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L — s 2800 5 s A BT AR R I 5 PR 0 3 W Al R P O 0, URRAEAE T, BT iR 5 VR
¥ :

I8 0 OV 38 B AR ABVE N F U AT 4 P A v 8 2 W 7 SR A B IR R A, o ik i
SR IE R 5 22 BE DR 20 AT SL R M A0 HT AR U B 10 225 IR s 67 A 00, 0 a2 L T 38 70 9 P A
S D] ) A0 3 S5 R 5 AR BTk A% 3 JE DR e 1 5 | 0 E 47 PCR™ 38 L PCR™ 9 B 382 U /5> AL 0 T
A3 5 AT 2 5t A T A R I 25 4 B A P R L A

2 MRHEBCREE SR BT IR (1) 751, FARHEAE T, Bl 0 o Ak s 2 DR D Xad 7 (t) , BT ik 2 A
[PIRZ R 7 #UNSEQ 1D NO. 13 s AT iR 3 [K1Xa47 (t) FICDS/F 51 UISEQ 1D NO. 14f7R .

3 ARIERCR B R 1FTIA 1) 7715 , HAFAEAE T, FTid Jo il B A s N R XGE Nyl
T A R AR B RS A 2355 BTk 225 2L R4 o H AR JE R4 5 Bk H 19 52 (8] 5 457 AT iR PCR
IIGIRRAR Dy o I B AR RIS N AR G252,

4 ARPEAURN B R BT IR I 7 1, HRRELE T, Brid 51479 214QC-9F /R s Frid 214QC-9F (1]
R A ASEQ 1D NO. 11~ , FTiR214QC-9RAIAZ EFEE 4 4nSEQ ID NO. 12/ 7R .

5. AR AR ZE R BTIR I 53, FORFEAE T, BT IR P00 DO A8 70 B B0 456 Th 8 T AR I6 Ak
DRl 2330 50 o T 108 B8 225 TR I LS Th R

6. — P R0 53 B A AR R I () Bt 1 R s ik R S A DL v FURREAE T, B
R VE R

i 1 3R AT & A Xad 7 (t) 5 PR i L R Y5 25 R (9 T VL34 30 B AR FEvB N R0 R) s AR 4 BRI 22
R2FTiRXadT (t) FH 7 51, 3RA K [ e B AE R A& R 359 XadT (t) FE [, 4 Sl 4
HXad7 (t) TFIXad7 (1) "

FIH 514058 BTk JCVT 38 B AR Fs N R AN F M BT § 38 VI P, 43 34 FhXad7 (1) &
R BEDRIY : XadT (1) %% XadT (1) " Xad7 (t) "LL FeXad 7 (t) "# s of phy 4o I PR L 25 6 45 21 1
B JTUEAT ARABUEE 23 AT, AT A 2 L2 75 Dt A8 S A R L 5 P A 1 P A 22 TR R A 3

7 RPEAUFIEL RO FTIR 1) 1%, HRFIELE T, BT 07 1B 1) 25 BR AL 45 -

FIHXa47 (t) R L7 B FRIcHx jy - L0 Jo L8l B A f3is N RIEATPCRY 1Y, 15 219
W R BOR/NAL6TopHIB N R 5B B N R B PUR G 7 18 H 5 A Xad7 (t) FEDA B R YR 5L A
PR SELSE N YN VP S

8. MR EAUF) EE RO BT IR 1 7 v , HLARRAEAE T AR PR BRI ZE R 2 Fr ik (1) Xa47 (t) 2E K 741
FIHblas t 2 M ICTT il B A= R A R 353 A HR13T 14 F1Hx jy - 14X B R #EATA R, B3R
13k A JCVLAE B A R AN 2355 (K Xad 7 (1) FE[A .

9. MRYEBUR ZLR 6 pr iR 1 775 , HRREAE T, Frid 51 ¥ 45214QC-2F /R 48QC-9F /R Al
48QC-11F/R, iR 214QC-2F ) #% /R £ 511 inSEQ 1D NO. 177w, flrik 214QC- 2RAAZ HF e 5
HIWISEQ 1D NO. 18F77N s AT iR 48QC- 9F I AZ H L /7 5 WISEQ 1D NO. 19717 , ik 48QC-9RM)
WA BE FHIINSEQ ID NO. 2017 s Frik48QC- LIFH R H R FF #I W1SEQ 1D NO. 21, frik
48QC- 1 IRAIAZFR 7 5 4nSEQ 1D NO. 22F717R

10. MR AT B SR 6 Pk ) 7532 , HARIEAE T, Bk Xad7 (1) ©°% Xad7 (1) " Xad7 (t) "L
T Xad7 (t) "# 5 B B DL B A BHEEAT A 210 Xad T (t) JEH Bk Xad7 (t) BRI R 2
IR I Xad7 (t) B[R ; FridkXad 7 (t) "3 R K% F R 7 51 40SEQ ID NO. 157 s ik Xad7 (¢
) PHEEPI I CDS S ANSEQ 1D NO. 30775 s FiikXad7 (t) ™[R 1A% 1 % 5 41 nSEQ ID NO. 16

2
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it s B Xa47 (t) ™SR I CDSF 4 NSEQ 1D NO. 32173 : Fr ik Xa47 (t) "L % iR T
FIUISEQ 1D NO. 2775 s T idXa47 (t) " S K FICDSFHIUISEQ 1D NO. 287 775 o
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—MEN s B EH LRSI A R ERE R H SRR
SHFEE

AR G
[0001] AR BA S Koy 1 A DA R, AR S — Tl Ry B 47 B AR g L i A
It 52 R B HL S R 53 R T o

HREAR

[0002]  7KF& (Oryza sativa L.) @&atFr—F ANOR TR, Rk EEKEF TR
IR T A A SR A ) S T 7 B 2038 KRR IR R AR LA R i BT o R R B A R
(Xanthomonas oryzae pv.oryzae, fa#iXoo) 5lHEHI /KRG A H /595 (bacterialblight) f&tH:
T [l P 5™ B 1) A TR 1A T, tOR TR B KRS = R 2 — , IR E BRE 9 | PR A AR B A
B LA AN S5 AR R BE ) AR, BT B R AT SRR 7 X O R IX, 38 52 Al 8 35
J& 5 it KRR 220 % ~30% , ™ B ATk 50 % , B 40 BE E A BRSR B AR RR , KA
F P Ak I A2 T AR SZ AR G 0, /KR8 = S 4 A 7™ B, O P E U B O B 2 2 (R ITh A,
IRIEER, M BH R, &5 . FRIE KRG B A o B 809 2 R 2 FoK BP0 B A Sy i n) @ . E
WS I K 2R CRMERFZERR) L2019, 37 (1) 1 71-77.) o NKIEIR AR SR , B AR LE /KR 14 H A
T R X R4 BEAR I KRR &, A AUAN T B BP0 b A, DUHRAE B A 0 B A
A 5o JUH R 2 IRIE 2RI R I P E AR AR R, JE AR5 T B P B, & RO H AT K R
AT EMPEZEHR.

[0003]  [BIJEi/K AEHT dn AP IR 35 B POAE , B AP A TR KGR B R A (1) A8 R PRI AN Iy =
H KA, FEORE: o B FEAA S TR F H A, VF 2 DR b Bl A A R SRR gt
FERIR , & B T 184E BB — 4, JCH T 5 & M A DO R B RE 0 e 1 1 A, FRATTE
A AR B A B A PUR R EGEE A I PUR B — D G v 5] AN R B PR G4BT i
IKFE SRR R AR R B Z R EEIRREZ — I EE 202 AN B AR, 65 H )
HEFMBALE R =4 2 W EG R EAE 2 PP oL AR Oz —, S 1)
Gl = AR AR, B @ B AE RS (Oryza rufipogon Griff.) Z5HIEf A4 (Oryza
officinalis Wall.) AR BF A F% (Oryza granulataBaill.) , 1 HEMEARMEE T L
A AR Y, S R 5T Bt IR AR R B AN 1K R B B AR 2 R I B
BT B L3 € T A ST SV 20 R R (BRES sk 3T Rl 55 . =/ 45
S A R 5T T R A A SR BT VY L BT AR AR, 2019,50 (7) 1 1417-1425;F87E 4. =
A B A R AL e S A R B DR S R B 7T . D )1 DO 1K 2%, 2006 ) o BRI, R A 1) %
f 0 A PR B A TR KR A B, X AR R R AR AR 7= e A, T BB A H 2
(00041  Hif HAFRATIRI A 3% = e 1 i s 1 D V87 08 B AR B vs N &R G I8 B AR 8 S5 A%
Hi B 2 352828 JEARBC,F, ) R 25 B 1 T — o r /KL L 5 e 5 P 5 it 1 A 2
[KXad7 (t) (BR¥, 8PI505 , EIAL, 55 . 57KRE) 1 S P Al 2 Rl Xa45 () B % IEB 4
THricHx jy-14,2020a, F1E ,71.201910825566 . 0. ; R, i, FEAE 4, &5 KR WP
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H- A 955 3 (K Xad5 () B9 FE40 3540 FARidHx jy-1,2020b, 1 [, 71.201910825603. 0. s Ry, 72
R4, B, 55 5OKFET 1 m i Al 25 M Xad5 (t) BB EBr THRidR13114,2020¢,
,21.201910825560.3.) , Z I fiy £ HXa4b (t) , K 5067 T-4-5 G AR /KRG 1 b Al g i
Kl Xalf) 273K Xa45 (t) 4 (Ji CH,Ji ZY,Liu B,et al.Xal allelic R genes
activate rice blight resistance suppressed by interfering TAL effectors.Plant
Comm, 2020, 1 (4) ,100087.) , AT L 5 #4 I 2 Xad7 (t) o K FIXad7 (t) 3L 55 B icAd il & R
2R A O I B A RE ML 2%, H AT S A R b v B B B R A 34, il ok B KB
A% (Oryza longistaminataA.chev et Roehr) fijXa2l (Song WY,Wang GL,Chen LL,et
al.A receptor kinase-like protein encoded by the rice disease resistance
gene,Xa2l.Science,1995,270 (5243) : 1804-1806.) K [ i@ B 4 41 Xa23 (ZhouVL,
Uzokwe VNE,Zhang CH.Improvement of bacterial blight resistance of hybrid rice
in China using the Xa23 gene derived from wild rice (Oryza rufipogon) .Crop
Prot,2011,30(6) :637-644.) fisk B /M ¥4 R4 (Oryza minuta Presl.) fJXa27% A (Gu
K,Tian D,Yang F,et al.High-resolution genetic mapping of Xa27(t),a new
bacterial blight resistance gene in rice,Oryza sativa L.Theor Appl Genet,
2004, 108 (5) :800-807.) , X3 HEPR ) v Fi T3 sUEEASER IS F 1 8 LA B se b ik L (B s
VR B ), B I R RO B R, B I R A v Ak BRI b7 B Xad 7 (t) R o AT
RE o S FEANOA Al 18 R I, 35903 T VL% 18 BY A A8 N RBUA S 2 FE4L , ARAE6 TR TR
i PO TS AN R 45 717 B B0 R 2 R AT e A BT AN ], B X e s R AR AT e N R — A
FRA G, T IX BB N RIBAE TS SO, 2 BOR B2 AN RG25291 1Xa47 (t) K FF31, H]
FH G 0 B AR A ) Fo At iz N R RS 70 1 B Xad 7 (t) SRR IR 4, tndi] 78 73 ) BN
AR FFHLAR CA S 531 A0 27 5 R I Te T8 e B A g I HB N & b vy 3t 3 59 Xad 7 (t) 2
FHGRBR SN T S BRI R 7 ]

LZRAR

[0005] % Tuith, AR BH ) H BIAE T3 —Mrm 88000 8515 A B AR R I S 1 0 13 P A s i
DR Ko 0 SRR R 53 14 4 » BB e A5 R b 5 B B Xad 7 (t) JE (R B FE SRR A 5

[0006]  JAfiiik FIREIAR N, Ak B T UL R ER TS

[0007] AR BRI 1 —Folm R0 5 s A Y AR RE A 2 1 T 1 A e R IR 1 7 v i v
B

[0008] i Jod ¢ TGV A% 308 B AR BB N S SR R AT 2 e A vy e U P R AS I B R R A, 4 Pl
ISR IR 2 5 22 B R AH g AT SR 2 Ve o A, AR B 1 L A7 A O, 75 38 HH i 0 1
il 975 225 K] P A% 328 6 AT , AR 1% BT AR 0% 346 225 [R1 12 11 51 W 18847 PCRY™ 15 L PCR 7™ ) B B2 3 A o
IHRE S BT » AT 23 B85 i A6 A R M 25 1 0 1 T A s 2 A

[0009]  ARIEF , Bk 4t A AL L K o Xad 7 () , BTk 3L K A% H R 41 #nSEQ 1D NO. 13
iR s TR JE K Xa47 (1) ICDS 1 HNSEQ ID NO. 1475 .

[0010]  HLIERT, BT id oL 38 B A= R N\ R UK e VL5 B A fg AR fg & 2235 B
226 B R 2y H RIS LR 20 ; ik H 19 25 R 2 AL BT IR PCR™ 18 1 AR Sy e VT 85 3 i A=
FaB N 26252,
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[0011]  fLI%HT, Frik 514 9214QC-9F /R; BT iR 214QC- 9F R % H 2 /5 4 1SEQ 1D NO. 115
7~ BT 214QC- ORI AL IR 7 1 WISEQ 1D NO. 12Ff7R o

[0012]  fRIERT, BT BT T RE 2 BT L4 Th e B M50 A DR 4 4856 40 BT 10 3 225 (R i Bt
T DIRE -

[0013] A B IR FRAIL 1 —Fofr vy R o 25 s A 2 g L 2% 10 70 0 T o 228 R SR e 2 1
5, TR 7 R

[0014]  fifide SR 1G5 A Xad 7 (t) K ol L [F) Y5 25 (R 1) e V5 a0 BY AR FR s\ R K] iR 4 1
W Xad7 (t) ZF 7, KIS K B VL8 B A FE A A R35H Xad7 (t) ZEH, 25l dy %N
Xad7 (t) " HXad7 (t) "

[0015] I H 51905 v i S V5 8 B AR FEyB N RAN R A B EEAT 338 L 5, 43 B4 R Xad 7
(t) JE PRI L R 7R - Xad 7 (1) % XadT (1) " XadT (1) ™BL J2XadT (t) *°; of phy 4 3k PR 75 25 )
132 ) 8 B AT ALY 53 B, AT A i L2 15 D A8 S A R I 5 ) e P o i R R e
[0016]  ARIE , BTl e 1 20 SR 4

[0017]  F|FXa47 (t) ZEF 350 S FRICHx jy - 10 To VL 8 B A R332 N RHEATPCRY 1Y, 15
B3 H B /IN L6 ThpIRB N &, 45 618 N\ R PR RE T 3 A Xad7 (t) 2 K] sl L [H] 8
[ pTS L SEE Sy T YNE Y p S

[0018]  fRIERT, HRHE bikXad7 (t) ZEH 741, F Hblas tF2 )7 M JCVL 8 B A= Fg A& &35
FERHRI3TI4MHx jy - 141X Beh g AT 2, RISRAToR B JoiL % a8 B A fg A& R 35 [ Xad7
(t) A,

[0019]  ARIEMT, BTk 51400045 214QC- 2F /R . 48QC- 9F /RF148QC- 11F /R, Frik 214QC- 2F {1 4%
TR F 5 WSEQ ID NO. 17178, ATk 214QC- 2RI A% E 8 7 7 tNSEQ ID NO. 1877 ; Tk
48QC- IF A% EF B2 FF 71 SEQ 1D NO. 19F7 7 , Firidk48QC- ORI\ A% e I #I SEQ ID NO. 209t
T3 IR 48QC- LIFI A R 5 1 nSEQ 1D NO. 21 Ff7R, AT i&48QC- 1 IRIIAZ H R 5 %1 inSEQ
ID NO.22ff7.

[0020]  AREEHT, FrikXad7 (t) % Xad7 (t) " Xad7 (t) "L K Xad7 (1) #2356 B DL it fdckA
BT i 44 XadT (£) FEPR ; BTk Xad7 (t) 28 LR fIXad7 (1) B ; frikXad7 (t) "3 EE
FAFBR P FIISEQ 1D NO. 157 s ITidXad7 (t) "I FICDSFFIAISEQ TD NO. 307 ; firidk
Xa47 (t) "H B % I 7 5 ANSEQ 1D NO. 16773 ; ik Xa47 (t) ™ H: [ fCDSJF 51 fnSEQ 1D
NO. 32175 s ik Xad 7 (t) “** IR R HF IR P 5 INSEQ 1D NO. 27 s fir ik Xad7 (1) " L A
FICDSFFUISEQ ID NO. 2871 o

[0021] A BH AR AL T — b 25000 B8 5 A8 A2 R 0 2 1 e 1 e A i 255 AT R JH SR A 13 11
J55, FIHPacBio SMRTHE; A FDovetail Hi-CHyA B ThHbKs 7oL M 5 A g A B f & &
35 LR 2 % B B /K R G A b, 3 55 H A 3 R 4 3047 3 21 20 A , HR 408 00 7 24265 ) )
PL K XadT (t) FE R e AL, BRIE RIS 7 ooy I8 B A R A& R 357 Xad T (t) FE A Y, F)
FARR 4 12 25 R B e 1 H 0 51 909 39 S5 16 B P24l EBE 3R AT I 3 3R A5 H () 222 (R 1) 58 B 4w i
X, G e sk BB BB W A Bk DA B V3G UE S D IR 2 R S A T VA
71, 45 BT R R AR T B i A 4 T v AT , A R B R ok 1 TR — AN SR AR 2 AR Bt
TEALRL, = R b TR B Xad T (t) R S SRR G, kG 1 A A b B ) B A B



CN 114438100 A W OB P 4/15 T

P07, M T S B B RS N R IRAG 1 KRR 5%, Pt SR, 9 Ja S0 78 50 R 57
(R ZhRE LA K A MR B 1 ME S i

M &5 BB

[0022] W1 A R35H5H AR 115 4L kI . Chrl 13878 115 4Lt 44 ;29021106Kb
Fom HARKE 115 4tk K 5 291 13644KbF & 223511 11 5 YL ik MK .

[0023] P2 eyl i@ B AR RS 5 H ARG 115 Qe R L 2R M I . Chr L LR IR 1145 Y i fds
29021106Kb 7~ H AHE 115 Y o4& 8K ; 31935697Kb /R oL B B A R 115 L o4 i
KJZ.

