ala
Gln
Pro
Gln
Thr
800
Arg
Arg
Lys
Met
Arg
880
Leu
Val

Ala

Lys
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Glu Thr Gly Glu Tyr Tyr

945

950

Ser Asn Lys Ile Pro Asp

965

Glu Trp Asp Arg Ile Thr

980

Asn Asn Asp Leu Ile Lys

Lys Tyr Thr Gly

101
Phe Lys
102

His Leu Asn

104
Ala Phe
105
Val His
107
Ile Lys
108
210>
211>
212>
213>
223>
<400>

995

0

Gly

5

0

Glu

5

Gly

0

Glu

5
133
1150
PRT

Val Asp Ser

Ser Phe Glu

Lys Tyr Gln

Glu Lys Arg

Asn Arg Lys

Fn BRT S
APG05586 RGN

133

Met Tyr Ser Ile Gly

1
Val Ile

Phe Ser

Gly Ala
50

Lys Lys

65

Asn Val

Thr Lys

Asp
Ala
35

Arg
Leu

Cys

Gly

5
Glu Glu
20
Lys Asn

Arg Leu

Leu Glu

Pro Tyr

85
Glu Leu

Gly Asn

Leu

Thr

Ser

Ile

Ala

70

Gln

Tyr

Val Thr Pro Val Tyr Val Ala Asp Ile Val

955

960

Arg Leu Ile Thr Leu Lys Lys Pro Tyr Ser

970

975

Asp Glu Tyr Glu Tyr Leu Phe Ser Leu Tyr

Ile Val Leu Pro Lys Glu Lys
1000

His Leu Trp Gln

1015

Ser Asn

1030

Val Arg

1045

Val Asn

1060

Pro Gly

1075

Asn

Ile

1090

Gly

Glu

95

Ile

Leu

Lys

Leu
Lys
Lys
40

Arg
Gly

Arg

Val

985

Gly

Ile

25

Asn

Lys

Phe

Val

Val

293

Ala Ser

Ile Gly

Pro Leu

Glu Leu

Ser

Tle
10

Val
Leu
Thr
Tyr
Lys

90
Leu

Ser
Asp
Glu
Asn
Glu
75

Gly

His

Glu

Ile

Ile

Gly

Leu

990

1005

1020

Lys

1035

1050

Glu

1065

1080

Ser
Leu
Arg
Arg
60

Asp

Leu

Ile

Val
Gly
Arg
45

Leu
Lys

Thr

Val

Gly Phe Phe Tyr

Ile Ile Asp

Arg Arg Leu Ile

Ile Asn Lys

Gly
Val
30

Thr
Lys
Ala

Glu

Lys

Trp
15

Arg
Ser
Asp
Leu
Gly

95
Lys

Asn Glu Glu Glu

Ser
Leu
Arg
Ala
Lys
80

Leu

Arg

Glu Thr Lys
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Gly
Gln
Tyr
145
Val
Lys
Gln
Val
Pro
225
Arg
Asp
Leu
Leu
Ile
305
Asp
Arg
Arg
Leu
Thr

385
Leu

Tle
Asp
130
Thr
Lys
Val
Ala
Gln
210
Tyr
Trp
Lys
Ser
Lys
290
Leu
Tle
Leu
Asn
Pro
370

Glu

Ala

Ser
115
Tyr
Pro
Thr
Ser
Leu
195
Pro
Tyr
Ser
Leu
Leu
275
Tle
Thr
Ala
Asp
Trp
355
Thr

Arg

Glu

100
Tyr

Lys
Gly
Gly
Ala
180
Tyr
Gly
His
Asp
Ile
260
Ser
Asp
Glu
Lys
Lys
340
Arg
Glu

Glu

Pro

Leu

Glu

Gln

Ile

165

Tyr

Pro

Ile

Gly

Phe

245

Gly

Ala

Gly

Leu

Leu

325

Lys

Lys

Thr

Gly

Val
405

Asp
Gln
Tle
150
Asn
Ala
Asn
Ala
Pro
230
Gln
Lys
Gln
Glu
Met
310
Leu
Gly
Tle
Tle
Val

390
Lys

Glu
Val
135
Gln
Gly
Asp
Glu
Glu
215
Gly
Lys
Asp
Gln
Val
295
Thr
Gly
Lys
Phe
Asp
375

Glu

Ser

Asp
120
Arg
Leu
Gln
Glu
Leu
200
Asn
Asn
Thr
Phe
Tyr
280
Ser
Lys
Val
Pro
Ala
360
Cys

Asn

Leu

105
Asp

Lys
Gln
Gly
Leu
185
Thr
Ala
Glu
Gly
Gln
265
Asn
Leu
Glu
Lys
Glu
345
Glu
Leu

Thr

Val

294

Ala
Asn
Arg
His
170
Ala
Asp
Gly
Ala
Gln
250
Gly
Leu
Ser
Phe
Lys
330
Tle
Ala
Ala

Leu

Leu
410

Glu
Ala
Leu
155
Tyr
Thr
Asp
Leu
Asn
235
Pro
Glu
Leu
Pro
Ala
315
Glu
His
Gly
Lys
Ala

395
Asp

Ala
Gln
140
Lys
Gln
Tle
Trp
Tle
220
Asn
Ala
Leu
Asn
Glu
300
Arg
Gln
Thr
Tle
Val
380

Phe

His

Ala
125
Leu
Glu
Leu
Leu
Tle
205
Tyr
Ser
Ala
Arg
Asp
285
Gln
Phe
Leu
Leu
Asp
365
Leu

Glu

Tyr

110
Lys

Leu
Asn
Asn
Lys
190
Ala
Arg
Pro
Asn
Ala
270
Leu
Lys
Gly
Ser
Lys
350
Leu
Thr

Leu

Lys

Glu

Thr

Asn

Val

175

Thr

Leu

Lys

Tyr

Ile

255

Ser

Thr

Glu

Val

Gly

335

Gly

Ala

Leu

Pro

Glu
415

Ser
Lys
Arg
160
Phe
Gln
Phe
Arg
Gly
240
Phe
Gly
Asn
Phe
Asn
320
Trp
Tyr
Thr
Asn
Glu

400
Leu
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Ser
Leu
Thr
Ser
465
Asn
Ala
Glu
Glu
Phe
545
His
Asp
Val
Leu
Gln
625
Phe
Trp
Glu
Arg
Leu

705
Gly

Gln
His
Leu
450
Asp
Pro
Leu
Met
Leu
530
Leu
Lys
Gly
Ser
Asp
610
Val
Asn
Val
Thr
Asn
690

Gln

Ser

Ser
Leu
435
Leu
Tyr
Thr
Leu
Pro
515
Gln
Gln
Asn
Val
Asp
595
Asp
Lys
Lys
Glu
Arg
675
Leu

Ser

Phe

Tle
420
Leu
Glu
Lys
Val
Glu
500
Arg
Thr
Lys
Arg
Cys
580
Ser
Ser
Gly
Tle
Ser
660
Asn
Asn

Phe

Thr

Ser

Ile

Gln

Lys

Asn

485

Lys

Asp

Lys

Ser

Arg

565

Ala

Thr

Ile

Gln

Asn

645

Arg

Ile

Asp

Phe

His

Thr
Pro
Phe
Leu
470
Lys
Tyr
Asp
Asn
Gly
550
Phe
Tyr
Glu
Asn
Gln
630
Gly
Pro
Phe
Thr
Glu

710
Thr

Gln

Glu

Gln

455

Pro

Thr

Gly

Asn

Ser

535

Leu

Thr

Ile

Asn

615

Thr

Lys

Phe

Ala
Leu
440
Leu
Thr
Val
Lys
Glu
520
Gln
Ser
Ala
Gly
Asp
600
Lys
Pro
Phe
Ser
Ser
680
Tyr

Gln

Arg

Trp
425
Ile
Lys
Lys
Ser
Asp
505
Glu
Arg
Gln
Lys
Asn
585
His
Val
Tyr
Ser
Arg
665
Glu
Ala
Asp

Lys

295

His Arg

Lys Ser

Ala Gly

Glu Val
475

Gln Ala

490

Gln Ile

Glu Glu

Lys Asn

Glu Lys
555

Leu Leu

570

Pro Ile

Ile Ile

Leu Val

Asp Ala
635

Asn Trp

650

Lys Lys

Gln Val

Ser Arg

Thr Ile
715
Lys Trp

Phe
Thr
Val
460
Leu
Phe
His
Arg
Asp
540
Phe
Tyr
Ser
Pro
Leu
620
Arg
Asp
Val
Gln
Leu
700

Val

Gly

Ser
Ser
445
Arg
Ala
Lys
Tyr
Lys
525
Ser
Gln
Tyr
Pro
Ile
605
Ser
Met
Glu
Asn
Lys
685
Val

Arg

Ala

Leu
430
Glu
Lys
Glu
Val
Tle
510
Arg
Gln
Ala
Phe
Glu
590
Ser
His

Ala

Asn
670
Phe
Leu

Val

Asp

Lys

Gln

Arg

Ile

Met

495

Thr

Ile

Gln

Thr

Glu

075

Leu

Ile

Ala

Gly

Gln

655

Leu

Leu

Asn

Val

Leu

Thr

Asn

Tyr

480

Val

Lys

Tyr

Ile

560

Gln

Leu

Ser

Asn

Ala

640

Lys

Leu

Ser

Thr

Asn

720
Asp
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Lys Thr Arg

Ala
Glu
Glu
785
Tyr
Leu
Asp
Arg
Thr
865
Asp
Glu
Thr
Val
Ala
945
Leu
Asp
Thr

Glu

Arg

Val
Glu
770
Ile
Glu
Lys
Arg
Glu
850
Thr
Gly
Phe
Pro
Lys
930
Ile
Lys

Glu

Leu

Thr
755
Thr
Leu
Arg
Pro
Lys
835
Lys
Asp
Trp
Asp
Asp
915
Arg
Arg
Tyr

Lys

Gln
995

Glu
740
Pro
Gly
Asp
Lys
Ile
820
Ala
Thr
Glu
Glu
Glu
900
Phe
Ser
Lys
Tyr
Gly

980

Ser

725
Thr

Phe
Glu
Glu
Thr
805
Thr
Asn
Glu
Tyr
Ala
885
Lys
Gln
Pro
Tyr
Asp
965

Arg

Leu

His
Val
Lys
Ile
790
Tyr
Ile
Arg
Val
Thr
870
Phe
Thr
Glu
Phe
Ala
950
Gly

Pro

Lys

His His

Lys Val
760

Phe Met

775

Pro Tyr

Gln Val

His Pro

Lys Leu
840

Lys Thr

855

Ile Gly

Lys Lys
Tyr Glu
Val Glu

920
Ala Val

935
Lys Lys

Lys Leu

Val Glu

His
745
Ser
Arg
Arg
Lys
Lys
825
Ser
Leu
Lys
Lys
Leu
905
Glu
Tyr
Asn

Asn

Gln
985

730
Ala

Arg

Glu

Glu

Trp

810

Ile

Asp

Lys

Ile

Gln

890

Leu

Lys

Cys

Asn

Lys
970

Val
Tyr
Ile
Tyr
795
Ser
Lys
Ala
Ser
Lys
875
Asp
Val
Asn
Glu
Gly

955
His

Asp
His
Asp
780
Lys
Asn
Phe
Thr
Gly
860
Asp
Lys
Thr
Gly
Glu
940

Pro

Ile

Thr Lys Asn

Ala
Tyr
765
Val
Lys
Phe
Ser
Ile
845
Lys
Ile
Leu
Ile
Lys
925
Asn
Val

Asn

Gly

Thr
750
Ala
Glu
Ala
Arg
His
830
Tyr
Glu
Tyr
Leu
Ala
910
Val
Gly
Tle

Ile

Arg
990

735
Leu

Val
Thr
Lys
Glu
815
Gln
Ser
Lys
Thr
Met
895
Ala
Lys
Ile
Arg
Thr

975
Lys

Cys
Asn
Gly
His
800
Gln
Val
Val
Ile
Val
880
Lys
Thr
Arg
Pro
Ser
960

Lys

Val

Pro Tyr Arg Tyr Asp Ile Tyr Gln Asp Leu
1005

1000

Thr Lys Ala Tyr Tyr Thr Val Gln Leu Tyr Tyr
1020
Val Glu Gly Glu Tyr Gly Ile Thr Glu Lys
1035

1010
Phe
1025

1015

1030

296

Ser Asp Leu

Glu Tyr Met
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Lys

Phe

Ser

Ser

Asn

Asn

Asn

Glu

Lys
1040
Ser
1055
Gln
1070
Ile
1085
Gln
1100
Ile
1115
Thr
1130
Pro
1145

210> 1
211> 1
212> P

<213>
223>

<400> 1
Met Tyr Ser

1
Val

Phe

Gly

Lys

65

Asn

Thr

Gly

Gln

Ile

Ser

Ala

50

Lys

Val

Lys

Ile

Asp

Val

Leu

Arg

Asn

Phe

Ala

Asp

Lys

34

150
RT

34

Asp

Ala
35
Arg

Leu

Cys

Gly

Ser

115
Tyr

Ala

Gln

Tyr

Phe

Lys

Lys

Ile

Asn

Tle
Glu
20

Lys
Arg
Leu
Pro
Glu
100

Tyr

Lys

Glu

Lys

Asp

Lys

Gln

Tyr

Leu

Ile

Fn 2R S
APGO8770_ RGN

Gly
5
Glu
Asn
Leu
Glu
Tyr
85
Leu

Leu

Glu

Gln

Asn

Val

Gly

Lys

Gly

Gly

Ile

Leu

Thr

Ser

Ile

Ala

70

Gln

Tyr

Asp

Gln

Thr Lys Gly Gln

1045

Asp Gly

1060

Arg Phe

1075

Leu Glu

1090

Pro Tyr

1105

Lys Glu

1120

Lys Lys

1135
Lys
1150

Asp Leu

Gly Lys

Glu Lys
40

95
Ile Gly

Leu Arg

Lys Val

Glu Asp

120
Val Arg

Gly
Ile
25

Asn
Lys
Phe
Val
Val
105
Asp

Lys

297

Leu Glu

Tyr Asn

Gln Glu

Asn Asn

Gly Lys

His His

Tle
10

Val
Leu
Thr
Tyr
Lys
90

Leu

Ala

Asn

Ser

Asp

Glu

Asn

Glu

75

Gly

His

Glu

Ala

Val Val

1050

Ile Glu

1065

Phe Gln

1080

Met Ile

1095

Gly Ala

1110

Lys Leu

1125

Leu Ser

1140

Ser Val

Leu Gly

Arg Arg
45
Arg Leu

60
Asp Lys

Leu Thr

Tle Val

Ala Ala

125
Gln Leu

Arg

Trp

Ser

Pro

Ile

Arg

Tyr

Gly
Val
30

Thr
Lys
Ala
Glu
Lys
110

Lys

Leu

Phe

Lys

Ala

Ala

Asn

Lys

Glu

Trp
15

Arg
Ser
Asp
Leu
Gly
95

Lys

Glu

Thr

Cys

Asp

Asn

Glu

Leu

Phe

Lys

Ser

Leu

Arg

Ala

Lys

80

Leu

Arg

Ser

Lys
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Tyr
145
Val
Lys
Gln
Val
Pro
225
Arg
Asp
Leu
Leu
Ile
305
Asp
Arg
Arg
Leu
Thr
385
Leu

Ser

Leu

130
Thr

Lys

Val

Ala

Gln

210

Tyr

Trp

Lys

Ser

Lys

290

Leu

Ile

Leu

Asn

Pro

370

Glu

Ala

Gln

His

Pro
Thr
Ser
Leu
195
Pro
Tyr
Ser
Leu
Leu
275
Tle
Thr
Ala
Asp
Trp
355
Thr
Arg
Glu

Ser

Leu
435

Gly
Gly
Ala
180
Tyr
Gly
His
Asp
Ile
260
Ser
Asp
Glu
Lys
Lys
340
Arg
Glu
Glu
Pro
Ile

