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Lo — P H T2 W sl 18 78 52 iR 5 Bl W 77 = IS R 5 10 U7 v, R IEAE T,
FHG -

(1) KRR T 32 R BB IRE i 58k Te 456 8 AUk iR [ AH 80 A AH B ik, ik Tg 45
HE AP ZIRE SE P RE R E R RN Tg 70+ s BAK

(11) # (1) PERKRZES G S HAS EOA RN s+ REE, iid s E
H 2SR TR I ED3 S5 M BN M IR R (PhoA) , Rl HH ik Sz B & ik a2
TEITRFE it A IS A B AR I o

2. WIBCRIELSK 1 Brik 197712, A IEAE T, BTid Tg 4558 Ak B Pl TeMPiik Bl 1eG
PUARMIBL TeA HUARPTH AL .

3. WIRUHIE SR 18X 2 BTl (K777, JAFIEAE T, BTl 15 SR A AR 2 02 B0 55

4. WIRRESK 1 2 3 RAE—I TR I 7325, HORp AR T, il i otk i R R A B N4 -
R AN BB 2 S BE DL S 40 T R M B T i o

5. UIBUCRIELSK 4 Pk i) 7732, FURFAEAE T, F ik Bk 0ok Tt 195 T2 K M T P i e 1k T il O
HALE ) SEQ 1D NO =25,

6. UIACHIESK 1 225 PAE—TITR K 732, HAFEAE T, prid s & Al — P& 2k
PRIt

7. WA E SR 6 BTk (1) 7532, HARRIEAE T, ik 2 kPR ic 1t B i HIS (/S AR )
c-MYC. HA. VSV-G. HSV. V5 A1 FLAG 4L i 4H .

8. WIRAELSK 1 22 7 IR () 751, HAFIEAE T, ik 24 & s BRI 5 /5 5
H R T B ED3 G5 M BIORI R AT B 1 sk e 1k 1

9. WIRIRMIELSK 5 8¢ 8 BTl () 7512, HRF AR T+, B ads oK g B )l 1 PR T A0 A i it

10, WIBURIELSK 9 BTad ()77 12, FEHRFAEAE T, JT 3k DK b g i 1t 1 il .55 7 EL v 1k A7
RIS SAR D153G A D33ON, 3 HALE 741 SEQ 1D NO :24,

L1, JACRI IR 1 2 10 ATl (1) 77 3, B AEAE T, Pk ED3 S5 f I 2 Jikik B
A AR EE ED3 S5 B2 Ik V8 JE BT B ED3 S5 A2 ik AV TS ED3 Zif 2
JHk 2t 2 100G 48 995 EF ED3 &5 Fa 5 22 JIK L AR SRR A I 4 93 B ED3 G5 #4522 IRk LA & 1H A i 2%
B ED3 S5 £ ik,

12. —FpoeG A, AR T, B85 2 IR0 9 B A0 B8 ED3 &5 Ky U0 i 14 2%
&1 o

13, TN ESK 12 Prid i) G s E, R IEAE T, B S /N SRAZ R 1k 5N AR5
B ED3 g Ik« S A i 75 ED3 £5F 22 ik L VG Jé B0 Wi 75 ED3 25 4 48 22 )ik L 6 A B3 ED3
GERI 2 IR S S 0T 2 05 B ED3 25 A6 18 22 I L R SRR AS T % 5 B3 ED3 5 e Ik 22 IR LA A H
A J 9 7 ED3 G52 IR 5 LK

K I T Tl il T ot I o

14, WIBCRIE SR 12 B 13 ik 2 &, R IEE T, ik 20 G il DL 2 2 R4 TE
=, BALIE 2 AR

15, WIRCRIE SR 12,13 8L 14 Prik 24 8 E, HARHEAE T, Ek B N4 A5 741 SEQ
ID NO :2 [#] (H6-ED3. DEN1-PhoA) ,+ 47 ¥ 41 SEQ 1D NO :4 [#) (H6-ED3. DEN2-PhoA) , £ & JF
HJSEQ TD NO :6 ] (H6-ED3. DEN3-PhoA) ,« &, /741 SEQ 1D NO :8 [ (H6—ED3. DENA-PhoA) ,+

2
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4 55 SEQ 1D NO :10 [ (H6-ED3. WN-PhoA), DL 4824551 SEQ 1D NO :12 ] (H6-ED3.
YF-PhoA) ,.

16. ZubSanBCR 2K 12 2 156 PAE— TR Z & E A IR

17. GnBCR K 16 Bk % IR, SLRFAELE T, Hok B N4 4w h5 H6-ED3. DEN1-PhoA %
SEAMFES) SEQ ID NO : 1.4 H6-ED3. DEN2-PhoA 244 2K 410541 SEQ ID NO :3.4#h4
H6-ED3. DEN3-PhoA 244 & (111741 SEQ ID NO :5.%h5 H6-ED3. DENA-PhoA 24 25 [ K141
SEQ ID NO :7.4#h5 H6-ED3. WN-PhoA 244 & FRIF41 SEQ 1D NO :9 %A% H6—ED3. YF—PhoA
ZE AT SEQ ID NO <11,

18, —Fh il £ W ALAZE SR 12 & 16 W E— Ik 2 & S A 7 6, HORRIEAE T, HoA
Tﬁ H

(a) 18 1R 2 b5 45 SR A 1A 90 B 1 ED3 22 Ik 0 2 2609 55 ED3 2 Ik 1 7 41) i A\ 2 1k
pEBLL (SEQ ID NO :13) Hr, 13 BISRIEHE A, ik RIB B A 5 b Wil R E sk 12 22 15 HfF
— IR A R AT,

(b) H (a) " 3RTFIBMSE A 18 B KA B R AR S ILIE XL1-Blue BFE,

(c) TEATE MG TR B B 77 Pk o ik (R PR BL L

(d) MJE R 4040 FRIc —ED3-PhoA % &8 H .

