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L — Ak , B ABEFIBREZL AL ;

FITIR ABE Ny e 512 Th e 30 L s 1R 2 1 e 1) 2L RS PR 25 1 e

FITIRBHE 9 H 512 T e 3 3 Fir s 1) 2 L 1 e 91 2L R R B o o

2. DNAHL AW FH s AU 23R 1 Hb 1) B3 A% P DNA 23— FR R0 i R SR BB 3R 1 () BT AR B
FEIDNASY + L

3. QBRI ZLR 2 iR I DNAZHL A ), HAFAEAE T : BTk DNASY - FR NP BIR P P FI2H 5
K 55889-230 167 1% 1 B2 It 7~ I DNA4Y ¥ s IR iR DNA 4> 2 NP FI R P4 E 5 K 55
889-1587H7 #% 1 & Fr 7= IRIDNA%Y F- .

4. —MFEEHEY), B RIEBOFE R 2883 41 (1) B iADNA S H 1) 1k & B Rk A
) 3R 28 3 () IR DNASY 1~ 2. ) R ih £ 4

5. — M BURLZH G0, HH B 20 ook B AL 4H SR 40 2H R s B ods B 4H SORE R R R RORI £
SR 2837 ¥ T IRDNA 2 FF B & A BRI EE SR 4 P (1) Fivadt 3R 480 FR 114 B 20 Jooker 5 v s o 4 oo
LN A BRI EE R 2835 18 BT IADNASF - L B A A BURIEE SR A9 ) Bk R I8 & 4 ) B2 i
o

6 . 1 BRI EE SR 5 1) Bk 5 40 B R R By ks 1 40 SR S 2 R AL sh ) A e A5 21 1) =
HAmM.

7. FEFEPUR)EE K 6 B ik B 40 A0 43 B Padk

8. — Mz Wy , Hoym MR R o BRI E SR LTk ) BiA s Brid 250 Shse A (D (D
(I 8% (V) = (D ¥697 A1 /B IR MERS-CoVIE 4L s (11D FIHIMERS-Co VI FH ; (1D I HIMERS—CoV
MNZWEFLEN) ;s AV) 197 A/ BCHIBIMERS—CoV 5| A2 9 o

9 AR ELR L BTk B FroAds A8 il £ 25 W v i B2 A s ik 2591 Dhse vk (D (1D | (D
g% (V) « (D 3597 /B TR MERS—Co VI 4 (I FHIMERS—-CoVIE4E ; (1D #HIMERS-CoV N\ 17
U LB s (V) Y897 R/ B TRBTMERS-CoV 5| 2 1 7274
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EA 5o FE HUARMERS 27 K% H 4w A5 £ X A0 .

BR G
(0001 AW B —Foft B0 5 [ SFLAAMERS—27 B H i i Je A AR Y o

EREAR

[0002] BT A4 et HR 555 B (MERS—CoV) T-20 1 24F 1 IR AE H 25 i X 4 R I 4 A 2, B i 3X i
BB 51 RS B XA i HEIAE BRI LA B SO X o i~ R S e A\ 38 2 R B
10 I R T 2 9 » LI RE TR [R] 200 34F 48 & 1 FH SARS—Co VIS Il PRSE R HE F AHAL o FH T-3X Pl
] AAAR G N, IS T At S S B B BT AE I3 e S 1 1 2 A R T )
X FIRIEAT VR TT AR -

[0003]  MERS—Co VA FHH R i i 85 1 (SER D BEN 5 AN SEE 1 B AL TN (1) S 145 1)
SRIASE T 30 5 1) S 2.5 ) 3 AR 5 I 5 A 3l 2L e, G v 9 3 5 40 i 7 D P A FR S 1465 R B e 8
(%) o 8 3k F FIMERS~Co VI S 145 fy 4 E 4T JL 84k SE I8, 20 I 3 FIRa J I IF A /N B T
dipeptideyl peptidase4 (DPP4, tHFRACD26) MERS-CoVI¥I 3244 .

LZRAE

[0004] A EHIK) B I A2 R0t — P ol ST AAMERS-27 S H g 5 B DR RIS FH o

[0005] AR BHR it 1 —FhHuAK , fiy 4400 B ve R HUARMERS-27 , FHABENIBEEZEL R s Pk ARE Y
WT @ B () : () HFFIRA 7 FI1 T 2R 7 5 R & A s ()37 51 1 2
R 7 NG — AN B LA 2 25 R TR 2 1 BN /B0 2R A/ Bl on HL LA AH TRD ThRE K | 7 211
FTAE R B A FTABRE AT (0 B (D) : (o) H P FIR 7 F 3P m 19 2 2 1R 7 51 20 1l 1) 25
55 (D K7 FUSH S IR 7 48 ad — AN B LA B R H3R R ) AR/ Bk 2 R/ B30 Jom L
AR DhRe R B P 53 AT AR & A

[0006]  FriR ABE AT IABEEIE LT R BEM 1K 5 52 B $UAAMERS 27 .

[0007] AR EHIC AR — PPDNAZHLAA) , HH 2 BT ik A%E ¥ DNA 73~ FF RN 2 6 BT SR BEE (1 DNA
SF LA

[0008]  FrIRDNASTFH R AW (1) 51 (2) 5L (3) FIDNAST F: (D FHIRF FFI2H 5 K
F889-230 14 #Z% T BRFT 7~ FIDNAS -5 (2 75/ #5261 T 55 (1D R %2 IDNAJT B 2228 HL 4w b5 it
RABERIDNAZS 75 (3 5 (D R E KIDNAFE B A 90%LL F IRV PE H 4% 65 itk ABEFIDNA 7Y
IR A SR A AT N AES X SSC, 0. 5%SDSIHITE R 1 , 7E650CF 4458, 28 5 2 X SSC.0. 1%SDSHIL
X SSC.0. 1%SDS & s —K .

[0009]  FFIRDNAZF 2 N R (4 BL (5) B (6) FIDNAZF: (D FEH R FAN4H 5 Kif
889-1587 A/ 1% H IR FT 7 IDNASF ¥ 5 (B) 7E 4% 254 T 55 (D B 58 FIDNAST 71 58 H b pir ik
BEERIDNAST T (6) 5 () B 2 FIDNAF HL 2 A 90%LL I [Fl Y5 1 H 9w BT iR BEE I DNAST +. |
TR 25 A AT 9 AE6 X SSC, 0. 5%SDSHIFE TR Y, 7E650C N 2% AZ , PRI 12X SSC. 0. 1%SDSAHIL X
SSC.0. 1%SDS &k —K .

[0010] AR HIERY—MREGHAEY), HREIIADNASFFF I Rk & R AR IEFrk
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DNASY W3R IE B LA N Ik 23k & B BAR v 0 Fe 2 R 1 PP B 2 /s s i s RIS B & KL
&R P BRI P B APT R o

[0011] AR BSR4 — B Sk 2 A4 , 1 5 28 F0RE FR R 8 280 50k 20 20 Bl s Pk 5 4 JoopE
F S A5 BTk DNA 7Y R BB ik 3R 2 R 1 S48 Jookar 5 vk S48 ks 28 & A IR DNA 2+
BT SRtk B (W) B R o BT i 26 J50RL B BAR T R &5 A BT id 3R 38 & I pMD 18- T
1 o Frid B ook < BAR ] 5 A Bk ik & L pMD18-T# A

[0012] AR B ISR 445 BT i 28 JFORE B RN i i 5 40 SR 2, L 2 Gy FL 30 4 e 43 211
HH A IR P an i B AR T 9293T41 g .

[0013] A% BHIE (R 455 5% B ik 25 20 40 15 20 g (TeGLiudk) -

[0014] AR BHIE RS — PP 24 , Hig MRl o D i ik B 5 B U ARMERS 27 5 Blr ik Z54)1%) D e
RWE (D AD | (D B V) : (D ¥ 77 1/ BFRMERS-Co VI L 5 (11D FIHIMERS-Co VI 5H ;
(I FHIMERS-CoV AARIE FLah ¥ s (V) 1697 A1/ B TR MERS-CoV 51 AL (1) 7 975 » BT i “H101 il
MERS—CoVIEFE” H A% AT A4 HIMERS—-Co VRN FL 2N 440 20 i v (1K) 3G 58 o v ik il 3L 50 42 40 i L A4
T] A Huh 744 Y .