420
Leu

Gln
Ile
165
Tyr
Pro
Ile
Gly
Phe
245
Gly
Ala
Gly
Leu
Leu
325
Lys
Lys
Thr
Gly
Val
405

Ser

Ile

Tle
150
Asn
Ala
Asn
Ala
Pro
230
Gln
Lys
Gln
Glu
Met
310
Leu
Gly
Tle
Tle
Val
390
Lys

Thr

Pro

135
Gln

Gly
Asp
Glu
Glu
215
Gly
Lys
Asp
Gln
Gln
295
Thr
Gly
Lys
Phe
Asp
375
Glu
Ser

Gln

Glu

Leu
Gln
Glu
Leu
200
Asp
Asn
Thr
Phe
Tyr
280
Pro
Lys
Val
Pro
Ala
360
Cys
Asn
Leu

Ala

Leu
440

Gln Arg Leu

Gly
Leu
185
Thr
Ala
Glu
Gly
Gln
265
Asn
Leu
Glu
Lys
Glu
345
Glu
Leu
Thr
Val
Trp

425
Ile

298

Asn
170
Ala
Asp
Gly
Ala
Gln
250
Gly
Leu
Ser
Phe
Lys
330
Tle
Ala
Ala
Leu
Leu
410
His

Lys

155
Tyr

Thr
Asp
Leu
Asn
235
Pro
Glu
Leu
Pro
Ala
315
Glu
His
Gly
Lys
Ala
395
Asp

Arg

Ser

140
Lys

Gln
Tle
Trp
Tle
220
Asn
Ala
Leu
Asn
Thr
300
Arg
Gln
Thr
Tle
Val
380
Phe
His
Phe

Thr

Glu
Leu
Leu
Tle
205
Tyr
Ser
Ala
Arg
Asp
285
Gln
Phe
Leu
Leu
Asp
365
Leu
Glu
Tyr

Ser

Ser
445

Asn
Asn
Lys
190
Ala
Arg
Pro
Asn
Ala
270
Leu
Lys
Gly
Ser
Lys
350
Leu
Thr
Leu
Lys
Leu

430
Glu

Asn
Val
175
Thr
Leu
Lys
Tyr
Tle
255
Ser
Thr
Glu
Val
Gly
335
Gly
Ala
Leu
Pro
Glu
415

Lys

Gln

Arg
160
Phe
Gln
Phe
Arg
Gly
240
Phe
Gly
Asn
Phe
Asn
320
Trp
Tyr
Thr
Asn
Glu
400
Leu

Thr

Asn



CN 116157144 A

.1l

%=

231/267 7

Thr Leu Leu Glu

Ser
465
Asn
Ala
Glu
Glu
Phe
545
His
Asp
Val
Leu
Gln
625
Phe
Trp
Glu
Arg
Leu
705
Gly

Lys

Ala

450
Asp

Pro

Leu

Met

Leu

530

Leu

Lys

Gly

Ser

610

Val

Lys

Val

Thr

Asn

690

Gln

Ser

Thr

Val

Tyr
Thr
Leu
Pro
515
Gln
Gln
Asn
Val
Asp
595
Asp
Lys
Lys
Glu
Arg
675
Leu
Ser
Phe

Arg

Thr

Lys
Val
Glu
500
Arg
Thr
Lys
Arg
Cys
580
Ser
Ser
Gly
Tle
Ser
660
Asn
Asn
Phe
Thr
Glu

740

Pro

Gln
Lys
Asn
485
Lys
Asp
Lys
Ser
Arg
565
Ala
Thr
Ile
Gln
Asn
645
Arg
Ile
Asp
Phe
His
725

Thr

Phe

Phe
Leu
470

Lys

Tyr

Asn
Gly

550
Phe

Glu
Asn
Gln
630
Gly
Pro
Phe
Thr
Glu
710
Thr
His

Val

Gln
455
Pro
Thr
Gly
Asn
Ser
535
Trp
Leu
Thr
Ile
Asn
615
Thr
Lys
Phe
Asp
Arg
695
Asn
Leu
His

Lys

Leu
Thr
Val
Lys
Glu
520
Gln
Ser
Ala
Gly
Asp
600
Lys
Pro
Phe
Ser
Ser
680

Tyr

Gln

His

Val

Lys Ala Gly

Lys
Ser
Asp
505
Glu
Arg
Gln
Lys
Asn
585
His
Val
Tyr
Ser
Arg
665
Glu
Ala
Asp
Lys
His
745

Ser

299

Glu
Gln
490
Gln
Glu
Lys
Glu
Leu
570
Pro
Tle
Leu
Asp
Asn
650
Lys
Gln
Ser
Thr
Lys
730

Ala

Arg

Val
475
Ala
Ile
Glu
Asn
Lys
555
Leu
Ile
Ile
Val
Ala
635
Trp
Lys
Val
Arg
Ile
715
Trp

Ile

Tyr

Val
460
Leu

Phe

His

Asp
540
Phe
Tyr
Ser
Pro
Leu
620
Trp
Asp
Ala
Gln
Leu
700
Val
Gly

Asp

His

Arg

Ala

Lys

Tyr

Lys

525

Ser

Gln

Tyr

Pro

Ile

605

Ser

Met

Glu

Asn

Asn

685

Val

Arg

Ala

Ala

Tyr

Lys
Glu
Val
Tle
510
Arg
Gln
Ala
Phe
Glu
590
Ser
His
Ala
Tyr
Asn
670
Phe
Leu
Val
Asp
Ser

750
Ala

Arg
Tle
Met
495
Thr
Tle
Gln
Thr
Glu
575
Leu
Tle
Ala
Gly
Gln
655
Leu
Leu
Asn
Val
Leu
735

Leu

Val

Tyr
Tyr
480
Asp
Val
Lys
Tyr
Ile
560
Gln
Leu
Ser
Asn
Ala
640
Lys
Leu
Ser
Thr
Asn
720
Asp

Cys

Asn
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Glu
Glu
785
Tyr
Leu
Asp
Arg
Thr
865
Asp
Glu
Thr
Val
Ala
945
Leu
Asp
Thr
Glu
Arg

Lys

Phe

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

Leu Gln Ser Leu Lys Pro Tyr Arg Tyr Asp Ile Tyr Gln Asp Leu

995 1000 1005
Thr Lys Ala Tyr Tyr Thr Val Gln Leu Tyr Tyr Ser Asp Leu
1010 1015 1020
Phe Val Glu Gly Glu Tyr Gly Ile Thr Glu Lys Glu Tyr Met
1025 1030 1035
Lys Val Ala Glu Gln Thr Lys Gly Gln Val Val Arg Phe Cys
1040 1045 1050
Ser Leu Gln Lys Asn Asp Gly Leu Glu Ile Glu Trp Lys Asp
1055 1060 1065

300



CN 116157144 A

FF

.1l

2.3

233/267 T

Ser Gln Arg

Ser

Asn

Asn

Asn

Glu

107
Ile
108
Gln
110
Ile
111

Thr Asp

113

Pro Lys

114

210>
211>
212>
213>
223>
<400>
Met Lys Arg His Tyr

1
Gly

Val
Ser
Gln
65

Ser
Ser
Ala
Arg
Leu

145
Asp

Tyr
Arg
Lys
50

Ser
Glu
Gln
Lys
Asn
130

Glu

Ser

0

Asn

5

Phe

0

Ala

5

0

5
135
1053
PRT

Tyr

Phe

Lys

Lys

Ile

Asn

Asp Val

Lys Gly

Gln Lys

Tyr Gly

Leu Gly

Ile Ile

8] 2 B R

APGO8167_RGN

135

Gly
Leu
35

Arg
Val
Leu
Asn
Arg
115
Glu

Glu

Glu

Tle
20

Phe
Gly
Lys
Ser
Leu
100
Arg
Leu

Lys

Val

5
Ile

Lys

Ala

Lys

Gly

85

Ser

Gly

Ser

Tyr

Arg

Ile

Asp

Glu

Arg

Leu

70

Ile

Glu

Val

Thr

Val

150
Gly

Arg Phe Tyr Asn

1075

Leu Glu Gln Glu

1090

Pro Tyr Asn Asn

1105

Lys

Glu Gly Asn

1120

Lys

Lys His His

1135

Lys

1150

Leu
Tyr
Ala
Arg
55

Leu
Asn
Val
His
Lys
135

Ala

Ala

Gly
Glu
Asn
40

Leu
Phe
Pro
Glu
Asn
120
Glu

Glu

Ile

Leu
Thr
25

Val
Lys
Asp
Tyr
Phe
105
Val
Gln
Leu

Asn

301

Asp
10

Arg
Glu
Arg
Tyr
Glu
90

Ser
Asn
Ile

Gln

Arg

Ile

Glu

Asn

Arg

Asp

75

Ala

Gly

Glu

Ser

Leu

155
Phe

Phe

Met

Gly

Lys

Leu

Gln

1080

1095

Ala

1110

1125

1140

Gly
Val
Asn
Arg
60

Leu
Arg
Ala
Val
Arg
140

Glu

Lys

Tle
Tle
Glu
45

Lys
Leu
Val
Leu
Glu
125
Asn

Arg

Thr

Ser Ala Asn

Met Pro Ala Glu

Tle Asn Leu

Thr
Asp
30

Gly
His
Thr
Lys
Leu
110
Glu
Ser

Leu

Ser

Ser
15

Ala
Arg
Arg
Asn
Gly
95

His
Asp
Lys

Lys

Asp

Leu Arg Lys Phe

Ser Tyr Glu Lys

Val

Gly

Arg

Leu

His

80

Leu

Leu

Thr

Ala

Thr

160
Tyr
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Val
Leu
Arg
Asp
225
Pro
Asn
Glu
Lys
Val
305
Pro
Glu
Glu
Ala
Lys
385
Asn
Ile
Gln

Val

Ile
465

Lys
Asp
Thr
210
Ile
Glu
Ala
Lys
Gln
290
Asn
Glu
Arg
Ile
Lys
370
Leu
Leu
Phe
Lys
Val

450
Lys

Glu
Gln
195
Tyr
Lys
Glu
Leu
Leu
275
Lys
Glu
Phe
Lys
Leu
355
Leu
Thr
Tle
Asn
Glu
435

Lys

Lys

Ala
180
Ser
Tyr
Glu
Leu
Asn
260
Ala
Lys
Glu
Thr
Glu
340
Thr
Asn
Gly
Leu
420

Ile

Arg

165
Lys

Phe

Glu

Arg
245
Asp

Tyr

Lys

Lys

325

Ile

Ile

Ser

Tyr

405

Leu

Pro

Ser

Gly

Gln

Ile

Gly

Tyr

230

Ser

Leu

Tyr

Pro

Ile

310

Phe

Ile

Tyr

Glu

Thr

390

Glu

Lys

Thr

Phe

Leu
470

Leu
Asp
Pro
215
Glu
Val
Asn
Glu
Thr
295
Lys
Lys
Glu
Gln
Leu
375
Gly
Leu
Leu
Thr
Tle

455

Pro

Leu
Thr
200
Gly
Met
Lys
Asn
Lys
280
Leu
Gly
Ile
Asn
Ser
360

Thr

Thr

Val
Leu
440
Gln

Ser

Lys
185
Tyr
Lys
Leu
Tyr
Leu
265
Phe
Lys
Tyr
Tyr
Ala
345
Ser
Gln
His
His
Pro
425
Val

Ser

Asp

302

170
Val

Ile
Gly
Ile
Ala
250
Val
Gln
Gln
Arg
His
330
Glu
Glu
Glu
Ser
Thr
410
Lys
Asp

Ile

Ile

Gln
Asp
Ser
Gly
235
Tyr
Ile
Ile
Ile
Val
315

Asp

Val

Glu
Leu
395
Ser
Lys
Asp

Lys

Ile
475

Lys
Leu
Pro
220
His
Asn
Ser
Tle
Ser
300
Thr
Tle
Leu
Tle
Tle
380
Ser
Asp
Met
Phe
Val

460
Ile

Glu
Leu
205
Phe
Cys
Ala
Arg
Glu
285
Lys
Ser
Lys
Asp
Gln
365
Glu
Leu
Asn
Asp
Ile
445

Ile

Glu

Tyr
190
Glu
Gly
Thr
Asp
Asp
270
Asn
Glu
Thr
Gly
Gln
350
Glu
Gln
Lys
Gln
Leu
430
Leu

Asn

Leu

175
His

Thr
Trp
Tyr
Leu
255
Asp
Val
Tle
Gly
Tle
335
Tle
Glu
Tle
Ala
Met
415
Ser
Ser

Ala

Ala

Gln
Arg
Lys
Phe
240
Tyr
Asn
Phe
Phe
Lys
320
Lys
Ala
Leu
Ser
Ile
400
Ala
Gln
Pro

Ile

Arg
480
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Glu

Arg

Gly

Met

Asp

545

Arg

Gln

Ser

Leu

Tyr

625

Phe

Met

Val

Lys

Ala

705

Leu

Gln

Ile

Tyr

Asn

Lys
Asn
Lys
Gln
530
Leu
Ser
Glu
Ser
Asn
610
Leu
Tle
Thr
Lys
Phe
690
Leu
Asp
Ala
Phe
Lys

770
Asp

Asn
Arg
Glu
515
Glu
Leu
Val
Glu
Ser
595
Leu
Leu
Asn
Leu
Ser
675
Lys
Tle
Arg
Glu
Tle
755

Tyr

Thr

Ser
Gln
500
Asn
Gly
Asn
Ser
Asn
580
Asp
Ser
Glu
Arg
Leu
660
Tle
Lys
Tle
Ala
Ser
740
Thr

Ser

Leu

Lys
485
Thr
Ala
Lys
Asn
Phe
565
Ser
Ser
Lys
Glu
Asn
645
Arg
Asn
Glu
Ala
Asn
725
Met
Pro
His

Tyr

Asp

Asn

Lys

Cys

Pro

550

Asp

Lys

Lys

Gly

Arg

630

Leu

Ser

Gly

Arg

Asn

710

Lys

Pro

His

Arg

Ser

Ala
Glu
Tyr
Leu
535
Phe
Asn
Lys
Met
Lys
615
Asp
Val
Tyr
Gly
Asn
695
Ala
Val
Glu
Gln
Val

775
Thr

Gln
Arg
Leu
520
Tyr
Asn
Ser
Asp
Asp
600
Asp
Ile
Asp
Phe
Phe
680
Gln
Asp
Met
Ile
Ile
760

Asp

Arg

Lys Leu Ile

Tle
505
Tle
Ser
Tyr
Phe
Asn
585
Tyr
Arg
Asn
Thr
Ser
665
Thr
Gly
Tyr
Glu
Glu
745
Gln
Lys

Lys

303

490
Glu

Glu
Leu
Glu
Asn
570
Arg
Glu
Ile
Arg
Arg
650
Val
Ser
Tyr
Val
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

Ser

Asp

Asn
Tle
Tle
Ala
540
Asp
Lys
Pro
Phe
Lys
620
Ser
Ala
Asn
Leu
His
700
Lys
Thr
Gln
Lys
Asn

780
Lys

Glu
Tle
Lys
525
Tle
His
Val
Phe
Lys
605
Lys
Val
Thr
Leu
Arg
685
His
Glu
Val
Glu
Asp
765

Arg

Gly

Met
Arg
510
Leu
Pro
Ile
Leu
Gln
590
Lys
Lys
Gln
Arg
Asp
670
Arg
Ala
Trp
Glu
Tyr
750
Phe