19. WIBCREE R 18 BTl (1) 751, HARRIEAE T, P IR (a) W BTIR RIS ZAIE B B 4B
FR 12 2 15 P —I0E X446 8 A R ER BT 2 R 4 .

20. WIRCRE SR 19 BTk i 7732, HRHEAE T, Prid R BB A5 g 24 & 8 1 H6-ED3.
DEN1-PhoA %41 (pEBL11, T+ 2007 4F 4 F 23 HUMEK 'S 1-3748 R34 CNCM ( 5 [H 15 9%
MR A ) E AR 0, 28 rue du Docteur Roux, 75015, %)),

21, WIRCRE SR 19 ik 777, HAREAE T, ik R BB A5 g 245 8 3 H6-ED3.
WN-PhoA [¥J/741 (pEBL15, T 2007 4 4 H 23 H LA 5 1-3749 LR AE CNCM ( V4 [ B 7724
FAED E AR P 0, 28 rue du Docteur Roux, 75015, L)) .

22. 12007 7 4 H 23 HUAMRGR 'S 1-3747 {EAE CNCM (32 B 35 75 P Ak A= 40 B 5% f ek
Hl, 75015, ELE2 ) 3R IA# (K pEBL1 .

23. 12007 4 4 H 23 HUMRER S 1-3748 {5 /E CNCM (32 5 75 P Ak A= 40 B 5% f ek
0, 28 rue du Docteur Roux, 75015, ELEZ) [{1 A% (& pEBL1L,

24. 12007 5 4 H 23 HUAMR S 1-3749 {5 (E CNCM (32 [H 55 F5 P A A=) 18 2R ARk
H10, 28 rue du Docteur Roux, 75015, 22 ) HI#K1A414 pEBL15,

25. — R T 521 B ) 5 A R B IR SR BB B i, BTk Uy
R

(1) B 2RIE T ik 2 iR & s A i 58k Te 456 88 U 0 [ AR 2 PR H 2 ik, ik
g 45 & E AP SZ R F B A R E M Te 201

(11) # (1) PEHRE R EEY SR &BIRE, Frid il 75+ h 285 A0
ARG EE I ED3 25 AL SRR Ik B PR T ) 2% 5 B AL R, LU

(Li1) AEI BT a5 e A TP AR A7 A o

26. —FH T2 WAl / B IEAE 52338 B A i BB AR DU B B DA K
&, HAE
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- ¥ g 4G AL B AR, TR Tg 256 S5 SV PU T 5E (0 30 Fh B4R 2 Fh 28 1)
Ig 731

- 2/ EE SR 12 2 15 P E—IUTR 24 & A, iR 4 & E A 2 a5 A E
i E5 ED3 &f 14 R M o B e

= 20— PRI, Uik B A2 B A PR B RS, DL

= 20— NPIER PUE R B AR B AR 0 R T

27. WIRUFIZEE SR 26 Pk a7 &, HRHEAE T, ik Tg &6\ Bk A fibt TeM. $i
LG FNPT LgA Fr 4l eI 4, PR %6 88 1 EL 3 7S SR AL 2R A 18 1 0903 55 (1009 B3 ED3 45 A4 33
FUK AT B8 ARl T e PR St

28. WIBIRNEISK 27 Pk (A7) &, FORFAEAE T, T i i 1ol 1 Tl 2 A5 1 ok P il M e IR
el I HAL & 741 SEQ 1D NO <24, Fir i i 14 % 8 1 156 60, 35/ L35 MEA A B A R A2
D153G F1 D330N.,

29. LB B AR IR T e IR TR R Tt TR T ) 2 B B B R S P TR s P i A 1)
PRSMZWTEH T BTl B AR AT 3 2 9

30. A0 F 0 B AR PR 38 P SR ORI B % T T 1K) 2 6 e B S T TP ik i i A Bl
G2 S R m R B AR SN IE o

31, AL HE L BRI B R R Y % A R A L, RS F PhoA miv ¥ ik
I B 7 EE s M (R AR A

32— 12 Wi JrU A IR S B I e AR B i R A | BRI T A 0 SR AR AEA T
ST, R EAE T, FLALHE

(1) B I5 T 52 A BB WL i S5 4 L &5 A 8 VR I T AR 80 PR AE e i, Tkt 1g &
A HEEPUTE R ISR R E R R T 1

(i1) ¥ Q) MR RESEYS ma G R AR 57— BIET, rid b i
1AL SR R S Il B R B R I, T I e S W) AP ATl TR I A i o