[0024]  [&3°5214QC-9F/RAE JLIL 18 B AE i3 A\ RG252H [ 4 B H 3k 141 . M2 DL5000 1)
Marker , FH5000bp.3000bp- 2000bp 1000bp 750bp . 500bp 250bpF1100bp L8 2% 4 £H % «
[0025]  [&]4M9Xad7 (t) F& DRI35040 DX 4 i 1]

[0026]  [&]59Xa47 (1) " Xad7 (1) 2. Xad7 (t) "Lh K Xad7 (t) “HAA B A B 1 S5 IR
[0027] 6 MXadT (1) "R A 5 Xad7 (1) THIXa4T (£) R S H R, Xad T HXFE R
Xad7 (t) " 5, Xad7 YPFRRXad7 () TR, XadT L2343 mXadT (1) P B .

[0028] [ 7MXadT (t) PP Rk A 5 Xad7 (1) TAIXa4T (£) "R B W H R, Xad T HXFE R
Xad7 (t) " 5, Xad7 YPFRRXad7 () TR, XadT G252 XadT (t) P B .

B A

[0029] AR BHERAR 1 —Folm R0 5 s A Y AR RE UM 2k 1 T 1 A e IR 1 7 v il vk
(ERP

[0030] i Jod 6o G VT A% 388 B AR R N S NS AT 2 e A vy e U P R AS I B R R A, o Pl
ISR HE R 2 5 22 B R AH g AT SR 2 Ve o A, AR B 1 R L A7 A O, 75 38 HH i 0 3
il T3 35 AT ) 0 228 225 (K], RRAIE P 38 Ak e 6 DR T 5 | 0 34T PCRY™ 3 L PCR™ 4y B #2200 2 A 9T 9
IHRE S BT » AT 23 B85 i A6 A R I 25 1 0 1 A s 2 1A

[0031] 7K J& B 38 o X6} S0 VT 5 30 B A R vB N R N0 it A7 S 2 AR s 3 1 U 3R A e 282 2L ]
P A B, P I g PR R s 2 U 2 O IR B AL N eV e AR RS N R VCE T DNA
FEHL s Frid $E B 7 V03 NCTABYE 5 FITIR Je VT35 38 B A= R N R XGEAR I R Je T % i By
ARG BB 2335 AR B, BT i 4 P2 A vyl = U P DLk 1) L3 PacBio Sequel SMRT
F& Dovetail Hi-CEEFERAFIMECATA S R4 .

[0032]  RJ% B BT il i 2 0t R 2H 5 2 5 Sk (R AH 3R AT SR 2R % 40 B, 07 3kt BT IR e 1 e A s
LRI I JE R AR BH R, BTk 225 L DR 2H D H ARG 5 DR 2 5 BT ik L 22 14 43 B A ade 1 >R FH
MCScanX 3 M4 347 o AN K BH H , B IR 0 e 1) 77 VAR 8 G4 : MU Soft Berry (http://
linuxl.softberry.com/) H K FGENESHAR FE A R13T14 F1Hx jy - 14PN FRiC 2 8] f) 7 51 i3 4T
FERF BT, ZESmart B % (http://smart.embl-heidelberg.de/) T yEREIE R H) T
e, AR PE I BRI ThRE I e H Xad 7 (0) (IR SRR AR R B A, BTiR BT k95 2 K 9 Xad 7 (t) 5
PR ZE R AZ H R 7 51 WnSEQ 1D NO. 137 ; i i& (K1 Xa47 (t) FICDS/FFI WISEQ 1D NO. 14
Fr7R o

[0033] %% BHARE P i a6 B PRI 1 v 5| 90247 PCRY 38  PCRy™ W 1 422 U 2 N0 08 DI RE 77
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T s AT 23 5 HE 5 A S A R I % 0 0 3 I A 22 R o A R B R, BITIR H 1 2 R 6L R0 BT R
PCRA™ 18 F AR A8 3% Sy G V1385 388 B A2 R 7B N R G252 FT IR LI THRE /0 AT DL e 1 B 5 Th g
AR50 0I5k R G e 1k 6 2 A gk e 2 DT B s D Re « AR B R, BT 51 P4k 9214QC- 9F /R s
FTiR214QC-9F % FF R I A WiSEQ 1D NO. 1117, Arid214QC - ORI A% HF B2 /5 &1 4nSEQ 1D
NO. 1277 o A B, BT I 7 1) 1 65 306 43 A A F 7 1 5 RIVRT o 78 A i B () S Tt 451
o, BT W A 3k Hh e K AE PR (BP0 A PR 2 71 58 %, PCRY 14 7= 4 7 At i el Ak 2 sk
HEVEARA R 2 5 B 55 A 5 5E R

[0034] A B IR FRAIL 7 —Fofr vy R 0 25 e A A g I 2% 1D 0 3 T o 22 R SR R L T
% iR kAL FE

[0035]  §iide SR 1S5 A Xad 7 (t) 2 PR B3 [R] Y5 225 (R 1) o VL8 38 Y A R vs N R Rk iR 4 1
W Xad7 (t) ZF P, KIS K B ooV B A FE A A R35H Xad7 (t) ZH, 25l dy %N
Xad7 (t) " HXad7 (t) "

[0036] I FH 51 W%t A i JC YT 38 B A= A9BSR R T Y 18 U, 15 B4 FhXad 7 (t) 3
LR Xad 7 (1) 7 Xad7 (£) % XadT (t) A K Xad7 (t) 2 0t iy 45 bR R g i 45 2
AT AR 23 B, AT a8 HE A 75 oty A B AR R I S B e 13 e v 2 DT 50 ik 61
[0037] AR EHH, BT IR 97 e 1 280 SR A4 - R Xad 7 (t) FEERI R 3L 50 B bR Hx jy - LA Joi %
I AEFB N RBATPCRY 1Y, 45 2191 7 BER/NN16Tbp B N &R, G B AN RINPURIE
7508 HY 5 A Xad 7 (1) J PR sl H: [ 5 L ) () TG VD38 B AR R N BAR] A B o, R Pk
Xa47 (t) 2K 751, F Fblas tF2 7 M VT B A R A 22358 R ZHR13T 14 MIHx jy - 14X
Birp HHTR R WISk B oV B B AE FE AN R35FF IXad 7 (t) K A K B, firid 5]
Y #5214QC-2F /R 48QC-9F /RA148QC-11F /R, fTik 214QC- 2F ) B H 2 > 4 #SEQ 1D NO. 17
7w, TR 214QC - 2RI\ % 18 7 11 4NSEQ 1D NO. 1877 5 AT ik 48QC - 9F [ 4% H 8% I %1 4 SEQ
ID NO.19Ff7R, friR48QC- ORI H B - FIHNSEQ 1D NO. 20175 ; Frik48QC- 11IFHI K H R
FIUNSEQ 1D NO.21Ff 7%, AT iR48QC- LIRKIZEF R T FI IISEQ 1D NO. 22f7 7

[0038] A% Hth , FrikXad7 (1) 7% Xa47 (t) " Xad7 (t) DA K Xad7 (t) PP BT DL A4 1A
FHREAT iy 24 10Xad T (1) ZEBR s FridXad7 (t) %y Rk Xad7 (t) LR ; BrikXad7 (1) " IHEH
(K% FFER 7 51 40SEQ D NO. 155775 ; BT ik Xa47 (t) TR CDSFHIUISEQ 1D NO. 307 ; it
BXad7 () IR 1A% R T FIWISEQ 1D NO. 16T ; ik Xa47 (1) "™ 5L K (11CDS J5 51| iSEQ
D NO. 3277 ; FridXad7 (t) "' JE R A% EF B 7 H INSEQ 1D NO. 277 s FrikXad7 (1) 7' 3E
[RIfICDS 51 ISEQ 1D NO. 287 .

[0039] AU EBHH, BT AR BE R & R 35N FR L & 1 P2 A0 JORE A i Al A A T S0k (B
A, IR RS A R AR AR A JE AR R R BT VR YT PR AR 2B R
2010,22(8) :81-84.) .

[0040]  FFIRFKIHZhj19.PX099.PB.ScYc-b T7147.Y8.YM1.YM187.YN24.YJDP-2F1YJWS-2H
AR B EAE L RISCHERA T, B NA TR, B AL RS H AR 204 4 AT it

[0041]  FFaRHZhj19.YM1.YM187 . YN24.YJDP- 2 F1Y JWS - 2B Mk N AR S 56 25 4£ 2013 ~2017
B SRRIEI I Ay BT R, AR T OCHER (FREY 5k 20T BRI, 55 . < m 25 B A FE b
JoR B IR ) R HTE VAN B T R 2R R, 2019,50 (7) 11417-1425.) .

[0042] BT IR (PXO099 B Ik JE AR SE AR v TR ARG , REE H JEE S, AR T30k (Ji CH,Ji ZY,

8
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Liu B,et al.Xal allelic R genes activate rice blight resistance suppressed by
interfering TAL effectors.Plant Comm,2020,1 (4),100087.) .

[0043]  FriRHIPBEA #A , HPXO99 B R I RASIE &2, A A0 T SCik (BR¥S, 5K, R, &5 . =
1A 24 B AR R R o B2 U 00 E AR BN . e 7 R0 Ak, 2019,50 (7) 11417-1425.) .
[0044]  FTIRHIYSEE MR N 2= m o B0 B A B /NF SREEE R E B 55, A T30k (B A
sRFCF, e, A LI B AR R AR AR AR SR AR B M R R B VR VPR AR AR, 2010, 22
(8) :81-84.) «

[0045]  FrikIScYe-b (hEFRAEFE RS S) FIYN24 (h [EARAEFE RO D) Wtk K4 E HHE 4
JEREIX , A AT SCHk (R2E, YEdn, I, 25 R Ab/KRE B R 7 T Ak 8 A% 22 BRI 204 K2
PR AR BTEPEA . AR AO K 224k, 2015, 37 (3) 1290-295.) .

[0046]  FrRMT7147 (H AbrERMR25) , REH H A, A4 T 3k (K7, B35, &
i, 85 Xa2 1% FE DR KRG AT B Pl 9 00 01k B L st A% A EE 224k, 2001, 31 (2) 1123~
129.)

[0047] BRI AREE B IG30, 2 TR E 1k & 19 B FT A e 2L S GRES R , A A T30k (&
i, BHFE, iG55 OKFEHTE AR & 2 R RCBB30M 55 & K Xa30 (t) AP e L. 4
AR 2007,40 (6) :1094-1100.) .

[0048] A A BHE H B HEART7 ZAL R B INIE A B B, T 1 4G St 491 0] AR B gk
ATVEARRY Tt B (B AR REFE S AT R AR 9 ot A o B AR 4 V8 L PR 5

[0049]  "RIARSZHtE ], A T 8k G R AS 05 B R AT AR T AR BRI B R T &R, RSk
Tt 5 A 7 T S AR B R R YIRS BR T SN/ BB IR TR R U , A
B P4 A 205 T R 48 o R 2

[0050] "R st 5 o B F B AR R AE , GnJeRERR UL EH , 3R] AR IR AT 2

[0051] iz jit 5] 1 oy e B A FE AN AR S G & R 355E K 4H = i = 7

[0052] 1. GYT 338 BT A RS AR 5 R & ZR 3510 S [K] ZH DNAJZ Y

[0053]  J&J-CTABJ7 %4 U I K ZH DNA « SR RS ity () St v £5200mg , FH VR B B SOk IR
WL AR B TR ARG5 C 12 . omL AT F, I 900uL 2% CTABZLAFLE il , 0 WE TR 25 o W B8 00
7£65°C NI E 604041, SR G 7E =I5 (RT) FLA10,000rpm B 0257341 - FHO0OULAARFR (1) 2K 1y / &
15/ 5 % lE (25:24: 1) $R B EIEW, EE 20K, SRS AEHTE T EL10, 000 pm ¥ B2 78 2 0~ &
O 107r Bl o N2/ 3R R B T4 (-20°C) S, - 20 CHCE 2/ B DL _EUTUEDNA, il
12000rpm & 00 157381 o IIAT5 % To7K BB DTIE H 55 0 22 %, S8 5 FDNAYTIE 13- 547
Bl FH200uL ddH, 0% ATIE Jm 3E4T Jm B2 S 5o

[0054]  FiT ik 2 % CTABZE R 2% il 1) L 1) 77 v R < B4 g 175 e 2 — FF L ¥R 4k B (CTAB)
16.364gNaCl, IM Tris-HC1 20mL (pH8.0) ,0.5M EDTASmL, % FH70mL ddH 0%, & % %
200mL K B % F o

[0055] 2. JGyT 3t ie8 By A B AN AR S 7 & 2R 35 % E AR 2 1) 11 o 45 25 R ZH 3 B

[0056] 0 R 142 HUASF 2 I DNAIE HE R AWl (D0 AR 4 7], i id PacBio Sequel
SMRTF- & #E47 2 FE A RE R ZH I T , 45 & Dovetail Hi-CEEEEF A UL EMECATA 3 2%, 3k
130V 0 Y AR R AN AR IS FE B R 35 YLt R G ) (1) i e 3L R 4

[0057]  SEZitif5|2Xad7 (t) 1 5ok
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[0058]  1.Xad7 (t) i3k 3L K] () T

[0059] % FAMCS canX 4 444 S i 5] 1+ 61385 88 35 A R AR B A & R 350 115 Y iR 1)
EFER A S 5 RS R R A R H ARG 58 R AH g AT FL 284 43 A o i 5 A HSof t Berry
(http://linuxl.softberry.com/) H f{JFGENESHFE FE AR13T14A1Hx jy - 14 HRic 2 18] )
3 B AT R R E R34, 7ESmart 25 & (http://smart.embl-heidelberg.de/) FlilllyE
BRI ) DyRe , ARSI T RE i e tH Xad7 (t) i B

[0060]  AR#EXad7 (t) FEEAL T4 TARICR1I3T 14 M Hx jy - 142 [A] i) sz, il i L2 1 dr 45
FIETAE 2 NETFIE 2R F B Xad T (t) 2P 1) e A7 X B AR oy B A= F A R 350
H AHE 2 [ HEFI U B s — 2, B AT 2 1R H AT 70 BT 28 19 H ARHS 28 R 20 1% X Bt
47 Xa47 (t) F DR T o 35 T AR 41 3R 25 B MAZ X S E R B 3 AN e 2 [, o — AN RS
NBS-LRRZ5 #4J3 FJLOC_0s11g46200KE K], HoAx RN JE R 5 %% e AH G, SHURA S, Rt
LOC_0s11g462001F JyXa47 (t) F& K f ik 3L A

[0061]  2.Xa47 (t) {5k 3 K 1) 70 %

[0062] AR 4 20 R 145 28] (1) 4% 38 2 TR 1K) m i [X. b R 0 X 3k, B 1H 105645 573 519, SR FCTABIE
PEHLXad7 (t) BB SE G252 £ [ ZLDNA , F FIPCRIFEAT 7 14, BX TuLPCRY™ B4 =) £E1 % 35
JE R B8 B B 5V / emE i HL K, HER RS R Gt AR Ja iR IEPCR =W, 0 6k HE — ANRE 5 514
214QC-9F/R, Hrf,214QC-9F A H R 7> #4nSEQ 1D NO. 11AT 7~ , 214QC-9RAAZ /R I #1 4
SEQ 1D NO.12F77%, % 5195 38 A BOK /N IE i ELA L A, 25 SR a3 o B iZPCR=4)
HEEIL N ERVEME ARG R A 7 R A =347 07, W7 45 R anE4pmR . 4] L,
DU PR S 55, U 7R 52 8 [ DRy PR, R B e 225 SR e

[0063]  FITIR[JPCRY ™ $4 K FH45uLPCR s B4R R 347 ; 45ULPCR & M4k 4 : 2XPhanta®Max
Master Mix 24uL,10umol/L_E.Fiff 514452, 4ul, 20ng/ulfEARDNA 6ul,ddH,0 10.2uL;
PCRI M 26414 : 94 °C #i A8 P 3min ; 94 C A8 P 15sec, 55°C H P 15sec, 68 C1EH5min, F£354
TE¥E ;68°C ZE{H10min.

[0064] 745 RN, Xad7 (t) gk 2 R A% T ER (DNA) K 24240bp, 4w hg X (CDS) 751
92409bp, Jih 802N 2 AL , HARAZ H IR ¥ 4| W7 7117 SEQ ID NO. 13, HARCDSFF 31 W57
FSEQ 1D NO. 134wt RIS I Z F 1R )7 5 4nSEQ 1D NO. 34w .

[0065] iz it f51] 34 32t 25 K] Dy 6 43 H7

[0066] 1. T)jHE E M TG G0 IR A7 2 BE K Th g

[0067]  $EEIXa47 (t) AR SEAG252) FIRNA , [ #E 55 N eDNAJS , 2 FBXa47 (t) i i 35 K 2
FB X FE A1, ) F 3 4:BioXM2 . 6 A Xa4 7 (t) BIDNARE 1) e I HL He 4w A5 X (CDSIX) , ZE TR H )
2 DX 9 3 T2 TR 51 P0G 252 -CDS-F /R, Fl G252 cDNAIEAT PCRY™ 1 , 4 T HH K /N IE A )
F B S HAARpCE2 & , BB = ik AL SR E VB ARG TR A 7 R B4 A =347 0 , 3k
13Xad7 (t) g X 741 , [FIi 3813 pCE2 - Xad 7TCDS i fi o

[0068] & #FEpCamBIA1305 FURL/E AAEYIFRILE AR E 4L, FHXbal FBstET X} H 47 XUEE V) ,
FAHGIIUbL -F/RY 3 ikipJET-Ubi H [ Ubiqutin 3 ) ¥, F| HXa47-0E-F/R5I 44 1 ok
pCE2-Xa47CDSH1 1) Xa47 (t) CDS/FF, VIR H 1) Fr B i, 8t (7] 95 35 40 1) 77 244 2 Ubii -
Xad7 (t) I RIAEA, 8L AT B A TR A I3 1 A 95 1) SRk 55 R T GO ek o AR SIZ ik 491 Ffr SR
R 5197 5000 R R 1FTR

10
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[0069] K155 5
HEZES) 714 % AR n5

G252-CDS-F/R G252-CDS-F SEQ ID NO.1
G252-CDS-R SEQ ID NO.2
[0070] Ubi-F/R Ubi-F SEQ ID NO.3
Ubi-R SEQ ID NO.4
Xa47-OE-F/R Xa47-OE-F SEQ ID NO.5
Xa47-OE-R SEQ ID NO.6

[0071] X b3 ¥ 4k R 55 R8T G30M K} Ja i T ARBH 1 5 25 B8] 14 g A7 22 A4 FHZh 19
PX099.PB.ScYc-b.T7147.Y8.YM1 . YM187 . YN24.YJDP-2F1Y JWS- 231 14> 3 M- kb i s BUw
RN AR Pl 3R I A T, [R)IS) DU AR G M S0VE A xf R, 2 M2 LR Ja W B s DA 52, &5
RinR2PN  Horb B FE I B N em.