[0015]  Z<% B IR Bk B v b HUARMERS 27 78 il 44 25 M v (0 B2 s B iR 2510 Th e ok
W (D (D (D B AV« (D ¥RY7 R/ BIRIMERS-Co Vg 4t ; (1) #IHIMERS—Co VI 5 ;
(IID N HIMERS-CoV AARIE Fah ¥ s (V) ¥ 97 A/ BT BIMERS-CoV 51 AL [ 5 975 « BT i “H101 il
MERS—Co VI 5" HAK AT A4 HIMERS—CoVAENH 3L 27470 20 i v (1K) SG 58 o v ik il L 0 42 40 i L A4
A YHuh 740 Y .

[0016] AR B $ (i ) B v HAK BE 8 A AN HIMERS—CoV A% & I 4t , AT/ YMERS—CoV
(R F0BI 25 B IG TT 29 » X TMERS—Co VI TP AvG 7 B B E IS 58 S E )2 1 B
FHHT

BfF 115 AR

[0017] P& 1 AMERS-27 ¥4 ¥ ) SDS-PAGEH ¥k I o

[0018] ]2y St 9 21 0 R — 2 D R VY I o RS PR 25 1L s AL AR R AIVE PR (%) , R Ak b
NIRRT B B B DL e MR 5 B

[0019] &1 32y Sz 7] 21 21 B8 T f vp RV PR 25 3L AR b FIVE PR (%) , RS AL bR N RS BRI
R B R DL e TR A X B4

BRI AER

[0020] DL (49 S it 451488 T B 407 e R A A O B L AR I AN PR 8 AR & B o T R S it 461 o ) SR B
J73% WITRRFR UL B L 3588 W7 2 SR s o e BB A k], e RE R Ul

[0021] 5329 B R AR A3k 70 7 i T S AR 2101 o DA s g v 1) 8 &l e, i B = IR
B, 45 B IME

[0022]  293THH M (N'E b E2 4 22 :ATCC, ATCC® CRL-11268™, Huh 741 il (FHE 4L 2 -
JCRB, JCR B0403.TZM-BLAME (5 HiJE 4l &) :NIH AIDS Research and Reference
Reagent Program (Cat.No.8129) .pMD18-T#{{4 : Takara.pcDNA3. 1 (+) #fA : Invitrogen’sy
Ao H 2L T RipNLA-3R-E-1uciferase: Z% ik :He J,Choe S,Walker R,Di Marzio P,

4
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Morgan DO,Landau NR.J Virol69:6705-6711,1995..

[0023]  Sjiff] 1 55 v o A4 R B

[0024] 3 /7 71 M AR 43 7 R BMERS—CoVA] BE AT — NI 78 (1K) 32 1A 45 5 18 (Receptor
Binding Domain,RBD) ,#%RBDFIA] ¥ 4EDPPAEE [ L 45 & , BT 82 I I 4544, R ILRBDH A 5
DPPA4E £ ) b R IE IR 7 A o B A AL FIRBDIHEAT sh ¥ e 0% , R B H L AT B0 (1015 5 b R4t
W= [ B8 7 o F) FIRBD i e Ji 7 75 i B3R 1 11 A A S scBvs SCPE (scFvsf 38 LR N
“single—chain variable fragments”) ,f32] 7 %+ EHAG vh FIyE M A0 5 v b Ak g Hodh
— AN BT B PR A 4N 5 B HUARMERS 27 (& T 1gG1 iAo .

[0025]  Sizjifafs] 2., 55 5 SLARMERS 27 1) il &

[0026] 1. & BT FNRETHI 25T 7R OB EEDNA B BX B, 28 )5 DA B B 488 A pMD18-T %,
i, 152 E A ok .

[0027]  FHIRIG R, H5 A 55 1 -SSSAL % e ACMV 5 ¥, 55889230 1 ff 4% 1 R
N T B BUARMERS-27 1 T 8E Y Zm bl (], 552302-2429 K9ployA. 7 BRI 7 FI 2 7~ (1) 8
FEDNAS T4 7 B3R 1 7 2L BT s i A o

[0028] 2.5 BT FIRE T FIART R EEDNA B BX 2. S8 5 B DNA B B 2.4 A pMD18-T %,
i, SR EA Fki 2o

[0029]  FHIRIG R4, H5 A 55 1 -SSSAL L H e ACMV JE B ¥, 55889- 158 Thi % 1 R
N B T [ U ARMERS—2 T 2 BE R MRS JE IR, 55 1588-1715 AployA. 5 512 i FE B4 T 7 R 3L
FEDNAZ> F4mhg 7 B R P B3 R B 1 T

[0030] 3.3 41 5 kor B RN B 20 JoR 2, S 66 29 3TN MY CRE eI & : B 1 X 104l s 2
Tl v 2 Bk R RN 290 v B 2E JBURL £, SR B 35 5 58 0 & 10%FBS I DMEMES 552 58 , 37 C i &
W% B S/INE , AR K 1 5% 3 5 Ry 2% BS I DMEMES 5% 3 337 C 5 B & 72/NI (S 5
i, 48=T2/NEF 38R, SR RS B 5% 3T, 4°C L 4000rpm B O /NG, URCEE IS WL

[0031] 4. BB EE3EBIM FIEW, I Aprotein A beads Pierce™Protein A Agaroses;
Thermo A 7 , 4 CHRZ % & 127N, BS O EL_E B, BR A & A B 50 B HUAARMERS 27 1A WL (]
FRMERS-27TWD , 4 CIRAF

[0032]  MERS-27¥A¥ 1% SDS-PAGEHL ik ¥l WLFEI 1 o H ] 1 AT LA 52 3], MERS— 274K I e
BAREA A BN T, — A2 I AT L0 S BR i I 7 31 3R 1 7 31 LI Wi
L0457, J3—N 567 B AT L0Ar Z I FR Bk B 7 B R 1) 7 B 3R R 1O

[0033]  sjitafd] 3 5 v B HUARMERS—27 (1) B FH

[0034]  — A W B 5 B P AAMERS—27 AMERS—Co VB 93 54 R A 4

[0035]  RIAMERS-CoVAx K5 [ 11 kL (i 44 IMERS—Co VISR [ JFURD) FlEF B ORI pNLA—
3R-E-luciferasedt# JL293T4NML , 1% & fa A 615 21 2L A B L M H A B il B8 TIIFIMERS-
CoVAB 2L fps 53 , FL I G P [ 3% Jod 23 AHALL o

[0036] % /7 B 3K (1) 5 5115 it 7~ B AUEEDNA S - (MERS—Co VA K 88 [ 1) 2 b5 BL ERD 4 A
pcDNA3. 1 (+) B A Hind ITTHIXho IRETIA7 i Z 18] , 13 BIMERS-Co VI 85 1 BTk

[0037] 1 .MERS—CoVAEJm E: 1 il £

[0038]  MEMERS—CoVHE &R [ FURL FIE B8 R pNLA-3R-E~Tuci ferase L% 4293 T4l iy, 37°C
BN E , F 48/ EUR AR 4 i R 57 1IF , RN & A MERS—Co VAR Jpi 25 4 98 55 VL (FRT R
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MERS-CoVIi Z:980) o F) Fip24 %€ & MK ELTSAR )& (HIV P43 5 & &4 I 77 & KEY -
BI0,96T) & MIMERS—Co V7 5 & [ 9% % 7 &, MERS—Co VI % VK [ 0D a50nn (RGN 1
(1021TCID50/mD) , MR A A R Ui B 5 5 B

[00391 2 % I 5 v B HUAARMERS 27 A MERS—Co VAR 78 25 (14 Hh ATy Pk

[0040] (1) SR A% 10%FBSI¥ DMEM: 7 45 5K it 4] 2 1] % 753 B MERS-27 15 VR A LU F B, K
AR BN B R E H50.0000000g/ml . 16.666670ug/ml.5.555555ug/ml.1.851852ug/ml .
0.6172839ug/m1.0.20576131g/ml.0.06858711ug/ml.0.02286237ng/ml.0.00762079ug/
ml.0.002540263ug/m1.0.0008467541ng/m1.0.000282251ug/m1.0.0000940838ug/ml .
0.0000313613ug/ml .0.0000104538ug/m1F10.00000348459ug/m1 [ F B -

[0041] (2D ¥ 10077 22 58 (D 13 25 B 5 50T 28 98 1459 B IMERS—Co VI 2R & »
STCH BN A /N5 % B A 10055 10%FBSH DMEME; 77 FE 4885 10050 R BEVR 1 2 1 X6
[0042]  (3) 5EHUPIR () J& , NS0 FHHuh 740 B i 41 B (Z952 X 10*4NHuh 7408 , 37
CHpE I G 48/NN (SEBR B HIH, 48-T2/NF 3D

[0043]  (4) SERA B (3 JF, MA100u] PBSZ MK M50u1 4 % (Bright-
Glo™Luciferase Assay System,Promega,E2650) ,% 8 2min, SR i AL 52 K S A0H: 56 S
S TE.