33. — R TIFSAERLE T PhoA ER HEIL v Bt 5 4 1 B2 B804t Wi oz 1) | AH B AR
(077, HRRIEAE T, A

(1) BPrik oy 1 B A e 5 A& Bl 4 T PhoA (K8 (A B H: A BUI 24 & 85 A B i,
LK

(i1) KTERLE T PhoA (M8 B i BL 5 Ik 7+ P 25 1 B0k 40 o [R) e 2%
AP AEEREL /P

34, —Fh T LU B AR B AL SR 75, iR T A 4

(1) ¥ A& S5 G e BAHE A B RIPU A A9 55 I PUAAR BOT SR A R B R 1 7 1 152
S5 E R T PhoA [R5 IR A 55 A7 1) A% A B U AH ik

(1) 208 I 5 05 R o 90 5o i 25 25 1 10 T 8 SRAST I A I 3 B0 Jie A A B bt
B TIR 52 1A 5 FT R RAL 2 (M TE U A »

(Lii) MR A, LK

(iv) B e AERE S I B FRRMESS (1) TIRENE 5 A8 LB, S 7E By
AR AR B DR BT IR Z A 5 R KA 2 MRS 5 E S PR (1) T
N EITER SR/ ih=vj s Rep ey 2 (19
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F T8 B a0 32 77 B o7 i dim B B SR B 77 3%  FE PR 77 3% A0
EATRY R A R {E A R I 5

A Sl

[0001] AR EHWS 2 —Fh FH T2 Wi s k1 AR 8 (arbovirus) &Gy 1L 20w
B (flaviviridae) B4 FALIEE R (Flavivirus) BY) 7L, TEFTIR ARSI
I A A AR

BEHEA

[0002] 5 1AwEE (WS ALTRIEE ) A0 B AR S AER rh AR I 1) 715 TR s 2844
A5 G I HEBI ) 75 = EORFER N R . AR AR T Ira & W E B T A0
B, BAR UL R EEPAERIR RN,

[0003]  ¥F 25 A i 5 0 ELRE AR VF 2 B0 75 23 5 1 N SR B S W Ik 7™ B 1K s , TG H:
SEFAURREE (YPV) B HEHGRT (DENY) (14 Je B (WNV) 2845,

[0004] |5 Wi d ik — 48 5 v ] DU I 05 B IR Y, R FR 0 5 2 3 A RT-PCR A I 5 55
RNA DL B [ 55 4 (1 BB B e S BR AR 1 20 7 B A e Ak 250 o T 22 SO BRAE W IR I
Bl gk e PERCGL B TR, 95 55 RNA VI B 85 1 Vi ERR 1 DL RS R AR A (TgMy TgA Fl 1g6) 1)
LA 30 ) SF AR I Hb e % oK

[0005] S XU B FF A AE T A I Th Bk, 2 0d i b e W B ES T —ANE
SERE W AEASHERE ) 7 vk, T RURE L2 W (Kuno, 2003 sWHO, 1997) o IX L8211 H 1)
2 /D SR XU Y < S DA DX 23 B0 B ) 5 -5 A AT AR BTG R IR IR 5 s R 36 1 1
[0006]  HHT—LL[R 5, 3B ER B IS W B3 R 2. HAT K28 KRN PT—Fhig
o B IPUAR Y M35 2R, 25 53X S5 1) HoAth ple 7 ik A2 A8 R Y (Kuno, 2003) o 3X 2645 X
SR A — BB B S RR I X O] e . a0, VR 2B WNY Ik, &5 JEV(H
A R EE ) « SLEV ( 538 5 Wil 2555 ) EL 2 M DENV R A X N (Granwehr et al.,
2004) . ¥F£H0 DENV [{Hi4A, 5 YEV F1 JEV 28 X &N (Vorndam and Kuno, 1997) .

[0007]  DENV (¥ PUAN ifL 35 A7 7R3 — MR PR B 1) . 7™ 3 T8 2 380 5 A0 26 2 L I 4
(DHF) FMRIEZEAAE (DSS) HIAIEHLE], — EAF IR AW EERE IR K.
— M 52 AR R R PRI G Bl e i i e 32 (Halstead, 2003 ;Mongkolsapaya et al.,
2003) o MBI TR E R 125 MeBrSEQ IDe and Bielefeldt—Ohmann, 2000) .
PR AT R FH 20K S M SRR G PR X ) BRAVE DHE R AL X B o FEAT IR B G TN 2K A Ik G h A7
FE# 995 EE mRNA FIHLJR (Alcon et al.,2002) o [KlUk, DENV HUAR RIS I Ay DX S0l Sk % (1) A [ A5
KR THE— 1 .

[0008] [ w2 Wi 4645 FH i B e 28 W B X 46 ELTSA s pRig iR 4%k (dipstick format) 3R
P B BRI G

[0000] A -FAS I A MML3E s BE P AR S e W BHAS (ISA) J& T A TR A [a) 4
ISA FHTARER: A 38 TSA.
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[oo10]  ZE[A]F% TSA o, FiEEdhiIR (virAg) BUALIEAHE A, 764087k B e PR 5 A
KRBV IMIEAR BN 26, B &5 A MPUIAR IS RS T Bon, LS RS0 /2 H
HRiIEO4AEA (@lg) B (Enz) Z[A]1) SRR A, T (B2 BUR I AL V) (HRP)
BB IREE (PhoA) o X B2 BEIE e 2 W BHAAS (ELISA) o i m] LIS FH SLA AR 2 R4t
izt A sk &4 . a8 1SA — R ERWT -