[0072]  ZZ2 T ABEHALEIUbI -XadT (1) RALVE E

ARAF

[0073] 9

SR

HZhjl
9

PX09

PB

ScYe- | T7147 Y8

YMI

YMI18

YN24 | YIDP | YIWS

11
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[0074]

JG30

(&5
R,
HAR
f48)

16.00
+1.87

15.13
+2.46

17.60
+3.44

13.70
+2.38

18.75
+0.25

14.38
+4.13

16.00
+4.37

16.17
+0.94

14.58
+2.68

12375
+2.75

13.50

42 12

G252

(#s
%98,
AR
4K)

3.07+
1.46

5.00+
0.84

2.50+
1.08

0.87+
0.19

3.83+
1.52

0.93+
0.09

4.83+
1.18

2.10+
0.14

2.40+
0.58

3.88+
1.84

4.00+
1.58

Ubi-Xa

47(1)-1
(Fa
AL
W)

5.95+
0.85

5.83+
0.11

335+
0.65

5.10+
0.40

327+
0.66

315+
0.35

5.50¢
2.00

4.06+
1.67

3.06+
1.53

6.50+
2.00

6.85+
1.25

Ubi-Xa

47(1)-2
(Fadk
i 21a
)

2.65+
0.25

540+
0.10

2,70+
0.50

1.70+
0.82

333+
0.24

4.60+
1.60

4,40+
1.60

2.50+
1:22

373+
1:23

6.25+
325

6.00+
0.50

Ubi-Xa

47(1)-3
(Fad
i

W)

225+
0.85

5.87+
0.74

3.20+
2.00

3.13+
1.07

4.35+
2.85

1.85+
0.65

1.90+
0.30

5.67+
1.89

3.95+
1.05

5,18+
0.97

3.65+
2.85

Ubi-Xa

47(1)-4
(Fadd
£ 21d
W)

1.60+
1.28

5.10+
0.90

217+
1.31

4.48+
207

5.25+
3.95

3.75+
0.75

3.25+
0.45

3.404+
0.60

3.03+

2.52

2,70+
3.37

4.75+
4.25

Ubi-Xa

47(1)-5
(Fat
L 21d
W)

5.53+
1.45

5.75+
0.25

4.45+
0.25

4.50+
2.00

3.15+

3.05+
0.65

5.10+
1.36

4.10+
0.10

1.45+
0.05

237+
2.01

5.55+
3.95

Ubi-Xa

47(1)-6
(Fatd
AL
W)

6.15+
4.55

5.85+
0.65

6.85+
5.15

2.60+
0.50

5.65+
1.65

1.65+
1.35

5.00+
1.00

2.00+
0.30

3.00+
1.00

3.30+
2.81

3.75&
0.75

Ubi-Xa

47(1)-7
(Fad
#iL

3.30+
1.50

5.12+

275

4.35+
2.85

2,50+
0.50

3.25+
1.25

2.85+
0.75

1.35+
0.65

1.25+

0.75

2.00+
0.90

5.85+
2.55

3.70+
1.80

12
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%)
Ubi-Xa

47(1)
[0075] 11.08 12.18 10.88 10.75 10.78 10.80 | 14.33 16.46 12.00 12.2+ 11.55

(M
g +3.45 | £1.67 | £0.54 | £0.25 | £2.76 | £1.06 | £2.25 | £2.31 | +0.70 2.23 +1.61
T

%)
[0076] 20 LLE H , BOw MBI 309 BEAE 1 2embh L, 32 5 56 11 S8 e 14 , % A T
RIIRBELEScmEL T, 6 LIS B AR IA BB R = Pr i) 7K1, 3 B B AR AR JR 0 B A i Pt 2
FHXad7 (t) LRI AE, 25 R B R 1) B Ab i B, o TPt il sk g 5 MR B2
N FAME

[0077] 2. JE K] S S 36 VP % 126 L X D g

[0078]  AR#ECRISPR-P2.07EL#K M (http://crispr.hzau.edu.cn/CRISPR2) fEXa47 (t) %
ANDNAFFF (IF JBE) B4R HY 245 GN20GGEEN20GG I PAMJT F1 , 16 45 1 A% 2 4749 K 120 . 5K
S AR A s gRNAMB I > 471, a8 el A R AL 4K 2134 sgRNA T 71, 44 34~ sgRNA 7 F1 i3EAT 14 A
BOAIE o J A NI IF 558 17 1) s gRNA - 2#) PAMBT T8I 20bp 1 /5 FIE Ny Spacer 741, 43 Bk it b T
sgRNAMI01igo/F ¥llsgF /R, H-1EsgFII5 ufi I A Y5 GGCA, sgRI 5 iy I [F] Y5 AAAC , %
e R A ARG IR 2 7R A [l & e

[0079] | -G HI01 i go Fr A1) il £ 1 i 2 AR 4 2R i T OBUBEDNA v B (011go-Xad7 (b)) o
FIHCIPEEY)10ug pOs-sgRNAZRAA , Hil{E th 284 AL pOs - sgRNABAA o 4 25 14k pOs - sgRNAZK {4
501igo-Xad7 (t) #HI%E , F A KA 3R B 1 ek , #E tHpOs - sgRNA-01igo-Xa47 (t) %
&, FFLR Clonase™ II enzyme mix¥pOs-sgRNA-0ligo-Xa47 (t) ki S5pH-Ubi-cas9-7
KL AT LRI N, fi 4 3R 15 CRISPR/Cas9-Xa47 (t) #4& , 3 F 51 WSeq-U3FSeq-CasXf
CRISPR/Cas9-Xa47 (t) # AR AT I 37 A 56 1E 3L IE /i, D7 A w1 A R E M H ARG IR
A B B3 s E) o R B TE A ) 28 A d ik AT R A 3 R A Xad T () B HE AR SR AG252 ARSI
T 5y FH 5190 1 a0 2 3 s

[0080]  FR35|¥fF 51

[0081] AE EST 3| 4 4 AR T
sgF/R sg-F SEQ ID NO.7
(0082] sg-R SEQ ID NO.8
Seq-U3 Seq-U3 SEQ ID NO.9
Seq-Cas Seq-Cas SEQ ID NO.10

[00831 b {1 i T P ek R e 34720 R B 38 1 1A 1 R B 3
ARG2521F Mt IR, 45 B 7RG2525%F LA MRS TN » w4k 0 1IN B AR ARG , 1445 3R 53
FEIRAE IR R R ARXT N, 38 A A B BTk FE K Xad 7 (t) PUASFE ) A S B, B T i & bt
(R o

[0084]  SEjitifsl4 Xad7 (t) ZRRL BB

[0085]  ACSLjii 5 ik (Y PCRY™ HGFE 7> FfA &R -5 St 45 LAHTA]

13
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[0086]  1.Xad7 (t) A SR K R AR SR AT ik

[0087] A HiXa47 (t) A 370 B ARICHX jy - 1AE35943 JoiL ¥ il B A= i N R P gt 47 PCRY™
G G 3G BOK/N N 16 Thp B N 2262470, HIX 262003 N R FURIE K IR N6 TRISE
MO8 T HRASRT A RS R AT R LA DUIESE AL AR S B 2624798 N 2 R i i 47T
6-9 MR R 1B 2 X EE AN R E I 16 PUR RS W16 PUR S ik 1~ 34048
BB T Xad7 (t) 2 SR A 1) 70 B BAR AR TE inskd .

[0088]  FKAEEIMENRYURIE

# ot
%
BNRGT |
% | Y8 | YMI | ScYc-b | YN24 | PX0O99 | PB | T7147 | YMI87 | HZhjl9
£
$
L96 R R R S S S R R R
[0089] # 1
L27 . R S R R S S
#
L50 R S R R S S
% 2
L174 R S R R S S
#
L43 ) R S R R R S R R R
%3

14
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i

% 6

% 7

.
% 8

i#% 9

e

1%
10

e

L

11

#
12

#

#
13

1%
14

i
15

L39

L252

P104

L171

L179

L173

L309

L334

L40

L7

L128

L23

L150

L214

P165

L41

L186

L279

L126

L33

L113

L119

L275

Lel

L156

L215

L114

L17

[0090]

15



CN 114438100 A W OB P 13/15 1

1]

[0091]

16

[0092] 2. JuyL By A FE A& R 35 R 1) Xad T (t) JE R 3R HEL

[0093]  FR¥EXa47 (t) 2K 741, B Hblas tF2 7 M T iL @ B A= FE A& R 35 K 4HR13114
FHx jy- 14X B ip #E AT K 2%, 15 5k B ooyl a B A= FE A& R 353E R 19 Xad7 (t) FEH 75 3
(1Xad7 (t) PER FEFIIISEQ 1D NO. 15[ 77, Xad7 (t) "™ERE @ISEQ 1D NO. 1677« K H
DNAMAN# A b 36 %5 B, Xad 7 (£) I 5L0C 05118462000 4 i [X 58 4 — 5, AL A
100% .

[0094]  3.Xa47 (t) J& K R R 1 2 R B

[0095]  #R#EXad7 (1) "HIXad7 (t) “POPHEA gD IX R F A, Wt R 51, DK R
ZHTZHRLOC 0s11g462004h5 X E T i i v B 10X 4 7 514, 38 i PCREZ AR AE Jo VT 368 Y
BN ZDNAF AT 3 3G, B TULPCRY 34 = W0 75 1 % B g Wik e b5V / em B s HE 3K, B A R
B ARZBRAG G , R E MR 25 3, LTI AR a] AT 8 Y AR 593 N RDNAFR 4 HE 1 5147,
ST T 285, B BRI IERPCRA= M) B IE AL B R E VI E AR B IR A /R A o

AT .
[0096]  K55]19)7 5
HE RSy HE P A s %5
214QC-2-F/R 214QC-2F SEQ ID NO.17
214QC-2R SEQ ID NO.18
214QC-9-F/R 214QC-9F SEQ ID NO.11
[0097] 214QC-9R SEQ ID NO.12
48QC-9-F/R 48QC-9F SEQ ID NO.19
48QC-9R SEQ ID NO.20
48QC-11-F/R 48QC-11F SEQ ID NO.21
48QC-11R SEQ ID NO.22

[0098] AR 445 A TSN Rrh Bl T AR LAY, A 4EXad7 (1) 7 Xad T (t) ©°* Xad7
(1) "L K Xad7 (t) "I A it K, Xad 7 (1) M5 H AR 1 L0C_0s11g462003% K 52 4
— 5, MHLOC_0s11g462003E K] ffICDS X 18, £ 28 W s . Xad 7 (1) "3 K [\ % 1 R 7 #1 InSEQ 1D
NO. 277 o Fl FI 1B 1 0XM2 . 6 A Xad7 (1) " FIXa47 (t) "> H R B (R DNAJF 51 b 35000 14 o CDS
X, 76 F 0 P 2 ) X 785 3 14 T4 5 51 % YP-CDS-F /R (A YP-CDS-FR A% HF 2 /5 41 fnSEQ
ID NO.23/J7%,YP-CDS-RIKE L FR T #I40SEQ ID NO. 24 7) F1L234-CDS-F/R (FiH1.234-
CDS-FIAZE 8771 tNSEQ ID NO. 25017 ,L234-CDS- R E B /7 5 SEQ ID NO. 26t
) 5 IX T 5143 AIAE TCTL A B AR R AIB N RL23411 cDNAHR BEAT 438 , 1 U K /N IE A
) 7 B 3R AR pCE2 4 , B e 4 P ) HEAT DI 5 345 Xad 7 (v) " A1Xad7 () " gt X 751 o 1R
P44~ B SRR CDS Fr 8138 3 B oXM2 . 6 B A4 3 20 Jnll 89 96 1 2 1 o e 271 5 AR H) e 37 R 6 iy

16



CN 114438100 A i)

B B

14/15 7

71N o QRS FIDNAMANER 1 73 W 44 2 1 2 18] AR AR » 25 SRANR T o o 3t — 2D A I AE LR A

SMART I 44N 9 2544 , 25 R A 5 s
[0099]  ZR6AN[F R G Fr 4l

AR CDS /7 A& G F ey /AL ER
7
0100] Xad7(t)->3 SEQ ID NO. 28 SEQ ID NO.29
Xad7(t)¥P SEQ ID NO. 30 SEQ ID NO.31
Xa47(t)HX SEQ ID NO. 32 SEQ ID NO.33
Xad7(t)6252 SEQ ID NO. 14 SEQ ID NO.34
[0101] R 7AN[E] 3 K B 25 A ARALUYE 43 BT
[0102] ¥ad7 (O™ [xa17 O [Xad7 (0P [Xad7 (1)
Xad7 ()™ 100% 100% / /
Xad7 (1) " 95.2% 100% / /
Xad7 (t) ¥ 89.0% 91.9% 100% /
Xad7 (t)"*** 94.8% 99.0% 92.1% 100%

[0103] MR TH[I., 4AN 8 [ 2 [ ARACL PR e v DA EA TR R RE BN IR]— AN SRR 51 . A
KIS E] I, , 44N 35 9 465 M R AR — B, 25 100 D A S PR L ) g — AN R R 51 o TR A SR R 1A
i, BIXad7 (1) T RIXa4T (1) " BISR EIB N RETREE , BEIIXadT (1) R R A AT AR R 1 2%
PR R, Xad 7 (1) "Rk B RS RE S 2R 35.

[0104] [ J5 ) FIDNAMANR AF 45 Xa4 7 (1) “2*fiXad7 (1) Y& [ 4 Bl 5Xad7 (t) T HiXad7 (t
) BT Z B X, B E Xad T (1) PP HIXadT (t) YR T A B A FR I 2% , 45 5L [ 6 A 7T
7INo

[0105] B LLE H, AHX T-Xad7 (1) T AIXad7 (t) " A, Xad7 (t) PP HiXad7 (1) “TEA D K
HEAS S, HohXad T (t) LR A 38 R BXadT (1) 0N H2A R R ORI R A X IR R 5
Xad7 (t) "T85, Wi Xad7 (1) PP RIXaAT (1) P IL R L HE N T B A R I

[0106] 7S Si2 it 491 A JC YT 5388 B AR FEiB N R R 3RS T 4NXad T (t) FR 5, S i 34 i
R B AR R I 2, A B AR R PN I 22 IR B BT IR I 22 R e e SR VR T TR — AN
F A 25 R 388 3ok 25 K] 2 50 7 A 1 A 5 22 1 99 DT g R P — 4L R IR, e AT DA 5 M R T
BB AR, RS AR B R .

[0107] 4. $R45H M i A AE TV 3 B AR g s N B b i 20 A1 1% 10

[0108]  AR¥E bk &5 B r Hr A ik B3 E Je i m B AR R is N R o A 1, 45 AR 8
7INo

[0109] 38 Xa47 (t) FH:PEIANIE S5 B oA AE T8 38 B A= g A 1 0 A s Ol
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CN 114438100 A 15/15 71
BENFERT Rk R Pk LA
L96 Xad7(t)5252 g1
127 Xad7(1)9252 = Xad7(t)HX
L50 Xad7(t)6252 ik 2
L174 Xad7(t)"P £= Xad ()23
L43 Xad7(t)L34 ik 3
[0110] L39 Xa47(t}'~lz3" N
1252 Xad7(t)6252 it 4
P104 Xa47(1)0252
L171 Xad7(t)5252
L179 Xad7(t)6252 E 3
L173 Xad7(t)6252
L309 Xad7(t)¥? ik 6
L334 Xa47(1)6252
L40 Xa47(t)L234
L7 Xad7(1)52%? F2 Xad7(H)"X i 7
L128 Xa47(1)0252
L23 Xad7(t)HX g8
L150 Xa47(t)L234 i 9
L214 Xad7(t)6252
P165 Xad7(t)¥? % 10
L41 Xad7(tiX
L186 Xad7(1)5252
1279 Xad7()6252 Fi% 11
[0111] :
L126 Xad7(1)¢252
L33 Xad7(t)HX Rk 12
L113 Xad7(t)¢252
L119 Xad7(1)9252 i 13
1275 Xa47(t)6252
L61 Xad7(1)6252
L156 Xad7()5252 #i% 14
L215 Xad7(t)¥?
L114 Xad7(1)5252 ik 15
L17 Xad7(1)9252 = Xad7(t)HX % 16

[0112] W LLE Y, IXEE SRR AR N JR P LA & B S IS A AE , R il E B A
BN AR IXad7 (t) BAT 2 AL, BIAAAE — e AR S B A — e IR 2, e AT B O 2R I X
i » R W R A Pl i 5 925340 ol AR BB N SRR AR 2 8 H BT 0 SRR B
(01131 BL_E P SOAA WY A S Bt 5] 5 I A DR L PR ) A B 1 2 RS T S FL 2 R AR K
A 0 ] 5 2 B Pl P T A ) S5 28 v i S8 R R AR e, B L3 B [ 232 A LA A SR AR 5
AR, 2[R B AR AE AR I L A ORIV N
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CN 114438100 A F 5 * 1/32

ERIES
110> = FEALRNBERE AV HAR S Fh 5 53 U 72
120> — s R0y s A BB AR R L 5 )47 15 At s 2 K] B L SR i B ) 5 7
<160> 34
<170> SIPOSequencelListing 1.0
210> 1
211> 18
<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 1
atgacggggg aggaagtc 18
210> 2
211> 19
<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 2
atgtatgatg catgtcacg 19
<210> 3
211> 37
<212> DNA
213> ANTJF¥| (Artificial Sequence)
<400> 3
ggtacccggg gatcctctag actgcagtge agegtcet 37
210> 4
211> 31
<212> DNA
213> ANTJF¥| (Artificial Sequence)
<400> 4
cccecegtcecat ctgcagaagt aacaccaaac a 31
<210> 5
211> 26
<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 5
acttctgcag atgacggggg aggaag 26
<210> 6
211> 50
<212> DNA

19



CN 114438100 A

F 5l

= 9/39 B

213> ANTJF#| (Artificial Sequence)

<400>

6

gggaaattcg agctggtcac cttaatacca tatacatgta tgatgcatgt 50

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

7

24

DNA

NTLFEH (Artificial
7

ggcacaaggt gccggaaaaa agaa

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

8

24

DNA

NTLFEH (Artificial
8

aaacttcttt tttccggcac cttg

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

9

20

DNA

NTLFEH) (Artificial
9

taccacctcg gctatccaca

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

10

19

DNA

NTLFEH (Artificial
10

gacaagggca gggatttcg

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

11

20

DNA

NTLFEH) (Artificial
11

tttagctget ctaagttggt

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

12

20

DNA

NTLFEH) (Artificial
12

agtcattagt ttcgaacggg

Sequence)

Sequence)

Sequence)

Sequence)

Sequence)

Sequence)