Glu

Asn

Gln

495

Thr

His

Leu

Ile

Val

075

Tyr

His

Lys

Lys

Glu

655

Val

Lys

Glu

Lys

Glu

735

Lys

Lys

Leu

Thr

Lys

Thr

Asn

Glu

Pro

560

Lys

Leu

Ile

Val

Asp

640

Leu

Lys

Trp

Asp

Lys

720

Asn

Glu

Asp

Val

Leu
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785 790 795 800
Ile Val Asn Asn Leu Asn Gly Leu Tyr Asp Lys Asp Asn Asp Lys Leu
805 810 815
Lys Lys Leu Met Asn Gln Ser Pro Glu Lys Leu Leu Met Tyr His His
820 825 830
Asp Pro Gln Thr Tyr Gln Lys Leu Lys Leu Ile Met Glu Gln Tyr Gly
835 840 845
Gly Glu Lys Asn Pro Leu Tyr Lys Tyr His Glu Glu Thr Gly Asn Tyr
850 855 860
Leu Thr Lys Tyr Ser Lys Lys Asp Asn Gly Pro Val Ile Lys Lys Ile
865 870 875 880
Lys Tyr Tyr Gly Asn Lys Leu Asn Val His Leu Asp Ile Thr Asp Asp
885 890 895
Tyr Pro Asn Ser Arg Asn Lys Val Val Lys Leu Ser Leu Lys Pro Phe
900 905 910
Arg Phe Asp Val Tyr Leu Asp Asn Gly Val Tyr Lys Phe Val Thr Ile
915 920 925
Lys Asn Leu Asp Val Ile Lys Lys Glu Asp Tyr Tyr Glu Val Asn Ser
930 935 940
Lys Cys Tyr Lys Glu Ala Lys Lys Leu Lys Gln Ile Ser Asp Gln Ala
945 950 955 960
Glu Phe Ile Ala Ser Phe Tyr Asn Asn Asp Leu Ile Lys Val Asn Gly
965 970 975
Glu Leu Tyr Arg Ile Ile Gly Val Asn Asn Asp Leu Leu Asn Arg Ile
980 985 990
Glu Val Asn Met Val Asp Ile Thr Tyr Lys Glu Tyr Leu Glu Thr Met
995 1000 1005
Asn Asp Lys Arg Thr Pro Arg Ile Phe Lys Ala Ile Thr Gly Lys
1010 1015 1020
Thr Gln Ser Ile Lys Lys Tyr Ser Thr Asp Ile Leu Gly Asn Leu
1025 1030 1035
Tyr Glu Val Lys Ser Lys Gln Asn Pro Gln Met Ile Met Lys Arg
1040 1045 1050
<210> 136
211> 1052
<212> PRT
213> Fil & BR B Jm )
223> APG01604 RGN
<400> 136

304
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Met
1
Gly
Val
Ser
Asp
65
Asn
Arg
Ala
Asp
Asn
145
Lys
Ile
Gln
Arg
Gly
225
Tyr
Leu
Gly

Val

Ile

Val
Tyr
Arg
Lys
50

Arg
Ile
Glu
Lys
Glu
130
Leu
Asp
Ile
Leu
Arg
210
Gly
Phe
Phe
Asn
Phe

290
Gly

Thr
Gly
Leu
35

Arg
Ile
Pro
Glu
Arg
115
Gly
Leu
Gly
Lys
Asp
195
Glu
Asp
Pro
Asn
Ser
275

Lys

Val

Lys
Ile
20

Phe
Gly
Lys
Gln
Leu
100
Arg
Asn
Lys
Lys
Glu
180
Asp
Tyr
Leu
Asn
Ala
260
Lys

Gln

Ser

Tyr

Ile

Pro

Ala

Gln

Ser

85

Ser

Gly

Glu

Asp

Val

165

Val

Asp

Phe

Lys

Glu

245

Leu

Leu

Lys

Pro

Ile

Asn

Glu

Arg

Leu

70

Pro

Lys

Ile

Leu

Lys

150

Arg

Lys

Phe

Glu

Lys

230

Leu

Asn

Glu

Lys

Asp

Leu
Tyr
Ala
Arg
55

Leu
Ser
Asp
His
Ser
135
Tyr
Gly
Gln
Ile
Gly
215

Trp

Arg

Gly
Glu
Asn
40

Leu
Ser
Pro
Glu
Asn
120
Thr
Val
Glu
Leu
Asn
200
Pro
Tyr
Ser
Leu
His
280

Pro

Ile

Leu Asp Ile

Asp
25

Val
Lys
Glu
Tyr
Leu
105
Val
Lys
Cys
Lys
Leu
185
Arg
Gly
Glu
Val
Asn
265
Glu
Thr

Lys

305

10
Lys

Glu
Arg
Tyr
Glu
90

Val
Glu
Glu
Glu
Asn
170
Glu
Tyr
Lys
Thr
Lys
250
Asn
Lys

Leu

Gly

Thr

Asn

Arg

Asn

75

Ile

Ile

Ala

Gln

Leu

155

Thr

Ile

Gly

Leu

235

Tyr

Leu

Lys

Phe

Gly
Ile
Asn
Arg
60

Leu
Arg
Ala
Val
Leu
140
Leu
Phe
Gln
Asp
Ser
220
Met
Ser
Val
His
Gln

300
Arg

Tle
Tle
Glu
45

Tle
Val
Val
Leu
Asp
125
Ala
Leu
Lys
Lys
Leu
205
Pro
Gly
Tyr
Tle
Tle
285

Ile

Ile

Thr
Asp
30

Gly
His
Asp
Lys
Leu
110
Glu
Lys
Glu
Thr
Glu
190
Ile
Phe
His
Ser
Gln
270
Ile

Ala

Asn

Ser
15

Ala
Arg
Arg
Leu
Gly
95

His
Thr
Asn
Arg
Thr
175
Ala
Glu
Gly
Cys
Ala
255
Arg
Glu

Asn

Lys

Val

Gly

Arg

Leu

80

Leu

Ile

Gln

Asn

Leu

160

Asp

His

Thr

Trp

Thr

240

Asp

Glu

Asn

Glu

Ser
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305

Gly Lys Glu

Val

Ile

Glu

Ile

385

Cys

Met

Ala

Ser

Lys

465

Ala

Gln

Gln

His

Leu

545

Ile

Val

Tyr

His

Leu
Ala
Leu
370
Ser
Ile
Glu
Lys
Pro
450
Val
Arg
Lys
Tyr
Asp
530
Glu
Pro
Lys

Phe

Val
610

Ile
Glu
355
Asn
Asn
Asn
Ile
Thr
435
Val
Ile
Glu
Lys
Gly
515
Glu
Asp
Arg
Gln
Asn

595
Leu

Thr
Asp
340
Tle
Gln
Leu
Leu
Phe
420
Asn
Val
Glu
Ser
Asn
500
Asn
Gln
Leu
Ser
Thr
580

Ser

Asn

Phe
325
Gln
Leu
Leu
Ser
Val
405
Thr
Lys
Lys
Lys
Asn
485
Glu
Gln
Glu
Tle
Val
565
Glu

Gly

Leu

310
Thr Glu

Ser Ile

Thr Tle

Ser Glu
375

Gly Tyr

390

Ile Glu

Tyr Leu

Ile Pro

Arg Thr
455

Tyr Gly

470

Ser Lys

Thr Thr

Asn Ala

Gly Lys
535

Asn Asn

550

Ser Phe

Asn Ser

Glu Thr

Ser Lys
615

Phe
Leu
Tyr
360
Tle
Asn
Glu
Asn
Lys
440
Phe

Val

Asp

Lys
520
Cys
Pro
Asp
Lys
Lys

600

Ser

Lys
Glu
345
Gln
Ile
Gly
Leu
Ile
425
Asn
Gly
Pro
Lys
Lys
505
Arg
Leu
Gln
Asn
Lys
585

Leu

Lys

306

Leu
330
Asn
Asp
Asn
Thr
Trp
410
Lys
Met
Gln
Glu
Gln
490
Arg
Leu
Tyr
Tyr
Ser
570
Ser

Ser

Asp

Val
Lys
Glu
His
395
His
Pro
Ile
Ala
Asp
475
Lys
Ile
Val
Ser
Tyr
55h
Tyr
Asn

Tyr

Arg

His
Gln
Glu
Gln
380
Arg
Thr
Lys
Asp
Ile
460
Ile
Phe
Asn
Glu
Leu
540
Glu
Gln
Arg

Asn

Ile
620

Asp
Leu
Ser
365
Asp
Leu
Ser
Lys
Glu
445
Asn
Tle
Tle
Glu
Lys
525
Glu
Val
Asn
Thr
Gln

605

Ser

Leu
Leu
350
Tle
Lys
Ser
Arg
Tle
430
Phe
Val
Tle
Asn
Tle
510
Tle
Ser
Asp
Lys
Pro
590

Phe

Lys

Lys
335
Asp
Ile
Glu
Leu
Asn
415
Asp
Ile
Ile
Glu
Ser
495
Ile
Arg
Ile
His
Val
575
Tyr

Lys

Lys

320
Lys

Gln

Asn

Ser

Lys

400

Gln

Leu

Leu

Asn

Leu

480

Leu

Gly

Leu

Pro

Ile

560

Leu

Gln

Gln

Lys
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Lys

625

Lys

Glu

Val

Val

Glu

705

Lys

Asn

Thr

Phe

Asn

785

Val

Lys

Pro

Glu

Thr

865

Val

Lys

Phe

Tyr

Glu

Glu

Leu

Lys

Trp

690

Asp

Lys

Gly

Phe

Lys

770

Asp

Ser

Lys

Lys

Lys

850

Lys

Leu

Tyr

Asp

Leu

Tyr
Phe
Thr
Val
675
Lys
Ala
Leu
Lys
Ser
755
Phe
Thr
Pro
Phe
Thr
835
Asn
Tyr
Gly
Ser
Val

915
Asp

Leu
Tle
Asn
660
Lys
Phe
Leu
Lys
Ser
740
Tle
Ser
Leu
Tle
Asn
820
Phe
Pro
Ser
Asp
Asn
900

Tyr

Val

Leu
Asn
645
Tyr
Thr
Lys
Ile
Lys
725
Asp
Pro
His
Tyr
Thr
805
Lys
Glu
Leu
Lys
Lys
885
Ser

Leu

Leu

Glu
630
Arg
Leu
Ile
Lys
Ile
710
Ala
Ala
Lys
Arg
Ser
790
Asn
Asn
Lys
Ala
Lys
870
Val
Lys

Thr

Lys

Glu

Asn

Lys

Asn

Glu

695

Ala

Asn

Thr

Gln

Val

775

Thr

Ile

Pro

Leu

Lys

855

Asn

Gly

Ile

Asp

Lys

Arg
Leu
Ala
Gly
680
Arg
Asn
Ala
Val
Val
760
Asp
Arg
Tyr
Glu
Glu
840
Tyr
Asn
Lys
Val
Lys

920
Asp

Asp
Val
Tyr
665
Ser
Asn
Ala
Ile
Glu
745
Asn
Lys
Lys
Ser
Lys
825
Val
His
Gly
His
Lys
905
Gly

Asn

307

Ile
Asp
650
Phe
Phe
His
Asp
Leu
730
Asn
Asp
Lys
Ile
Lys
810
Phe
Ile
Glu
Pro
Leu
890
Lys

Tyr

Tyr

Asn
635
Thr
Ser
Thr
Gly
Phe
715
Glu
Asp
Tle
Pro
Glu
795
Asp
Leu
Met
Glu
Tle
875
Asp
Thr

Lys

Tyr

Lys

Arg

Ala

Asp

Tyr

700

Leu

Gln

Asn

Lys

Asn

780

Asn

Asn

Met

Lys

Thr

860

Val

Val

Ile

Phe

Tyr

Tyr
Tyr
Asn
Tyr
685
Lys
Phe
Pro
Glu
Glu
765
Arg
His
Asp
Tyr
Gln
845
Gly
Lys
Thr
Asn
Ile

925
Ile

Glu
Ala
Asp
670
Leu
His
Lys
Ser
Tyr
750
Phe
Gln
Thr
Glu
Gln
830
Tyr
Glu
Thr
His
Pro
910

Thr

Leu

Val
Thr
655
Met
Arg
His
Glu
Leu
735
Val
Arg
Leu
Phe
Leu
815
His
Ala
Tyr
Ile
Lys
895
Tyr

Ile

Lys

Gln
640
Arg
Asp
Lys
Ala
Asn
720
Asp
Glu
Asp
Ile
Ile
800
Lys
Asp
Asn
Leu
Lys
880
Tyr
Arg

Ser

Glu
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Lys

945

Phe

Ile

Leu

Ile

Asn

Ala

930

Tyr Glu Glu Leu Lys

950

Ile Gly Ser Phe Tyr

965

Phe Lys Val Val Gly

980

Asp Leu Leu Asp Ile

Lys
101
Ile
102
His
104

210>
211>
212>
213>
223>
<400>
Met Ser Asn

1
Gly

Ser

Gly

Lys

65

Arg

Glu

Lys

Gly

Val

Arg

Phe

50

Arg

Asn

Gln

Arg

Ser
130

995

Thr Asn Arg Ile Ile

0

5

Ser Asn His Pro Gln

0
137
1129
PRT

BERKER SRl
APG03021 RGN

137

Gly
Leu
35

Arg
Val
Leu
Leu
Arg

115

Ser

Gly
Ile
20

Phe
Gly
Arg
Asn
Thr
100

Gly

Asp

Lys
5
Ile
Ser
Ala
Asp
Leu
85
Asn

Ile

Tyr

Ile

Asp

Ala

Arg

Leu

70

Asn

Glu

Ser

Ala

935

940

Ile Lys Lys Ser Ile Ser Asp Thr Asp Gln

955

960

Tyr Asn Asp Leu Ile Lys Ile Asn Asp Gln

970

975

Val Asn Asn Asp Leu Leu Asn Arg Ile Glu

Ser Tyr Lys Glu Tyr Cys Lys

1000

985

990

Tle Asn Asn

1005

Lys Gly Ile Thr Lys

1015
Glu Lys Phe Ser Thr Asp Val Leu Gly Asn
1030

1045

Leu

Ala

Ala

Arg

95

Phe

Pro

Glu

Tyr

Lys
135

Gly
Lys
Asn
40

Leu
Glu
Tyr
Leu
Leu

120

Ser

Leu
Thr
25

Ala
Thr
Lys
Glu
Phe
105

Asp

Ile

308

Asp
10

Gly
Glu
Arg
Tyr
Leu
90

Ala

Asp

Asp

Ile

Asn

Asn

Arg

Asp

75

Arg

Ala

Ala

Glu

1020

1035
Leu Ile Phe Lys Gln Arg Asp
1050

Gly

Val

Asn

Lys

60

Ile

Val

Leu

Glu

Asn
140

Val
Ile
Ala
45

Lys
Ser
Lys
Arg
Asp

125
Arg

Ala
His
30

Glu
His
Thr
Gly
Thr
110

Asp

Arg

Ser
15

Ala
Arg
Arg
Asp
Leu
95

Ile

Ser

Leu

Lys Ile Thr

Leu Tyr Lys

Val

Asn

Arg

Val

Phe

80

Thr

Ala

Thr

Leu
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Lys
145
Gly
His
Arg
Glu
Tyr
225
Arg
Lys
Thr
Pro
Asp
305
Glu
Arg
Arg
Arg
Arg
385
Thr
Ser

Glu

Leu

Thr

Gln

Arg

Lys

Phe

210

His

Thr

Cys

Ala

Thr

290

Phe

Ile

Val

Lys

Glu

370

Glu

Glu

Ala

Leu

Thr

Lys
Leu
Leu
Tle
195
Tle
Gly
Asp
Ser
Gln
275
Glu
Ala
Ala
Asp
Leu
355
Thr
Gly
Glu
Phe
Tle

435
Arg

Thr
Arg
Ile
180
Leu
Glu
Pro
Gly
Phe
260
Glu
Thr
Lys
Lys
Asn
340
Lys
Leu
Ile
Gln
Asn
420