[0011]  SZHFe - REHLR « I3E : :@lg- WA (D

[oo12]  JLrp“—” ORI B EkE ek s R H o VAR A AR . T 455 &N
A[REXTHREER I 1g HARFME (@, P X =M, AR G) o ERXFHILR, 7] LFRAE 1gX
SR TSA. L8Rl i A4 TSA [1)— 284k, JUH 2P 3K TSA R AZFHMT ISA L
FoE4 ISA(Blitvich et al., 2003 ;Johnson et al., 2000 ;Matheus et al.,2005) .
[0013]  7F TgM. TgA 8% ToG R PEddAk ISA v, H] Tg £5 58 (@1gX, X = M. A 5L G) &tk
[ A, % Lg &56 AW U B RN S h RE 2 R0 Te 40+, IF HOR 2 E0l
M SR PTIARLL R . #5751 g 4568 AESH S BT /0 B LS5 R S DT R A5 4R 25 &R
BN, RS RS — R PR E 540 T (@virAg) R (Enz) IZE5EMW. — KK TeX Fr 5
PEF 3R TSA (XAC-TSA) A LAEIZRANF -

[0014]  SZHFH) —@IgX : :IMVF : JHEEPUR : :@virAg— &7+ (2)

[0015] 4 Ig &5 & H (@IgX) 1fi s, nl ARRYE TgM. 1gG B TgA HLAAH 3 fo 2 W B 46
(MAC-ELTSA. GAC-ELISA 8% AAC-ELISA) .

[0016] I TgM FiIA A Ho 35 Wi BRHR 56 J 1 1 o 0T 0l P 5 IR G P B L A ML 335 22
2, RN IX S TgM 73775 BRGSO, 75 i il R v PR 39 n, % B 5 16 PiiAAH L 53
s B AT X V482D (Kuno, 2003) o B 5 7R EHY JE 55 5 FRBUAT LA I TeM 43 ¥, (H 218
EATS BARPUR )55 A ) B ARSI i o e Bk R AR

[0017]  MAC-ELISA LT TV e 5 142 ELTSA, BRA K F + DART#AH DG 55 L 1 166 Bt
T Ja & RS () R M EIEA (Vorndam and Kuno, 1997) o WHO #Ef7 & H T-—45%
PRI JF UL B 5 2% 2 W (WHO, 1997) &

[0018]  MAC-ELISA “H R AL & - 40 FAF BIECKT MG FEAS, TeM BT+ I A2 e sk T B
T P R S G T TR] o R R AMRE AR ) MAC— FH GAC-ELISA “PAT I 11 1eM 5 1gG Bt
A 9 B AR e FH 2R X 70 A0 IR JEk G R 48 e 1k I 4, BRI 1M/ TG LU AL 7E HIT TR0 19 400 1 A2 i
T, RIS T 2K T — (Innis et al.,1989) o ‘& AT LAKS I %5 i v 0 e v o 1)
PE T IgM(Kao et al.,2005 ;Teles et al.,2005) . AICEH KT TgA kM
ELISA. TgA &K FEALE 1M NZZ 5 BAE 16 N Z . “FAT MAC-ELISA Fl AAC-ELISA
IREE ) TgA/TgM ELAE AE &7~ HY DENV FITWNV FR kg S 3 B A B 2 LA H Z /T (Prince
andLape—Nixon, 2005 ;Talarmin et al.,1998).

[0019] Az W PR A0 IRRE S Pk = Bk B T4 M v 16 Y5 5P R AR ELAE A, BRI R T
PURHN N EME R (B2, BT gEk B TS 2 F N AEME .

[0020] B3I 5 LAk, T TSA FOPTIR 32 B B 9T A s 2 e i FL RO (SMB) 8%
MM RE IR . X LR H 2518 2 Ml AL prM/gpE FREFFERURL (VLP) HUAR, £L
H prM AT gpE S EE IR R B S AR S A AT, BURAA epE R EA NSNS (sE) o HE
SERPEER NSt L4 FAE LG Ry 7tk ()42 ELTSA F11 MAC-ELISA fiH)it. NS1 mJLAX 43

6
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IR B NGk e P SR, FF HBE IE A R0 W0 IR B 1 3 AT Iy vP 1 S s 1 DENV [ M3
A (Shu et al.,2004 ;Shu et al.,2003 ;Shu et al.,2002).

[0021] ¥} % MAC-ELISA {F H B 5 1) 2 s HUAAE Ik 4 . 1X2E 2 v FEHLAR it
RZ AL DT ERAFIR, 3 B2 W5 A8 SO, X8 BRARES (1R 2 P (Martin et
al.,2000) . B, BECEEDLE (mAb) L2 wEDiLIE (pAb) A F 2%, I Hidb 7% 7k
AR . TV A SR N I mAb, 5] 40 mAbAG2 F mAb6C—1, CL kY SRS A I 1T FAER
T4 F (Kuno, 2003) » ZEAT7 25 S169P Fll G257R _F [19 7 Fk e 5845 #k L4 7E gpE 45 HI 1

2 2 (BT _E 28] T mAbAG2 (1R A7 (Serafin and Aaskov,2001) .