20

24

24

20

19

20

20
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<210> 13
211> 4240
<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 13
atgacggggg aggaagtcga tgetttgtge aaggatgagt tgatggegga ggtgegtgag 60
ctgtcctacg acatggacga cgccatcgac gaattcttct tagaggagcc catggcecggge 120
ggcgacggtg gecctttecga tgagctcaag acaagagttg aggatgtctc caageggttce 180
tccgacagee ggeggtggag geccacaggtg gagcaacatc aaccatccct aaccgecgcea 240
accgtagact gtccacctcc tcacgctcge ttcgtccaca acatgatgga tgtgtcagag 300
ctcgtggaga tggacaaact acatgagaca gagctcatca aattgctgga acaaggtgeg 360
gacacaagca tatatgcttc ccggtggege atcgcaacac catggcatga taaggaggta 420
aagacgacat ccttttattt cttttttatc tctacttctc tatttatata ttatattata 480
aaaatttaaa atgttttcgc tgtgtgtatt ttggtacgtc gtggctatct tcgtatcgta 540
ttcgatctce cgttcagtat gttttgtgtt gtacgtctct agecttccaga tatatcatat 600
atctttccat tcctatgtta ttctttcttt ccaaattcca attattaatt atacctcatt 660
taatgaggga catttatacc attttatttc agtagtaatt tcatcctttc tcctagtgcet 720
agaagtgcac ttgcatgagg atggaggcaa agctgaaata cccattcgtt gtgatgaaat 780
tttaaaagcg aactctaccg taaactctaa attaagcccc aaaaattata atgcaagtat 840
tcctgtttta atcaatattt ggecatcattt tttttacaat gtataattca gctacacaat 900
tttctcattt ttttttacaa ttgcttataa ttaagctaca caagctacca attcagctac 960
acaattggta catactacta tactagccaa atacccgtga tttgctacgt attaaaacaa 1020
attaatagtg agatttttgg ggcaattaat ttggttttgt agaagttata tcatagagaa 1080
attattttat aacggtaaag ttggttgaaa atatgatgga taatgtggta aataaaaaaa 1140
gtactatagt tggtggcaga ttcactgcca ttgccctctt ttgaaaggaa tatagaattt 1200
tatcttgtag aagttatatt gtacaagtga aatatgatgg aatcatatat gtagaataaa 1260
acattaaagt atgtgggggt atttggttga aaatatgatg gagtatgtgg taaatagaaa 1320
aaaaatacta tacttgatga tggggcgatg atagattcac tgccaccacc attgecatttt 1380
ttttaaaagg agtatataaa catatatagg aacccatcta ctcattactt ggtaagaggt 1440
cttacttggt aattgtgctg gacggtagca tgccagttta ccattcatca tcattattgg 1500
attccttttt tttcttaaaa aaaggtataa tatgatatgc aacttcttaa ttgctttatt 1560
tcttttctag attaatttta gataaaaatt ttattggata tggatcagct agcgtagtaa 1620
aaagtgaacg atacatgaga aaaaagattg atttgacaaa acaaaaacac aacccattaa 1680
attggagcgt cttattcccg tagactgtaa cagaatggtt cggtgatatg atcaactaat 1740
gttttttgtt gcagcaaagt attgtggtca aggtgccgga aaaaagaagg gacgacatga 1800
acgatgatgc attgcactgg gecggtgagtt cgttgecatgg agtgeccteg ggtggtacgt 1860
ctggagattg tagtaggttg cagttggatg gtgaaggcge gaacatccge aagectcttgt 1920
ccaccctcecg gaataaggtg ggccacgecc agttggtgeca ggtcgaggat aagagaaaaa 1980
gggtagagga ggcgacgaag ccttgtgaat ttcacgaggt caaaacaata tgcatccttg 2040
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gattgcctgg cgcaggcecaaa acaactcttg caaaactgtt gtactcccat cactcaacga 2100
cagagcagca attccaacac cgggettteg tgtcactcte tcegggtgee aatctcacceg 2160
acactcttac tgatatttta ttgcaagtag gagcatataa tgatgatgca acaccatatt 2220
gtgggaccgg aacaccgcecac caacagtatc tcattgacaa catatcagcet tatctcattg 2280
gcaaaaagta agcagagttc tttagaatga tgttatttta aataatatta ttttttttta 2340
aaaaaaatta acaatgtgta tttgatggaa ttaataaaaa tatgttttaa gagaaattaa 2400
taaaaaatat ttgatatcaa attctgcagg atggtcttaa ttagaatttc tataaaaaga 2460
gagtagatga gaaacaccca ggggctcttc tggctagectc cacaagccaa cctattatgt 2520
ttgaagcctc acccctacct atttaatatt aggtctttct ctaatattcg ctatttattt 2580
gatattaaat ccttccctaa tattcgtgtt tttaaaagag agtagatgac aaacagacat 2640
caaattaagc tgattgtttt tcgatcatct caaaggggaa gcttctcatg tgggtggact 2700
catatcttcg aaattattat atagttgcat gtattagtge taatatattg aggecttattt 2760
actttttttc aacttctaaa gatatcttat tataattgat gacgtttggec gctgggaaga 2820
gtgggaagtc atcagaaagt ccattccaaa gaatgatctg ggtagcagaa taatcatgac 2880
tactcgtctt aattcaatag ctgagaagtg tcgcaatgat gacatggatg cgtttgttta 2940
tgaaactgag gctctggatt atgtggatge ttggetgttg tgtgacaagg tagcaagaaa 3000
gtctgtcaca tgtatgaaca ttaatccatg ctatgatatc gtggacgtgt gctatggtat 3060
gccgttagea ctaattcgtg tgtcgtcage attggcagaa gagatacaag ctttagacag 3120
tgatgaatgg caaatatgga gggctctgag acgggtagag gatggtattt tggacatccc 3180
atccttgaag ccattggcag agagtttatg ccttggttac gaccatcttc ctctctatct 3240
gaggactttg ttgttatgtt gtagtgtgta ccattggctt gatggtggga ttgttcaaag 3300
gggccgtttg gtcacaaggt ggattgctga aggatttgtt tcagaagaga aagcagcaga 3360
aggttacttt gatgagcttg tcgacagagg atggattaag catagagggt ggaacgagta 3420
tgagatctac cctatgatgc tggccatcct tagatacaag tcgaaggagt acaattttgt 3480
aacttgtttg ggtacgggat ttgatacttg tactagtgca tctctatcct actcctctece 3540
aacaatggcg attcgccgge tttgtcttca aagggggtac ccaatgaaat gecttctcaag 3600
tatggatgtg tcacacactc gcagccttgt tatccttgge gacgtgatag gagtcccctt 3660
ggatatgttt aaaagattgc gagtgttgga ccttgaagat aatatcggta tagaggactc 3720
ccacctgaag aagatatgtg agcagctaga gagcctcagg ctgctcaagt acctaggtct 3780
caagggtacg cgaatcacta agctcccaca ggagatacag aagctgaagc atctggagat 3840
tttgtacgtg aggagcacag gcatcaaaga gctcccacgg gagatcgggg aagtgaaaca 3900
actgcggact ctggacgtga ggaacacgcg gatcagcgag ctccegtege agatcgggga 3960
gctcaaacat ctgcggactc tggacgtgag gaacacgegg atcagecgage tcctgtcegea 4020
gatcggggag ctcaaacatc tgcggactct ggacgtgagg aacacgegga tcagegaget 4080
cccgtecgecag atcggggage tcaaacatct gcecggactctg gacgtgagga acacgcecggac 4140
ttctatattt ttttattcta gaagaagaat aaaaaaatat agaagtactg atatctggct 4200
ctctgecacgt gacatgcatc atacatgtat atggtattaa 4240
210> 14
211> 2409
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<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 14
atgacggggg aggaagtcga tgetttgtge aaggatgagt tgatggegga ggtgegtgag 60
ctgtcctacg acatggacga cgccatcgac gaattcttct tagaggagcc catggcecggge 120
ggcgacggtg gecctttecga tgagctcaag acaagagttg aggatgtctc caageggttce 180
tccgacagee ggeggtggag geccacaggtg gagcaacatc aaccatccct aaccgecgcea 240
accgtagact gtccacctcc tcacgctcge ttcgtccaca acatgatgga tgtgtcagag 300
ctcgtggaga tggacaaact acatgagaca gagctcatca aattgctgga acaaggtgeg 360
gacacaagca tatatgcttc ccggtggege atcgcaacac catggcatga taaggagcaa 420
agtattgtgg tcaaggtgcc ggaaaaaaga agggacgaca tgaacgatga tgcattgcac 480
tgggeggtga gttcgttgea tggagtgecce tcgggtggta cgtctggaga ttgtagtagg 540
ttgcagttgg atggtgaagg cgcgaacatc cgcaagectct tgtccacccect ccggaataag 600
gtgggccacg cccagttggt gcaggtcgag gataagagaa aaagggtaga ggaggcecgacg 660
aagccttgtg aatttcacga ggtcaaaaca atatgcatcc ttggattgcecc tggcecgcagge 720
aaaacaactc ttgcaaaact gttgtactcc catcactcaa cgacagagca gcaattccaa 780
caccgggett tcgtgtcact ctcteccgggt geccaatctca ccgacactct tactgatatt 840
ttattgcaag taggagcata taatgatgat gcaacaccat attgtgggac cggaacaccg 900
caccaacagt atctcattga caacatatca gcttatctca ttggcaaaaa gtatcttatt 960
ataattgatg acgtttggcg ctgggaagag tgggaagtca tcagaaagtc cattccaaag 1020
aatgatctgg gtagcagaat aatcatgact actcgtctta attcaatagec tgagaagtgt 1080
cgcaatgatg acatggatge gtttgtttat gaaactgagg ctctggatta tgtggatget 1140
tggetgttgt gtgacaaggt agcaagaaag tctgtcacat gtatgaacat taatccatgce 1200
tatgatatcg tggacgtgtg ctatggtatg ccgttagcac taattcgtgt gtcgtcagca 1260
ttggcagaag agatacaagc tttagacagt gatgaatggc aaatatggag ggctctgaga 1320
cgggtagagg atggtatttt ggacatccca tccttgaage cattggecaga gagtttatge 1380
cttggttacg accatcttce tctctatctg aggactttgt tgttatgttg tagtgtgtac 1440
cattggcttg atggtgggat tgttcaaagg ggccgtttgg tcacaaggtg gattgctgaa 1500
ggatttgttt cagaagagaa agcagcagaa ggttactttg atgagcttgt cgacagagga 1560
tggattaagc atagagggtg gaacgagtat gagatctacc ctatgatget ggccatcctt 1620
agatacaagt cgaaggagta caattttgta acttgtttgg gtacgggatt tgatacttgt 1680
actagtgcat ctctatccta ctcctctcca acaatggega ttcgecgget ttgtcttcaa 1740
agggggtacc caatgaaatg cttctcaagt atggatgtgt cacacactcg cagccttgtt 1800
atccttggeg acgtgatagg agtccccttg gatatgttta aaagattgeg agtgttggac 1860
cttgaagata atatcggtat agaggactcc cacctgaaga agatatgtga gcagctagag 1920
agcctcagge tgctcaagta cctaggtctc aagggtacge gaatcactaa gctcccacag 1980
gagatacaga agctgaagca tctggagatt ttgtacgtga ggagcacagg catcaaagag 2040
ctcccacggg agatcgggga agtgaaacaa ctgcecggactc tggacgtgag gaacacgcegg 2100
atcagcgage tcccgtcgea gatcggggag ctcaaacatc tgeggactct ggacgtgagg 2160
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aacacgcgga tcagcgaget cctgtcgecag atcggggage tcaaacatct geggactetg 2220
gacgtgagga acacgcggat cagcgagctc ccgtcgecaga tcggggaget caaacatctg 2280
cggactctgg acgtgaggaa cacgeggact tctatatttt tttattctag aagaagaata 2340
aaaaaatata gaagtactga tatctggctc tctgcacgtg acatgcatca tacatgtata 2400
tggtattaa 2409
<210> 15
211> 4786
<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 15
atgatggatg tgtcagagct cgtggagatg gacaaacaac atgagaaaga gctcatcaaa 60
ttgctggaac aaggtgcgga cacaagcata tatgcttccc ggtggegecat cgcaacacca 120
tggcatgata aggaggtaaa gacgacatcc ttttatttct tttttatctc tacttctcta 180
tttatatatt atattatatt atattataaa aatttaaaat gttttcgectg tgtgtatttt 240
ggtacgtcgt ggctatctte gtatcgtatt cgatctccecg ttcagtatgt tttgtgttgt 300
acgtctctag cttccagata tatcatatat ctttccattc ccatgttatt ctttctttec 360
aaattccaat tattaattat acctcattta atgagggaca tttataccat tttatttcag 420
tagtaatttc atcctttctc ctagtgctag aagtgcactt gcatgaggat ggggatggag 480
gcaaagctga aatacccatt cgttgtgatg aaattttaaa agcgaaccct accgtaaact 540
ctaaattaag ccccaaaaat tataatgcaa gtattcctgt tttaatcaat atttggcatc 600
atttttttac aatgtataat tcagctacac aatttgctca ttttttttta caattgctta 660
taattaagct acacaagcta ccaattcagc tacacaattg gtacatacta ctatactagc 720
caaatacccg tgatttgcta cgtattaaaa caaattaata gtgagatttt tggggcaatt 780
aatttggttt tgtagaagtt atatcataga gaaattattt tataacggta aagttggttg 840
aaaatatgat ggagaatgtg gtaaataaaa aaaaatacta tagttggtgg cagattcact 900
gccaccgeca ttgecctett ttgaaaggaa tatagaattt tatcttgtag aagttatatt 960
gtacaagtga aatatgatgg aatcatatat gtagaataaa acattaaagt atgtgggggt 1020
atttggttga aaatatgatg gagtatgtgg taaatagaaa aaaaatacta tacttgatga 1080
tggggegatg atagattcac tgccaccacc attgecatttt tttaaaagga gtatataaac 1140
atatatagga acccaccaac tcattatttg gtaagaggtc ttacttggta attgtgctgg 1200
acggtagcat gccagtttac cattcatcat cattattgga ttcctttttt ttcttaaaaa 1260
aaggtataat atgatatgca acttcttaat tgctttattt cttttctaga ttaattttag 1320
ataaaaattt tattggatat ggatcagcta gcgtagtaaa aagtgaacga tacatgagaa 1380
aaaagattga tttgacaaaa caaaaacaca acccattaaa ttggagcgtc ttattcccgt 1440
agactgtaac agaatggttc ggtgatatga tcaactaatg ttttttgttg cagcaaagta 1500
ttgtggtcaa ggtgccggaa aaaagaaggg acgacatgta cgatgatgca ttgcactggg 1560
cggtgagttc gttgecatgga gtgeccctegg gtggtgegte tggagattgt agtaggttgce 1620
agttggatgg tgaaggcgceg aacatccgea agetcttgte caccctcecgg aataaggtgg 1680
gcegegecca gttggtgecag gtcgaggata agagaaaaag ggtagaggag gcegacgaage 1740