Pro

Leu

Pro

Gly
165
Asn
Glu
Asp

Gly

Thr
245
Tyr

Phe
Gly
Lys
Ile
325
Lys
Phe
Asp
Glu
Ile
405
Lys

Glu

Glu

Gly
150
Asn
Val
Ala
Tyr
Asn
230
Thr
Pro
Asn
Lys
Ser
310
Val
Asp
Asn
Lys
Asp
390
Ser
Gly

Leu

Lys

Gln

Phe

Phe

Gln

Ile

215

Glu

Leu

Glu

Phe

Leu

295

Lys

Asp

Lys

Leu

Leu

375

Thr

Glu

Trp

Tyr

Phe

Ile

Thr

Ser

Ser

200

Glu

Lys

Glu

Glu

Leu

280

Ser

Ala

Cys

Pro

Ser

360

Ala

Ile

Ile

His

Val

440
Lys

Gln Leu Glu

Val
Thr
185
Asn
Tle
Ser
Asn
Tyr
265
Asn
Thr
Leu
Ser
Asp
345
Ser
Asp
Lys
Val
Ser
425
Thr

Val

309

Tyr
170
Ser
Tyr
Leu
Arg
Ile
250
Arg
Asp
Glu
Gly
Val
330
Leu
Ile
Ile
Arg
Gln
410
Phe

Ser

Asn

155
Asp

Asp
Asn
Thr
Thr
235
Phe
Ala
Leu
Gln
Ala
315
Asp
His
Asp
Leu
Asn
395
Tle
Ser

Glu

Lys

Arg

Glu

Tyr

Lys

Gln

220

Asp

Gly

Ser

Asn

Lys

300

Ser

Asp

Thr

Ile

Thr

380

Leu

Arg

Ala

Glu

Lys

Leu
Asn
Lys
Gln
205
Lys
Tyr
Ile
Lys
Asn
285
Glu
Lys
Ile
Phe
Asp
365
Leu
Pro
Lys
Lys
Gln

445

Ser

Glu
Gly
Asn
190
Tle
Arg
Gly
Leu
Ala
270
Leu
Tyr
Leu
Lys
Glu
350
Glu
Asn
Ser
Asn
Leu
430

Met

Ser

Lys
Glu
175
Glu
Thr
Lys
Arg
Ile
255
Ser
Lys
Leu
Leu
Gly
335
Pro
Leu
Thr
Gln
Gln
415

Met

Thr

Lys

Tyr
160
Ala
Ala
Asp
Tyr
Phe
240
Gly
Tyr
Val
Val
Lys
320
Tyr
Tyr
Ser
Glu
Phe
400
Ser
Asn

Ile

Asn
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Thr
465
Val
Val
Asp
Glu
Tyr
545
Glu
Leu
Asn
Asp
Lys
625
Trp
Gly
Ile
Tyr
Leu
705
Gln
His

Leu

450
Lys

Val

Lys

Lys

Asn

530

Asn

Leu

Tyr

Lys

Ser

610

Gly

Ser

Lys

Glu

Ala

690

Gly

Leu

His

Trp

Thr
Ala
Lys
Asn
515
Lys
Gly
Lys
Ser
Phe
595
Leu
Gln
Phe
Lys
Val
675
Ser
Lys
Arg

Ala

Gln
755

Ile
Lys
Tyr
500
Ala
Lys
Thr
Thr
Gly
580
Glu
Ala
Lys
Arg
Lys
660
Lys
Arg
Asp
Arg
Val

740
Lys

Asp
Ser
485
Gly
Glu
Glu
Asp
Lys
565
Lys
Ile
Asn
Thr
Glu
645
Arg
Lys
Val
Thr
Lys
725

Asp

Gln

Glu
470
Val
Asp
Asp
Lys
Asn
550
Ile
Leu
Asp
Lys
Pro
630
Met
Glu
Lys
Val
Lys
710
Trp

Ala

Glu

455
Lys

Arg
Phe
Glu
Asp
535
Leu
Arg
Ile
His
Val
615
Tyr
Lys
Tyr
Phe
Leu
695
Val
Asn

Leu

Asn

Glu
Gln
Asp
Lys
520
Asp
Pro
Leu
Ser
Tle
600
Leu
Gln
Asp
Leu
Tle
680
Asn
Ser
Tle

Ile

Pro
760

Ile Thr Asp

Thr
Lys
505
Lys
Ser
Asp
Trp
Ile
585
Leu
Val
Val
Tyr
Leu
665
Glu
Ser
Val
Asp
Ile

745
Met

310

Ile
490
Ile
Phe
Leu
Gly
Tyr
570
His
Pro
Tyr
Ile
Val
650
Thr
Arg
Leu
Val
Lys
730

Ala

Phe

475
Lys

Val
Ile
Lys
Val
555
Gln
Asp
Leu
Ala
Asp
635
Leu
Thr
Asn
Gln
Arg
715
Ser

Ala

Glu

460
Glu

Ile
Ile
Asp
Arg
540
Phe
Gln
Leu
Ser
Trp
620
Ser
Lys
Glu
Leu
Thr
700
Gly
Arg

Ser

Ser

Ile

Ile

Glu

Lys

525

Ala

His

Gly

Val

Leu

605

Thr

Met

Gln

Asn

Val

685

Ala

Gln

Glu

Ser

Tyr
765

Tyr
Asn
Met
510
Lys
Ala
Gly
Glu
His
590
Ser
Asn
Asp
Lys
Ile
670
Asp
Leu
Phe
Thr
Gln

750
Gly

Asn
Ala
495
Pro
Glu
Phe
Asn
Arg
575
Asn
Phe
Gln
Ala
Arg
655
Asp
Thr
Lys
Thr
Tyr
735

Leu

Glu

Pro
480
Ala
Arg
Lys
Leu
Lys
560
Cys
Ser
Asp
Glu
Ala
640
Leu
Lys
Arg
Glu
Ser
720
His
Lys

Asn
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Gln

Lys

785

Thr

Val

Thr

Leu

Ile

865

Asp

Pro

Pro

Lys

Lys

945

Val

Leu

Ser

Asp

Lys

Leu

Thr

Phe

Val Val
770
Tyr Lys

Ile Ser

Asp Ser

Arg Lys
835

Gly Lys

850

Lys Arg

Pro Leu
Ser Glu
Phe Glu
915
Lys Gly
930
Leu Gly
Val Leu

Glu Thr

Phe Glu
995

Ala Ile Arg Glu Lys

1010
Phe Thr
1025
Asn Asn
1040
Ser Lys
1055
Asp Ser

Asn
Glu
Ser
Lys
820
Ala
Tle
Tyr
Thr
Lys
900
Glu
Asn
Asn
Arg
Leu

980
Lys

Leu Tyr Arg

Cys Glu Arg

His Tyr Val

Glu Glu Glu

Lys
Leu
Lys
805
Phe
Lys
Lys
Lys
Trp
885
Leu
Tyr
Gly
Cys
Gln
965

Lys

Gly

Glu
Val
790
Gly
Asn
Leu
Asp
Lys
870
Glu
Ser
Arg
Thr
Tle
950
Tle

Tyr

Thr

Thr
775
Phe
Phe
Arg
Gly
Ile
855
Asp
Asn
Glu
Arg
Pro
935
Asp
Ser

Glu

Gly

Gly

Gln

Glu

Lys

Lys

840

Tyr

Lys

Val

Asp

Glu

920

Ile

Ile

Pro

Leu

Lys

1000

Glu Ile Leu

Pro
Asp
Val
825
Asp
Ser
Thr
Tle
Gly
905
Asn
Lys
Thr

Trp

Met
985

Pro
Glu
810
Ser
Lys
Gln
Gln
Glu
890
Lys
Gly
Ser
Pro
Arg

970
Gly

Tyr
795
Tle
Asp
Lys
Asp
Phe
875
Val
Lys
Leu
Leu
Glu
955

Ala

Leu

Ser Ile Ser Asp Asp
780
Gln Gly Phe Val Asn
800
Leu Phe Ser Tyr Gln
815
Ala Thr Ile Tyr Ser
830
Asp Glu Thr Tyr Val
845
Gly Phe Asp Thr Phe
860
Leu Met Tyr Gln Lys
880
Ile Leu Arg Asp Tyr
895
Thr Val Lys Cys Asn
910
Ile Cys Lys Tyr Ser
925
Lys Tyr Tyr Asp Lys
940
Lys Ser Lys Asn Arg
960
Asp Ile Tyr Phe Asn
975
Lys Tyr Ser Asp Leu
990

Tyr His Ile Ser Gln Glu Lys Tyr

1005

Glu Gly Ile Gly Lys Lys Ser Glu Phe
1015
Asn Asp Leu Ile Leu Ile Lys Asp Thr
1030
Met Leu Arg Phe Gly Ser Lys Asn Asp
1045
Glu Leu Lys Pro Leu Glu Lys Gly Thr
1060

Ile

1020

1035

1050

1065

Leu Pro Val Leu Gly Lys Val Ala

311
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107

Lys Ser Gly Gln Phe Ile Lys

108

110
Lys Lys

111
Lys
<210>
211>
212>
213>
223>
<400>

0

5

0

5

138

1359
PRT

Fr 2R BP0
APGO6015 RGN

138

Met Glu Lys Val Pro

1
Ile Gly

Gly Lys

Ala Asp
50

Lys Trp

65

Lys Val

Pro Lys

Lys Lys

Arg Tyr
130

Tyr Leu

145

Ser Ala

Lys Phe

Glu Thr

Phe
Thr
35

Arg
Arg
Asp
Asp
Asp
115
Ala
Ala
Pro

Lys

Lys

Ala
20

Val
Arg
Leu
Asn
Ala
100
Phe
Leu
Met
Met
Lys

180
Phe

5
Ala

Ile

Gly

Thr
85

Asn
Lys
Met
His
Asn
165

Leu

Asp

Tyr

Thr

Gly

Phe

Leu

70

Phe

Lys

Phe

His

His

150

Ser

Asn

Ile

1075

1090
Ile Tyr Lys Val Arg Thr Asp Val Leu Gly Asn Lys
1105
Glu Gly Asp Lys Pro Lys Leu Asp Phe Lys
1120

Asn

Asp

Val

95

Leu

Phe

Lys

Glu
135
Tle
Phe

Glu

Glu

Ile
Asn
Arg
40

Thr
Asp
Ala
Tyr
Glu
120
Lys
Ile
Lys

Leu

Asn

Gly
Leu
25

Leu
Thr
Glu
Arg
Leu
105
Asp
Arg
Lys
Thr
Phe
185

Ile

312

Leu
10

Asn
Phe
Arg

Ile

Leu
90
Gly

Tyr
Gln
Tyr
Gln
170

Glu

Ser

Lys

Glu

Phe
75

Lys
Ser
Pro
Phe
Arg
155
Asp

Ser

Lys

1080
Gly Leu Asn Lys Thr Asn Ile Ser
1095

1110

1125

Ile
Pro
Glu
Arg
60

Asp
Glu
Leu
Thr
Asp
140
Gly
Phe

Ile

Phe

Gly
Tle
Gly
45

Leu
Lys
Ser
Leu
Tle
125
Tle
Asn
Asp

Asp

Arg

Thr
Arg
30

Lys
Ser
Glu
Asn
Phe
110
Tyr
Arg
Phe
Phe
Ala

190
Asp

Ser
15

Ala
Thr
Arg
Met
Leu
95

Pro
His
Glu
Leu
Val
175

Glu

Ile

Phe Phe Ile

Asn Asn Asn

Ser
Lys
Ala
Arg
Ala
80

Ser
Glu
Leu
Val
Asn
160
Ala
His

Met
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Leu
Ile
225
Lys
Leu
Ile
Ser
Leu
305
Leu
Asp
Lys
Lys
Asp
385
Gln
Gln
Tyr
His
Tyr
465

Ala

Trp

Asn
210
Leu
Ile
Asp
Ser
Asp
290
Tyr
Ser
Val
Ser
Val
370
Lys
Phe
Leu
Tyr
Ala
450
Val

Lys

Asn

195
Gln

Ile

Ala

Ala

Leu

275

Leu

Ser

Lys

Leu

Leu

355

Leu

Ser

Met

His

Pro

435

Gln

Gly

Phe

Phe

Asp

Leu

Thr

Ile

260

Asn

His
Ser
Lys
340
Lys
Asp
Glu
Pro
Gln
420
Phe
Phe
Pro

Ala

Asp
500

Ile
Asp
Ala
245
Leu
Asp
Ala
Ile
Met
325
Lys

Asn

Lys

Lys
405
Lys
Leu
Lys
Leu
Trp

485
Glu

Arg
Ser
230
Val
Lys
Glu
Glu
Ala
310
Met
Val
Tle
Asp
Ala
390
Gln
Glu
Ala
Leu
Tle
470

Met

Lys

Lys
215
Thr
Ala
Leu
Glu
295
Leu
Asp
Ile
Tyr
Glu
375
Met
Arg
Leu
Glu
Asp
455
Thr

Lys

Val

200
Leu

Asp
Asn
Asp
Ile
280
Ile
Asn
Lys
Ser
Asn
360
Phe
Lys
Thr
Asp
Pro
440
Glu
Lys

Arg

Asp

Asp Arg Lys

Lys
Ser
Val
265
Asp
Glu
Glu
Tyr
Asn
345
Gln
Tyr
Tle
Ser
Glu
425
Asn
Leu
Glu

Lys

Arg
505

313

Thr
Ala
250
Glu
Ser
Tle
Tle
Asp
330
Met
Tyr
Lys
Val
Gln
410
Tle
Pro
Tle
Glu
Gln

490
Met

Ala
235
Leu
Glu
Tle
Tle
Val
315
Lys
Asp
Val
Gln
Asn
395
Asn
Tle
Asn
Ala
Gln
475

Asp

Ala

Lys
220
Lys
Gly
Ser
Leu
Glu
300
Pro
His
Asp
Gly
Tle
380
Glu
Gly
Glu
Glu
Phe
460
Gln

Gly

Ser

205
Gln

Lys
Tyr
Lys
Asp
285
Ile
Asn
His
Arg
Lys
365
Gln
Ile
Val
Asn
Lys
445
Lys
Ala

Val

Ala

Ala
Ile
Lys
Asp
270
Asn
Leu
Gly
Ala
Lys
350
Thr
Lys
Glu
Ile
Gln
430
Arg
Ile
Gln

Ile

Asn
510

Ala
Asn
Phe
255

Trp

Leu

Gln
Asp
335
Lys
Asn
Asn
Leu
Pro
415
Lys
Lys
Pro
Ser
Thr

495
Glu

Lys
Asn
240
Ala
Ser
Thr
Asp
Ser
320
Leu
Ala
Asp
Leu
Asp
400
His
Gln
Pro
Tyr
Gly
480

Pro

Phe
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Ile
Leu
Leu
545
Gln
Ser
Pro
Ser
Asp
625
Ile
Trp
Gly
Lys
Ile
705
Lys
Ser
Arg
Ala
Ser
785

Thr

Asn

Arg
Pro
530
Asn
Asp
Lys
Thr
Thr
610
Gln
Phe
Leu
Arg
Ser
690
Gln
Leu
Thr
Gln
Pro
770
Arg

Ala

Glu

Arg
515
Asp
Asn
Ile
Leu
Ile
595
Tyr
Asn
Glu
Thr
Leu
675
Ile
Ala
Met
Leu
Val
755
Glu
Arg

Ala

Glu

Met

Glu

Val

Phe

Gln

580

Lys

Ile

Lys

Asp

Glu

660

Ser

Leu

Arg

Asn

Glu

740

Ile

Lys

Thr

Lys

Lys

Thr
Ser
Lys
Asn
565
Lys
Gly
Asp
Gln
Arg
645
Lys
Lys
Asp
Glu
Leu
725
Asp
Lys
Ile
Gln
Glu

805
Leu

Thr
Leu
Val
550
Asp
Tyr
Leu
Phe
Asn
630
Lys
Gln
Lys
Glu
Glu
710
Gly
Ala
Val
Thr
Asn
790