[0022]  fEAEHEH AR TSA, B 4n32.0r ELTSA (R. J. Kerschbaumer et al. ,1996) , & H]
AT -

[0023]  ZHE) —@GST = :GST-(3D6 K7 ) 5 :scFv3D6-PhoA,

[0024] AP @GST ARKRBIAPEH IR —S— F% B (GST) WIHLIA ;GST-(3D6 KAL) A& GST
Ak 3D6 IR AL Z4 4 81 ;LK scFv3D6-PhoA J&Hifk 3D6 S48 Fr B (scFv) FIg I
WEIREE I 2 A H

[0025]  J&.0» ELTSA 3R 564k TR A Iy A iR (A7 7, T AN A2 0 [7) AR & B A s i
PUBP DI TARIIAEAE . oAk, TP 7275 2243 B AR AL 2 /D AN 78R 38 TP A8 I HE 5%
e NET RN

[0026] S 4k—Ff ISA 2 % [7] ELISA (D. Ludolfs et al.,2007), ERIERUTF -

[0027] &4 -RF . :0MyE : :rED3-HRP

[0028] M Rhumatoid Rl (RF) 2] 1gG e Bk e ) Fe v B B & S e MEpi ik
DL K rED3-HRP & BRI AL Pl (HRP) 514 Jé 2Nnl s w5 Bt E 2 55 /43 3 (rED3) 1)
WiEgi G4 BRI E AL HRP A2 5 R g5 1, BRItk B PR I8 2 — B 4K, LA A rED3-HRP %
A E H & rED3 HTHRP PR EN AL A R S A3 2

[0020] X IUAIF ST HIAE 5 A2 HB R 2, AT I “ S 1a] ELTSA” ASKCINAT AT e 5 1R TeM Pk
(472 T, i8N, 3SUATRA K BAR ) o AAT 143 H 4518, AT 11 S I7] ELTSA Bede it A ExTF it e
A FR AT A o BRI AN T7 ¥ 2 B0l A AR B i S A T I AT i 2 5
.,

[0030] 3 4h—Fi TSA J&[H)4% 1gG ELISA(D. W. C. Beasley et al.,2004), EHIERUITF
[0031] L H4) —rED3 : :If¥E : :@IgG-HRP

[0032] P[] @IgG-HRP 2B Sl FIHT N ZK TeG LA AL 5

[0033] R TEREHLIE R, B4 45 M rED3 4 78 o5 AR B 8 B AL BRI gs 45 &
(2764 11,34-39 17 ) , RIANIE & H T HUAH 3k ELISA.

[0034] HiJA %Ejﬁzj? ELISA EPE’ﬂfﬁﬁ

[0035] 1 55 Hil 352 e 11 95 53

[0036]  44# ] i SMB = ja%ﬂ@iﬁ%%miﬁﬁﬂ%ﬁﬁfa?mi GAC— B MAC-ELISA %% &
YA ZEAZ (Cardosa et al.,1992) . A FiX Le3 J5 6l 5 kAT 1 MAC-ELTSA X F 95 55 1)
M5 E AW — B T, R IRE X 5 S B AW R a. B, BI85
DENV 5 JEV 8 WNV {2 (Innis et al.,1989 ;Martin et al.,2002) . {H&, SR M
[X 73 4 B DENV I35 B4 Ry Sk e, RIS AR K 22 209 I e s B (5 5 2 i o 1) (Nawa

7
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et al.,2000) . W FENRI JEV (75 2 AP0 I 1K L0300 55 A0 HRS A IR o2 2 W R
(Martinet al.,2002;2004), EATHENX 73 WNV By 5 SLEV B JEV @4, (H2, X FRE 7
(32 W1 SN W IR 2 ] B 11, BB R E IE 8 170 4k e M B GL R gk — 20 BB s NP A8 X
NHAEE EE (Kao et al.,2005 ;Teles et al.,2005),

[0037] = f§ B2 4K prM/gpE-VLP 1 sE H{ESLIA

[0038] R 4R AWl AR L e S 1k ORG A RE RT LAt e v I K R 22 B, 7 MAC-ELTSA
i sk 3 T — L5 B #5160 prM/gpE-VLP, 5 SMB #7245 [ HL S5 AR LL , 23 FAT Hb — R 47 5 5 427
(Holmes et al.,2005 ;Martin et al.,2002 ;Martin et al.,2000 ;Muerhoff et al.,
2002) o %§ T DENV, VLP 1] DL Rl DUt I R B g (R i 4L g Y (Shu et al. ;2002 ;Shu and
Huang, 2004) o« % SLEV, VLP AN 554 WNV I3 BLAGH51 TeM $016 A8 XU, 1% 5 H SMB
I ERPURIEAR ) (Purdy et al.,2004) ., %JF TBEV(Tick-Borne Encephalitis Virus,
WAL BN 28 75 ) , VLP AN 55T JEV 1) TeMBtiAAS XM, H51its ERIPURIEA & (Yoshii
etal.,2003) o {HAZXTT WNV, VLP 5 @y Lo 9] (g oAb 30 5 (JEV SLEV.DENV. YFV) /84 Ek
PRI AN IE R AEAE X R W (Hogrefe et al.,2004) . 76 FLi 40 i b 46k 41 & A4
IR gpE (R M A S5 A 58, SE, 1% T MAC— F1 GAC-ELISA Wit 7 Hrrh o 3 Foft 4 125 (5,33 0]
R, {F K B T DENV [ 4 Flf 5 B (9 F 20 sF 45 ke, FLkk S MR R AT LS A SMB $RER
WIVE BT REEAT I 48 ) MAC— 1T GAC-ELTSA #HU2E (Cuzzubbo et al.,2001) .