25

CN 114438100 A Fo5l & 7/32 T
cttgtgaatt tcacgaggtc aaaacaatat gcatccttgg attgectgge gcaggcaaaa 1800
caactcttge aaaactgttg tactcccatc actcaacgac agagcagcaa ttccaacacc 1860
gggctttegt gtcactctet ccgggtgeca atctcaccga cactcttact gatattttat 1920
tgcaagtagg agcatataat gatgatgcaa caccatattg tgggaccgga acaccgcacc 1980
aacagtatct cattgacaac atatcagctt atctcattgg caaaaagtaa gcagagttct 2040
ttagaatgat gttattttaa ataatattat ttttttaaaa aaaattaaca aacatgttga 2100
tgtgtatttg atggaattaa taaaaatatg ttttaagaga aattaataaa aaaatatttg 2160
atatcaaatt ctgcaggatg gtcttaatta gaatttctat aaaaagagag tagatgagaa 2220
acacccaggg gttcttctga ctagctccac aagccaacct atgtttgaag cctcacccct 2280
acctatttat ttaatattag gtctttctct aatattcget atttatttga tattaaatcc 2340
ttccctaata ttegtgtttt taaaagagag tagatgacaa acatatatca aattaagctg 2400
attgtttttc gatcatctca aaggggaage ttctcatgtg ggtggactca tatcttcgaa 2460
attattatat agttgcatgt attagtgcta atatattgag gcttatttac tttttttcaa 2520
cttctaaagg tatcttatta taattgatga cgtttggcge tgggaagagt gggaagtcat 2580
cagaaagtcc attccaaaga atgatctggg tagcagaata atcatgacta ctcgtcttaa 2640
ttcaatagct gagaagtgtc gcaatgatga catggatgcg tttgtttatg aaactgaggce 2700
tctggattat gtggatgett ggttgttgtg tgacaaggta gcaagaaagt ctgtcacatg 2760
tatgaacatt aatccatgct atgatatcgt ggacatgtge tatggtatge cgttagcact 2820
aattcgtgtg tcgtcagcat tggcagaaga gatacaagct ttagacagtg atgaacggca 2880
aatatggagg gctctgagac gggtagagga tggtattttg gacatcccat ccttgaagece 2940
attggcagag agtttatgcc ttggttacga ccatcttcct ctctatctga ggactttgtt 3000
gttatgttgt agtgtgtacc attggcttga tggtgggatt gttcaaaggg geegtttggt 3060
cacaaggtgg attgctgaag gatttgtttc agaagagaaa gcagcagaag gttactttga 3120
tgagcttgte ggcagaggat ggatgaagca tagagagttg aacgagtatg agatccaccc 3180
tatgatgctg gccatcctta gatacaagtc gaaggagtac aattttgtaa cttgtttggg 3240
tacgggatct gatacttgta ctagtgcatc tctatcctac tcctctccaa caatggegat 3300
tcgeeggett tgtcttcaaa gggggtacce aatgaaatge ttctcaagta tggatgtgte 3360
acacactcgce agccttgtca tccttggega cgtgatagga gtcccecttgg atatgtttaa 3420
aagattgcga gtgttggacc ttgaagacaa tctcgatata gatgactctc acctgaagaa 3480
gatatgtgag cagctagaga gcctcaggct gctcaagtac ctgggtatca agggtacacg 3540
gatcactaag ctcccacagg agatacagaa gctgaagcat ctggagattt tgtacgtgag 3600
gagcacaggc atcaaagagc tcccacggga gatcggggaa ttgaaacaac tgcggactct 3660
ggacatgagg aacacgcgga tcagcgagct cccgtcgecag atcggggage tcaaacatct 3720
gcggactctg gacgtgagta acaacatgtg gaatatcagc gagctgecgt cgcaaatcgg 3780
ggagctgaag catctacaaa ctctggatgt gaggaatacg tcggtgagag agctgecatce 3840
gcaaatcggg gagctgaagce atctgecggac tctggatgtg aggaacacgg gggtgagaga 3900
gctgeccatgg caagetggece agatctcggg atcgetgecac gtgcatacag atgacagtga 3960
cgagggcatg cggectgecag aaggegtatg cgaagatctg atcaagggta ttcccaagge 4020
tgagctcgea aagtgcagtg aggtcctatc catcaatatt gtcgatcgtt taggatctcc 4080
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ccctattgge atattcaagg ttattggett gcacaagagt atcccgaage tgatcaaaga 4140
tcatttcaat gttctttctt ccctagacat caggecggtac aacaagctag aggaggatga 4200
ccatgagttt ctagccaaca atatgcctaa cctccagatg cttgtactga ggttcgagge 4260
cccacaaaga gagcccatca acattaaccg cacaggettc cagatgatgg agagattcct 4320
tgtggagagc cgggtgccac ggataacctt ccaggaagga gccatgccca agctcaagca 4380
tctcgagttc aagttctacg ctggecccacc aagcaaagat cccataggaa tcacccacct 4440
caagagcctc caaaaggtgg tctttcgetg ctccaaatgg tacaagagcg acaaccctgg 4500
catcaaggct gccattgacg tcgtgaagaa agaagcaagg cagcatccca accggceccgat 4560
cagccttete atcactgagg gegataagga ggtaccaaat attgaggcac acgggageag 4620
tgaaaacatt gtcgttgtcc acgetgetce tgacgacgec atcagttget ctagetgegg 4680
ccgaaccagc actagtatcc aagagggaac agtccgagat cgaataccag ctatggattt 4740
gttctggecg gagtttaaca gctatgaaaa agcaaaaaga aactag 4786
<210> 16
211> 5230
<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 16
atggccgtat acagcgtcge cacgggggece ttggetceeg tcctatcgaa getcecteceget 60
ttgctgggeg acgagecactt ggatcttgeg gagaggaccce ggagegacge catgttcatce 120
aggtcccage tggaggececgt gcactctcte ctcecctcececcga ggattagttg gggaatgacg 180
ggggaggaag tcgatgecttt gtgcaaggat gagttgatgg cggaggtgeg tgagetgtcece 240
tacgacatgg acgacgccat cgacgaattc ttcttagagg agcccatggce gggeggegac 300
ggtggecectt tcgatgaget caagacaaga gttgaggatg tctccaageg gttctceccgac 360
agccggeggt ggaggeccacce ggtggagcaa catcaaccat ccctaaccge cgcaaccgta 420
gactgtccac ctcctcacge tcgettecgte cacaacatga tggatgtgtc agagetcgtg 480
gagatggaca aacaacatga gaaagagctc atcaaattgc tggaacaagg tgcggacaca 540
agcatatatg cttcccggtg gcgcecatcgeca acaccatgge atgataagga ggtaaagacg 600
acatcctttt atttcttttt tatctctact tctctattta tatattatat tatattatat 660
tataaaaatt taaaatgttt tcgctgtgtg tattttggta cgtcgtgget atcttcgtat 720
cgtattcgat ctcccgttca gtatattttg tgttgtacgt ctctagecttc cagatatatc 780
atatatcttt ccattcccat gttattcttt ctttccaaat tccaattatt aattatacct 840
catttaatga gggacattta taccatttta tttcagtagt aatttcatcc tttcctagtg 900
ctagaagtgc acttgcatga ggatggaggc aaagctgaaa tacccattcg ttgtgatgaa 960
attttaaaag cgaaccctac cgtaaactct aaattaagcc ccaaaaatta taatgcaagt 1020
attcctgttt taatcaatat ttggcatcat ttttttacaa tgtataattc agctacacaa 1080
tttgetcatt tttttttaca attgecttata attaagctac acaagctacc aattcagcta 1140
cacaattggce acatactact atactagcca aatacccgtt attttctacg tattaaaaca 1200
aattaatagt gagatttttg gggcaattaa tttggttttg tagaagttat atcatagaga 1260
aattatttta taacggtaaa gttggttgaa aatatgatgg agaatgtggt aaataaaaaa 1320
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aatactatag ttggtggcag attcactgcece accgeccattg ccctettttg aaaggaatat 1380
agaattttat cttgtagaag ttatattgta caagtgaaat atgatggaat catatatgta 1440
gaataaaaca ttaaagtatg tgggggtatt tggttgaaaa tatgatggag tatgtggtaa 1500
atagaaaaaa aatactatac ttgatgatgg ggcgatgata gattcactgc caccaccatt 1560
gcattttttt aaaaggagta tataaacata tataggaacc cacctactca ttacttggta 1620
agaggtctta cttggtaatt gtgctggacg gtagtatgec agtttaccat tcatcatcat 1680
tattggattc cttttttttc ttaaaaaaag gtataatatg atatgcaact tcttaattgce 1740
tttatttctt ttctagatta attttagata aaaattttat tggatatgga tcagctagcg 1800
tagtaaaaag tgaacgatac atgagaaaaa agattgattt gacaaaacaa aaacacaacc 1860
cattaaattg gagtgtctta ttcccgtaga ctgcagtaac agaatggttc gatgatcaac 1920
taatgttttt tgctgcagca aagtactgtg gtcaaggtgce cggaaagaga gtggggectte 1980
ccggacaatc ggaacagtcc atttatatgg gegagtgatt cgtttgaacg attgegtteg 2040
ggaagtttgt gtggagatac gttgcggttg gatggtgaag gcecgegaacat ccgecaagete 2100
ttgtccacce tccggaataa ggtgggecge geccagttgg tgcaggtcga ggataagaga 2160
aaaagggtag aggaggcgac gaagceccttgt gaatttcacg aggtcaaaac aatatgcatc 2220
cttggattge ctggegecagg caaaacaact cttgcaaaac tgttgtactc ccatcactca 2280
acgacagagc agcaattcca acaccggget ttcgtgtcac tctctceggg tgecaatcte 2340
accgacactc ttactgatat tttattgcaa gtaggagcat ataatgatga tgcaacacca 2400
tattgtggga ccggaacacc gcaccaacag tatctcattg acaatatatc agcttatctc 2460
attggcaaaa agtaagcaga gttctttaga atgatgttat tttaaataat aatatttttt 2520
tttaaaaaaa aattaacaaa catgttgatg tgtatttgat ggaattaata aaaatatgtt 2580
ttaagagaaa ttaataaaaa atatttgata tcaaattctg caggatggtc ttaattagaa 2640
tttctataaa aagagagtag atgagaaata cccaggggtt cttctggcta gctccacaag 2700
ccaatctatg tttgaagcct cacccctacc tatttattta atattaggtc tttccctaat 2760
attcgctatt tatttgatat taaatccttc cctaatattc gtgtttttaa aagagagtag 2820
atgacaaaca gacatcaaat taagctgatt gtttttcgat catctcaaag gggaagcttc 2880
tcatgtgggt ggactcatat cttcgaaatt attatatagt tgcatgtatt agtgctaata 2940
tattgagget tatttacttt ttttcaactt ctgaaggtat cttattataa ttgatgacgt 3000
ttggcactgg gaagagtggg aagtcatcag aaagtccatt ccaaagaatg atctgggtag 3060
cagaataatc atgactactc gtcttaattc aatagctgag aagtgtcgeca atgatgacat 3120
ggatgcgttt gtttatgaaa ctgaggctct ggattatgtg gatgcttggt tgttgtgtga 3180
caaggtagca agaaagtctg tcacatgtat gaacattaat ccatgctatg atatcgtgga 3240
catgtgctat ggtatgecegt tagcactaat tcgtgtgtcg tcagcattgg cagaagagat 3300
acaagcttta gacagtgatg aacggcaaat atggaggget ctgagacggg tagaggatgg 3360
tattttggac atcccatcct tgaagccatt ggcagagagt ttatgeccttg gttacgacca 3420
tcttectete tatctgagga ctttgttgtt atgttgtagt gtgtaccatt ggettgatgg 3480
tgggattgtt caaaggggcc gtttggtcac aaggtggatt gctgaaggat ttgtttcaga 3540
agagaaagca gcagaaggtt actttgatga gcttgtcgge agaggatgga tgaagcatag 3600
agggttgaac gagtatgaga tccaccctat gatgctggee atccttagat acaaatcgaa 3660
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ggagtacaat tttgtaactt gtttgggtac gggatctgat acttgtacta gtgcatctct 3720
atcctactcc tctccaacaa tggcgattcg ccggetttgt cttcaaaggg ggtacccaat 3780
gaaatgcttc tcaagtatgg atgtgtcaca cactcgcage cttgtcatce ttggegacgt 3840
gataggagtc cccttggata tgtttaaaag attgcgagtg ttggaccttg aagataatat 3900
cggtatagag gactcccacc tgaagaagat atgtgagcag ctagagagcc tcaggetget 3960
caagtaccta ggtctcaagg gtacgcgaat cactaagctc ccacaggaga tacagaagct 4020
gaagcaactg gagattttgt acgtgaggag cacaggcatc gaagagctcc catgggagat 4080
cggggaattg aaacaactgc ggactctgga cgtgaggaac acgcggatca gegagcetcecce 4140
gtcgcagatc ggggagcetca aacatctgeg gactctggac gtgagtaaca tgtggaatat 4200
cagcgagetg ccgtecgecaaa tcggggaget gaagcatcta caaactctgg atgtgaggaa 4260
cacgtcagtg agagagctge catcgcaaat cggggagetg aagcatctge ggactctgga 4320
tgtgaggaac acgggggtga gagagetgec atggcaaget ggeccagatct cgggatcget 4380
gcacgtgcat acagatgaca gtgacgaggg catgcggcetg ccagaaggceg tatgcgaaga 4440
tctgatcaag ggtattccca aggctgagct cgcaaagtge agtgaggtcc tatccatcaa 4500
tattgtcgat cgtttaggat ctccccctat tggcatattc aaggttattg gecttgcacaa 4560
gagtatcccg aagctgatca aagatcattt caatgttctt tcttccctag acatcaggeg 4620
gtacaacaag ctagaggagg atgaccatga gtttctagcc aacaatatge ctaacctcca 4680
gatgcttgta ctgaggttcg aggccccaca aagagagcecc atcatcatta accgcacagg 4740
cttccagatg ctggagagat tccttgtgga gagecgggtg ccacggataa ccttccagga 4800
aggagccatg cccaagctca agcatctcga gtttaagttc tacgctggece caccaagcaa 4860
agatcccata ggaatcaccc acctcaagag cctccaaaag gtggtcttte getgetcecaa 4920
atggtacaag agcgacaacc ctggcatcaa ggctgeccatt gacgtcgtga agaaagaagc 4980
aaggcagcat cccaaccggc cgatcagect tctcatcact gagggcecgata aggaggtacce 5040
gaatattgag gcacacggga gcagtgaaaa cattgtcgtt gtccacgetg ctcctgacga 5100
cgccatcagt tgctctaget gecggecgaac cagcactagt atccaagagg gaacagtccg 5160
agatcgaata ccagctatgg atttgttctg gccggagttt aacagctatg aaaaagcaaa 5220
aagaaactag 5230
210> 17
211> 20
<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 17
aagcagcacc tatagctaac 20
<210> 18
211> 20
<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 18
agcgtggcac tataaatgaa 20
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213> ANTJF#| (Artificial Sequence)
<400> 25
atggccgtat acagegtce 18
210> 26
211> 23
<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 26
ctagtttctt tttgettttt cat 23
210> 27
211> 5232
<212> DNA
213> ANTJF¥| (Artificial Sequence)
<400> 27
atggccgtat acagcgtcge cacgggggece ttggetcceeg tcctatcgaa getcecteceget 60
ttgctgggeg acgagecactt ggatcttgeg gagaggaccce ggagegacge catgttcatce 120
aggtcccage tggaggececgt gcactctcte ctcecctcececcga ggattagttg gggaatgacg 180
ggggaggaag tcgatgecttt gtgcaaggat gagttgatgg cggaggtgeg tgagetgtcece 240
tacgacatgg acgacgccat cgacgaattc ttcttagagg agcccatggce gggeggegac 300
ggtggecectt tcgatgaget caagacaaga gttgaggatg tctccaageg gttctceccgac 360
agccggeggt ggaggceccacce ggtggagcaa catcaaccat ccctaaccge cgcaaccgta 420
gactgtccac ctcctcacge tcgettecgte cacaacatga tggatgtgtc agagetcgtg 480
gagatggaca aactacatga gaaagagctc atcaaattgc tggaacaagg tgcggacaca 540
agcatatatg cttcccggtg gcgcecatcgeca acaccatgge atgataagga ggtaaagacg 600
acatcctttt atttcttttt tatctctact tctctattta tatattatat tatattataa 660
aaatttaaaa tgttttcgct gtgtgtattt tggtacgtcg tggctatctt cgtatcgtat 720
tcgatctcce gttcagtatg ttttgtgttg tacgtctcta gcttccagat atatcatata 780
tcttteccatt cccatgttat tctttctttc caaattccaa ttattaatta tacctcattt 840
aatgagggac atttatacca ttttatttca gtagtaattt catcctttct tctagtgcta 900
gaagtgcact tgcatgagga tggaggcaaa gctgaaatac ccattcgttg tgatgaaatt 960
ttaaaagcga accctaccgt aaactctaaa ttaagcccca aaaattataa tgcaagtatt 1020
cctgttttaa tcaatatttg gecatcatttt tttacaatgt ataattcage tacacaattt 1080
gctcattttt ttttacaatt gcttataatt aagctacaca agctaccaat tcagctacac 1140
aattggtaca tactactata ctagccaaat acccgtgatt tgctacgtat taaaacaaat 1200
taatagtgag atttttgggg caattaattt ggttttgtag aagttatatc atagagaaat 1260
tattttataa cggtaaagtt ggttgaaaat atgatggaga atgtggtaaa taaaaaaaaa 1320
tactatagtt ggtggcagat tcactgccac cgccattgec ctcttttgaa aggaatatag 1380
aattttatct tgtagaagtt atattgtaca agtgaaatat gatggaatca tatatgtaga 1440
ataaaacatt aaagtatgtg ggggtatttg gttgaaaata tgatggagta tgtggtaaat 1500
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agaaaaaaaa tactatactt gatgatgggg cgatgataga ttcactgcca ccaccattge 1560
atttttttaa aaggagtata taaacatata taggaaccca ccaactcatt atttggtaag 1620
aggtcttact tggtaattgt gctggacggt agcatgccag tttaccattc atcatcatta 1680
ttggattcct tttttttctt aaaaaaaggt ataatatgat atgcaacttc ttaattgett 1740
tatttctttt ctagattaat tttagataaa aattttattg gatatggatc agctagcgta 1800
gtaaaaagtg aacgatacat gagaaaaaag attgatttga caaaacaaaa acacaaccca 1860
ttaaattgga gcgtcttatt cccgtagact gtaacagaat ggttcggtga tatgatcaac 1920
taatgttttt tgttgcagca aagtattgtg gtcaaggtgc cggaaaaaag aagtgacgac 1980
atgaacgatg atgcattgca ctgggeggtg agtttgtcge atggagtgece ctegggtggt 2040
acgtctggag attgtagtag gttgcagttg gatggtgaag gcgcegaacat ccgcecaagetce 2100
ttgtccacce tccggaataa ggtgggecac geccagttgg tgcaggtcga ggataagaga 2160
aaaagggtag aggaggcgac gaagceccttgt gaatttcacg aggtcaaaac aatatgcatc 2220
cttggattge ctggegecagg caaaacaact cttgcaaaac tgttgtactc ccatcactca 2280
acgacagagc agcaattcca acaccggget ttcgtgtcac tctctceggg tgecaatcte 2340
accgacactc ttactgatat tttattgcaa gtaggagcat ataatgatga tgcaacacca 2400
tattgtggga ccggaacacc gcaccaacag tatctcattg acaacatatc agcttatctc 2460
attggcaaaa agtaagcaga gttctttaga atgatgttat tttaaataat attatttttt 2520
ttaaaaaaaa ttaacaaaca tgttgatgtg tatttgatgg aattaataaa aatatgtttt 2580
aagagaaatt aataaaaaaa tatttgatat caaattctgc aggatggtct taattagaat 2640
ttctataaaa agagagtaga tgagaaacac ccaggggttc ttctgactag ctccacaagc 2700
caacctatgt ttgaagcctc acccctacct atttatttaa tattaggtct ttctctaata 2760
ttcgetattt atttgatatt aaatccttce ctaatattcg tgtttttaaa agagagtaga 2820
tgacaaacat atatcaaatt aagctgattg tttttcgatc atctcaaagg ggaagcttct 2880
catgtgggtg gactcatatc ttcgaaatta ttatatagtt gcatgtatta gtgctaatat 2940
attgaggctt atttactttt tttcaacttc taaaggtatc ttattataat tgatgacgtt 3000
tggegetggg aagagtggga agtcatcaga aagtccattc caaagaatga tctgggtage 3060
agaataatca tgactactcg tcttaattca atagctgaga agtgtcgcaa tgatgacatg 3120
gatgcgtttg tttatgaaac tgaggctctg gattatgtgg atgettggtt gttgtgtgac 3180
aaggtagcaa gaaagtctgt cacatgtatg aacattaatc catgctatga tatcgtggac 3240
atgtgctatg gtatgccgtt agcactaatt cgtgtgtcgt cagcattgge agaagagata 3300
caagctttag acagtgatga acggcaaata tggagggctc tgagacgggt agaggatggt 3360
attttggaca tcccatcctt gaagccattg gcagagagtt tatgccttgg ttacgaccat 3420
cttecctetet atctgaggac tttgttgtta tgttgtagtg tgtaccattg gettgatggt 3480
gggattgttc aaaggggccg tttggtcaca aggtggattg ctgaaggatt tgtttcagaa 3540
gagaaagcag cagaaggtta ctttgatgag cttgtcggca gaggatggat gaagcataga 3600
gagttgaacg agtatgagat ccaccctatg atgctggcca tccttagata caagtcgaag 3660
gagtacaatt tcgtaacttg tttgggtacg ggatctgata cttgtactag tgcatctcta 3720
tcctactecct ctccaacaat ggcecgattcge cggetttgte ttcaaagggg gtacccaatg 3780
aaatgcttct caagtatgga tgtgtcacac actcgcagee ttgtcatcct tggegacgtg 3840
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ataggagtcc ccttggatat gtttaaaaga ttgcgagtgt tggaccttga agacaatctce 3900
gatatagatg actctcacct gaagaagata tgtgagcagc tagagagcct caggctgetce 3960
aagtacctgg gtatcaaggg tacacggatc actaagctcc cacaggagat acagaagctg 4020
aagcatctgg agattttgta cgtgaggagce acaggcatca aagagctccc acgggagatce 4080
ggggaattga aacaactgcg gactctggac atgaggaaca cgcggatcag cgagctccceg 4140
tcgcagatcg gggagectcaa acatctgegg actctggacg tgagtaacaa catgtggaat 4200
atcagcgage tgccgtcgea aatcggggag ctgaagcecatc tacaaactct ggatgtgagg 4260
aatacgtcgg tgagagagct gccatcgcaa atcggggage tgaagcatct geggactetg 4320
gatgtgagga acacgggggt gagagagctg ccatggcaag ctggccagat ctcgggatceg 4380
ctgcacgtgec atacagatga cagtgacgag ggcatgcggce tgccagaagg cgtatgcegaa 4440
gatctgatca agggtattcc caaggctgag ctcgcaaagt gcagtgaggt cctatccatce 4500
aatattgtcg atcgtttagg atctcccecct attggcatat tcaaggttat tggcttgcac 4560
aagagtatcc cgaagctgat caaagatcat ttcaatgttc tttcttccct agacatcagg 4620
cggtacaaca agctagagga ggatgaccat gagtttctag ccaacaatat gcctaacctc 4680
cagatgcttg tactgaggtt cgaggcccca caaagagagc ccatcatcat taaccgcaca 4740
ggcttccaga tgatggagag attccttgtg gagagceccggg tgccacgget aaccttccag 4800
gaaggagcca tgcccaaget caagcatctc gagttcaagt tctacgetgg cccaccaage 4860
aaagatccca taggaatcac ccacctcaag agcctccaaa aggtggtctt tcgetgetcece 4920
aaatggtaca agagcgacaa ccctggcatc aaggctgcca ttgacgtcgt gaagaaagaa 4980
gcaaggcagc atcccaaccg gccgatcage cttctcatca ctgagggega taaggaggta 5040
ccaaatattg aggcacacgg gagcagtgaa aacattgtcg ttgtccacge tgctcctgac 5100
gacgccatca gttgctctag ctgcggecga accagcacta gtatccaaga gggaacagtce 5160
cgagatcgaa taccagctat ggatttgttc tggccggagt ttaacagcta tgaaaaagca 5220
aaaagaaact ag 5232
210> 28
211> 3381
<212> DNA
213> ANTJF¥| (Artificial Sequence)
<400> 28
atggccgtat acagcgtcge cacgggggece ttggetcceeg tcctatcgaa getctecget 60
ttgctgggeg acgagecactt ggatcttgeg gagaggaccce ggagegacge catgttcatce 120
aggtcccage tggaggecegt gcactctcte ctcecctcecececga ggattagttg gggaatgacg 180
ggggaggaag tcgatgecttt gtgcaaggat gagttgatgg cggaggtgeg tgagetgtcece 240
tacgacatgg acgacgccat cgacgaattc ttcttagagg agcccatggce gggeggegac 300
ggtggeectt tcgatgaget caagacaaga gttgaggatg tctccaageg gttctceccgac 360
agccggeggt ggaggeccacce ggtggagcaa catcaaccat ccctaaccge cgcaaccgta 420
gactgtccac ctcctcacge tcgettecgte cacaacatga tggatgtgtc agagetcgtg 480
gagatggaca aactacatga gaaagagctc atcaaattgc tggaacaagg tgcggacaca 540
agcatatatg cttcccggtg gcgcecatcgeca acaccatgge atgataagga gcaaagtatt 600
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gtggtcaagg tgccggaaaa aagaagtgac gacatgaacg atgatgcatt gcactgggeg 660
gtgagtttgt cgcatggagt gccctecgggt ggtacgtctg gagattgtag taggttgcag 720
ttggatggtg aaggcgcgaa catccgcaag ctcttgtcca cccteceggaa taaggtggge 780
cacgcccagt tggtgcaggt cgaggataag agaaaaaggg tagaggagge gacgaagcct 840
tgtgaatttc acgaggtcaa aacaatatgc atccttggat tgcctggcecge aggcaaaaca 900
actcttgcaa aactgttgta ctcccatcac tcaacgacag agcagcaatt ccaacaccgg 960
gctttegtgt cactctctee gggtgecaat ctcaccgaca ctcttactga tattttattg 1020
caagtaggag catataatga tgatgcaaca ccatattgtg ggaccggaac accgcaccaa 1080
cagtatctca ttgacaacat atcagcttat ctcattggca aaaagtatct tattataatt 1140
gatgacgttt ggcgctggga agagtgggaa gtcatcagaa agtccattcc aaagaatgat 1200
ctgggtageca gaataatcat gactactcgt cttaattcaa tagctgagaa gtgtcgcaat 1260
gatgacatgg atgcgtttgt ttatgaaact gaggctctgg attatgtgga tgcttggttg 1320
ttgtgtgaca aggtagcaag aaagtctgtc acatgtatga acattaatcc atgctatgat 1380
atcgtggaca tgtgctatgg tatgccgtta gcactaattc gtgtgtcgtc agcattggea 1440
gaagagatac aagctttaga cagtgatgaa cggcaaatat ggagggctct gagacgggta 1500
gaggatggta ttttggacat cccatccttg aagccattgg cagagagttt atgccttggt 1560
tacgaccatc ttcctctcta tctgaggact ttgttgttat gttgtagtgt gtaccattgg 1620
cttgatggtg ggattgttca aaggggecegt ttggtcacaa ggtggattge tgaaggattt 1680
gtttcagaag agaaagcagc agaaggttac tttgatgagc ttgtcggcag aggatggatg 1740
aagcatagag agttgaacga gtatgagatc caccctatga tgctggecat ccttagatac 1800
aagtcgaagg agtacaattt cgtaacttgt ttgggtacgg gatctgatac ttgtactagt 1860
gcatctctat cctactcctc tccaacaatg gecgattcgee ggetttgtet tcaaaggggg 1920
tacccaatga aatgcttctc aagtatggat gtgtcacaca ctcgecagect tgtcatcctt 1980
ggcgacgtga taggagtccc cttggatatg tttaaaagat tgcgagtgtt ggaccttgaa 2040
gacaatctcg atatagatga ctctcacctg aagaagatat gtgagcagct agagagcctc 2100
aggctgcetca agtacctggg tatcaagggt acacggatca ctaagctccc acaggagata 2160
cagaagctga agcatctgga gattttgtac gtgaggagca caggcatcaa agagctccca 2220
cgggagatcg gggaattgaa acaactgegg actctggaca tgaggaacac gceggatcage 2280
gagctccegt cgcagatcgg ggagcetcaaa catctgegga ctctggacgt gagtaacaac 2340
atgtggaata tcagcgagct gccgtcgecaa atcggggage tgaagcatct acaaactctg 2400
gatgtgagga atacgtcggt gagagagctg ccatcgcaaa tcggggaget gaagcatctg 2460
cggactctgg atgtgaggaa cacgggggtg agagagctge catggcaage tggccagatce 2520
tcgggatcge tgcacgtgca tacagatgac agtgacgagg gcatgegget gccagaagge 2580
gtatgcgaag atctgatcaa gggtattccc aaggctgage tcgcaaagtg cagtgaggte 2640
ctatccatca atattgtcga tcgtttagga tctccceccta ttggecatatt caaggttatt 2700
ggcttgcaca agagtatccc gaagctgatc aaagatcatt tcaatgttct ttcttcccta 2760
gacatcaggce ggtacaacaa gctagaggag gatgaccatg agtttctage caacaatatg 2820
cctaacctcc agatgettgt actgaggttc gaggeccccac aaagagagec catcatcatt 2880
aaccgcacag gcttccagat gatggagaga ttccttgtgg agagccgggt gcecacggeta 2940
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accttccagg
ccaccaagca
cgctgetccea
aagaaagaag
aaggaggtac
gctcctgacg
ggaacagtcc
gaaaaagcaa
210> 29
211> 1126
212> PRT
213>
<400> 29
Met Ala Val
1
Lys