[0044]  RpFpab 3 BN E AL, 45 RECFHME.

[0045] o yE k= (35 T REZEL 1K) 5 0 P2 — NN RV IR SR B A1 ) RO i ) /2 18 o e
AT GHRSE X 100%,

[0046]  H RLVE MR 25 ST 2

(00471 == K WU ER 53 B HUARMERS—27 X SARS—Co VA s B (1) H ATy Pk

[0048] & /7 31 3K 1) 7 516 Fir 7~ B XU EEDNA 73+ (SARS—Co VA K JE 28 1 1Y g b5 L ERD N
pcDNA3. 1 (+) ZAKRRIHInd T TTAIXho IR YT i 2 [7] , 13 B SARS-Co Vi & [ JFTRL .

[0049] 1. SARS—CoV{EJps #E11 il 4%

[0050] K5 SARS—CoV & &R [ FURL I 28 U RipNLA-3R-E~Tuci ferase 5% Y293 T4l My, 37°C
TR G, 48/ Rl R gE M s 57 BIE , RIS A SARS-Co VAL w55 1 93 B WL (FRT K
SARS—CoVIR 580 « A Hp24 2 B MR ELTSAIR ) & (HIV P2437 7 2 46 Ik 7 &, KEY -
BI0,96T) # M| SARS—Co V7 5 V& [ 9% 2 7 /&, SARS—Co VI 2 V& 1 0D as0nn (R IGAE N 1
(1021TCID50/m1) , Wy D' AL B K B o 5 25 =Bk o

[0051] 2. el 8 vl FARMERS —27 X SARS—Co VAR 5 ¥ o FHVE T

[0052]  FHSARS—CoVim B A R MERS—Co VIR B:i , Hi B S8 A Rl P IR — 11 2.

[0053]  r ANIVE PR &5 S UL 2,

[0054] = & WUl 5 B BUARMERS—27 % VSVGAR P 5 1 HR Ay R

[0055] ¥4 J¢ B 6 19 7 B 7 B o 9 AUBEDNA 4>+ (VSVG 4 K i & 1 1 4w 5 2L RD 4 N
pcDNA3. 1 (+) FAKRIHind TTTHIXho I B I & 2 18] , 15 BIVSVGRE B 1 Fki .

[0056] 1. VSVGARIm B il 4%

[0057]  ¥EVSVGHE T ([ ok Al 22 Frki pNLA-3R-E-luciferase 3L 44 YL 29340 i, 37 CHr &
W E e gea8/ Ny IS B 4 e 55 BT BN A VSVOABR B2 R BRI (T FRVSVGIREETRD
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A Hp24 7€ B4 I KIBLISABURI G TV P243T i 5 A A7) &, KEY-B10, 96 T) 45 JUVSVG
FRVBLAR P E R 52 5 VSVGIR FR WA ODasonm (R G AE 1 (1021 TCIDS0/m1) , MR I AL A K U ) 95 7
TERE.

[0058] 2 A% I 4 v B HUAARMERS 27 %5 VSVGAR R 514 H Ay Pk

[0059]  FHVSVGHHR BV AR BEMERS-Co VIR BV, HiE 58 2[R B B — 11 2.

[0060] v FHyE M) 45 R LI 2.

[0061] U | & Wl BE 7 2 HARRMER S—27 %5F CNE 1 1B 95 B 14 H 03 2k

[0062] 5 J¢ 1) 22 (9 1% B 8 it 7 ) SR DNA 9+ (CNE 1143 K i 85 (A 19 4 A 2 BRD) 4 N
pcDNA3. 1 (+) BARKIHind I TTHIXho T Y147 45, 2 18], 5 BICNET 1R 8 (A 5k

[0063]  1.CNEL LB 5210 144

[0064]  J4CNE11JEEEE 1 BURLAIH B2 BURipNLA-3R-E-luciferase L YL 293 T4H il , 37 C &
BIE , QA8 G R ARG R B RO 954 ONEL L0823 X 93 259 (FRTFRCNEL 1995 25
WO o Hp245E SR IRIELTSAK ) & (HIV P2437 J5i g & A A 7 &, KEY-B10, 96 T) 46 il
CNE 11975 73 Y0 978 #5378 5, ONE 1 133 571 ODasonn (R IEAE 91 (1021 TCID50/m1) , IR G K
UL R R

[0065] 2 44 W) B v B HUARMERS—27 %5F CNE 1 LB I 251 o FIGE 2k

[0066]  HICNE1 135 BV A& B MERS—Co Vi B30, H't 58 A RSB IR — 2,

[0067]  HhAIyE VR &5 S ILIE 2,

[0068] i & I B FE B2 LA VRCO 1 X MERS—Co VAR 75 B - SARS—Co VA 975 £ « VSVGAE 95 25 A1
CNEL 1575 25 1) HH R 4

[0069] 1. 58 3a & HTAAVRCO 1K) il &

[0070] (1) & 531 2 19 5 QT 7 R AUBEDNA Fr B, 9K J #DNA J B4 A pMD18-TH A% , 15
B HH FRLA -

[0071]  (2) & A 712 1 F7 51 10 BT 7~ (19 XUBEDNA A BX , SR JE K DNA B 4 A pMD18-T# 44,
BRI EMA TR T .

[0072]  (3) ¥ EE 40 ook TR RN EE 4 FTRE T L 46 L 203 T4 MY (56 H 7 &« B8 1 X 1074 M % 4
2/ e, 4L ORI A2 o T AL TR T SR 35 32 569 5 LONPBS K DMEMI 32 08) , 37 C b
W5 5 S/IN , AR 8 55 i 5 g B 2%F BS A DMEMES 55 3 337 C o B W 5 72/ N (S 2 A
i, A8-T2/ NS AT L SR G AH RS 3% 1375 , 4°C 4000 rpmES L LN, S 4 L35V

[0073] (4 BB 9 (3) B3R LIS, It Aprotein A beads (Pierce™Protein A
Agarose;Thermo A H)) , 4 CHRZ I & 12/, 250 B35 W, B N A B s FE SR VRCO 1)
VR (FRIFRVRCOLVEVRD » 4 CARAF o

[0074] 2 G IR 5 B 1144 VRCO L AMERS—Co VA I F51 Hh AV

[0075]  FHVRCOLVAVRACEMERS-27VAVR , He SR S B —

[0076]  HhANyE VR &5 5L LI 3,

[0077] 3 I BR 5 B2 $1 A4 VRCO 1 % SARS—Co VA I F5 M Hh Ay

[0078]  FIVRCOLIE WA BEMERS 2T VAV , Fo & SR P 0% —,

[0079] v AyE PR 45 SR WIS,

[0080] 4 e il B8 5o 4144 VRCO 1 VS VGBI B Y Hh AT 1k
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[0081]  FIVRCOLVEMRACEIMERS 2T VL, L E ¥R P R =

[0082] v Iy M) 45 2R WL 3

[0083] 54 B 5 2 70 A VRCO 1 %6 CNE 1 LA 28 14y Hp RGPk

[0084]  FVRCO1VA AR BMERS-27 VAR , Ho & 2] A5 B IY

[0085] v Iy A 0y 45 SR LI 3.