[0039]  *rED 3 {ENHiJR

[0040]  —LE[RZ 5 ED3 g5 M AE A o 5 50 FR I BT SR AH ORI < 2 b s M R 95
JE R s HResm P R PriX g i) (Crill and Roehrig, 2001 ;Sanchez et al.,
2005) ;ED3 Z5 4 1] P41 L gpE (M HA 5 #8413 43 2 (Gritsun et al., 1995) ;54
5] B B T A8 SR XL gpE A ED1 I ED2 45 K43 BT 44 L Wit ED3 25 # Bl i fA 2 &
(Crill andChang, 2004 ;Kanai et al.,2006 ;Modis et al.,2005 ;Roehrig, 2003 ;Sanchez
et al.,2005) . X T DENV, KMiz# & TrpE & E 5 VYA ED3 g5 #4851 138 BYTE K 2 &
B[ TrpE-ED3, 540 2T A M BT R B AT 1 LA IX AP JE AR A Pk 52 3 ifn v
[¥JPT DENV 1] TgM 8 TG ik b2 —FF R . (HJE, 7E[X 4> DENV YL YRV B8 JEV /b
I, TrpE-ED3 i J Le 4t fo 35 72T AR P A S S e 5w P (Simmons et al., 1998) o Xf
T DENV, HE20 43 B 1) ED3 &5 843, (rED3) WJ LA e 2 BV 5 4t 12 36 >f Fsg Ly bR ) Jek 4 ifn v 23
(Ludolfs etal.,2002) o X} WNV, ZEME T N EAE F i R36 o, rED3 7E 186 R 57 M
)42 ELTSA 1 LG SMB AT A (KT IR A SE SR BRI SE Ry e Pt I Y 35 o B n] LAV 4l X 43 Bt WY Al
HLH A AL TR FEI 1g6 N2 (JEV.SLEV.MVEV) (Beasley et al.,2004) . % T TBEV,rED3
E 1gG Fip e 1t i 1A) 42 ELTSA P EE SMB AT AZ TRt 5 R ABORT S Re S M 25 o e ml BAIX
SYURAE R (TBEV) FUMSUfL#%& (1) (YFV.DENV) B, (HA2ANBEIX 4 200k 5 TBEV MIEE 54
Ik (Holbrook et al.,2004) .

[0041]  {HJZ, 53 B¢ ED3 &5 a5l HREFH T TG B ToM 45 5 PR [A)4% TSA (38l 75 T SCh i
B o

[0042]  4f# H B A 0BT A (35 3K ELISA B, 4 B B0 FHT B 154 i) 80 LA A2 A4 I £ ]
i

[0043] - M FTS
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[0044]  SEfp L, w)25 SE8 LA KW, 5k B T WNV (1) vED3 45 Ky B4 78 5 40 2 0 e i FL
BB SY B gh A, BRE H 2 TR BEL A T ERT S A A R O A A I B AAR
PRI AT DAAS HE 4518, rED3 1] e A BRG] T3R5 (Beasley et al.,2004) . {H
2, AL IR AR A TE T . BUREAE AR E R T 180 A Hfk (90 A~ 24k )
) gpE, Rtk gpE F1E (1) ED3 &5 fa 82 UL 2 > FUAHIE 1) #5 DUAEAER) (Kuhn et al. 2002 ;
Mukhopadhyay et al.,2003) . #H[F5;F 1 TgG. TgA 8K IeM REIFIIN 454 — 2 LN E IR AL
UL, I HiX P& G 2 4 m a8 T BRI ISR S 01 (BURSEHURTE) « FURRIZY
7 prM/gpE VLP 2R ) (Ferlenghi et al.,2001) ; Hotf TEAMPUR, R _RAEE
IR EME gpE (SE) , #iih #7& — (Kanai et al., 2006 ;Modis et al.,2003 ;Modis et al.,
2005 ;Reyet al.,1995) , (HAEXF T2 B (¥ ED3 G5 Aadsk X2 — . (R, B4k rED3 S5 R s A TgM
[K)— GG AL 2 B I2E A )X T MAC-ELISA Je A1) . X T TG B TgA i3k ELISA, R
Al 20 ALY )@, JCIH RIS e A T de IR 54K vED3 S U AR B, AR B AT
TR VBER,

[0045]  ED3 S5 R & AN D2 IRVR 5L o ‘B AT T Rl Bt Bt b il B T 25 A S E T
B F0 55 R I AP R e M S A ) (Roehrig et al.,2004) o rED3 7] LALLIE A9 B KRS
TEIR Ay [ J& KA B 1) J 5 [R) Bt mp A8 1, 78 LR mT DU e AN AT /D 1) — i . 75 i [A)
B R 7 2R A B AR B, el 2 2 1 A B T B 098 5 R T Ty AR 46 1 5 EL 340 AL 1
[o046]  — A&l

[0047] 24 T 5 i LU AR X — LEAN R TR 1 L3 R 2 (Bl ant S A R ER g 2 ) M
MHES H S R S 1, TR A I R Gt T A R PR 20— FE . S 2 o
FUAR I DL P BEAN 2T T o PUAS [R5 55 B B3 175 B 3 18 2 67 1) B0 v B e A4 (1) 4
R RE 251 R I« (V) PR -5 A RIMTE 10455 1T R SR B B e BBk v &
fro (i1) REEHUARFIARIRPURZ A SRS 3T DL TRAL B AR ghft . 4553, W)
i HUE T SR PR & 2 [ O ER AT BE RS [F] P s A2 4L .