Leu Ser

Thr Ser
35

Leu

Arg

Leu
50
Ala

Ser

Asp Leu

65
Tyr

Asp Met

Ala Gly Gly

Val Ser
115
His

Asp

Glu Gln

130

Pro His Ala

145

Glu Met Asp

Gly Ala Asp

His Asp

195

Trp

aaggagccat
aagatcccat
aatggtacaa
caaggcagca
caaatattga
acgccatcag
gagatcgaat

aaagaaacta

Tyr

5
Ala Leu
20
Asp Ala

Leu Pro

Cys Lys
Asp
85
Gly

Asp

Asp
100
Lys Arg

Gln Pro

Arg Phe

Ser Val Ala

Leu

Met

Arg

Asp

70

Ala

Gly

Phe

Ser

Val

gcccaagcete
aggaatcacc
gagcgacaac
tcccaaccgg
ggcacacggg
ttgctctage

accagctatg

g

Thr

Gly Asp

Phe Ile
40
Ile Ser
55
Glu Leu

Ile Asp

Pro Phe
Asp
120
Thr

Ser

Leu
135

His Asn

150

Leu
165

Ser

Lys

Thr
180

Lys Glu

His

Ile

Gln

Glu Lys

Tyr Ala

Ile
200

Ser

aagcatctcg
cacctcaaga
cctggcatca
ccgatcagcce
agcagtgaaa
tgcggcecgaa
gatttgttct

NTF%| (Artificial Sequence)

Ala
10
His

Gly Leu

Glu
25
Arg

Leu

Ser Gln

Trp Gly Met

Ala Glu
75
Phe

Met

Glu Phe

90

Asp Glu Leu

105

Ser Arg Arg

Ala Ala Thr

Met Met Asp

155

Glu Leu Ile
170

Ser Arg
185

Val

Trp

Val Lys

34

agttcaagtt
gcctccaaaa
aggctgccat
ttctcatcac
acattgtcgt

ccagcactag

ggccggagtt

Ala Pro Val
Ala
30

Ala

Asp Leu
Glu
45

Gly

Leu
Thr Glu
60
Val

Arg Glu

Leu Glu Glu

Thr Arg
110

Pro

Lys

Arg
125
Asp

Trp

Val
140
Val

Cys

Ser Glu

Lys Leu Leu
Ala
190

Glu

Arg Tle

Val Pro

205

ctacgctggce
ggtggtettt
tgacgtcgtg
tgagggcgat
tgtccacget
tatccaagag

taacagctat

Leu Ser
15
Glu Arg

Val His

Glu Val

Ser

80
Met

Leu

Pro
95
Val Glu

Pro Val

Pro Pro

Val
160
Gln

Leu

Glu
175
Thr Pro

Lys Arg

3000
3060
3120
3180
3240
3300
3360
3381
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Ser
His
225
Leu
Asn
Arg
Tle
Leu
305
Ala
Asp
Cys
Ala
Arg
385
Leu
Lys
Leu
Ser
Cys
465
Glu

Leu

Leu

Asp
210
Gly
Asp
Lys
Val
Cys
290
Leu
Phe
Ile
Gly
Tyr
370
Trp
Gly
Cys
Asp
Val
450
Tyr
Glu

Arg

Ala

Asp

Val

Gly

Val

Glu

275

Ile

Tyr

Val

Leu

Thr

355

Leu

Glu

Ser

Arg

Tyr

435

Thr

Gly

Ile

Arg

Glu

Met
Pro
Glu
Gly
260
Glu
Leu
Ser
Ser
Leu
340
Gly
Tle
Glu
Arg
Asn
420
Val
Cys
Met
Gln
Val

500

Ser

Asn
Ser
Gly
245
His
Ala
Gly
His
Leu
325
Gln
Thr
Gly
Trp
Ile
405
Asp
Asp
Met
Pro
Ala
485

Glu

Leu

Asp
Gly
230
Ala
Ala
Thr
Leu
His
310
Ser
Val
Pro
Lys
Glu
390
Tle
Asp
Ala
Asn
Leu
470
Leu

Asp

Cys

Asp
215
Gly
Asn
Gln
Lys
Pro
295
Ser
Pro
Gly
His
Lys
375
Val
Met
Met
Trp
Ile
455
Ala
Asp

Gly

Leu

Ala

Thr

Ile

Leu

Pro

280

Gly

Thr

Gly

Ala

Gln

360

Tyr

Ile

Thr

Asp

Leu

440

Asn

Leu

Ser

Ile

Gly

Leu His Trp

Ser
Arg
Val
265
Cys
Ala
Thr
Ala
Tyr
345
Gln
Leu
Arg
Thr
Ala
425
Leu
Pro
Tle
Asp
Leu
505

Tyr

35

Gly
Lys
250
Gln
Glu
Gly
Glu
Asn
330
Asn
Tyr
Tle
Lys
Arg
410
Phe
Cys
Cys
Arg
Glu
490

Asp

Asp

Asp
235
Leu
Val
Phe
Lys
Gln
315
Leu
Asp
Leu
Ile
Ser
395
Leu
Val
Asp
Tyr
Val
475
Arg

Ile

His

Ala
220
Cys
Leu
Glu
His
Thr
300
Gln
Thr
Asp
Tle
Tle
380
Tle
Asn
Tyr
Lys
Asp
460
Ser
Gln

Pro

Leu

Val

Ser

Ser

Asp

Glu

285

Thr

Phe

Asp

Ala

Asp

365

Pro

Ser

Glu

Val

445

Ile

Ser

Ile

Ser

Pro

Ser
Arg
Thr
Lys
270
Val
Leu
Gln
Thr
Thr
350
Asn
Asp
Lys
Tle
Thr
430
Ala
Val
Ala
Trp
Leu

510
Leu

Leu
Leu
Leu
255
Arg
Lys
Ala
His
Leu
335
Pro
Tle
Val
Asn
Ala
415
Glu
Arg
Asp
Leu
Arg
495

Lys

Tyr

Ser
Gln
240
Arg
Lys
Thr
Lys
Arg
320
Thr
Tyr
Ser
Trp
Asp
400
Glu
Ala
Lys
Met
Ala
480
Ala

Pro

Leu
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Arg
Ile
545
Val
Arg
Met
Thr
Tyr
625
Tyr
Leu
Arg
His
Tyr
705
Gln
Lys
Asp
Leu
Ser
785

Asp

Leu

Thr
530
Val
Ser
Gly
Met
Cys
610
Ser
Pro
Val
Leu
Leu
690
Leu
Lys
Glu
Met
Lys
770
Glu

Val

Lys

515
Leu

Gln
Glu
Trp
Leu
595
Leu
Ser
Met
Tle
Arg
675
Lys
Gly
Leu
Leu
Arg
755
His
Leu

Arg

His

Leu
Arg
Glu
Met
580
Ala
Gly
Pro
Lys
Leu
660
Val
Lys
Tle
Lys
Pro
740
Asn
Leu
Pro

Asn

Leu
820

Leu
Gly
Lys
565
Lys
Ile
Thr
Thr
Cys
645
Gly
Leu
Ile
Lys
His
725
Arg
Thr
Arg
Ser
Thr

805
Arg

Cys
Arg
550
Ala
His
Leu
Gly
Met
630
Phe
Asp
Asp
Cys
Gly
710
Leu
Glu
Arg
Thr
Gln
790

Ser

Thr

Cys
535
Leu
Ala
Arg
Arg
Ser
615
Ala
Ser
Val
Leu
Glu
695
Thr
Glu
Tle
Tle
Leu
775
Tle

Val

Leu

520

Ser
Val
Glu
Glu
Tyr
600
Asp
Ile
Ser
Ile
Glu
680
Gln
Arg
Ile
Gly
Ser
760
Asp
Gly

Arg

Asp

Val Tyr His

Thr
Gly
Leu
585
Lys
Thr
Arg
Met
Gly
665
Asp
Leu
Ile
Leu
Glu
745
Glu
Val
Glu

Glu

Val
825

36

Arg
Tyr
570
Asn
Ser
Cys
Arg
Asp
650
Val
Asn
Glu
Thr
Tyr
730
Leu
Leu
Ser
Leu
Leu

810
Arg

Trp
55h
Phe
Glu
Lys
Thr
Leu
635
Val
Pro
Leu
Ser
Lys
715
Val
Lys
Pro
Asn
Lys
795

Pro

Asn

Trp
540
Tle
Asp
Tyr
Glu
Ser
620
Cys
Ser
Leu
Asp
Leu
700
Leu
Arg
Gln
Ser
Asn
780
His
Ser

Thr

525
Leu

Ala
Glu
Glu
Tyr
605
Ala
Leu
His
Asp
Tle
685
Arg
Pro
Ser
Leu
Gln
765
Met
Leu

Gln

Gly

Asp
Glu
Leu
Tle
590
Asn
Ser
Gln
Thr
Met
670
Asp
Leu
Gln
Thr
Arg
750
Tle
Trp
Gln

Ile

Val
830

Gly
Gly
Val
575
His
Phe
Leu
Arg
Arg
655
Phe
Asp
Leu
Glu
Gly
735
Thr
Gly
Asn
Thr
Gly

815
Arg

Gly
Phe
560
Gly
Pro
Val
Ser
Gly
640
Ser
Lys
Ser
Lys
Tle
720
Tle
Leu
Glu
Tle
Leu
800

Glu

Glu
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Leu Pro Trp Gln Ala

835
Asp Ser Asp Glu
850

Ile

Asp

Leu Lys Gly Ile

865
Leu Tle Tle
885

Gly

Ser Asn

Phe Val Ile
900

Val

Lys

His Phe Asn Leu

915
Glu Glu Asp
930

Leu

Asp His

Met Val Leu Arg

945
Asn Thr Gly Phe
965

Thr

Arg

Val Leu
980

Lys Phe

Pro Arg

Glu Phe

995

Thr His Leu Lys

1010

Trp Tyr Lys Ser Asp

1025

Lys Lys Glu Ala Arg
1045

Thr Glu Gly Asp Lys

1060

Val Val

Leu

Ile

Glu Asn Ile
1075
Ser Ser Cys Gly Arg
1090
Asp Arg Ile Pro Ala
1105
Glu Lys Ala Lys Arg
1125
<210> 30

Gln Ile
840

Arg

Gly

Met Leu
855

Lys

Gly

Pro Ala Glu Leu

870
Val Leu Gly
890

Ile

Asp Arg

His Ser
905

Asp

Leu Lys

Leu Ile
920

Leu

Ser Ser

Glu Phe Ala
935

Glu

Asn

Phe
950
Gln

Ala Pro Gln

Met Met Glu Arg

970

Phe GIn Glu Gly

985

Tyr

1000
Ser Leu Gln Lys Val
1015

Asn Pro Gly Ile Lys
1030

Gln His Pro Asn Arg

1050

Glu Val Pro Asn Ile

1065
Val His Ala Ala Pro
1080
Thr Ser Thr Ser Ile
1095

Met Asp Leu Phe Trp

1110

Asn

37

Ser Gly Ser
Pro Glu
Ala
875
Ser
Pro
Arg
Asn
Arg
955

Phe

Ala Met Pro

His Val
845

Val

Leu His

Gly Glu
860

Lys

Cys

Cys Ser Glu Val

Pro Pro Ile Tle

Gly
895
Ile Lys
910

Asn

Lys Leu

Tyr Lys
925

Pro

Arg

Met Asn Leu

940

Glu Pro Ile Ile Ile

Val Glu Ser

975
Lys

Leu

Leu His

990

Lys

1005
Val Phe Arg Cys Ser
1020
Ala Ala Ile Asp Val
1035
Pro Ile Ser Leu Leu
1055
Glu Ala His Gly Ser
1070
Asp Asp Ala Ile Ser
1085
Gln Glu Gly Thr Val
1100
Pro Glu Phe Asn Ser