Ile

Thr

Lys
Ile
535
Asn
Leu
Phe
Ser
Glu
615
Asp
Ile
Ile
Leu
Leu
695
Phe
Gly
Tyr
Val
Ile
775
Arg

Val

Asp

Asp
520
Tyr
Asp
Phe
Val
Asp
600
Lys
Leu
Phe
Lys
Leu
680
Trp
Ala
Ala
Thr
Glu
760
Glu
Gln

Asp

Lys

Thr Tyr Leu

Gln

Lys

Lys

Thr

585

Thr

Ile

Glu

Glu

Ala

665

Val

Arg

Lys

Ala

Ser

745

Asp

Phe

Lys

Ala

Leu

314

Lys
Lys
Lys
570
Glu
Lys
Phe
Lys
Asp
650
Ile
Asp
Thr
Ser
Ser
730
Pro
Ile
Thr
Gln
Thr

810
Tyr

Phe
Leu
555
Gln
Lys
Lys
Gly
Ile
635
Lys
Arg
Leu
Asn
Ile
715
Val
Gln
Val
Arg
Ile
795

Leu

Leu

Leu
Lys
540
Thr
Lys
His
Phe
Asn
620
Ile
Leu
Arg
Arg
Asp
700
Val
Gln
Asn
Lys
Gly
780
Met

Lys

Tyr

Gly
525
Val
Val
Thr
Tyr
Ser
605
Glu
Glu
His
Tyr
Asn
685
Asn
Glu
Asn
Lys
Ala
765
Ala
Glu

Gly

Phe

Glu

Leu

Ala

Val

Leu

590

Asn

Ile

Trp

Glu

Arg

670

Asn

Phe

Ala

Thr

Lys

750

Val

Asp

Val

Gln

Thr

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

815
Gln

Val
Glu
Lys
560
Val
Glu
Leu
Ala
Thr
640
Glu
Trp
Gly
Gln
Gln
720
Glu
Ile
Tyr
Asn
Lys
800

Glu

Leu
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Gly Lys

Asn Tyr
850

Ser Leu

865

Ser Asp

Trp Met

Asn Leu

Phe Val
930

Ala Asn

945

Ile Pro

Lys Val

Thr Thr

1010
Lys Gly
1025
Glu Val
1040
Gln Lys
1055
Met Leu
1070
Asp Gln
1085
Ser Lys
1100
Asn Lys
1115

Asp

835

Asp

Asp

Ser

Arg

Met

915

Arg

Ile

Ala

Arg

Phe

995

Met

Leu

Ser

Thr

Thr

Asn

Asp

820
Ile

Ile

Asn

Val

Leu

900

Thr

Arg

Leu

Lys

Glu

980
Val

Arg

Val

Ile

Thr

Val

Asn

Ala

Tyr
Asp
Arg
Pro
885
Gln
Asp
Gln
Gly
Leu
965

Val

Gly

Arg

Asp

Glu

His

Tyr

Arg

Tyr

Ser

His

Val

870

Val

Ala

Pro

Leu

Ala

950

Thr

Asn

Asn

Phe

Asn

Glu

Glu

Pro

Pro

Leu

Gly Glu

825

840

Ile Leu

855

Leu Thr

Lys Gln

His Gly

Asp Ser

Thr Tle

Pro Gln

Ser Arg

Phe Gly

890

Leu Ile

905

920

Val Glu

935

Val Tyr

His Gln

Asp Tyr

1015
Asn
1030
Glu
1045
Leu
1060
Ala
1075
Ala
1090
Thr
1105
Ala
1120

Ile Gly

Thr Ser

Gly Glu

Met Arg

970

His His

985
Tyr Leu Phe Lys Arg Tyr Pro Lys Leu Arg

1000
Pro Tyr Phe Val Tyr Gly Asp Phe

Phe

Thr

Lys

Tyr

Lys

Asn

Ile

Lys Met Thr

Leu His

Gly Glu

Lys Ile

Tle Asn

Ser Asn

Ile Tyr

Val Lys

315

Asn
Ala
Asp
875
Ala
Ser
Lys
Gln
Asn
955

Glu

Ala

Ile Asp
845

Phe Ile

860

Leu Asn

Asn Met

Lys Arg

Tyr Thr
925

Val Ile

940

Thr Asp

Lys Phe

Phe Asp

10

1020

Asp Leu

1035

Val Leu

1050

Tyr Gly

1065

Asn Gly

1080

Lys Lys

1095

Gly Gly

1110

Ile Leu

1125

830
Gln Leu

Lys Asp
Asn Gly
Lys Ser
895
Lys Leu
910
Met Gln
Lys Leu
Ile Val
Asn Leu
975
Ala Tyr

990

05

Lys Asp

Trp Glu

Tyr Lys

Ala Met

Leu Ile

Phe Ser

Gly Lys

Asn
Asp
Lys
880
Phe
Asn
Gly
Thr
Glu
960

Tyr

Leu

Asp Asn Ala Leu

Asp

Gly

Phe

Tyr

Pro

Gly

Lys
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Gly Asp Thr Tyr Lys Val Val Gly Val Pro Arg Arg Phe Ser Asp
1130 1135 1140

Glu Leu Leu Asn Ala Tyr Asn Asp Asp Tyr Ser Glu Tyr Leu Asn
1145 1150 1155

Lys Leu His Asp Val Leu Val Thr Gln Phe Thr Lys Lys Gln Arg
1160 1165 1170

Asn Lys Lys Thr Gly Lys Ile Ile Lys Lys Ile Glu Asn Phe Glu
1175 1180 1185

Ile Val Val Gly Lys Val Asn Tyr Arg Gln Arg Ile Ile Asp Arg
1190 1195 1200

Asn Gln Ser Phe Met Leu Gly Ser Ser Thr Tyr Lys Tyr Asn Thr
1205 1210 1215

Lys GIn Leu Val Leu Thr Glu Ser Ser Met Lys Ile Leu Ser Asn
1220 1225 1230

Phe Lys His Ala Ser Asp Asp Asn Leu Asn Leu Val Tyr Asp Glu
1235 1240 1245

Ile Leu Glu Lys Val Asn Glu Ser Phe Glu Leu Tyr Asp Lys Asn
1250 1255 1260

Gly Phe Arg Lys Lys Leu Asn Asn Asn Ile Asp Lys Phe Arg Lys
1265 1270 1275

Leu Pro Cys Lys Ser Ile Phe Glu Lys Asn Lys Leu Ile Ser Val
1280 1285 1290

Gly Lys Cys Glu Ile Leu Phe GIln Ile Leu Asn Gly Leu His Ala
1295 1300 1305

Asn Ala Thr Met Gly Asp Leu Lys Gly Ile Gly Phe Ser Thr Pro
1310 1315 1320

Phe Gly Phe Met Gln Asp Ala Ser Gly Ile Lys Leu Asn Lys Asp
1325 1330 1335

Ser Met Leu Leu Tyr Gln Ser Pro Thr Gly Leu Phe Glu Arg Lys
1340 1345 1350

Val Lys Leu Ser Asp Leu
1355

<210> 139

<211> 1488

<212> PRT

213> BRM R Im s

223> APG09344 RGN

<400> 139

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

316
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1

Val Gly Trp

Lys
Trp
Leu
65

Asn
Ser
Gln
Arg
Lys
145
Gln
Ala
Lys
Asn
Glu
225
Ala
Tyr
Arg

Gln

Leu
305

His
Gly
50

Lys
Tyr
Phe
Ala
Val
130
Ser
Tyr
Gln
Tyr
Tle
210
Ala
Asn
Glu
Glu
Gln

290
Thr

Ile
35

Val
Arg
Leu
Phe
Thr
115
Val
Gly
Pro
Ala
Arg
195
Asn
Ser
Ala
Leu
Asn
275

Glu

Gly

Ala
20

Asn
Arg
Gly
Arg
Ile
100
Ala
Thr
Ser
Thr
Asp
180
Gly
Ile
Ser
Ile
Asn
260
Glu

Lys

Ile

Val
Asp
Leu
Met
Gly
85

Arg
Phe
Glu
Gly
Tle
165
Leu
His
Ala
Phe
Leu
245
Thr
Thr

Trp

Val

Ile
Asn
Phe
Arg
70

Ile
Met
Ser
Lys
Glu
150
Tyr
Arg
Phe
Gly
Lys
230
Lys
Leu
Gln

Leu

Gly
310

Asn
Gly
Asp
55

Arg
Phe
Asp
Tyr
Glu
135
Thr
His
Leu
Val
Asn
215
Phe
Asn
Tyr
Ala
Ala

295

Asn

Lys
Lys
40

Ala
Arg
Gln
Glu
Arg
120
Ala
Tyr
Leu
Val
Asn
200
Leu
Gly
Lys
Glu
Val
280

Glu

Thr

Asp
25

Gln
Ala
Ile
Ala
Ser
105
Asp
Val
Thr
Arg
Tyr
185
Gln
Thr
Leu
Gln
Ile
265
Ala

Lys

Ile

317

10
Phe

Lys
Asp
Ala
Asp
90

Phe
Gln
Lys
Asp
Gln
170
Leu
Gly
Ser
Ala
Trp
250
Ile
Tyr

Gln

Ser

Lys
Arg
Thr
Arg
75

Ile
Leu
Ser
Tyr
Glu
155
Arg
Ala
Gln
Ala
Asp
235
Ser
Gln
Asp

Lys

Pro
315

Leu
Ser
Ala
60

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

300
Lys

Val
Arg
45

Ala
Lys
Ala
Asp
Ala
125
Leu
Ala
Ile
His
Phe
205
Asp
Asp
Ser
Thr
Leu
285

Val

Asp

Ser
30

Thr
Asp
Glu
Phe
Asp
110
Met
Phe
Tyr
Asp
His
190
Asp
Lys
Ala
Lys
Val
270
Thr

Lys

Ile

15
Gly

Asn
Arg
Arg
Asp
95

Asp
Gln
Asn
Tyr
Asn
175
Ile
Leu
Leu
Asp
Lys
255
Tyr
Val

Ala

Phe

Lys
Leu
Arg
Leu
80

Asp
Lys
Thr
Gly
Asn
160
Pro
Leu
Gly
Asp
Gln
240
Ala
Arg
Lys

Phe

Ala
320
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Asn

Lys

Tyr

Tyr

Gly

385

Leu

Phe

Ala

Glu

Gly

465

Asp

Ile

Ala

Asn

Tyr

545

Gln

Lys

Asn

Val

Ile

Lys
Tyr
Leu
Glu
370
Ser
Lys
Asn
Gln
Asp
450
Leu
Leu
Asn
Tle
Gln
530
Glu
Val
Asn
Val
Thr

610

Asn

Asp
Ser
Asp
355
Ser
Met
Ser
Val
Tyr
435
Phe
Thr
Ser
Leu
Pro
515
Lys
Asp
Leu
Ser
Ala
595

Pro

Phe

Tyr
Asn
340
Glu
Leu
Tle
Phe
Val
420
Tle
Tyr
Phe
Ala
Glu
500
Tyr
Gln
Glu
Phe
Gly
580
Ala

Trp

Ile

Asp
325
Glu
Thr
Val
Glu
Ser
405
Lys
Asp
Asp
Pro
Asp
485
Asn
Gln
Tyr
Ser
Lys
565
Trp
Lys

Asn

Glu

Arg

Asn

Glu

Leu

Lys

390

Arg

Asp

Gly

Ala

Ala

470

Arg

Tyr

Val

Tyr

Gly

550

Phe

Val

Asn

Phe

Arg

Lys
Phe
Val
Ser
375
Tyr
Lys
Glu
Val
Leu
455
Gly
Met
Leu
His
Pro
535
Gln
Arg
Asn
Ser
Glu

615
Met

Gln
Glu
Ala
360
Asn
Asn
Val
Lys
Gly
440
Lys
Glu
Ala
Pro
Glu
520
Phe
Thr
Tle
Glu
Trp
600

Gln

Thr

Asn Glu Asp

Glu
345
Ala
Ile
Val
Ser
Gly
425
Asn
Lys
Lys
Phe
Lys
505
His
Leu
Gln
Pro
Asp
585
Val
Val

Asn

318

330
Gln

Ile

Leu

His

Ala

410

Lys

Pro

Val

Gly

Ile

490

Gln

Glu

Gly

Val

Tyr

570

Gly

Val

Ile

Phe

Ile
Val
Thr
Gly
395
Glu
Pro
Ala
Phe
Ile
475
Arg
Arg
Leu
Asp
Arg
555
Tyr
Lys
Arg

Asn

Asp

Phe
Gly
Ala
Lys
380
Thr
Phe
Gln
Lys
Glu
460
Asp
Glu
Gln
Ile
Lys
540
Ser
Val
Lys
Asn
Lys

620
Thr

Pro
Glu
Gly
365
Ser
Gln
Tyr
Tle
Arg
445
Ser
Phe
Met
Ala
Arg
525
Val
Glu
Gly
Leu
Ser
605

Glu

Tyr

Glu
Leu
350
Lys
Thr
Leu
Asp
Gly
430
Leu
Glu
Thr
Asn
Asp
510
Ile
Gln
Tyr
Thr
Val
590
Asp

Ala

Leu

Lys
335
Glu
Asp
Leu
Lys
Lys
415
Val
Ala
Phe
Lys
Glu
495
Asn
Ile
Val
Lys
Leu
57h
Ala
Glu

Ser

Pro

Ile

Lys

Val

Ser

Ser

400

Leu

Tyr

Arg

Lys

Thr

480

Ala

Gly

Glu

Thr

Ile

560

Ala

Arg

Arg

Ser

Asn
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625
Glu

Asn
Tyr
Arg
Glu
705
Asp
Val
Tyr
Asp
Trp
785
His
Lys
Cys
Ile
Asp
865
Trp
Asp

Ser

Lys

Lys
Asn
Phe
Tyr
690
Tyr
Thr
Asp
Pro
Lys
770
Ser
Tyr
Thr
Asp
Ala
850
Leu
Gln
Ala

Arg

Phe
930

Val
Glu
Leu
675
Arg
Gln
Phe
Leu
Glu
755
Lys
Gly
Thr
Ser
Asn
835
Asn
Val
Ser
Tle
Arg

915
Lys

Leu
Leu
660
Pro
Lys
Tle
Val
Thr
740
Arg
Tle
Met
Gly
Gln
820
Phe
Ala
Asp
Leu
Gly
900

Thr

Glu

Pro
645
Ile
Glu
Val
Lys
Lys
725
Asn
Phe
Leu
Leu
Trp
805
Gly
Met
Gln
Gln
Arg
885
Lys

Lys

Ser

630
Lys

Ser
Gln
Ser
Leu
710
Val
Lys
Glu
Lys
Thr
790
Gly
Arg
Arg
Val
Leu
870
Val
Val

Ala

Thr

Asn
Ser
Arg
Ala
695
Asp
Pro
Met
Glu
Lys
775
Ala
Arg
Thr
Leu
Ala
855
Pro
Leu
Val

Arg

Gly
935

Ser
Gly
Gln
680
Lys
Asp
Ser
Gly
Ile
760
Thr
Glu
Leu
Ile
Ile
840
Gly
Gly
Gln
Ile
Lys

920

Ser

Leu
Tyr
665
Arg
Gln
Asp
Tyr
Tle
745
Tle
Tle
Gln
Ser
Tle
825
Glu
Ala
Ser
Glu
Glu
905

Gln

Asp

319

Leu
650
Tyr
Ile
Met
Pro
Asn
730
Ser
Lys
Arg
Val
Gln
810
Glu
Asp
Lys
Pro
Leu
890
Met