(00861 ki) 24 LA 1, A I WTHE BE1K) M TR U HRMBRS 27 LU S 41 IMERS -
CoVI¥I H4¥H .
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FrFlER
110> iER N
120> FATTREHTA MERS—27 K H 4 AT 5k B 0 5
<130> CGGNQAY-136138
<160> 10
210> 1
211> 470
€212> PRT
213> AT
<220>
[0001]
223>
<400> 1
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15
Val His Ser Glu Val Gln Leu Leu Glu Thr Gly Gly Gly leu Val Lys
20 25 30
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Leu
35 40 45
Ser Asp Tyr Tyr Met Asn Trp Ile Arg 6ln Ala Pro Gly Lys Gly Leu
50 55 60
Glu Trp Val Ala Tyr ILle Ser Ser Ser Ser Gly Tyr Thr Asn Tyr Gly
65 70 75 80
Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp His Ala Lys Asn
85 90 95
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[0002]

Ser

Gly

145

Gly

Val

Phe

Val

Val

225
Lys

Leu L

Thr

Val

Val

305

Ser

Leu

Tyr

Trp

130

Pro

Thr

Thr

Pro

Thr

210

Asn

Leu

Ser
290
Glu

Thr

Tyr

Cys
115
Gly

Ser

Ala

Val
Ala
195
Val

His

Cys

Gly

Met
275
His

Val

Tyr

Leu
100
Val

Leu

Val

Ala

Ser
180
Val
Pro
Lys
Asp
Gly

260
Tle

Glu A

His

Arg

Gln

Arg

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Lys

245

Pro

Ser

Val
325

Asp

Thr

Pro

150

Gly

Asn

Gln

Ser

Ser

230
Thr

Arg

Pro

1 Ala

310
Val

Arg

Leu

135

Leu

Cys

Ser

Ser

Ser

215

Asn

His

Val

Thr

Glu

295
Lys

Ser

Met Asn Ser

Asp
120
Val
Ala
Leu
Gly
Ser
200

Leu

Thr

Thr €

Phe

Pro

280

Val

Thr

Val

10

Leu
105
Asp
Thr
Pro

Val

Ala
185

Gly

Gly

Leu
265
Glu
Lys

Lys

Leu

Arg

Phe

Val

Ser

Lys !

170

Leu

Leu

Thr

Val

250

Phe [

Val

Phe

Pro

Thr
330

Val

Trp

Thr

Tyr

Gln

Asp

235

Pro

Pro

Thr

Asn

Arg

315
Val

Glu

Ser

- Ser

140

» Lys

o Tyr

Ser
Ser
Thr
220
Lys
Cys
Pro
Cys
Trp
300

Glu

Leu

Asp
Gly
125
Ala

Ser

Phe

Arg

Pro

Val
285
Tyr

Glu

His

Thr Ala Val
110
Tyr Tyr Lys

Ser Thr Lys

Thr Ser Gly
160
Pro Glu Pro

175

v Val His Thr

190

- Ser Ser Val

Ile Cys Asn

Val Glu Pro

240

Ala Pro Glu
2h5

's Pro Lys Asp

970
Val Val Asp

Val Asp Gly

Gln Tyr Asn

320

Gln Asp Trp
335
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[0003]
Leu Asn

Ala Pro
Gln
370
Val

Pro

Gin
385
Ala Val

Thr Pro

Leu Thr

Val
450

Leu

Ser

465

<2107

211>

212>

<213>

<2207

223>

<400>

agtaatcaat tacggggtca ttagitcata geccatatat ggagitcege gttacataac

ttacggtaaa lgsccegeet ggoetgacege ceaaegacee cogeccatly acgleaataa

Gly
Tle
355
Val

Ser

Glu

Pro V

Val !

435
Met

Ser

2

2429
DNA

Lys
340

Glu L

Tyr

Leu

Trp

Pro

ANTL3

2

Glu

Thr

Thr

Glu

405

Leu

i Lys

s Glu

Gly

Tyr

s Thr

Leu

Cys
390

Ser

Asp

Ala

Lys

470

Lys

Ile

Pro

375

Leu

Asnl

Ser

< Arg

Len

455

Cys

Ser

360

Pro

Val

Gly

Asp

Trp

440

His

Lys Val Ser
345
Lys Ala Lys

Ser Arg Glu
Phe
395
Glu

Lvs Gly

Gln Pro
410

Gly Ser

425

Gln Gln

Phe

Gly

Asn His Tyr

11

Asn
Gly
Glu
380

Tyr

Asn

Phe

Asn

Thr

460

Lys

Gln

365
Met

Pro

Asn

Leu

Val

445
Gln

Ala
350

Pro

Thy

Tyr
Tyr
430

Phe

Lys

Leu

Arg

Lys

~ Asp

415

Ser

Ser

Ser

Pro

Glu

Asn

Tle

400

Thr

Lys

Cys

Leu

60
120
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[0004]
tgacgtategt teecatagta acgecaatag ggactttceca ttgacgtcaa tgggtggagt 180
atttacggta aactgeccac tiggeagtac atcaagtgta tecatatgeca agtacgeccee 240
ctattgacegt caatgacget aadtgecceg cetggeatia tgeccagtac atgacettat 300
gggactttce tacttggeag tacatctacg tattagteal cgetattace atggtgatge 360
gettttgeca gtacatcaat gggegtevat agegetttea ctcacggegga tttecaagte 420
tecaccecat tgacgteaat gggagitiglt tttggeacca aaatcaacgg gactitccaa 480
aatgtcglaa caactecgee ceattgacge asatgggcegeg taggepteta cgglgggagy 540
tetatataag cagagetegt tlagtgaace gteagatoge ctggagagge catecacget 600
gttttgacct ccatagaaga caccgggace gatecageet ccgeggeegg gaacggtgea 660
tlggaacgey gatteecegt geecaagaglyg acglaagtae cgeetataga glotatagge 720
ccacccecett ggettegtta gaacgegget acaattaata catascetta tgtateatac 780
acatacgall laggigacac tatagaataa catccactit gectiictlet ccacagglgt 810
ceacteccag gtecaactge accteggtte tatcgattga attecaccatl gggatggtea 900
tgtateatee tttttetagt ageaactgea accgegtgtac attetgaggt geagetgttig 960
gagactgggg geggettggt caageetgga gggtecetga gacteteetyg tgeagectet 1020
ggattcagee teagtgacta cltacatgaae tggateogee agigoteeage gaagggeety 1080
gagtgggteg catacattag tagecagtagt ggttacacaa attatggaga ctetgtgaag 1140
geccgattea ceatetecag agatcacgee dagaacteac tgtatetgea aatgaacage 1200
ctgagagtecg aggacacgge cgtttatiat tgtgtgagag atcgggacga tttttggagt 1260
ggctattata aacactgegg cetgogtace ctggteacte tetecteage glegaccaag 1320
ggcceategg tetteccect ggeaccctee tecaagagea ceteotgggge cacageggece 1380
ctegeggetgee tggteaagga ctactticeee gaacctglea cggtetegtes gaacteagge 1440
geectgacea geggegtgea cacctteecg getgtoctac agteeteagg actetactec 1500
ctecageageg tggtgacegl gecelecage agettgggea cecagacceta catetgeaac 1560
gtgaatcaca agecccagcaa caccaaggtyg gacaagagag ttgageecaa atcttgtegac 1620
aaaactcaca calgeccace gtgeccagea colgaactee tgggegeace gteagtette 1680
ctetteeeee caaaacccaa ggacaccete atgatcteece ggaccecctra ggtcacatge 1746
gtgetegteg acgtgageea cgaagaccet gaggtcaagt teaactggta cgtggacgge 1800
gtggagetege ataatgccan gacaaagecg cggpaggage agtacaacag cacgtacegt 1860
gtggteageg tecteaccgt celgcaccag gactggelga atggcaagra glacaagtge 1920
aaggleleca acaaagecel cesageeeee alegagaasa vealetleean agecaaages 1980



FF

.l

3

CN 104628848 B 5/18 L

[0005]
cageccegag aaccacaggt gtacaceetg cccccatece gggaggagat gaccaagaac 2040
cagglteagee tgacelgect ggteaaagge tletalecea gegacalege cglegagleg 2100
gagagcaatlg ggcagecgea gaacaactac aagaccacge ctecegtget ggacteegac 2160
ggetecttet tectetatag caageteace gtggacaaga geaggtgeea geaggggaac 2220
glteticteal geteegtgat gealgageel ctgeacaace aclacacgea gaagagecle 2280
tecectgteoce cgggtaaatg aaacttgttlt attgeagett ataatggtta caaalaaage 2340
aatagcatca caaatttcac aaataaagea titttticac tgeattetag ttgtggtite 2400
tecaaactea teaatgtate ttateatgt 2429