1115

Thr

Asp

880

Asp

Leu

Gln

960
Arg

Ala Gly Pro Pro Ser Lys Asp Pro Ile Gly

Lys
Val
1040
Tle
Ser
Cys

Arg

Tyr
1120



38

CN 114438100 A Fo5l & 20/32 7
211> 2920
<212> DNA
213> ANTJF#| (Artificial Sequence)
<400> 30
atgatggatg tgtcagagct cgtggagatg gacaaacaac atgagaaaga gctcatcaaa 60
ttgctggaac aaggtgcgga cacaagcata tatgcttccc ggtggegecat cgcaacacca 120
tggcatgata aggagcaaag tattgtggtc aaggtgccgg aaaaaagaag ggacgacatg 180
tacgatgatg cattgcactg ggcggtgagt tcgttgcatg gagtgecctce gggtggtgeg 240
tctggagatt gtagtaggtt gcagttggat ggtgaaggcg cgaacatccg caagctcttg 300
tccaccctce ggaataaggt gggecgegee cagttggtge aggtcgagga taagagaaaa 360
agggtagagg aggcgacgaa gccttgtgaa tttcacgagg tcaaaacaat atgcatcctt 420
ggattgcctg gcgcaggcaa aacaactctt gcaaaactgt tgtactccca tcactcaacg 480
acagagcagc aattccaaca ccgggcetttc gtgtcactct ctcegggtge caatctcacce 540
gacactctta ctgatatttt attgcaagta ggagcatata atgatgatgc aacaccatat 600
tgtgggaccg gaacaccgca ccaacagtat ctcattgaca acatatcage ttatctcatt 660
ggcaaaaagt atcttattat aattgatgac gtttggcget gggaagagtg ggaagtcatce 720
agaaagtcca ttccaaagaa tgatctgggt agcagaataa tcatgactac tcgtcttaat 780
tcaatagctg agaagtgtcg caatgatgac atggatgegt ttgtttatga aactgaggct 840
ctggattatg tggatgcttg gttgttgtgt gacaaggtag caagaaagtc tgtcacatgt 900
atgaacatta atccatgcta tgatatcgtg gacatgtgct atggtatgcc gttagcacta 960
attcgtgtgt cgtcagcatt ggcagaagag atacaagctt tagacagtga tgaacggcaa 1020
atatggaggg ctctgagacg ggtagaggat ggtattttgg acatcccatc cttgaagcca 1080
ttggcagaga gtttatgcct tggttacgac catcttccte tctatctgag gactttgttg 1140
ttatgttgta gtgtgtacca ttggecttgat ggtgggattg ttcaaagggg ccgtttggte 1200
acaaggtgga ttgctgaagg atttgtttca gaagagaaag cagcagaagg ttactttgat 1260
gagcttgtcg gcagaggatg gatgaagcat agagagttga acgagtatga gatccaccct 1320
atgatgctgg ccatccttag atacaagtcg aaggagtaca attttgtaac ttgtttgggt 1380
acgggatctg atacttgtac tagtgcatct ctatcctact cctctccaac aatggegatt 1440
cgecggettt gtcttcaaag ggggtaccca atgaaatget tctcaagtat ggatgtgtca 1500
cacactcgca gccttgtcat ccttggegac gtgataggag tccccttgga tatgtttaaa 1560
agattgcgag tgttggacct tgaagacaat ctcgatatag atgactctca cctgaagaag 1620
atatgtgagc agctagagag cctcaggetg ctcaagtacc tgggtatcaa gggtacacgg 1680
atcactaagc tcccacagga gatacagaag ctgaagcatc tggagatttt gtacgtgagg 1740
agcacaggca tcaaagagct cccacgggag atcggggaat tgaaacaact gcggactctg 1800
gacatgagga acacgcggat cagcgagctc ccgtcgcaga tcggggaget caaacatctg 1860
cggactctgg acgtgagtaa caacatgtgg aatatcageg agctgecgte gcaaatcggg 1920
gagctgaage atctacaaac tctggatgtg aggaatacgt cggtgagaga gcectgecateg 1980
caaatcgggg agctgaagca tctgeggact ctggatgtga ggaacacggg ggtgagagag 2040
ctgccatgge aagetggeca gatcteggga tcgetgecacg tgecatacaga tgacagtgac 2100
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gagggcatge ggctgecaga aggegtatge gaagatctga tcaagggtat tcccaagget 2160
gagctcgcaa agtgcagtga ggtcctatce atcaatattg tcgatcgttt aggatctcce 2220
cctattggea tattcaaggt tattggettg cacaagagta tcccgaaget gatcaaagat 2280
catttcaatg ttctttcttc cctagacatc aggecggtaca acaagctaga ggaggatgac 2340
catgagtttc tagccaacaa tatgcctaac ctccagatge ttgtactgag gttcgaggec 2400
ccacaaagag agcccatcaa cattaaccge acaggcttcc agatgatgga gagattcctt 2460
gtggagagcce gggtgceccacg gataaccttc caggaaggag ccatgcccaa gcectcaagceat 2520
ctcgagttca agttctacgec tggcccacca agcaaagatc ccataggaat cacccacctce 2580
aagagcctcc aaaaggtggt ctttcgetge tccaaatggt acaagagcega caaccctgge 2640
atcaaggctg ccattgacgt cgtgaagaaa gaagcaaggc agcatcccaa ccggecgatce 2700
agccttctca tcactgaggg cgataaggag gtaccaaata ttgaggcaca cgggagcagt 2760
gaaaacattg tcgttgtcca cgcectgeteet gacgacgeca tcagttgete tagetgegge 2820
cgaaccagca ctagtatcca agagggaaca gtccgagatc gaataccage tatggatttg 2880
ttctggeegg agtttaacag ctatgaaaaa gcaaaaagaa 2920
<210> 31
211> 974
<212> PRT
213> ANTJF#| (Artificial Sequence)
<400> 31
Met Met Asp Val Ser Glu Leu Val Glu Met Asp Lys Gln His Glu Lys
1 5 10 15
Glu Leu Ile Lys Leu Leu Glu Gln Gly Ala Asp Thr Ser Ile Tyr Ala

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

Ala
Tyr
Gln
Leu
225
Arg
Thr
Ala
Leu
Pro
305
Tle
Asp
Leu
Tyr
Val
385
Thr
Gly
Leu

Lys

Thr

Asn
Asn
Tyr
210
Ile
Lys
Arg
Phe
Cys
290
Cys
Arg
Glu
Asp
Asp
370
Tyr
Arg
Tyr
Asn
Ser

450
Cys

Leu
Asp
195
Leu
Tle
Ser
Leu
Val
275
Asp
Tyr
Val
Arg
Tle
355
His
His
Trp
Phe
Glu
435

Lys

Thr

Gln
Thr
180
Asp
Ile
Ile
Ile
Asn
260
Tyr
Lys
Asp
Ser
Gln
340
Pro
Leu
Trp
Ile
Asp
420
Tyr

Glu

Ser

Phe
165
Asp
Ala
Asp
Asp
Pro
245
Ser
Glu
Val
Tle
Ser
325
Tle
Ser
Pro
Leu
Ala
405
Glu
Glu

Tyr

Ala

Gln

Thr

Thr

Asn

Asp

230

Lys

Ile

Thr

Ala

Val

310

Ala

Trp

Leu

Leu

Asp

390

Glu

Leu

Ile

Asn

Ser

His
Leu
Pro
Ile
215
Val
Asn
Ala
Glu
Arg
295
Asp
Leu
Arg
Lys
Tyr
375
Gly
Gly
Val
His
Phe

455
Leu

Arg
Thr
Tyr
200
Ser
Trp
Asp
Glu
Ala
280
Lys
Met
Ala
Ala
Pro
360
Leu
Gly
Phe
Gly
Pro
440

Val

Ser

Ala Phe Val

Asp
185
Cys
Ala
Arg
Leu
Lys
265
Leu
Ser
Cys
Glu
Leu
345
Leu
Arg
Ile
Val
Arg
425
Met
Thr

Tyr

40

170
Ile

Gly
Tyr
Trp
Gly
250
Cys
Asp
Val
Tyr
Glu
330
Arg
Ala
Thr
Val
Ser
410
Gly
Met

Cys

Ser

Leu
Thr
Leu
Glu
235
Ser
Arg
Tyr
Thr
Gly
315
Tle
Arg
Glu
Leu
Gln
395
Glu
Trp
Leu

Leu

Ser

Ser
Leu
Gly
Tle
220
Glu
Arg
Asn
Val
Cys
300
Met
Gln
Val
Ser
Leu
380
Arg
Glu
Met
Ala
Gly

460

Pro

Leu
Gln
Thr
205
Gly
Trp
Ile
Asp
Asp
285
Met
Pro
Ala
Glu
Leu
365
Leu
Gly
Lys
Lys
Ile
445

Thr

Thr

Ser
Val
190
Pro
Lys
Glu
Ile
Asp
270
Ala
Asn
Leu
Leu
Asp
350
Cys
Cys
Arg
Ala
His
430
Leu

Gly

Met

Pro
175
Gly
His
Lys
Val
Met
255
Met
Trp
Ile
Ala
Asp
335
Gly
Leu
Cys
Leu
Ala
415
Arg
Arg

Ser

Ala

Gly

Ala

Gln

Tyr

Ile

240

Thr

Asp

Leu

Asn

Leu

320

Ser

Ile

Gly

Ser

Val

400

Glu

Glu

Tyr

Asp

Ile
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465

Arg Arg Leu

Met
Gly
Asp
Leu
545
Tle
Leu
Glu
Glu
Val
625
Glu
Glu
Val
Ser
Leu
705
Glu
Leu

Ser

Asp

Asp
Val
Asn
530
Glu
Thr
Tyr
Leu
Leu
610
Ser
Leu
Leu
Arg
Gly
690
Pro
Leu
Gly

Ile

Ile
770

Val
Pro
515
Leu
Ser
Lys
Val
Lys
595
Pro
Asn
Lys
Pro
Asn
675
Ser
Glu
Ala
Ser
Pro

755
Arg

Cys
Ser
500
Leu
Asp
Leu
Leu
Arg
580
Gln
Ser
Asn
His
Ser
660
Thr
Leu
Gly
Lys
Pro
740

Lys

Arg

Leu
485
His
Asp
Tle
Arg
Pro
565
Ser
Leu
Gln
Met
Leu
645
Gln
Gly
His
Val
Cys
725
Pro

Leu

Tyr

470
Gln

Thr
Met
Asp
Leu
550
Gln
Thr
Arg
Tle
Trp
630
Gln
Tle
Val
Val
Cys
710
Ser
Tle

Ile

Asn

Arg
Arg
Phe
Asp
535
Leu
Glu
Gly
Thr
Gly
615
Asn
Thr
Gly
Arg
His
695
Glu
Glu
Gly

Lys

Lys
775

Gly
Ser
Lys
520
Ser
Lys
Ile
Ile
Leu
600
Glu
Ile
Leu
Glu
Glu
680
Thr
Asp
Val
Ile
Asp

760
Leu

Tyr
Leu
505
Arg
His
Tyr
Gln
Lys
585
Asp
Leu
Ser
Asp
Leu
665
Leu
Asp
Leu
Leu
Phe
745
His

Glu

41

Pro
490
Val
Leu
Leu
Leu
Lys
570
Glu
Met
Lys
Glu
Val
650
Lys
Pro
Asp
Tle
Ser
730
Lys

Phe

Glu

475
Met

Ile
Arg
Lys
Gly
55h
Leu
Leu
Arg
His
Leu
635
Arg
His
Trp
Ser
Lys
715
Ile
Val

Asn

Asp

Lys
Leu
Val
Lys
540
Ile
Lys
Pro
Asn
Leu
620
Pro
Asn
Leu
Gln
Asp
700
Gly
Asn
Ile

Val

Asp
780

Cys
Gly
Leu
525
Ile
Lys
His
Arg
Thr
605
Arg
Ser
Thr
Arg
Ala
685
Glu
Ile
Ile
Gly
Leu

765
His

Phe
Asp
510
Asp
Cys
Gly
Leu
Glu
590
Arg
Thr
Gln
Ser
Thr
670
Gly
Gly
Pro
Val
Leu
750

Ser

Glu

Ser
495
Val
Leu
Glu
Thr
Glu
575
Tle
Tle
Leu
Tle
Val
655
Leu
Gln
Met
Lys
Asp
735
His
Ser

Phe

480

Ser
Ile
Glu
Gln
Arg
560
Ile
Gly
Ser
Asp
Gly
640
Arg
Asp
Ile
Arg
Ala
720
Arg
Lys

Leu

Leu
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Ala Asn Asn
785
Pro

Gln Arg

Glu Arg Phe

Gly Ala Met
835
Pro Ser
850

Val

Pro
Lys Val
865
Ile

Lys Ala

Asn Arg Pro

Ile Glu
915

Asp

Asn

Ala Pro
930
Ser Ile Gln
945

Phe Trp Pro
210>
211>
212>
213>
<400> 32
atggccgtat
ttgectgggeg
aggtcccagce
ggggaggaag

tacgacatgg

32
3378
DNA

ggtggcecctt
agceggeggt
gactgtccac
gagatggaca
agcatatatg

Met Pro

Asn

Leu Gln

790

Glu Pro
805
Leu Val
820

Pro Lys

Lys Asp

Phe Arg

Ile

Glu

Leu

Pro

Cys

Asn Ile

Ser Arg
His
840
Gly

Lys

Ile
855

Ser Lys

870

Ala Tle
885
Ile Ser
900
Ala His

Asp Ala

Glu Gly

Asp

Leu

Gly

Ile

Thr

Val Val

Leu Ile

Ser
920
Cys

Ser

Ser
935

Val Arg

950

Glu Phe

965

acagcgtcge
acgagcactt
tggaggecegt
tcgatgettt
acgacgccat
tcgatgagct
ggaggccacce
ctcctcacge
aacaacatga

cttcceggtg

Asn

Ser Tyr

cacgggggcc
ggatcttgeg

gcactctcte
gtgcaaggat
cgacgaattc
caagacaaga
ggtggagcaa
tcgettegte
gaaagagctc

gcgcecatcgcea

Met Leu Val

795
Arg Thr
810

Pro

Asn

Val
825
Leu

Arg

Glu Phe

Tle Thr His
Lys
875

Glu

Trp Tyr
Lys
890
Glu

Lys

Thr
905
Glu

Gly

Asn Ile

Ser Ser Cys
Ile
955

Ala

Asp Arg

Glu Lys

970

NTF%](Artificial Sequence)

ttggctceceg
gagaggaccce
ctccteecega
gagttgatgg
ttcttagagg
gttgaggatg
catcaaccat
cacaacatga
atcaaattgc

acaccatggc

42

Leu Arg Phe

Gly Phe Gln

Ile Thr Phe
830
Phe Tyr
845

Lys

Lys
Leu Ser
860
Ser

Asp Asn

Ala Arg Gln
Glu
910

Val

Asp Lys

Val Val
925
Gly Arg Thr
940

Pro

Ala Met

Lys Arg Asn

tcctatcgaa
ggagcgacgce
ggattagttg
cggaggtgeg
agcccatgge
tctccaageg
ccctaaccge
tggatgtgtce
tggaacaagg
atgataagga

Glu Ala
800
Met Met
815
Gln Glu

Ala Gly

Leu Gln

Gly
880

Pro

Pro

His
895
Val Pro

His Ala

Thr

Ser

Leu
960

Asp

gctcteceget
catgttcatc
gggaatgacg
tgagctgtcce
gggceggcesgac
gttctccgac
cgcaaccgta
agagctcgtg
tgcggacaca

gcaaagtact

60
120
180
240
300
360
420
480
540
600
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gtggtcaagg tgccggaaag agagtgggge ttcccggaca atcggaacag tccatttata 660
tgggecgagtg attcgtttga acgattgegt tcgggaagtt tgtgtggaga tacgttgegg 720
ttggatggtg aaggcgcgaa catccgcaag ctcttgtcca cccteceggaa taaggtggge 780
cgcgeccagt tggtgcaggt cgaggataag agaaaaaggg tagaggagge gacgaagcect 840
tgtgaatttc acgaggtcaa aacaatatgc atccttggat tgcctggcecge aggcaaaaca 900
actcttgcaa aactgttgta ctcccatcac tcaacgacag agcagcaatt ccaacaccgg 960
gctttegtgt cactctctee gggtgecaat ctcaccgaca ctcttactga tattttattg 1020
caagtaggag catataatga tgatgcaaca ccatattgtg ggaccggaac accgcaccaa 1080
cagtatctca ttgacaatat atcagcttat ctcattggca aaaagtatct tattataatt 1140
gatgacgttt ggcactggga agagtgggaa gtcatcagaa agtccattcc aaagaatgat 1200
ctgggtageca gaataatcat gactactcgt cttaattcaa tagctgagaa gtgtcgcaat 1260
gatgacatgg atgcgtttgt ttatgaaact gaggctctgg attatgtgga tgcttggttg 1320
ttgtgtgaca aggtagcaag aaagtctgtc acatgtatga acattaatcc atgctatgat 1380
atcgtggaca tgtgctatgg tatgccgtta gcactaattc gtgtgtcgtc agcattggea 1440
gaagagatac aagctttaga cagtgatgaa cggcaaatat ggagggctct gagacgggta 1500
gaggatggta ttttggacat cccatccttg aagccattgg cagagagttt atgccttggt 1560
tacgaccatc ttcctctcta tctgaggact ttgttgttat gttgtagtgt gtaccattgg 1620
cttgatggtg ggattgttca aaggggecegt ttggtcacaa ggtggattge tgaaggattt 1680
gtttcagaag agaaagcagc agaaggttac tttgatgagc ttgtcggcag aggatggatg 1740
aagcatagag ggttgaacga gtatgagatc caccctatga tgctggecat ccttagatac 1800
aaatcgaagg agtacaattt tgtaacttgt ttgggtacgg gatctgatac ttgtactagt 1860
gcatctctat cctactcctc tccaacaatg gecgattcgee ggetttgtet tcaaaggggg 1920
tacccaatga aatgcttctc aagtatggat gtgtcacaca ctcgecagect tgtcatcctt 1980
ggcgacgtga taggagtccc cttggatatg tttaaaagat tgcgagtgtt ggaccttgaa 2040
gataatatcg gtatagagga ctcccacctg aagaagatat gtgagcagct agagagcctce 2100
aggctgcetca agtacctagg tctcaagggt acgcgaatca ctaagctccc acaggagata 2160
cagaagctga agcaactgga gattttgtac gtgaggagca caggcatcga agagctccca 2220
tgggagatcg gggaattgaa acaactgcgg actctggacg tgaggaacac gcggatcagce 2280
gagctccegt cgcagatcgg ggagetcaaa catctgegga ctctggacgt gagtaacatg 2340
tggaatatca gcgagetgec gtcgcaaatc ggggagetga agcatctaca aactctggat 2400
gtgaggaaca cgtcagtgag agagctgcca tcgcaaatcg gggagctgaa gcatctgegg 2460
actctggatg tgaggaacac gggggtgaga gagctgccat ggcaagectgg ccagatctceg 2520
ggatcgctge acgtgcatac agatgacagt gacgagggca tgcggcectgec agaaggegta 2580
tgcgaagatc tgatcaaggg tattcccaag getgagetcg caaagtgcag tgaggtccta 2640
tccatcaata ttgtcgatcg tttaggatct ccccctattg gcatattcaa ggttattgge 2700
ttgcacaaga gtatcccgaa gctgatcaaa gatcatttca atgttctttc ttccctagac 2760
atcaggcggt acaacaagct agaggaggat gaccatgagt ttctagccaa caatatgect 2820
aacctccaga tgcttgtact gaggttcgag gccccacaaa gagagcccat catcattaac 2880
cgcacagget tccagatget ggagagattc cttgtggaga gececgggtgee acggataacc 2940
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ttccaggaag
ccaagcaaag
tgctccaaat
aaagaagcaa
gaggtaccga
cctgacgacg
acagtccgag
aaagcaaaaa
210> 33