Gln

Val

Leu
Tle
Leu
Lys
715
Gly
Glu
Trp
Glu
Asn
795
Lys
Ser
Glu
Asp
Ala
875
Glu
Ser

Leu

Thr

Gln
Asn
Thr
Asp
700
Lys
Ser
Asp
Gln
Val
780
Lys
Leu
Leu
Lys
Gly
860
Ile
His
Arg

Glu

Ala
940

Glu
Gly
Arg
685
Phe
Leu
Leu
Leu
Thr
765
Asn

Leu

Leu

Tle
845
Val

Lys

Tyr

Asp

Glu

925
Glu

Phe
Arg
670
Leu
Leu
Phe
Ser
Tle
750
Tle
His
Ser
Asp
Glu
830
Ala
Leu
Lys
Leu
Asp
910

Phe

Leu

Ile
655
Lys
Phe
Lys
Gly
Thr
735
Ala
Phe
Asn
Lys
Gly
815
Gly
Glu
Ala
Gly
Gly
895
Glu

Tyr

Lys

640
Val

Glu
Lys
Asn
Leu
720
Val
Asn
Glu
Lys
Arg
800
Val
Ile
Phe
Tyr
Ile
880
Arg
Ser

Lys

Arg
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Glu

945

Leu

Tyr

Thr

Arg

Val

Gln

Thr

Asn

Tyr

Thr

Phe

Glu

Arg

Ala

Asn

Phe

Leu

Thr

Met

Leu Ser Glu Lys Asp Ala Lys Glu Ile Asp Asp Glu Lys Val Phe
950

Tyr Phe Leu Gln Asn Gly Lys Ser
965

Leu Ser Arg Leu Ala Asp Tyr Gln
980

Asp
1010
Thr
1025
Val
1040
Leu
1055
Arg
1070
Thr
1085
Ser
1100
Asp
1115
Arg
1130
Lys
1145
Phe
1160
Ala
1175
Gly
1190
Ser
1205
Met
1220
Arg

995

Asn

Arg

Ser

Lys

Gln

Gly

Gln

Glu

Tyr

Leu

Val

Trp

Lys

Ser

Glu

Gln

Gln

Met

Pro

Gln

Ile

Thr

Leu

Ala

Thr

Asn

Ala

Val

Trp

Met

Lys

Thr

Asn

Asn

Arg

Arg

Ile

Asp

Arg

Lys

Thr

Asp

Gln

Tyr

Ala

Ala

Thr

Leu

Lys

Ser

Lys

Glu

Lys

Thr

Ser

Ala

Val

Tyr

Tyr

Gly

Thr

Asn

Ile

Cys

1015
Tyr
1030
Leu
1045
Gly
1060
His
1075
Leu
1090
Gly
1105
Leu
1120
Lys
1135
His
1150
Val
1165
Lys
1180
Gln
1195
Asp
1210
Leu
1225
Tyr

955

970

985
Tyr Ile Lys Asp Asp Ser Leu Asp Asn Lys Val Leu Val Thr Gln

1000
Gly Gly Asp Thr

Trp

Ala

Phe

Val

Val

Leu

Asp

Leu

His

Tyr

Tyr

Arg

Val

Asn

Arg

Asp

Asn

Ile

Ala

Leu

Ile

Arg

His

Ala

Gln

Pro

Lys

Trp

Arg

Asn

320

Met

Leu

Asn

Asn

Thr

Tyr

Gly

Asp

His

Glu

Arg

Gln

Asn

Asp

Ile

Pro

Leu

Lys

Arg

Ile

Pro

Glu

Lys

Arg

Asp

His

Asn

Lys

Leu

Glu

Asn

1005
Ser His Thr Val

1020
Ala
1035
Lys
1050
Gln
1065
Leu
1080
Lys
1095
Leu
1110
Ala
1125
Phe
1140
Ala
1155
Pro
1170
Gly
1185
Ser
1200
Glu
1215
Thr
1230
Ile

Lys

Gly

Leu

Thr

Ser

Asn

Tyr

Val

Tyr

Glu

Gln

Leu

Asp

Phe

Val

Asn

Thr

Val

Asn

Gly

Pro

Gln

Lys

Leu

Trp

Ala

Gln

Pro

Glu

Lys

960
Met Tyr Ser Gly Asp Gln Leu
975

Val Asp His Ile Val Pro Gln
990

Gly

Ile

Glu

Leu

Ala

Val

Asn

Asn

Lys

Asp

Leu

Asp

Gln

Lys
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1235 1240 1245

Leu Glu Thr Gln Thr Gly Lys Phe Gly Asp Glu Ser Val Tyr Lys
1250 1255 1260

Lys Gly Asn Lys Ala Asp His Tyr Ser Leu Gly Leu Lys Arg Lys
1265 1270 1275

Tyr Pro Pro Gln Lys Tyr Gly Gly Thr Lys Gly Ala Ile Ser Ala
1280 1285 1290

Val Thr Ala Leu Val Lys Asp Asn Ser Gly Arg Val Ile Pro Val
1295 1300 1305

Ser Ile Ser Ala Ser Asp Tyr Asp Ser Tyr Gln Asn Ala Ser Asp
1310 1315 1320

Lys Leu Ala Trp Leu Leu Met Arg Lys Lys Asn Ile Ala Glu Ile
1325 1330 1335

Leu Val Ala Ser Leu Pro Lys Tyr Thr Lys Tyr Glu Leu Pro Ser
1340 1345 1350

Gly Ala Leu Arg Leu Leu Ala Ser Tyr Gln Glu Ala Gln Ser Ala
1355 1360 1365

Val Glu Leu Pro Met Leu Asn Leu Gly Leu Met Asp Asp Glu Ala
1370 1375 1380

Lys Val Leu Asn Leu Tyr Asp Gln Leu Ala Gln Phe Ile Ala Asp
1385 1390 1395

Asn Lys Leu Phe Thr Asp Lys Lys Ile Ala Leu Leu Lys Gly Glu
1400 1405 1410

Met Arg Val Ala Phe Glu Gly Leu Glu Glu Phe Lys Asp Lys Gln
1415 1420 1425

Lys Val 1Ile Asp Glu Leu Leu Gly Val Thr Asn Gly Ser Asn Gln
1430 1435 1440

Gly Leu GIn Ala Leu Asn Ser Ile Gly Leu Gly Thr Ser Asn Gln
1445 1450 1455

Arg Leu Lys Ser Gly Asn Thr Met Thr Asn Gly Val Thr Leu Ile
1460 1465 1470

Asn Glu Ser Val Thr Gly Leu Tyr Ser Thr Arg Thr Thr Tyr Asn
1475 1480 1485

<210> 140

211> 1337

<212> PRT

213> [HERE R

223> APG07991 RGN

<400> 140

321
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Met
1
Gly
Pro
Gly
Lys
65
Tyr
Phe
Trp
His
Ser
145
Tle
Glu
Asn
Pro
Thr
225
Asn
Asp
Ala

Gly

Ala

Lys
Trp
Ile
Val
50

Arg
Leu
Phe
His
Glu
130
Ser
Val
Asn
Gln
Glu
210
Lys
Gly
Phe
Ser
Asp

290
Val

Lys
Ala
Tyr
35

Arg
Thr
Gln
Ala
Arg
115
Thr
Glu
Lys
Ile
Thr
195
Ser
Lys
Leu
Lys
Glu
275

Glu

Glu

Asp
Val
20

Gly
Leu
Ala
Ala
Arg
100
His
Tyr
Gln
Tyr
Ser
180
Phe
Val
Ser
Phe
Lys
260
Ser

Tyr

Leu

Tyr

Met

Asn

Phe

Arg

Phe

85

Leu

Pro

Pro

Ala

Arg

165

Val

Val

Leu

Glu

Gly

245

Val

Tyr

Ser

Ser

Val

Thr

Thr

Glu

Arg

70

Phe

Gln

Ile

Thr

Asp

150

Gly

Lys

Asn

Ile

Lys

230

Gln

Phe

Glu

Asp

Thr

Tle
Glu
Glu
Glu
55

Arg
Glu
Glu
Phe
Tle
135
Leu
His
Glu
Gly
Glu
215
Val
Phe
Gly
Glu
Val

295
Ile

Gly
Asp
Lys
40

Gly
Ile
Glu
Ser
Ala
120
Tyr
Arg
Phe
Gln
Glu
200
Glu
Leu
Leu
Leu
Asp
280

Phe

Leu

Leu Asp Ile

Tyr

25

Lys

His

Ser

Ala

Phe

105

Lys

His

Leu

Leu

Phe

185

Ser

Glu

Gln

Lys

Glu

265

Leu

Leu

Ala

322

10
Gln

Lys

Thr

Met
90

Leu
Leu
Leu
Tle
Tle
170
Gln
Arg
Leu
Gln
Leu
250
Glu

Glu

Ala

Leu
Tle
Ala
Arg
75

Thr
Val
Glu
Arg
Tyr
155
Glu
Gln
Leu
Thr
Phe
235
Met
Glu
Gly

Ala

Ser

Gly
Val
Lys
Glu
60

Arg
Ala
Pro
Asp
Lys
140
Leu
Gly
Phe
Val
Glu
220
Pro
Val
Ala
Ile
Lys

300
Asp

Thr
Lys
Lys
45

Asp
Asn
Leu
Glu
Glu
125
Lys
Ala
Lys
Met
Ser
205
Lys
Gln
Gly
Lys
Leu
285

Asn

Lys

Asn
Lys
30

Asn
Arg
Arg
Asp
Asp
110
Val
Leu
Leu
Leu
Ile
190
Ala
Ala
Glu
Asn
Ile
270
Ala

Val

Lys

Ser
15

Lys
Phe
Arg
Leu
Glu
95

Lys
Ala
Ala
Ala
Ser
175
Ile
Pro
Ser
Lys
Lys
255
Thr
Lys

Tyr

Ser

Val

Met

Trp

Leu

Arg

80

Asn

Lys

Tyr

Asp

His

160

Thr

Tyr

Leu

Arg

Ala

240

Ala

Tyr

Val

Asp

His
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305
Ala

Asp
Tyr
Ile
Lys
385
Ile
Val
Arg
Glu
Lys
465
Pro
Ala
Ser
Val
Lys
545
Phe
Arg

Asp

Gly

Lys
Leu
Asp
Ala
370
Lys
Ala
Tle
Gln
Gln
450
Gly
Tle
Thr
Glu
Phe
530
Ala
Lys
Asn

Gln

Leu
610

Leu
Lys
Asn
355
His
Tle
Gln
Pro
Ala
435
Leu
Asp
Arg
Ala
Lys
515
Asn
Asn
Thr
Glu
Phe

595
Thr

Ser
Asn
340
Leu
Ala
Tle
Glu
His
420
Ala
Val
Ala
Pro
Phe
500
Val

Glu

Phe

Tyr
580

Asn

Ser
325
Phe
Phe
Gly
Gln
Asn
405
Gln
Tyr
Thr
Ser
Trp
485
Tle
Leu
Leu
Ser
Arg
565
Asn

Ala

Ala

310

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

Ser

Glu

Met
Arg
Asn
Val
375
Tle
Leu
His
Pro
Arg
455
Phe
Leu
Arg
Lys
Lys
535
Lys
Val
Glu

Phe

Leu
615

Tle
Phe
Glu
360
Ser
Ala
Arg
Leu
Phe
440
Tle
Ala
Gln
Met
His
520
Tle
Glu
Lys
Tle
Ser

600
Asp

Val
Tle
345
Gln
Gln
Gly
Lys
Ala
425
Leu
Pro
Trp
Glu
Thr
505
Ser
Ser
Lys
Lys
Val
585

Thr

His

323

Arg
330
Arg
Lys
Leu
Ala
Gln
410
Glu
Lys
Tyr
Leu
Thr
490
Asn
Leu
Tyr
Glu
Lys
570
Thr

Tyr

Pro

315
Phe

Glu

Asp

Lys

Glu

395

Leu

Glu

Tyr

Lys

475

Val

Phe

Leu

Thr

Lys

955

Asp

Leu

Gln

Asp

Thr
Asn
Gly
Phe
380
Tyr
Thr
Gln
Asn
Val
460
Arg
Asp
Asp
Tyr
Asp
540
Ile
Ile
Ser

Asp

Asn
620

Glu
Cys
Tyr
365
Tyr
Phe
Phe
Ala
Gln
445
Gly
Gln
Leu
Thr
Glu
525
Asp
Phe
Ile
Gly
Leu

605
Ala

His
Pro
350
Ala
Gln
Leu
Asp
Ile
430
Lys
Pro
Ser
Asp
Tyr
510

Lys

Arg

Gln

Leu
590
Leu

Glu

Gln
335
Asp
Gly
Tyr
Glu
Asn
415
Ile
Lys
Leu
Glu
Gln
495
Leu
Phe
Gly
Tyr
Phe
575
Glu

Lys

Lys

320
Glu

Glu

Tyr

Val

Lys

400

Gly

His

Ile

Ser

Glu

480

Ser

Pro

Met

Ile

Leu

560

Tyr

Glu

Cys

Leu
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Glu Asp Ile

625
Arg

Lys
Lys
Asp
Phe
705
Gln
Asn
Leu
Arg
Lys
785
Glu
Leu
Met
Ile
Asn
865
Val
Leu

Lys

Gln

Thr
Lys
Leu
Tyr
690
Met
Lys
Glu
Lys
Ile
770
Arg
Ile
Arg
Tyr
Asp
850
Leu
Pro
Tyr

Gly

Arg

Gln
Leu
Tle
675
Leu
Gln
Ala
Leu
Tle
755
Val
Arg
Gly
Asp
Thr
835
His
Val
Ser
Ala
Glu

915
Gln

Tle
Leu
Glu
660
Asn
Tle
Leu
Gln
Ala
740
Val
Val
Ser
Ser
Thr
820
Gly
Tle
Leu
Lys
Ala
900

Gln

Leu

Lys
Ser
645
Arg
Gly
Lys
Ile
Ser
725
Gly
Asp
Glu
Ile
Asn
805
Arg
Asp
Ile
Val
Glu
885
Gly

Gly

Val

Tle
630
Thr
Lys
Tle
Asp
Asn
710
Ser
Ser
Glu
Met
Gln
790
Leu
Leu
Glu
Pro
Gly
870
Val
Leu

Gly

Glu

Leu

Phe

His

Tyr

Asp

695

Asp

Glu

Pro

Leu

Ala

775

Arg

Leu

Phe

Leu

Gln

855

Ser

Val

Ile

Leu

Thr

Thr
Lys
Tyr
Asp
680
Gly
Ser
His
Ala
Val
760
Arg
Leu
Lys
Leu
Ser
840
Ser
Thr
Lys
Ser
Thr

920
Arg

Ile Phe Glu

Gly
Thr
665
Lys
Val
Gln
Glu
Tle
745
Ala
Glu
Lys
Glu
Tyr
825
Leu
Phe
Glu
Lys
Gln
905
Leu

Gln

324

Gln
650
Gly
Glu
Ser
Leu
Glu
730
Lys
Tle
Asn
Tle
Gln
810
Tyr
His
Met
Asn
Met
890
Arg

Glu

Ile

635
Phe

Trp
Ser
Lys
Ser
715
Thr
Lys
Met
Gln
Val
795
Pro
Met
Arg
Lys
Arg
875
Lys
Lys

Asp

Thr

Asp

Ser

Gly

Gly

His

700

Phe

Leu

Gly

Gly

Thr

780

Glu

Thr

Gln

Leu

Asp

860

Gly

Ala

Phe

Lys

Lys

Arg
Glu
Arg
Lys
685
Tyr
Lys
Ser
Ile
Tyr
765
Thr
Lys
Thr
Asn
Ser
845
Asp
Lys
Tyr
Gln
Ala

925

Asn

Gln

Glu

Leu

670

Thr

Asn

Asn

Glu

Tyr

750

Ala

Ser

Ala

Asn

Gly

830

His

Ser

Ser

Trp

910

His

Val

Arg
Val
655
Ser
Tle
Arg
Ala
Thr
735
Gln
Pro
Thr
Met
Glu
815
Lys
Tyr
Leu
Asp
Glu
895
Leu

Phe

Ala

Ile
640
Leu
Lys
Leu
Asn
Ile
720
Val
Ser
Lys
Gly
Ala
800
Gln
Asp
Asp
Asp
Asp
880
Lys
Thr