2105 3
211> 232
€912y PRT
213> AT
$290%

D93>

400> 3

Met Gly Trp Ser Cys Ile Ile

1

)

Val His Cys Ala Tle Arg Met

20

Leu Phe

Thr Gln
25

Ser Val Gly Asp Arg Val Thr Ile Thr

35

Asn Ser Phe Leu Ala Trp Tyr

20

95

Leu Leu Ile Tyr Gly Ala Ser

65
Phe

70

Ser Gly Gly Gly Ser Gly

85

40
Gln Gln

Asn Leu

Thr Asp

Leu Val Ala Thr Ala Thr Gly
10 15
Ser Phe Leu Ser Ala
30
Cys Arg Ala Ser Gln Asp lle
45
Gly Lys Ala
60
Glu Thr Gly Val Pro
75 80
Phe Thr Leu Thr lle
90 95

Ser Pro

Arg Pro Pro Lys
Ser Arg

Ser Ser

13
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[0006]

Leu

Leu

Gln

Pro

Pro Glu

100
Thr Phe
115

Ala Ala Pro Ser

Ser
145

Gla

Ser

Leu

Val

Lys

225

130
Gly

Ala

Gln

Ser

Tyr

210

Ser

<2107
211>
212>
213>

<2207

£223>

<400>

agtaatcaat tacggggtca ttagitcata geecatatat ggaglitceege gttacataac

ttacggtaaa tggedegeet ggotgacege edaadgacee cegeceatty acgltéaataa

Thr Ala

l.ys Val

Glu Ser
180
Ser Thr
195
Ala Cys

Phe Asn

4

1715
DNA
NIF41

I3,

Asp

Gly

Val

Ser

&Gln

165
Val

Leu

Glu

Arg

Ile

Gln

Phe

Val

150

Trp

Thr

Tht

Val

Gly

230

Ala

Tle
135

Thr

r Thr

120

Phe

Val Cys

Lys

Glu

Leu

Thr

215
Glu

Gln
Ser
200

His

Cys

Tyr Tyr Cys
105
Arg Leu Glu

Pro Pro Ser

Leu Leu Asn

155

Asp Asn Ala T,

170
Asp Ser Lyvs

Lys Ala Asp

Gln Gly Leu

14

Gln Gln

Ile Lys

Asp Ser

Tyr Glu
205
Ser Ser

220

Tyr Asp
110

Arg Thr

i G1h Leu

Ty Pro

Ser Gly
175

Thr Tyr

190

Lys Ilis

Pro Val

Lys

Val

Lys

Arg

160

Asn

Ser

Lys

Thr

60
120
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[0007]