[0048] [l T2 LEIRA BRI B 4 1 A ELTSA 58 I H S L& & XAC-ELISA
AL R

ZIRAS

[0040]  [XIIth, A B Ko —Fi T2 W sl 18 75 52 1 B sl W & & = B/ e iR i s 1 7
%, HRFIEAE T, HALHS -

[0050] (i) AR T 521X BB IR 5 4 Tg 456 8 U B [ AR B AR H B ik, It T
G54 E AP RN 2R E BB R SRR E R Tg 701, IF HOd s it ($i
TeX Hifk ) 4l sLL &

[0051]  (ii) # (i) HIEEI R B G5V H G & A A 2 —RiRE, by
HEAZRDE SRR ED3 S5 R Ak 5 T EE 1) ED3 45 AR Al M i FR I
(PhoA) , Kx il tH T ik %35 526 W0 S R A7 A IR A o A =4 SR/ AR 25 A i o

[0052]  HRHEHEAT Prak T3 — AL St 7 5, Te 85A 82 1% B bt TeM bt 16 At
TeA FrZH A2 (@TgX, X =M A B G) »
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[0053]  ARPRLEAT T IR 753210 5 — ML S8t 75 X, P 5 JRe A AR BRI 2 O B o
[0054]  HRHEIEAT BT IR T V1 Iy — A0 B S 75 X, P ik ME e FR B B Pl KRS 7 B
G2 P RE DL R A0 B el R RN DA 32 K P T T P sl e e 2 i T AL R ) 4

[0055]  AHRYE St Pk 7 v Bt P Rk B St 7 5K Pridk 2y A S kb AR 2 I
10, AR IC AT AR R I A Al BT iR 24 & BR o X PP 2 kbR 1948 T L2
HIS (hexahistidine, /NEEAH IR ) « c-MYC. HA, VSV-G. HSV. V5 il FLAG (Sigma ™ ) o
[0056]  [AIUt, R 408 S it ik 7 vk i — AR S U7 5K ik s & A g B N R A
AR — — PG ) 5 Wi 55 ED3 S5 A BUNUR A B (X B 1tk i R I, 7 B 27 41) SEQ 1D NO -
25,

[0057]  AfCIEAs It B IR P 41) SEQ ID NO =25 4 .

[0058]  HRHE B ik St 77 vk 1A STt 77 =X, P oK g A T VR P Tl PR I R A MR 1 . SR
T8 I I K AT B TR P T ER BEE & 103 A A BRI AN 5848 :D153G A1 D33ON, Jf H AL
JF%) SEQ ID NO :24 (Le Du 5§ A,2002 %5 ) o 7EERINEHHIIE No. 0752475 Hh L4k
REIX A& PhoA.

[0059] LItk i PR I H /7> 41) SEQ 1D NO =2 ZH .

[0060] Rkt A R I oAt S A A2 v RE Y, I A FEAEAR R A .

[o061]  Hi-F- b, 8 A A b3 Al 43+, BRI, L2 /6 35 B0 B3 (1) 45 A4 8k ED3 FITR
JT R R P o IR il D16 /S 2R A 2 IR TR0 B 1) &5 A 5 ED3 R K WA vt R i P ol R Il (A
IEAER I O R ) A% A S, TR EE I TeX BUrRd 38 s W B i ] LA
TE— 28K A3 3 525 i e

[o062] (i) ARR & HIRIVR S TP 4 /e — Sl A A ) (Bl skl 45 ) A
il

[0063]  (ii) 9D IR H A AT = TP R

[0064]  (iii) FHBEWESAELN W AR T2 2 4 Atk (R 20 B 70 SR B D R A 2 A S i 28 L
X T il it R SR P PR B B ) I s IR AR R P K BT A o

[0065] BRI, A 73 ik (H6-ED3-PhoA), 242G 81 s JITLA, (H6-ED3-PhoA) , 22 & E1 I
ShA T I PhoA #7 UBEE Mk RIRH K o 17 2 77 2R LU W BRAL 25 58 56 I B 7] PhoA (1))
AT LAAE R B o DR FH A 1 8 BOR [F 2E Bt TG 8t TeM iAo m] LU Atk
FBIREAE B, TR A 4T 4k

[ooe6]  [Aluth, A] LA (H6-ED3-PhoA), 74t F AT, F T4 HT ED3 &5 4 18 (1) Ho Aty
TR A, Lh i TgA R TgE, MTIAS ISR Y8 T A FIAS IR B0 490t /) B 20 5 1) S s Bk
B, I HAS IR M E SR AR P I S e B3R o [RIRE A AT DL AR T 8 226 A e 4
J B LAY A R 90 5 S A S0 55 1 BD3 25 A Rk BEAT I3, TR My I8 13X A9 R BERY
RN E BE R 0 A SR RS nr DU bR & A s B i B a4 A Rkt
ATIAR, TER EATE T R T AR, LA TS0 B AT IX e 50 2 DL AR S 2 R AR
TEAE . W] LLREMR 2 ALHE ) — Rl T PhoA 7R ER B A BE 2L A B o K, T L
FEAR AL P I <18 I S R A B S A R T B8R A R e MR LA AL 2/ A, R A5
BNPUR AL . 7F ED3 Z5 8 L IR Bz ZE 1R - 41) I Al b, 8 i 4k 255 g bs ED3 25
R DNA v BERI AT e, Al K M HEE T 2 & R A4 22