Ile

Gly



CN 116157144 A

FF

.1l

2.3

257/267 T

Ile

945

Ile

Gly

Ala

Asn

Ala

Asn

Asp

Lys

Val

Pro

Lys

Phe

Leu

Ile

Met

Arg

Met

Gln

930
Leu Asp Gln

Ile Thr Leu

Leu Tyr Lys
980

Tyr Leu Asn

995

Leu Ala Pro

1010

Phe Lys Glu

1025

Leu Leu Arg

1040

Gly Glu Ile

1055

Glu Leu Asn

1070

Gln Lys Gly

1085

Ser Asn Lys

1100

Tyr Gly Gly

1115

Thr His Glu

1130

Gly Ile Thr

1145

Leu Phe Leu

1160

Lys Leu Pro

1175

Arg Leu Leu

1190

Val Leu Pro

1205

Cys Leu Leu

1220

965

950

935

9

85

940
Arg Tyr Asn Ala Lys Ser Lys Glu Lys Lys Val Gln
955
Lys Ala Ser Leu Thr Ser Gln Phe Arg Ser Ile Phe
970
Val Arg Glu Val Asn Asp Tyr His His Gly Gln Asp

99

Cys Val Val Ala Thr Thr Leu Leu Lys
1000
Glu Phe Val Tyr

Asn

Phe

Leu

Tyr

Gly

Leu

Phe

Lys

Ile

Glu

Lys

Ala

Glu

Pro

Lys

Phe

Trp

His

Phe

Ile

Gly

Met

Glu

Ser

His

Asn

1015
Ala
1030
Thr
1045
Ser
1060
Gln
1075
Ser
1090
Pro
1105
Ser
1120
Lys
1135
Glu
1150
Lys
1165
Thr
1180
Ala
1195
Leu
1210
Gln
1225

Thr

Glu

Asn

Met

Lys

Val

Pro

Lys

Lys

Gly

Leu

Lys

Leu

Ser

Gly Glu Tyr

Ala

Asp

Ser

Asn

Glu

Lys

Val

Pro

Thr

Phe

Tyr

Glu

Thr

Glu

325

Lys

Glu

Tyr

Ile

Ser

Asn

Val

Leu

Arg

Leu

Glu

Ala

Leu

Ser

Ala

Pro

Leu

Val

Ile

Gly

Ala

Ile

Phe

Arg

Phe

Gln

Leu

Leu

1005
Pro Lys Phe Gln

1020
Ile
1035
Arg
1050
Lys
1065
Lys
1080
Lys
1095
Leu
1110
Tyr
1125
Lys
1140
Glu
1155
Pro
1170
Pro
1185
Lys
1200
Tyr
1215
Ala
1230

Ile

Phe

Thr

Lys

Pro

Asp

Thr

Gln

Gln

Arg

Glu

Gly

His

Tyr

975

0

960

Val Tyr Pro

Tyr

Thr

Ile

Val

Lys

Pro

Val

Glu

Asn

Val

Gly

Asn

Ala

Val

Thr

Lys

Lys

Glu

Gly

Gln

Leu

Ile

Pro

Leu

Arg

Gln

Lys

Glu
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Gln His
123

Gln

5

Pro

Phe Ala Glu Val

125
Val Lys
126
Ala Ala
128

Pro Ser Thr

129
Tyr Thr
131

Ser Thr Thr

132
210>
211>
212>
213>
223>
<400>
Met Lys
1
Gly Trp

Lys Val

Gly Val
50

Lys Arg

65

Glu Leu

Phe Phe

Gln Ser

His Gln

130

Ser Ser

0

Leu Phe

5

Ser

0

5

Ser

0

5
141
1340
PRT

Phe

Phe

Ile

Gly

Glu Phe

His Thr

Glu Ala

ITle Gln

Lys Phe

Lys Glu

Leu Tyr

Fn BRSO
APGO1868 RGN

141
Lys

Ser
Ala
35

Arg
Thr
Gln
Ala
Arg
115

Thr

Glu

Glu
Val
20

Gly
Leu
Ala
Lys
Arg
100
His
Tyr

Lys

Tyr
5
Leu
Asn
Phe
Arg
Tle
85
Leu
Pro

Pro

Ala

Thr

Thr

Thr

Asp

Arg

70

Phe

Asn

Val

Thr

Asp

Gln Glu Ile

1240

Leu Ala

1255

Asn Gln

1270

Leu Met

1285

Phe

Gln

1300

Ile

Phe

1315

Glu Thr

1330

Ile
Asp
Glu
Glu
55

Arg
Ala
Glu
Phe
Ile

135
Ile

Gly
Asp
Lys
40

Gly
Leu
Pro
Ser
Ala
120

Tyr

Arg

Leu

Tyr

25

Ser

Gln

Ala

Glu

Phe

105

Thr

His

Leu

326

Lys

Thr

Gln

Lys

Asp

Arg

10
Arg

Ser

Thr

Tle
90
Leu

Ile

Leu

Val

Leu

Ser

Ala

Phe

Asp

Ala

Arg

Ile

Leu

Thr

Ala

Arg

75

Leu

Val

Lys

Arg

Tyr

Glu Arg

1245

Lys Val

1260

Asp Val

1275

Asn Ala

1290

Ile Glu

1305

Thr Tle

1320

Lys Val

1335

Gly Thr

Val Ser

Lys Lys
45

Glu Ala

60

Arg Gln

Lys Ile

Pro Asp

Gln Glu
125

Gln Ala

140

Leu Ala

Val

Gln

Lys

Met

Arg

Ile

Val

Asn
Lys

30

Asn

Asp
Glu
110
Lys

Leu

Met

Val

Gln

Glu

Gly

Ala

Tyr

Asp

Ser
15

Lys
Phe
Arg
Tle
Glu
95

Lys
Ser

Ala

Ala

Asp

Ile

Ile

Ala

Arg

Gln

Val

Met

Trp

Ser

Leu

80

His

Lys

Tyr

Asp

His
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145

Leu Leu Lys

Glu
Asn
Glu
Lys
225
Gly
Phe
Lys
Asp
Val
305
Lys
Leu
Arg
Glu
Leu
385
Glu
His
Lys

Leu

Asn
Gln
Ala
210
Lys
Tyr
Lys
Glu
Asp
290
Leu
Leu
Val
Ala
Gly
370
Thr
Asn
Gln
His

Thr
450

Ser
Gln
195
Val
Ala
Leu
Asn
Thr
275
Tyr
Leu
Ser
Leu
Phe
355
His
Gly
Phe
Tle
Tyr

435
Phe

Tyr
Ser
180
Phe
Asp
Glu
Ser
Val
260
Tyr
Tle
Ser
Ala
Leu
340
Phe
Ala
Tle
Leu
His
420

Pro

Lys

Arg
165
Val
Ser
Cys
Thr
Gln
245
Phe
Glu
Asp
Glu
Gly
325
Lys
Gly
Thr
Arg
Arg
405
Leu

Phe

Ile

150
Gly

Thr
Glu
Ser
Leu
230
Phe
Gly
Glu
Leu
Ile
310
Met
Arg
Asp
Gln
Gly
390
Lys
Thr

Leu

Pro

His
Glu
Ala
Phe
215
Leu
Tle
Leu
Asp
Phe
295
Leu
Tle
Phe
Asn
Glu
375
Ser
Gln
Glu

Lys

Tyr
455

Phe
Thr
Gly
200
Val
Lys
Lys
Glu
Leu
280
Val
Ser
Arg
Val
Ser
360
Asp
Glu
Arg
Leu
Glu

440
Tyr

Leu
Phe
185
Asp
Phe
Tyr
Leu
Glu
265
Gln
Gln
Asp
Arg
Lys
345
Val
Phe
Val
Thr
Arg
425

Glu

Val

327

Tle
170
Arg
Lys
Thr
Phe
Met
250
Glu
Glu
Ala
Ser
Tyr
330
Glu
Asn
Tyr
Phe
Phe
410
Ala

Gln

Gly

155
Glu

Gln
Gln
Glu
Pro
235
Val
Ala
Leu
Lys
Thr
315
Asp
Asn
Gly
Lys
Leu
395
Asp
Ile

Glu

Pro

Gly

Phe

Thr

Lys

220

His

Gly

Lys

Leu

Asn

300

Lys

Ala

Leu

Tyr

Phe

380

Thr

Asn

Ile

Lys

Leu
460

Glu
Leu
Glu
205
Met
Glu
Asn
Leu
Glu
285
Val
Asn
His
Pro
Ala
365
Val
Lys
Gly
Ala
Leu

445
Ala

Leu
Ser
190
Lys
Ser
Lys
Gln
Gln
270
Lys
Tyr
Thr
Lys
Lys
350
Gly
Lys
Ile
Val
Asn
430

Glu

Lys

Asn
175
Thr
Leu
Lys
Ser
Gly
255
Phe
Ile
Asp
Arg
Glu
335
Lys
Tyr
Lys
Glu
Ile
415
Gln

Ser

Lys

160
Thr

Tyr
Asp
Thr
Asn
240
Asn
Ser
Gly
Ala
Ala
320
Asp
Tyr
Ile
Glu
Gln
400
Pro
Lys

Leu

Gln
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Glu
465
Lys
Arg
Lys
Asn
Tyr
545
Lys
Lys
Asn
Lys
Phe
625
Ile
Ile
Lys
Leu
Asn
705
Ile
Val

Ser

Ala

Asn

Pro

Phe

Val

Glu

530

Phe

Asn

Tyr

Ala

Arg

610

Glu

Lys

Lys

Glu

Asp

690

Phe

Lys

Lys

Leu

Asn

Ser
Trp
Ile
Leu
515
Leu
Ser
Arg
Asp
Ser
595
Glu
Glu
Thr
Lys
Leu
675
Tyr
Met
Lys
Glu
Lys

755
Ile

Pro
Asn
Glu
500
Pro
Thr
Ser
Lys
Tle
580
Tyr
Met
Tle
Arg
Leu
660
Tle
Leu
Gln
Ala
Leu
740

Ile

Val

Phe

Leu

485

Lys

Lys

Ile

Val

565

Lys

Thr

Lys

Ile

Leu

645

Thr

Gln

Ile

Leu

Gln

725

Thr

Val

Val

Ala
470
Pro
Met
Asn
Val
Glu
550
Thr
His
Thr
Gln
Lys
630
Ser
Lys
Gly
Asn
Tle
710
Met
Gly

Asp

Glu

Trp

Glu

Ile

Ser

Arg

535

Lys

Lys

Ala

Tyr

Trp

615

Thr

His

Lys

Ile

Asp

695

Asn

Ile

Ser

Glu

Met

Leu
Ile
Asn
Leu
520
Tyr
Lys
Lys
Glu
His
600
Leu
Leu
His
His
Arg
680
Asp
Asp
Thr
Pro
Ile

760
Ala

Ile Arg Lys

Val
Thr
505
Leu
Gln
Glu
Asp
Leu
585
Asp
Glu
Thr
Glu
Tyr
665
Asp
Asp
Asp
Asp
Ala
745
Val

Arg

328

Asp
490
Asp
Tyr
Asp
Ile
Leu
570
Ser
Phe
Asp
Val
Ala
650
Thr
Lys
Phe
Ser
Thr
730
Ile

Gly

Glu

475
Met

Met

Gln

Glu

Phe

955

Gln

Gly

Leu

Pro

Phe

635

Thr

Gly

Gln

Pro

Leu

715

Glu

Lys

Ile

Asn

Ser

Glu

Tyr

Lys

540

His

Glu

Ile

Thr

Glu

620

Glu

Leu

Trp

Ser

His

700

Ser

Asn

Lys

Met

Gln

Glu

Met
Phe
525
Gly
Glu
Phe
Glu
Met

605
Leu

Gly
Gly
Asn
685
His
Phe
Leu
Gly
Gly

765
Thr

Glu
Ser
Pro
510
Ser
Gln
Leu
Leu
Lys
590
Ser
Ala
Arg
Lys
Arg
670
Lys
Arg
Lys
Glu
Ile
750

Tyr

Thr

Lys
Ala
495
His
Tle
Met
Phe
Tyr
575
Ala
Glu
Ser
Glu
His
655
Leu
Thr
Asn
Lys
Glu
735
Leu

Glu

Gly

Tle
480
Val
Asn
Tyr
Asn
Glu
560
Leu
Phe
Asn
Met
Met
640
Tle
Ser
Tle
Arg
Glu
720
Tle
Gln

Pro

Arg
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Gly
785
Lys
Ser
Asp
Asp
Asp
865
Asp
Asp
Thr
Gln
His
945
Val
Arg
His
Tyr
Phe
Tyr

Asp

Gln

770
Leu

Asp
Leu
Met
Ile
850
Asn
Val
Leu
Lys
Leu
930
His
Arg

Phe

Lys
Phe
Gln
Tyr
835
Asp
Lys
Pro
Tyr
Ile
915
Val
Arg

Ile

Gly

Ala

995

Pro Gln
1010

Asn Ala
1025

Ser Asn
1040

Glu Asn
1055

Val Lys
1070

Asp

Ser

Gly

Lys

820

Thr

His

Val

Ser

Ser

900

Lys

Glu

Phe

Ile

Ile
980

Tyr Leu

Leu

His

Ile

Gly

Lys

Ser
Ser
805
Asp
Gly
Tle
Leu
Glu
885
Ser
Leu
Thr

Asn

Thr
965
Tyr

Arg
790
Gln
Arg
Ala
Ile
Val
870
Lys
Lys
Thr
Arg
Lys
950

Leu

Lys

775

Pro

Leu

Leu

Pro

Pro

855

Ser

Val

Leu

Glu

Gln

935

Ala

Lys

Val

Arg
Leu
Tyr
Leu
840
Arg
Ser
Val
Ile
Glu
920
Ile
Glu

Ser

Arg

Gly Val
1000
Ala Pro Glu Phe
1015
Lys Ala Asn
1030
Met Lys Phe
1045
Glu Ile Phe
1060
Val Ile Asn His
1075

Asn

Lys

Phe

Trp

Leu
Lys
Leu
825
Asp
Ser
Lys
Lys
Ser
905
Asp
Thr
Asp

Ala

Glu
985

Lys

Glu

810

Tyr

Ile

Phe

Glu

Lys

890

Lys

Lys

Lys

Thr

Leu
970

Ala
795
Tyr
Tyr
His
Thr
Asn
875
Met
Arg
Ala
His
Asn

955
Val

780
Leu

Pro
Leu
Arg
Thr
860
Arg
Arg
Lys
Gly
Val
940

Glu

Ser

Tle Asn Glu

Glu
Thr
Gln
Leu
845
Asp
Leu
Ser
Leu
Phe
925
Ala
Pro

Gln

Tyr

Glu
Asp
Asn
830
Ser
Asn
Lys
Phe
Asp
910
Ile
Gly
Ile

Phe

His
990

Ser
Asn
815
Gly
Asp
Ser
Lys
Trp
895
Asn
Lys
Ile
Arg
Arg

975
His

Leu
800
Ser
Arg
Tyr
Ile
Asp
880
Tyr
Leu
Arg
Leu
Lys
960

Asn

Ala

Ile Ala Leu Ala Leu Leu Lys Lys

Val Tyr

Ala Thr

Glu Ser

Asp Lys

His His

329

Gly

Val

Asp

Ser

Met

1005
Glu Tyr Leu Lys
1020
Lys
1035
Thr Pro Val Cys
1050
Lys
1065
Asn
1080

Lys Glu Phe

Ser Ile Ala

Ile Val Lys
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Lys Thr Glu Ile Gln Lys Gly Gly Phe Ser Lys Glu Thr Val Glu
1085 1090 1095