211> 1125
212> PRT
213>
<400> 33

Met Ala Val
1

Lys

Leu Ser

Thr Ser
35

Leu

Arg

Leu
50
Ala

Ser

Asp Leu

65
Tyr

Asp Met

Ala Gly Gly

Val Ser
115
His

Asp

Glu Gln

130

Pro His Ala

145

Glu Met Asp

Gly Ala Asp

His Asp

195

Trp

gagccatgcce
atcccatagg
ggtacaagag
ggcagcatcc
atattgaggc
ccatcagttg
atcgaatacc

gaaactag

Tyr

5
Ala Leu
20
Asp Ala

Leu Pro

Cys Lys
Asp
85
Gly

Asp

Asp
100
Lys Arg

Gln Pro

Arg Phe

Ser Val Ala

Leu

Met

Arg

Asp

70

Ala

Gly

Phe

Ser

Val

caagctcaag
aatcacccac
cgacaaccct
caaccggceceg
acacgggagc
ctctagctge
agctatggat

Thr

Gly Asp

Ile
40

Ser

Phe

Tle
55
Glu Leu

Ile Asp

Pro Phe
Asp
120
Thr

Ser

Leu
135

His Asn

150

Gln
165
Ser

Lys

Thr
180

Lys Glu

His

Ile

Gln

Glu Lys

Tyr Ala

Thr
200

Ser

catctcgagt
ctcaagagcc
ggcatcaagg
atcagccttce
agtgaaaaca
ggccgaacca

ttgttctgge

NTF%| (Artificial Sequence)

Ala
10
His

Gly Leu

Glu
25
Arg

Leu

Ser Gln

Trp Gly Met

Ala Glu
75
Phe

Met

Glu Phe

90

Asp Glu Leu

105

Ser Arg Arg

Ala Ala Thr

Met Met Asp

155

Glu Leu Ile
170

Ser Arg
185

Val

Trp

Val Lys

44

ttaagttcta
tccaaaaggt
ctgccattga
tcatcactga
ttgtegttgt
gcactagtat
cggagtttaa

Ala Pro Val
Ala
30

Ala

Asp Leu
Glu
45

Gly

Leu

Thr
60
Val

Glu

Arg Glu

Leu Glu Glu

Thr Arg
110

Pro

Lys

Arg
125
Asp

Trp

Val
140
Val

Cys

Ser Glu

Lys Leu Leu

Tle Ala
190
Glu

Arg

Val Pro

205

cgctggcecca
ggtctttecge
cgtcgtgaag
gggcegataag
ccacgctget
ccaagaggga

cagctatgaa

Leu Ser
15
Glu Arg

Val His

Glu Val

Ser

80
Met

Leu

Pro
95
Val Glu

Pro Val

Pro Pro

Val
160
Gln

Leu

Glu
175
Thr Pro

Arg Glu

3000
3060
3120
3180
3240
3300
3360
3378



CN 114438100 A

.1l

%=

27/32 T

Trp
Ser
225
Leu
Asn
Arg
Ile
Leu
305
Ala
Asp
Cys
Ala
His
385
Leu
Lys
Leu
Ser
Cys
465
Glu

Leu

Leu

Gly
210
Phe
Asp
Lys
Val
Cys
290
Leu
Phe
Ile
Gly
Tyr
370
Trp
Gly
Cys
Asp
Val
450
Tyr
Glu

Arg

Ala

Phe

Glu

Gly

Val

Glu

275

Ile

Tyr

Val

Leu

Thr

355

Leu

Glu

Ser

Arg

Tyr

435

Thr

Gly

Ile

Arg

Glu

Pro
Arg
Glu
Gly
260
Glu
Leu
Ser
Ser
Leu
340
Gly
Tle
Glu
Arg
Asn
420
Val
Cys
Met
Gln
Val

500

Ser

Asp
Leu
Gly
245
Arg
Ala
Gly
His
Leu
325
Gln
Thr
Gly
Trp
Ile
405
Asp
Asp
Met
Pro
Ala
485

Glu

Leu

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

Asp

Cys

Arg
215
Ser
Asn
Gln
Lys
Pro
295
Ser
Pro
Gly
His
Lys
375
Val
Met
Met
Trp
Ile
455
Ala
Asp

Gly

Leu

Asn

Gly

Ile

Leu

Pro

280

Gly

Thr

Gly

Ala

Gln

360

Tyr

Ile

Thr

Asp

Leu

440

Asn

Leu

Ser

Ile

Gly

Ser Pro Phe

Ser
Arg
Val
265
Cys
Ala
Thr
Ala
Tyr
345
Gln
Leu
Arg
Thr
Ala
425
Leu
Pro
Tle
Asp
Leu
505

Tyr

45

Leu
Lys
250
Gln
Glu
Gly
Glu
Asn
330
Asn
Tyr
Ile
Lys
Arg
410
Phe
Cys
Cys
Arg
Glu
490

Asp

Asp

Cys
235
Leu
Val
Phe
Lys
Gln
315
Leu
Asp
Leu
Ile
Ser
395
Leu
Val
Asp
Tyr
Val
475
Arg

Ile

His

Ile
220
Gly
Leu
Glu
His
Thr
300
Gln
Thr
Asp
Ile
Ile
380
Ile
Asn
Tyr
Lys
Asp
460
Ser
Gln

Pro

Leu

Trp

Asp

Ser

Asp

Glu

285

Thr

Phe

Asp

Ala

Asp

365

Asp

Pro

Ser

Glu

Val

445

Ile

Ser

Ile

Ser

Pro

Ala
Thr
Thr
Lys
270
Val
Leu
Gln
Thr
Thr
350
Asn
Asp
Lys
Tle
Thr
430
Ala
Val
Ala
Trp
Leu

510
Leu

Ser
Leu
Leu
255
Arg
Lys
Ala
His
Leu
335
Pro
Tle
Val
Asn
Ala
415
Glu
Arg
Asp
Leu
Arg
495

Lys

Tyr

Asp
Arg
240
Arg
Lys
Thr
Lys
Arg
320
Thr
Tyr
Ser
Trp
Asp
400
Glu
Ala
Lys
Met
Ala
480
Ala

Pro

Leu
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Arg
Ile
545
Val
Arg
Met
Thr
Tyr
625
Tyr
Leu
Arg
His
Tyr
705
Gln
Glu
Asp
Leu
Glu
785

Val

Lys

Thr
530
Val
Ser
Gly
Met
Cys
610
Ser
Pro
Val
Leu
Leu
690
Leu
Lys
Glu
Val
Lys
770
Leu

Arg

His

515
Leu

Gln
Glu
Trp
Leu
595
Leu
Ser
Met
Tle
Arg
675
Lys
Gly
Leu
Leu
Arg
755
His
Pro

Asn

Leu

Leu
Arg
Glu
Met
580
Ala
Gly
Pro
Lys
Leu
660
Val
Lys
Leu
Lys
Pro
740
Asn
Leu
Ser

Thr

Arg
820

Leu
Gly
Lys
565
Lys
Tle
Thr
Thr
Cys
645
Gly
Leu
Tle
Lys
Gln
725
Trp
Thr
Arg
Gln
Ser

805
Thr

Cys
Arg
550
Ala
His
Leu
Gly
Met
630
Phe
Asp
Asp
Cys
Gly
710
Leu
Glu
Arg
Thr
Ile
790

Val

Leu

Cys
535
Leu
Ala
Arg
Arg
Ser
615
Ala
Ser
Val
Leu
Glu
695
Thr
Glu
Tle
Tle
Leu
775
Gly

Arg

Asp

520

Ser
Val
Glu
Gly
Tyr
600
Asp
Ile
Ser
Ile
Glu
680
Gln
Arg
Ile
Gly
Ser
760
Asp
Glu

Glu

Val

Val Tyr His

Thr
Gly
Leu
585
Lys
Thr
Arg
Met
Gly
665
Asp
Leu
Tle
Leu
Glu
745
Glu
Val
Leu

Leu

Arg
825

46

Arg
Tyr
570
Asn
Ser
Cys
Arg
Asp
650
Val
Asn
Glu
Thr
Tyr
730
Leu
Leu
Ser
Lys
Pro

810

Asn

Trp
55h
Phe
Glu
Lys
Thr
Leu
635
Val
Pro
Tle
Ser
Lys
715
Val
Lys
Pro
Asn
His
795

Ser

Thr

Trp
540
Tle
Asp
Tyr
Glu
Ser
620
Cys
Ser
Leu
Gly
Leu
700
Leu
Arg
Gln
Ser
Met
780
Leu

Gln

Gly

525
Leu

Ala
Glu
Glu
Tyr
605
Ala
Leu
His
Asp
Tle
685
Arg
Pro
Ser
Leu
Gln
765
Trp
Gln

Ile

Val

Asp
Glu
Leu
Tle
590
Asn
Ser
Gln
Thr
Met
670
Glu
Leu
Gln
Thr
Arg
750
Tle
Asn
Thr

Gly

Arg
830

Gly
Gly
Val
575
His
Phe
Leu
Arg
Arg
655
Phe
Asp
Leu
Glu
Gly
735
Thr
Gly
Ile
Leu
Glu

815
Glu

Gly
Phe
560
Gly
Pro
Val
Ser
Gly
640
Ser
Lys
Ser
Lys
Tle
720
Tle
Leu
Glu
Ser
Asp
800

Leu

Leu
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Pro Trp Gln Ala Gly Gln Ile Ser Gly Ser Leu His

835 840

Asp Ser Asp Glu Gly Met Arg Leu Pro Glu Gly Val

850 855

860

Ile Lys Gly Ile Pro Lys Ala Glu Leu Ala Lys Cys
865 870 875
Ser Ile Asn Ile Val Asp Arg Leu Gly Ser Pro Pro

885 890

Lys Val Ile Gly Leu His Lys Ser Ile Pro Lys Leu

900 905

Phe Asn Val Leu Ser Ser Leu Asp Ile Arg Arg Tyr

915 920

Glu Asp Asp His Glu Phe Leu Ala Asn Asn Met Pro

930 935

940

Leu Val Leu Arg Phe Glu Ala Pro Gln Arg Glu Pro
945 950 955
Arg Thr Gly Phe Gln Met Leu Glu Arg Phe Leu Val

965 970

Pro Arg Ile Thr Phe Gln Glu Gly Ala Met Pro Lys

980 985

Glu Phe Lys Phe Tyr Ala Gly Pro Pro Ser Lys Asp Pro

995 1000

1010 1015
Tyr Lys Ser Asp Asn Pro Gly Ile Lys Ala
1025 1030
Lys Glu Ala Arg GIln His Pro Asn Arg Pro
1045 1050
Glu Gly Asp Lys Glu Val Pro Asn Ile Glu
1060 1065
Asn Ile Val Val Val His Ala Ala Pro Asp
1075 1080
Ser Cys Gly Arg Thr Ser Thr Ser Ile Gln
1090 1095
Arg 1Ile Pro Ala Met Asp Leu Phe Trp Pro
1105 1110
Lys Ala Lys Arg Asn
1125
<210> 34

47

Ala
1035

Val
845
Cys
Ser
Tle
Tle
Asn
925
Asn
Tle

Glu

Leu

His

Glu

Glu

Gly

Lys

910

Lys

Leu

Ile

Ser

Lys
990

Thr
Asp
Val
Ile
895
Asp
Leu
Gln
Ile
Arg

975
His

Asp
Leu
Leu
880
Phe
His
Glu
Met
Asn
960

Val

Leu

Ile Gly Ile

1005
Thr His Leu Lys Ser Leu GIn Lys Val Val Phe Arg Cys Ser Lys
1020
Ile Asp Val Val

Tle Ser Leu Leu Ile

1

Ala His Gly Ser

1

Asp Ala Ile
1085
Glu Gly Thr Val Arg

1

100

070

Ser

055

Ser

Cys

Glu Phe Asn Ser Tyr

1115

Trp
Lys
1040
Thr

Glu

Ser

Glu
1120
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211>
212>
213>
<400>
Met Thr Gly Glu Glu

1
Glu

Phe
Leu
Arg
65

Thr
Asp
Ile
Trp
Lys
145
Trp
Asp
Leu
Val
Phe
225
Lys

Gln

Leu

Val
Leu
Lys
50

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

Gln

Thr

802
PRT

NTF%] (Artificial Sequence)

34

Arg
Glu
35

Thr
Arg
Asp
Ser
Leu
115
Tle
Pro
Val
Ser
Ser
195
Asp
Glu
Thr

Phe

Asp

Glu
20

Glu
Arg
Pro
Cys
Glu
100
Leu
Ala
Glu
Ser
Arg
180
Thr
Lys
Val
Leu
Gln

260
Thr

5
Leu

Pro
Val
Gln
Pro
85

Leu
Glu
Thr
Lys
Ser
165
Leu
Leu
Arg
Lys
Ala
245
His

Leu

Val
Ser
Met
Glu
Val
70

Pro
Val
Gln
Pro
Arg
150
Leu
Gln
Arg
Lys
Thr
230
Lys

Arg

Thr

Asp
Tyr
Ala
Asp
55

Glu
Pro
Glu
Gly
Trp
135
Arg
His
Leu
Asn
Arg
215
Ile
Leu

Ala

Asp

Ala
Asp
Gly
40

Val
Gln
His
Met
Ala
120
His
Asp
Gly
Asp
Lys
200
Val
Cys
Leu

Phe

Ile

Leu
Met
25

Gly
Ser
His
Ala
Asp
105
Asp
Asp
Asp
Val
Gly
185
Val
Glu
Ile
Tyr
Val
265

Leu

48

Cys
10

Asp
Asp
Lys
Gln
Arg
90

Lys
Thr
Lys
Met
Pro
170
Glu
Gly
Glu
Leu
Ser
250

Ser

Leu

Lys
Asp
Gly
Arg
Pro
75

Phe
Leu
Ser
Glu
Asn
155
Ser
Gly
His
Ala
Gly
235
His
Leu

Gln

Asp
Ala
Gly
Phe
60

Ser
Val
His
Tle
Gln
140
Asp
Gly
Ala
Ala
Thr
220
Leu
His
Ser

Val

Glu
Tle
Pro
45

Ser
Leu
His
Glu
Tyr
125
Ser
Asp
Gly
Asn
Gln
205
Lys
Pro
Ser

Pro

Gly

Leu
Asp
30

Phe
Asp
Thr
Asn
Thr
110
Ala
Tle
Ala
Thr
Tle
190
Leu
Pro
Gly
Thr
Gly

270
Ala

Met
15

Glu
Asp
Ser
Ala
Met
95

Glu
Ser
Val
Leu
Ser
175
Arg
Val
Cys
Ala
Thr
255

Ala

Tyr

Ala
Phe
Glu
Arg
Ala
80

Met
Leu
Arg
Val
His
160
Gly
Lys
Gln
Glu
Gly
240
Glu

Asn

Asn
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Asp
Leu
305
Ile
Ser
Leu
Val
Asp
385
Tyr
Val
Trp
Ile
His
465
His
Trp
Phe
Glu
Lys
545

Thr

Leu

Asp
290
Ile
Ile
Ile
Asn
Tyr
370
Lys
Asp
Ser
Gln
Pro
450
Leu
Trp
Ile
Asp
Tyr
530
Glu

Ser

Cys

275
Ala

Asp
Asp
Pro
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Ser
Tle
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Leu
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Ala
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Leu
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500
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Ser
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Ala
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Asp
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Leu
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Leu
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Glu
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Leu
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Trp
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Glu
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Tyr
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505
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Arg
490
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Pro
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Ile
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Met
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Ile
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55h
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Leu
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Cys
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Arg
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335
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Leu
Pro
Ile
415
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Tyr
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495
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Trp
Lys
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Arg
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Arg
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Cys
400
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Asp
Asp
Tyr
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Arg
Tyr
Asn
Ser
Cys
560
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Val
Pro
Tle
625
Ser
Lys
Val
Lys
Pro
705
Asn
Leu
Gln
Arg
Ser

785
Trp

Ser
Leu
610
Gly
Leu
Leu
Arg
Gln
690
Ser
Thr
Arg
Tle
Thr
770

Thr

Tyr
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595
Asp
Ile
Arg
Pro
Ser
675
Leu
Gln
Arg
Thr
Gly
755
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Thr
Met
Glu
Leu
Gln
660
Thr
Arg
Tle
Tle
Leu
740
Glu

Ile

Ile

Arg
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Asp
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645
Glu
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Thr
Gly
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725
Asp
Leu
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Trp

Ser

Lys

Ser

630

Lys
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Ile
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Glu
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Glu

Val
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Phe
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Arg
615
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Tyr
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Lys
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695
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Tyr
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Val
600
Leu
Leu
Leu
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Glu
680
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Asn
Leu
760
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Ala

Ile Leu Gly
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Lys
Gly
Leu
665
Leu
Arg
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Ser
Thr
745
Arg

Arg

Arg
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Val
Lys
Leu
650
Lys
Pro
Asn
Leu
Gln
730
Arg
Thr

Arg

Asp

Leu
Tle
635
Lys
His
Arg
Thr
Arg
715
Tle
Tle
Leu

Arg

Met
795

Asp
Asp
620
Cys
Gly
Leu
Glu
Arg
700
Thr
Gly
Ser
Asp
Ile

780
His

Val
605
Leu
Glu
Thr
Glu
Tle
685
Tle
Leu
Glu
Glu
Val
765

Lys

His

Ile
Glu
Gln
Arg
Ile
670
Gly
Ser
Asp
Leu
Leu
750
Arg

Lys

Thr

Gly
Asp
Leu
Tle
655
Leu
Glu
Glu
Val
Lys
735
Pro
Asn

Tyr

Cys

Val
Asn
Glu
640
Thr
Tyr
Val
Leu
Arg
720
His
Ser
Thr

Arg

Ile
800
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