tgacgtatgt tecccatagta acgecaatag ggactiteea ttgacgtecaa tgggtgpagt 180
atttacggta aactgeccac ttggcagtac atcaagtgta tecatatgeca agtacgecece 240
ctattgacgt caatgacggt aaatggeccg cetggcatta tgeccagtac atgaccttat 300
gegacttice tacttggeag tacatetacg tattagteat cgetattace atggteatge 360
gotttteeca gtacatcaat gggegtgeat adgeggtttea cteacgggga tttecaagte 420
tecaccceat tgacgteaatl gggagtttgt titgegeacca aaatcaacgg gactitecaa 480
aatgtcglaa caacteccgee ccatigacge aaatgggegg taggegtgta cggtgggagy 540
tetatataag cagagetegt ttagtgaace gteagatcge ctggagacge catecacget 600
gttttegacet cedatagaaga cactgggace gatceageet cegeggacgg gaacggteea 660
ttggaacgeg gatteccegt gecaagagtg acgtaagtac cgectataga gtetatagge 720
cecaceceett ggriticgtta gadcgegget acaatiaata cataaccttia tgtatcatac 780
acatacgatt taggteacac tatagaataa catccacttt gectttctet ceacaggtet 840
ccacteccag gteccaactge accteggtte tategattga attecaccat gggatggtea 900
tgtatcatee tititetagt agecaactigea accggtgtac attgtgecat ceggatgace 960
cagtctecat cettoetgte tgcatcigta ggagacagag tcaccatcac ttgccgggee 1020
agtcaggaca ttaacagttt tttagcectge tatcageaga gaccggggaa ageccectaag 1080
clectgalet acgglgeate caaclliggaa acaggeetlee cateanggll caglggagegl 1140
ggatctegea cagattttac teteaccate ageagectge agectganga tatageaaca 1200
tattactgte aacagtatga taagetcecce acclieggee aagggacacg actggagatt 1260
aaacgtacgg teggetgeace atctgtette atettecege catetgatga geagtigaaa 1320
tetggaacty coctetgtigt gtgcetgete aataactict ateccagaga ggecaaagta 1380
caglegadgg lggalaacge colcoadaleg ggltaactocy aggagaglgl cacagageag 1440
gacagcaagg acagcaccta cagectcage agecacccetga cgeltgageaa agcagactac 1500
gagaaacaca aagtetacge ctgegaagte acceatcage gectgagete gecegteaca 1560
aagagctica acaggggaga gtygttagaac ttetttattes cagettataa tggttacaaa 1620
taaagcaata gcatcacaaa titcacaaat aaagcatttt tttcactgea ttctagttgt 16880
eotttgteca aacteateaa tgtatettal categt 1715
210> 5
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[0008]
212> DNA
213y AT
<2202
223>
<A00> &
atgattcact ctgtgtteect getgatglite cltgetgacac caacagagtc ctatgtggat 60
glgggacely actelglgaa glelgeetet attgaggleg acalceaaca gaccticttt 120
gacaagaccet ggccaagace aattgatgty ageaaggety atggeateat ctacccacag 180
gocaggaccl acageaacal caccatceace laccagggar tglitccata ¢cagggagal 210
catggagata tgtatgtcta ctetgetggt catgecacag geaccacace acagaaactg 300
tttgtggceta actacageea ggatgtgaag cagtitgeca atggetttet getpaggatt 360
ggagcageag ccaacageac aggcacagtg attatcagee caagcaccte tgecaccate 420
aggaagattt accetgeett tatgetggee tectoetglges geaacttete tgatggraag 480
atgggeaggt tettcaacca caccelggty ctgetgeetg atggetgtge cacectgetg 540
agggetttet actgtatett ggaaccaageg tetggeaace actgtectge tggeaactee 600
tacaccteet ttgeccaccta ccacacacct gecacagact gttetgatgg caactacaac 660
aggaatgecet cectgaacte cttcaaggaa tacttcaace tgaggaactg tacctttatg 720
tacacctaca acatcacaga ggatgagatt tiggagtggt ttggecatcac ccagacagcee 780
cagggagtge atetgticte gageagatat gtggacctetl atggaggcaa tatgttecag 840
tttgecacce tgectgteta tgacaccate aaatactaca geatcatcce acacageate 900
aggageatee agtetgacag gaaggettgg getgeettet atgtctacaa actecaacea 960
c¢tgaccttce tgetggactt ctetgtgeat ggctacateca ggagggetat tgactgtage 1020
ttcaatgace tgagecaact tecactgtice tatgagtcel tigatgtega gtetggagte 1080
tactetgtet cetectitoga goctaageca totrgctete tggtagaaca goctgaggga 1140
gtggagtete acttcageec actgetgtet ggeacaccte cacaggtceta caacttecaag 1200
agactggtegt feaceaactg taactacaac ctgaccaaac tgetgteect gttctetgty 1260
aatgactica. ctigtagcca galtagecct getgecattg ccageaactg ttacicetee 1320
glgalleleg aciaclticle clacccaclg agtatgaagl clegacelgle tgtglectel 1:380
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[0009]
getggaccaa tecagecagtt caactacaag cagteottea geaacceaae ttgtetgatt 1440
ctggetacag tgeecacacaa cetgaccace atcaceaage cactgaaata ctectacate 1500
aacaagtgta geagactget gtotgatgac aggacagage tgecacaact agtgaatgce 1560
aaccaataca geccatgtgt gageattgte cecaagracag tglgggagga tggagactac 1620
tacaggaage aacttagece attggagoga ggagectgge tggtegeate tggeagedaca 1680
gtggetatga cagaacaact cecaaatggge tttggeatea cagtocaata tggoacagac 1740
accaacltetg tgtgtecaaa atiggagtiti gecaatgaca ccaagattge cagecaactt 1800
ggcaactgte tggaatacte cotetatgga glgbetggea ggggaglgbt ccagaactgt 1860
actgetgtee gagtgagaca acagaggttt gtetatgatyg cetaccagaa cetggtggge 1920
tactactetg atgalggeaa etactactgl clgagggelt gletgltetgl gectgleglet 1980
gtgatttatg acaaggagac caagacccat gecaccetgt ttggatcegt ggettgtgaa 2040
cacaleleca geacaalgag teaatacage aggagcacca ggagtatgel gaaaaggagg 2100
gacagcacat atggaccact cecaaacacet gtgggetatg tgetggegact ggtgaacter 2160
tecetgttte tgeaggactg tanactgeca ctgggacaat cectgtgtge ectgectgac 2220
acaccaagea ccctgacace aaggtetgty aggtoetglge ctggagagat gagactlggea 2280
ageattgect teaaccacce datcecaggte gaccaactta actectecta etteaaactg 2340
agcateccad ccaacttete ctttggagtg acccaggaat acatccagac caccatcecag 2400
daggtdacdy tggactgtaa geaatategte tgtaatgget tecagangty tgaacaactt 2460
ctgagggaat atggacaatt ctgtagecaag ataaaccagg ctettcatgg agecaacctg 2520
agacaggaty actetgtoag gaacetgttt gectetgtea agtecageta gtecageeea 2580
atcatccetg getttggagg agacttcaac ctgaccetgt tggaaccggt gageatcage 2640
acaggeagea ggteteccag gtetgeeatt gaggacctge tgtttgacaa ggigaccatt 2700
getgaccete gotatatgea gggetatgat gactgtatye aacagggace tgectctgee 2760
agggacetga tttgtgecea atatgtgget ggetacaagg tgetgectec actgatggat 2820
gtgaatatgg aggetgccta cacetectee ctgetggeea geattgetge agteggetgg 2880
actgcaggae tgtectectt tectgecate ceatitgcee agageateti ctacagactg 2940
aatggagtge geatcacccea acaggtgety totragaace agasactgat tgcecaacaag 3000
ticaaccagg ctctgggage tatgcagaca ggelicacca ccaccaatga ggetttecag 3060
aaggtecage atgetgtgan caacaatgee cagpetcetga gesaactgpe atetgaactyg 3120
agcaacacct ttggagecat ctetgetage attggagaca tcatccagag actggatgtg 3180
tlggaacagg algececagal lgacagactg alaaalggea gaclgaceac celgaatgec 2240
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[0010]
tttgtegete aacaacttegl gaggtetgag tetgetgece tgtetgecca acttgecaag 3300
gacaagetea atgagtgtegt gaaggcteaa agcaasaggt ctggettety tggacaagge 3360
acccacattg tgteetttgt getgaatgee ccanatggac totactttat geatgtggse 3420
tactacccaa gecaaccacat tgaggtgegte tetgectatg gactgtgtga tgetgecaac 3480
ccaaccaact gtattgeece tgtgaategge tactteatea agaccaacaa caccaggatt 3540
gtggatgagt ggteetacac aggeteetee ttetatgece clgaaccaat cacctcectg 3600
aacaccaaat atgtggetee acaggligace taccagaaca tcageaccaa cctgeetect 3660
ccactgetgg geaacageac aggecattgace tlecaggatg aactggatga gticttcaag 3720
aatgtgagea ceageatcee aaactitgge tecetgacer agataaacac cacectgetg 3780
gacetgacctl atgagaltget glteectoeaa cagglegglega aggototgaa tgagtoctae 3840
attgacctga aagaactggg caactacacc tactacaaca agtggecatg gtacatctgg 3900
ctggealica tlgeaggact gegltggecetlyg geletgtgeg tetictitat ¢ctegtegelgt 3960
accggctgeg ggacaaacte tatggegaag ctgaasateta ateggtgete tgacagatac 4020
gaggaatatg atctggagee ccacaaggtyg cacgtecatt aa 4062
210> 6
<211> 3768
212> DNA
213> ANTFe3
220>
223>
<400> 6
atgtttattt tettattatt tettactcte actagtggta gtgaccttga ceggtgecace 60
acttttgatg atgttcaage tecctaattac actcaacata cttcatetat gagggggett 120
tactatectg atgaaatttt tagatcagac actetttati taactcagga titatttett 180
ccattttatt ctaatgttac agggtttcat actattaate atacgtttge caaceetgte 210
atacettita aggatggtat ttatittget gecacagaga aatcaaatgl tgtecgtggl 300
tegglitite gliclaccal gaacaacaag tedcagtege tgatlalial taacaatict 360
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[0011]
actaatgttg ttatacgage atgtaactit gaattgtgtyg acaaccettt ctttgetgtt 420
tetaaaccea tgggtacaca gacacatact atgatatteg ataatgcatt taattgeact 480
ttegagtaca tatctgatge ctittegett gatgttitcag daanagtcagg taattttaaa 540
cacttacgag agtttegtett taaaaataas gatggetitec tetatgttta taagggetat 600
caacctatag atgtagtteg tgatetdect tetgetttta acactitgaa acctattttt 660
aagttgeete ttggtattaa cattacaaal ttlagageca tlettacage ctittcacet 720
getcaagaca titggggcac gicagetgea gectatttig tlggetattt aaagccaact 780
acatttatge tcaagtatga tgaaaatggt acaatcacag atgetgitga ttghtotcaa 810
aatccacttg ctgaactcaa atgetetgtt aagagettty agattgacaa agpaatttac 900
cagaccteta attleaggegt tgttecotea ggagatgtty tgagaticer laatattiaca 960
aacttgtete ctittgeaga getttttaat getactaaat tecettetgt etatgeatgg 1026
vagagaaaad aaalttictaa ttglgttget gattactely tgetctacda ¢tcaacaltt 1080
ttttecaacet ttaagtgeta tggegtttet gecactaagt tgaatgatet ttgettetee 1140
aatgtctatg cagattettt tgtagtecaag ggagatgatg taagacaaat agegecagga 1200
caaactggty ttattgetga ttataattat aaattgecag atgatttcat gggttgtgte 1260
cttgetigga atactaggaa caltgatget acticaactg glaattataa ttataaatat 1320
aggtatctta gacatggeaa gettaggeee tttgagagag acatatctaa tgtgeettite 1380
tecettgatyg geaaacettg caceccacet getdttaatt gttattgegde attaaatgat 1440
tatggtttitt acaccactac tggeatigge taccaacctt acagagttgt agtactttet 1500
tttgaacttt taadtecace ggocacgett tgtggaccas aattatecae tgacettatt 1560
aagaaccagt gtgtcaattt taattttaat ggactcactg gtactggtgt gttaactcct 1620
tetteanaga gatticaace atttcaacaa tttggecgig atgtttetga ttteaectgat 1680
tcegttogag atcctaaaac atctgaaata ttagacattt caccttgete ttttgggget 1740
gtaagtgtaa ttacacetgg aacaaatgel teatctgaag ttgetgttet atatcaagat 1800
gttaactgca ctgatgttte tacagecaatt catgcagate aactcacace agettggege 1860
atatattcta ctgganacaa tgtaticcag actcaageayg getgtettal aggagetgag 1920
catgtcgaca cticttatega gtgcgacatt cotatteggag ctggeattty tgctagttac 1986
catacagttt ctttattacg tagtactage casaaatcta ttgtggetta tactatgtet 2040
ttaggtgcty atagticaat tgcttactet aataacacea tigetatace tactaacttt 2100
tcaattagea ttactacaga agtlaatgect gtitclatgg ctaaaaccic cgtagattgt 2160
aatalglaca lelgeggaga ULletacleaa tgltgetaall tgolteteea atalggtage 2220
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[0012]
ttttgecacac aactanateg tgecactcetca ggtatigety cigaacagga tecgeaacaca 2280
cgtgaagtet tegetcaagt caasacaaatg tacaaaacce caactttgaa atattttggt 2340
ggttttaatt tttcacaaat attacetgac cetetaaage caactaagag gtettttatt 2400
gaggacttge tetttaataa ggtgacacte getgatgetyg gettcatgaa geaatatgge 2460
gaatgectag gtgatattaa tgetagagat ctecatttgte cgeagaagtt caatggactt 2520
acagtgtige cacctetget cactgatgat atgattgetg cetacactge tgetetagtt 2580
agtggtactg ccactgetegg atggacaiti ggtgetgeeg ctgetettea aatacettitt 2640
getatgeaaa tggcatatag gltcaatgge attiggagtta ccocaaaatlgl totetatgag 2700
aaccanaaac. aaatcgecaa ccaatitaac aaggcgatta gtcaaattea agaatcactt 2760
acaacaacal caactgeall ggegeaageleg caagacgllg tlaaccagaa lgelcaagea 2820
ttaaacacac ttgttaaaca acttagetet aattitggte caatttcaag tgtgetaaat 2880
gatatectil cgegactiga taaaglcegag geggagelar aaallgacdg gitaattaca 2910
ggcagacttc aaagccttca aacctatgta acacaacaat taatcaggge tgetgaaate 3000
agggettete ctaatettge tgetactaaa atgtetgagt gtegttettge acaatcaaaa 3060
agagttgact tttgtggaaa gggctaccac cttatgtect teccacaage ageccegeat 3120
getgttgtet tectacatgt cavgtatgtyg ceateccagg agaggaactt caccacageg 3180
ccagcaattt gtcatgaagg caaagcatac ticcoctegtg aaggtgtttt tgtgtitaat 3240
ggcacttett ggtttattac acagaggaac ttetiticte cacanataat tactacagac 3300
aatacatttg tctcaggaaa ttgtgatgtc gttattggea tcattaacaa cacagtttat 3360
gatcctetee aacetgaget tgactcatte aaagaagage tggacaagta cttcaaaaat 3420
catacatcac cagatgttga tcttggegac atttcaggea ttaacgettc tgtegtcaac 3480
attcaaaaag aaattgaceg ccteaatgag glegetaaaan atttaaatga atecacteatt 3540
gaccttcaag aattgggaaa atatgagcaa tatattaasat ggecttggta tgttiggete 3600
ggettcattig ctggactaat tgecategte atggttacaa tettgettte ttgecatgact 3660
agttgtigea gttgcctcaa gggtecatge tettgtggtt cttgctgeaa gtitgatgag 3720
gatgactety agecagttet caagggtetc aaatiacatt acacatlaa 3768
210> 7
211> 1554
<212> DNA
213> AT