Pro Lys Lys Asp Ser Ser Lys Leu Leu Pro Arg Lys Asn Asn Trp
1100 1105 1110

Asp Pro Ala Lys Tyr Gly Gly Leu Gly Ser Pro Asn Val Ala Tyr
1115 1120 1125

Thr Val Ala Phe Thr Tyr Glu Lys Gly Lys Ala Arg Lys Arg Thr
1130 1135 1140

Asn Ala Leu Glu Gly Ile Thr Ile Met Glu Arg Glu Ala Phe Glu
1145 1150 1155

Gln Ser Pro Val Leu Phe Leu Lys Asn Lys Gly Tyr Glu Gln Ala
1160 1165 1170

Glu Ile Glu Met Lys Leu Pro Lys Tyr Ala Leu Phe Glu Leu Glu
1175 1180 1185

Asn Gly Arg Lys Arg Met Val Ala Ser Asn Lys Glu Ala Gln Lys
1190 1195 1200

Ala Asn Ser Phe Leu Leu Pro Glu His Leu Val Thr Leu Leu Tyr
1205 1210 1215

His Ala Lys Gln Tyr Asp Glu Ile Ser His Lys Glu Ser Phe Asp
1220 1225 1230

Tyr Val Asn Glu His His Lys Glu Phe Ser Glu Val Phe Ala Arg
1235 1240 1245

Val Leu Glu Phe Ala Gly Lys Tyr Thr Leu Ala Glu Lys Asn Ile
1250 1255 1260

Glu Lys Leu Glu Lys Ile Tyr Lys Glu Asn Gln Thr Asp Asp Leu
1265 1270 1275

Ala Lys Leu Ala Ser Ser Phe Val Asn Leu Met Gln Phe Asn Ala
1280 1285 1290

Met Gly Ala Pro Ala Asp Phe Lys Phe Phe Asp Val Thr Ile Pro
1295 1300 1305

Arg Lys Arg Tyr Thr Ser Leu Thr Glu Ile Trp Gln Ser Thr Ile
1310 1315 1320

Ile His Gln Ser Ile Thr Gly Leu Tyr Glu Thr Arg Ile Arg Met
1325 1330 1335

Gly Lys
1340

<210> 142

211> 1327

<212> PRT

330
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213> [HERE R
223> APG02998 RGN
<400>
Met Lys Lys Asn Tyr

1
Gly

Lys
Gly
Lys
65

Tyr
Phe
Asn
His
Ser
145
Ile
Glu
Asn
Asp
Ile
225
Phe

Ser

Glu

Trp
Tle
Val
50

Arg
Leu
Phe
Glu
Glu
130
Ser
Tle
Asn
Glu
Glu
210
Leu
Tle

Leu

Asn

142

Ala
Ser
35

Arg
Thr
Arg
Ala
Arg
115
Gln
Glu
Lys
Ser
Thr
195
Ile
Ser
Lys

Asn

Leu
275

Val
20

Gly
Leu
Thr
Thr
Arg
100
His
Phe
Gln
Phe
Ser
180
Phe
Ala
Leu
Met
Glu

260
Glu

5
Leu

Asn
Phe
Arg
Ile
85

Leu
Pro
Arg
Ala
Arg
165
Val
Asn
Lys
Phe
Ile
245

Asp

Thr

Thr
Thr
Thr
Glu
Arg
70

Phe
Asp
Tle
Thr
Asp
150
Gly
Ser
Val
Gln
Pro
230
Val

Ala

Leu

Tle
Glu
Gln
Gln
55

Arg
Asp
Glu
Phe
Tle
135
Leu
His
Gly
Glu
Lys
215
Glu
Gly

Lys

Leu

Gly
Asp
Lys
40

Gly
Ile
Glu
Ser
Gly
120
Tyr
Arg
Phe
Thr
Lys
200
Val
Glu
Asn

Ile

Ala
280

Leu
Tyr
25

Lys
Glu
Ala
Ala
Phe
105
Asn
Arg
Leu
Leu
Phe
185
Val
Ser
Lys
Gln
Gln

265
Glu

331

Asp
10

Asp
Ala
Thr
Arg
Met
90

Ser
Val
Leu
Ile
Ile
170
Glu
Leu
Arg
Ser
Gly
250

Phe

Ile

Ile
Leu
Val
Ala
Arg
75

Asn
Ile
Ala
Arg
Tyr
155
Glu
Gln
Glu
Met
Thr
235
Asn

Ser

Gly

Gly
Val
Lys
Glu
60

Arg
Gln
Thr
Glu
Glu
140
Leu
Gly
Phe
Leu
Lys
220
Gly
Val

Lys

Glu

Thr
Lys
Lys
45

Gly
Gln
Val
Asp
Glu
125
Val
Ala
Glu
Ile
Thr
205
Arg
Asp
Lys

Glu

Asp
285

Ala
Arg
30

Asn
Arg
Arg
Asp
Glu
110
Val
Leu
Leu
Leu
Lys
190
Val
Ala
Phe
Lys
Glu

270
Phe

Ser
15

Lys
Phe
Arg
Ile
Ala
95

Lys
Ala
Ala
Ala
Asn
175
Val
Asp
Glu
Ala
Thr
255

Tyr

Arg

Val

Met

Trp

Leu

Gln

80

Asn

Glu

Tyr

Asn

His

160
Thr

Leu
Leu
Gln
240
Phe

Glu

Gly
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Val
Ile
305
Met
Gln
Asn
Gln
Gly
385
Lys
Glu
Leu
Tyr
Arg
465
Asp
Asp
Tyr
Asp
Ile
545
Leu

Glu

Leu

Phe
290
Leu
Val
Phe
Lys
Glu
370
Ala
Gln
Glu
Asp
Val
450
Lys
Tle
Ser
Glu
Asp
530
Val
Glu

Gly

Val

Asp

Lys

Ala

Val

Lys

355

Glu

Glu

Arg

Leu

Glu

435

Gly

Glu

Glu

Tyr

Lys

015

Asn

Asn

Ala

Ile

Lys

Ala
Val
Arg
Arg
340
Val
Phe
Tyr
Thr
Lys
420
Glu
Pro
Ser
Lys
Leu
500
Phe
Gly
Asp
Phe
Glu

580
Leu

Ala
Thr
Phe
325
Asp
Ala
Tyr
Phe
Phe
405
Ala
Lys
Leu
Gly
Ser
485
Pro
Thr
Arg
Leu
Ile
565

Lys

Gly

Lys
Asp
310
Lys
Asn
Gly
Lys
Leu
390
Asp
Ile
Ile
Ala
Lys
470
Ala
Met
Val
Val
Phe
550
Lys

Ala

Ile

Ser
295
Ala
Glu
Leu
Tyr
Tyr
375
Ala
Asn
Tle
Ser
Gln
455
Tle
Thr
Glu
Tyr
Gln
535
Lys
Asn

Phe

Arg

Val

Ala

His

Pro

Ala

360

Leu

Lys

Gly

Arg

Gln

440

Gly

Thr

Asp

Lys

Asn

520

Asn

Gln

Glu

Asn

Pro

Tyr Asp Ala

Thr
Lys
Asp
345
Gly
Lys
Ile
Val
Asn
425
Leu
Gln
Pro
Phe
Val
505
Glu
Phe
Gln
Tyr
Ala
585

Ala

332

Arg
Glu
330
Glu
Tyr
Lys
Glu
Ile
410
Gln
Met
Gly
Trp
Val
490
Leu
Leu
Ser
Arg
Gly
570

Ser

Leu

Ala
315
Asp
Tyr
Tle
Ala
Gln
395
Pro
Lys
Thr
Asn
Asn
475
Glu
Pro
Thr
Ser
Lys
555
Tle

Leu

Phe

Ile
300
Lys
Leu
Asp
Asp
Leu
380
Glu
Tyr
Pro
Phe
Phe
460
Leu
Arg
Lys
Lys
Lys
540
Val
Glu

Gly

Glu

Ser

Leu

Lys

Asp

Gly

365

Ala

Asp

Gln

Tyr

Arg

445

Ala

Asn

Met

His

Val

525

Glu

Lys

Asn

Thr

Gln

Leu
Ser
Ala
Leu
350
Asp
Lys
Phe
Leu
Tyr
430
Ile
Trp
Glu
Thr
Ser
510
Arg
Lys
Lys
Pro
Tyr

590

Pro

Ala

Ser

Leu

335

Phe

Ala

Thr

Leu

His

415

Pro

Pro

Leu

Lys

Asn

495

Leu

Tyr

Gln

Glu

Lys

075

His

Glu

Asn
Ser
320
Lys
Lys
Thr
Thr
Arg
400
Leu
Phe
Tyr
Thr
Val
480
Asn
Leu
Met
Gln
Ile
560
Val

Asp

Tyr
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Glu
Arg
625
Glu
Arg
Lys
Arg
Lys
705
Glu
Leu
Leu
Ala
Ser
785
Lys
Gln
Leu
Asp
Gly
865

Ala

Leu

Gln
610
Lys
Asp
Leu
Thr
Asn
690
Glu
Tle
Gln
Pro
Gln
770
Tle
Asp
Asn
Ser
Asp
850
Lys

Thr

Asn

595
Gln

Met
Glu
Ser
Tle
675
Arg
Glu
Val
Ser
Thr
755
Gly
Lys
Ala
Gly
Ser
835
Ser
Ser

Trp

Asn

Phe
Arg
Gln
Ala
660
Leu
Asn
Ile
Gln
Leu
740
Asn
Asn
Lys
Asn
Arg
820
Tyr
Ile
Asn

Glu

Leu
900

Glu

Arg

Lys

645

Lys

Asp

Phe

Glu

Glu

725

Lys

Ile

Arg

Leu

Leu

805

Asp

Asp

Asp

Thr

885
Met

Gln
Lys
630
Gln
Leu
Tyr
Met
Lys
710
Leu
Tle
Val
Ala
Gly
790
Leu
Met
Tle
Asn
Val
870

Leu

Lys

Ile
615
Gln
Leu
Ile
Leu
Gln
695
Ile
Ala
Val
Val
Ser
775
Ser
Arg
Tyr
Asp
Arg
855
Pro

Tyr

Ala

600
Val

Leu

Glu

His

Ile

680

Leu

Ala

Gly

Glu

Glu

760

Gln

Ser

Asn

Thr

His

840

Val

Ala

Ala

Val

Lys Ile Leu

Glu
Arg
Gly
665
Asp
Ile
Phe
Ser
Glu
745
Met
Ala
Ile
Asp
Gly
825
Ile
Leu
Glu

Ser

Asn
905

333

Gln
Lys
650
Ile
Asp
Asn
Asp
Pro
730
Ile
Ala
Arg
Leu
Arg
810
Asp
Ile
Thr
Ser
Asn

890
Gly

Phe
635
His
Val
Asp
Asp
Asn
715
Ala
Tle
Arg
Met
Glu
795
Leu
Glu
Pro
Thr
Val
875

Leu

Gly

Thr
620
Ser
Tyr
Asp
Asp
Glu
700
Asp
Ile
Glu
Glu
Lys
780
Asp
Phe
Leu
Gln
Gln
860
Val

Ile

Leu

605
Val

Asp
Lys
Gln
Leu
685
Asn
Lys
Lys
Tle
Asn
765
Tyr
Glu
Leu
Asp
Ser
845
Arg
Lys

Ser

Thr

Phe
Leu
Gly
Lys
670
Pro
Leu
Ser
Lys
Met
750
Gln
Leu
Pro
Tyr
Tle
830
Phe
Tle
Asp

Lys

Glu
910

Glu
Leu
Trp
655
Thr
Arg
Ser
Thr
Gly
735
Gly
Thr
Glu
Tle
Tyr
815
Asn
Val
Asn
Met
Lys

895
Glu

Asp
Thr
640
Gly
Gln
Asn
Phe
Glu
720
Ile
Glu
Thr
Glu
Ser
800
Leu
Asn
Lys
Arg
Arg
880

Lys

Asp
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Lys

Lys

Ser

945

Gln

Tyr

Leu

Tyr

Lys

Val

Arg

Asn

Glu

Lys

Thr

Ala

Gln

Phe

Tyr

Glu

Glu

Ala

Asn
930
Glu

Phe

His

Leu

Gln
1010
Glu
1025
Leu
1040
Asp
1055
Ile
1070
Ser
1085
Asn
1100
Val
1115
Lys
1130
Ala
1145
Ile
1160
Gln
1175
Ala
1190
Leu

Tyr

915

Val

Lys

Arg

His

Lys

995

Lys

Thr

Thr

Ile

Val

Ile

Asn

Ala

Val

Phe

His

Phe

Gln

Leu

Phe

Ala

Pro

Lys

Ala

980

Val

Val

Tyr

Asn

Lys

Lys

Gln

Trp

Tyr

Val

Glu

Pro

Ala

Lys

Tyr

Ile

Gln

Val

Asp

965

Gln

Tyr

Ser

Ser

Lys

Thr

Lys

Pro

Ala

Ser

Gln

Gln

Lys

Asp

Gly

His

Gln

Ile

Arg

950

Phe

Asp

Pro

Ile

Asn

Glu

Ile

Val

Lys

Pro

Val

Gln

Asn

Val

Gly

Asn

Ala

Arg

920

Leu His Gln Lys Tyr

935
Val

Ser Leu Tyr Lys Ile

Ala

1015
Ile
1030
Thr
1045
Lys
1060
Glu
1075
Gly
1090
Val
1105
Ile
1120
Leu
1135
Glu
1150
Gln
1165
Arg
1180
Gln
1195
Lys

Val Thr Leu Lys

925

940

955

970

985
Lys Leu Glu Pro Glu Phe Val Tyr Gly Glu

1000
Arg Ala Leu Asn Lys

Met

Gly

Lys

Ile

Pro

Asn

Ile

Val

Val

Leu

Arg

Met

His

Lys

Glu

Val

Gln

Ser

Tyr

Thr

Gly

Ala

Lys

Arg

Val

Val

334

Phe

Val

Met

Thr

Lys

Gly

His

Ile

Phe

Leu

Leu

Leu

Asn

Phe

Leu

Asn

Gly

Lys

Gly

Glu

Lys

Leu

Pro

Leu

Pro

Asp

10

Gln Leu Val Glu Thr Arg Gln

Tyr Leu Asn Gly Val Ile Ala

990

05

Ile

Asn Asn Glu Gln

Ser Ala Leu Ala

Arg Glu Leu Asn

975
Gln

Thr
Ser
Ser
960

Asp

Ala

Ala Thr Ala Lys

1020
Thr
1035
Trp
1050
Tyr
1065
Arg
1080
Leu
1095
Phe
1110
Lys
1125
Ile
1140
Glu
1155
Lys
1170
Ala
1185
Thr
1200

Ser

Asn

Asn

His

Phe

Ile

Asp

Gly

Leu

Gly

Tyr

Ser

Glu

Ser

Asp

Arg

Gln

Thr

Ala

Ser

Lys

Glu

Lys

Ser

Ala

Leu

Gly

Glu

Gln

Met

Lys

Pro

Ala

Gly

Leu

Asp

Ile

Glu
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1205 1210 1215

Ser Leu Thr Tyr Leu Glu Asn His Arg Thr Lys Phe Ala Glu Leu
1220 1225 1230

Leu Glu Val Ile Leu Gln Phe Thr Asn Arg Tyr Val Gly Ala Glu
1235 1240 1245

Asp Arg Gln Lys Thr Val Arg Asp Leu Tyr Glu Lys Asn Gln Asp
1250 1255 1260

Ala Asp Met Lys Glu Leu Ala Pro Ser Phe Val Gln Leu Leu Gln
1265 1270 1275

Leu Asn Lys Gln Gly Ala Pro Ala Ser Phe Lys Phe Phe Gly Glu
1280 1285 1290

Thr Ile Glu Arg Ser Arg Tyr Lys Asn Met Thr Glu Leu Asn Lys
1295 1300 1305

Ala Thr Phe Ile Asn Gln Ser Ile Thr Gly Leu Tyr Glu Thr Gln
1310 1315 1320

Arg Arg Leu Val
1325

335
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