FF

5 &

21

CN 104628848 B 13/18 1T
[0013]

<2207

223>

<4007 7

atgttgtett atctaattet tgeaatiatt gittegeeta ttttaggeaa aattgaaate 60
gtetteeccte ageatactac tggagatigy aagagggttc cteatgaata caattactgt 120
cecactagte cagataasaaa cicacatgeg acteagacag gaatteotgt tgagctaaca 180
atgeeccaagg gactaacaac acatcasgltt gatgggttta tgtetecacte tgctitateg 240
atgaccactt gtgattteag atggtatgga cctaaataca taacccacte tatacataat 300
gaggagecta cagattacca atgtitggaa gcecatcaagg catataaaga tggtgttage 360
tttaatccag ggttecetee teagagetgt gggtatggta cggtcacgga cgetgaagee 420
catattataa cagteactes tecactetgtt aaagtagaty agtacacteg agagtggatt 480
gacecacatl tcategggge aagalgeaag ggcaaaaltl gtganagagl cecacaactce 540
acadaatggt: ttacatette Agatggagan aglgteteta gteaattatt cactetagtt 600
ggaggaactt ttttetetga ctcagaggaa attacttcaa tgggactace agaaacaggg 660
dtgaggagta attattttee ttacatatec édcagagggaa tatpcaagat geocgttetge 720
agaaagccag ggtacaaact taagaatgac ctetggtitic agatcacgga tccagatitg 780
galaaaacag tlagggalel lecgeacale aaagaltlglg ateteleele atecaltata 810
acaccagggg aacatgcaac agacatatcc ctgatatcag atglggaaag aatcctggat 900
tatgetettl gleaaaacac atggageaaa aligaageey gagaaccaal cacleelygla 960
gatctcaget accttggace aaagaatcee ggagtagger cggtitttae cgtcataaat 1020
gettetitee attacttcae atcaaaatat ctgegtgteg aactggaaag tectgttata 1080
cccagaatgg aagggagagt tgcaggaact agaattgtge ggcaattgte goatcaatgg 1140
ticecettitg gagaggetga gattggacce aatggtetet tgaagaccaa geaaggatac 1200
aaattcceat tacacatcat tggaacaggs gagotagata gtgacateaa aatggagagg 1266
attgttaaac actgggaaca cccecacatt gaagecgete agacatttit aaasaaaagat 1320
gatacagaag aagteateta ttatggegae acaggggtat casaasacee agttgagtta 1380
gtigagggetl ggtttagteg atggaggage tetatecalgg gaglggtgee tglgatiate 1440
ggattcgtga ttitaatatt titaattaga clgatiggag tectateccag tetttitaga 1500
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[0014]
caaaanagaa ggecaattta tasatcggat gtagagatge cecacticeg tiaa 1554
210> 8
L211> 2571
<212> DNA
213> AT
<220>
<223>
<400> 8
atgagagten cggpgateag gadgaalttat cageattlal ggaralegege caceatgele 60
cttgpgatgt tgatgatetg tagtgctgca gaaaaattgt gggttacagt ctattatggg 120
gtacetgtat ggaaagaage aaataccact ttattttgtg catcagatge tamageatat 180
gatacagagg tacataatgt ttgggecaca catgeetgly tacceacaga ceccagecca 240
caagaagtat tettgeasaa tgtgacagaa aactitaaca tgtggaasaa tgacatggta 300
gaacagatge atgaagatat aatcagttta tgggatcaasa gectadagee atgtgtaaaa 360
gtaaccccac tetgtgttac tttaaatige actaatitgg ggaatactac taataccagt 420
aglaatgeea glaglatgal agaggeagga gaaatasdaaa aclgclotll caatatiace 480
acaagcatga gaactaaggt gaamagattat gcattatitt ataaacttga tatagtacca 540
atagataata aggataatac cagetatagg ttgatanatt gtaacacete agteattaca 600
caagcttgte caaaggtate etttgagoea aticceatac attattgtac ceeggetegt 660
tttgegatic taaagtgtaa cgataaaacg ttcaatggaa caggaccatg tacaaatgte 720
agtacagtac aatgtacaca tggaattagg ccagtagtalt caacccaact getgttaaat 780
ggcagtttag cagaagaaga ggtagtaatt agatctagea atttcacgaa caatgctaaa 840
gteataatag tacagetgaa tgaatcigta ataattaatt gtacaagacce caacaacaat 900
acaagaaaaa gtatacatet aggacaaggg cgageatggt atacaacagg acaaataata 960
ggagatataa gacaagcaca tigtaacctt aglagaacag aatggaataa cactttaaag 1020
cagatagcta aasaattaag agaacaattit gggaacaaas caataatctt taatcaatet 1080
tecaggaggee acceagagat tgtaatgeae agttttaatt gtpeapeega atttttetac 1140
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[0015]
tgtaatacat cacaactgtt taatagtact tggaataata atagtacttg gaatgatact 1200
agtatttgga atgatactac aggaaatgac aatatecacge teeettgcag aataaaacaa 1260
attataaaca tgtggcagga agtagegaan geaatgtaty deecteccat tgeaggacaa 1320
attagatgtt catcaaatat tacagggtte ctattaacaa gagatggteg tactaatgaa 1380
agegagacca c¢cgagatett cagacclgea ggaggagaca tgagagacaa ttggagaagt 1440
gaattatata aatataaagt agigaaaall gaaccaalag gaatagcace caccaaggca 1500
aagagaagag tggtgcagay agaaaaasaga geagtegeaa cgataggage tatgttcett 1560
gegticttee gagcageagg aagcactatg ggeogeagegt caalgacget gacggtacag 1621
gecagacaat tgatgteteg tatagtigeaa cageagagaa atttgetgag gmetattgag 1680
gegeaacage atelgtigea acteacagle tggygeatea ageageleca ggcaagagte 1710
ttggetgtgg aaagatacct adaggatcaa cagegeetag ggatttgggg ttgctetgga 1806
aaactecallt geaccactge tglgeetigy aatagltagit ggagtltaalaa aaglcligagl 1860
gagattigee ataaaatgac ttggatgcag tgggaasgag aaatigacas ttacacaaga 1920
ganatataca ccttaattga aaaategeag aaccaacaag aaaagaatga actagaacta 1980
ttggaaltgg ataagtggge aageligtgg aattggtity acataacaca atggetgtgg 2040
tatatcaaga tattecatasat gatagtagega ggettggtag gtttangaat agtttttact 2100
gtactitcte tagtaaatag agttaggcag ggatactcae cattygtcatt acagacccge 2160
ticecaacce: agageggace tggeagocee ghaggaateg aapanghage tggagagega 2220
gacagagaca gatccgagag attagtgace ggattettga catttttetg ggaggatcta 2280
cgeageetet gectettcag ctaccaccge ttgagagact tactettgat tgtaacaagg 2340
attgtggaac ttctgggacg cagggggtgg gaagecctcea aatatiggtg gaatctectg 2400
cagtattggea ttcaggaact aaagaatagt getattaget tgettaacge cacagecata 2460
geagtagete aggggacaga taggegttata gasatagecar aaagagetltt tagggcetatt 2520
ctecacatac ctacgagaal cagacaggge titgaaaggg ctitgetata a 2571
<210> 9
211> 2429
<212> DNA
213> KT3I
220>
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[0016]

<223

<400> 9

agtaatcaat tacgggetca ttagtteata geccatatat ggagticege gtiacataac 60
ttacggtaaa tggcecgect ggetgacege ccaacgacce cegeocattg acgtecaataa 120
tgacgtategt teccatagta acgecaatag ggactiteca tigacgtcaa tgggtegagt 180
atttacggta aactgcccac ttggeagtae alcaagtgia tcatatgeca agtacgeccee 240
ctattgacgt caatgacget anatggeceg ecctggeatta tgeccagtae atsaccettat 300
gggactttece tacttggeag tacatotacg tattagteat cgotattace atggteatge 360
gettttogeca gtacateaat gggegtegat ageggtiten ctcacgegea titceaagte 420
tccaccccat tgacgtcaat gggagtittet titggcacca aaatcaacgg gacittccaa 480
aatgtcgtaa caactcegee ceattgacge aaatgggege taggegtgta cgetgggasy 040
tctatataag cagagetegt ttagteaace gtecagatege clggagacege catccacget 600
gtittgacet ccatagaaga caccgggace gatecagecl cegeggeegg gaacggtigea 660
ttggaacgeg gatteccegt gecaagagtg acgtanagtac cgectataga gtetatagge 720
ccaccecett ggettegtta gaacgegget acaattaata cataacctta tgtatcatac 780
acatacgatt taggtgacac tatagaataa catccacttt gectttetet ccacaggtet 810
ccactecccag gtecaactge acctegegtte tatecgattga attecaccat gggatggtea 900
tgtatcatee tLttlelagl ageaactlgea accgglglae alletleagel geagelgetly 960
cagtctggeg gtcagatgaa gaagceetgge gagtegatga gaatttettyg tegggettet 1020
ggatatgaat. ttattgattg tacgetaasat tggattegte tggecccege aaaaaggeet 1080
gagtggatgg gatggetigaa geoctcoggegg ggggecgteca actacgecacg tecacttcag 1140
ggragagtga ccalgacteg agacgtttat tecgacacag cetttitgga getgegeteg 1200
ttgacagtag acgacacgge cgtetacttt tgtactaggg gaaanaactg tgattacaat 1260
tggeacttcg aacactgggg ceggggeace ceggteateg teteatecage gtegaccaag 1320
ggeccatege tetteceedt ggcacecice técaagagea cétetggeys cacageggee 1380
ctgggetgee tgeteaagga ctacttecee gaacctigltga cgetetegtyg gaacteagge 1440
gecctgacca geggegteca cacctteccg getgtectae agtectcagg actetactee 1500
ctcageageg tggtgaccgl gecelccage agetiggrgea ceeagaccta catetigeaac 1560
gigaatcaca ageccagcaa caccaaggleg gacaagagag tlgageccaa atcttgtgac 1620
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[0017]
aaaactcaca catgeccace gtgeccagea cetgaactee tgggggpace gteagtette 1680
ctctteecece caanacccaa ggacacccte atgatetece ggacceotga ggtecacatge 1740
gtggtegteg acgtgageca cgaagaceet gaggtcaagt teaactggta cgtggacgege 1800
gteggaggtge ataatgecaa gacaaagecg cgggaggage agtacaacag cacgtacegt 1860
gtggteagcg tecteacegt cetgeaceag gactggetga atggeaagga gtacaagtee 1520
aaggtcteca acaaageect cecageecce atcgagaaaa ccatetecaa agecaaaggg 1980
cagecccoegag aaccacaget gtacacectg ceeccatcece gggaggagat gaccaagaac 2040
caggtcagee tgaccetgecet ggtecaaagge tletatecca gugacaltege cgtggagtegg 2100
gagagcaatg ggeageegga gascaactae asgaccacge cteecgtget goactcegace 2160
ggetecttet tectotatag caageteace gtggacaaga geaggtggea goaggggaac 2220
gtettcteat getecegtgatl geatgagget ctgeacdace aclacacgea gaagagectc 2280
tecctgtece cgggtaaaty aaacttgttt attgecagett ataatggtta caaataaage 2310
aatagcatca caaatttcac aaataaagca tttttttcac tgcattetag ttgtggtttg 2400
tecanactea tcaatgtate ttatcatgt 2429
210> 10
211> 1706
<212> DNA
213> AT
220>
223>
<400> 10
agtaatcaat tacggggtca ttagttecata geccatatat ggagticcge gttacataac 60
ttacggtaas tggeccgect ggctgacege ceaacgacee cegeccatty acgteaataa 120
tgacgtatgt tcccatagta acgecaatag ggactiteeca ttgacgtcaa tgggtggagt 180
atttacggta aactgeccac ttggeagtac atcaagtgta teatatgeca agticgeccee 240
ctattgacgl caatgacggl aaatggeccg cetggealla tgeccagtae atgaccttal 300
gggactitee tacttggeag tacatctacg tattagiteal cgetatiace atggtgatse 360
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[0018]
gagttttggea gtacatcaat gggegtogat ageggtttga ctcacgggga tttecaagte 420
tecaccecat tgacgtcaat gggagtttet tlteggeacca aaatcaacgg gactttccaa 480
aatgtegtaa caacteegece ccattgacge aasatgsgegy taggegtegta cuptgggagy 540
tctatataag cagagetegt ttagtgaace gtecagatcege ctggagacge catcecacget 600
gttttgacct ccatagaaga caccgggace gatccagecl cegeggeegs gaacggtgea 660
ttggaacgeg gatteceegt gecaagagtg acgtaagtac cgoctataga gtetatagge 720
ccacceectt ggeticgtia gaacgegeet acaattaata calaacctta tgtatcatac 780
acatacgatt taggtgacac tatagaataa catccacttt gectttctet ccacaggtgt 840
gcactcceag gtecaactge accteggtte tatcgattea attccaccat gggatggtea 900
tgtatcatce tttttctagt agcaactgea accggttcet gggecgaaat tgtgtigaca 960
cagtcetecag geacectgte tttglecteca gggegaaacag ceateatete tigteggace 1020
agtcagtatg gttccttiage ctggtatcaa cagaggeceg gecaggeece caggetegte 1080
atectaticge getetacteg ggeegetgge ateccagaca gglicagege cagteggleg 1140
gggecagact acaateteac catcageaac ctggagtegg gagattttgg tgtttattat 1200
tgecageagt atgaattttt tggecagggg accaaggtee aggtcegacat taagegaggt 1260
cageccaagg ctgcceecte ggtcactetyg ticcegecel cgagtgagea geticaagee 1320
aacaaggeca cactggtgtg teteataagt gacttcetace cgggagecgt gacagtggee 1380
tggaaggcag atagcagece cglcaaggeg ggagtggaga ccaccacace ctecanacaa 1440
agcaacaaca agtacgegge cageagetae clgageetga cgectgagea gtggaagtee 1500
cacagaagct acagcetgeca ggtcacgeat gaagggagea ccgtggagaa gacagtggec 1560
cectacagaat gticatagaa ctigtitatt gecagetiata atggttacaa ataaageaat 1620
ageatcacaa atttcacaaa taaagcattt tittecactge attetagttg tggtttgtee 1680
aaacteatea atgtatetta teatgt 1706
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