10
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[0067] % (H6-ED3-PhoA), B {5 [f] (Ag—PhoA), WX Th e — SR A AR Z KN H .
AT SR (1) fHTE PhoA B-AHLIR (Ag) HIPLIE s (11) BlPiHila-R B TH Bk
B R S AR BT 5 (P11) S W J A B % 038 i o A B A 2 SR IR Al 5 (dv) A5
o SRR IIAT 2% 5 (v) BFFCE PhoA fil& I8 H Bl AV BH S 70 1 S 1 B4l i o ) (1) AH
HAEH ; (vi) RS S TR AR A OB B A SR A eE A B SR A R
Z B A BAE 5o

[oo68] LAy ¥ A ik i A8 A rED3 Sk i Dy ks il 4l /B g iy A~ 4 f3E 1) TeMo

[0069] 1 ok ) s JHL Tk DR 470 AR P ks P g KT ) 2 A2, A e B (RS T (R I B 2 i Jm
TR A T HREE R AT BEME IXFE, 15 20 R] U IR S A I R BUAR T s
TM e 3R a8 1, HoA2 TSR AR I HLAEAE 7 IR/ A3 B3 B A (47 0 R o XA S S A 0 T LA
RERAT R E N FB. B, ©iE 2 SIBLE T ToG kI I H - 58 FH I8 A 5 (130
IR CIX IR U5 Pl e 0oyt L S A A )% BLISA) X420 K.

[0070]  JUH 2, WA S B B il B30 T B0 B AR 77 AR i A s - (1) Rl 42
SIS AR WA 5 (1) 78R DERIE HA TR BT 2 e NP IR, X TR
WA BN 5 (Li1) AR N T — SR AR B0 R I 7 B e 30 H 3R I HLSE A K
TgM 5 (iv) X0 B ARG AP IS (e S PEAS N 5 (Lv) I8k P S5 R s BR A il &k 1 10 5
T2 Wil .

[0071]  [EI, ik, BTk 1 24 444 (H6-ED3-PhoA) , & 75 4w 5 /N 58 20 22 1% i 75 45 46 5,
ED3 LA B K T B 0 sl M Tl BRI (1) 7 21 2 () B9 2R ERLZKSF B R 1. 7S SR R A i A1 15
T R DL L AR B A REAT 44k . PhoA & TR EREA. EEKFE LEREAY
PhoA WA S T 2EE A M R4 et 2 B B RIBL . UL AR 3T B R 85 40 1) D e
(Boulain and Ducancel, 2004) . 1fif H., i¥ % &5 A AE PhoA —Z8 KR Sb RS54 b4 A XK
ST A3 AR E M, 523 55— AN 1 (17.6 A)FF Hiz B 44T 55 (> 32.5 A) (Le Duet
al.,2002) .

[0072]  [Alth, 441 (ED3-PhoA-H6) , IR AR ¥R T HUS AT Bl @ %% & s AT
H CHIBER R, I B2 & A B 7 AN B T HHT 30 55 (A o R IX AN R )
MAC— BX# AAC— B# MAC-ELISA HARE=fMZ 5 7, W FER

[0073]  CHEY) —@IgX : M35 : : (H6-ED3-PhoA), (3)

[0074] H X =M. A 8L G.

[0075]  HRHPE ST A K B 7V o — A s 77 3, R ER A A5 R 3 2 IRk B R A s A
T B LB 2 1 S5 A B 3 22 IR D Je B R L A 1 S5 A B 3 2 IR B R A R R B
GERI 3 22 K R 2 0 R v B A R 1 S R 3 22 IR SR SRR A I A T B A A5 4
03 ZRLL S H AR i 2 5 B AL 2 1 5 B 3 201K

[0076]  SEARIL ED3 45 M3k 1 WNY (FR A ED3. WN) L B8 Wi 5 (ED3-YF) B VR (1ML
TR 1.2.3 5L 4), I HARZES [ DENY fimiE 2 1 (#Rh ED3. DENL) .

[0077]  Blan7E E R PCT LA H13E W02004/016586 HH ik T B W E:11) ED3 £ Ik,

[0078] I LE R F T2 ok 4k T MAC—. AAC— FIT GAC-ELISA, B By FAF A& A15 A
EILMER E E I, I BLRUEEE BRI s TR BRI E R T
%o

11
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[0079] AR EHMW K —Fde & E, HAREE T, e G180 2 IAbsid 1 A TR 2
ED3 45 i sl 11 5% PR I o

[0080]  JUHE, AR Kie T WA R B Pk ik A E H .

[oo81]  HR4ME By ik 2% & a0 I 1 s it 77 X, 0B &5 7S R A0 &R L A8 (W #0085 ED3 45
Ty SRR AT BT () o PR g o

[0082] PR &E A2 2 AR, AL — R, #iltn (H6—ED3-PhoA) ,.
[0083]  ARARITIR A T A 55— AMILIE B St 7 5

[0084] - Y ED3 &5 M8k B DENT W EEHY, rid 2% &85 (H6-ED3. DEN1-PhoA) fR3&)+41
(SEQ 1D NO :2)

[0085] -4 ED3 &5 #43k H DEN2 i B, Prik (2% 4 85 ) (H6-ED3. DEN2-PhoA) XK /741
(SEQ ID NO :4) o

[0086]  — >4 ED3 &4k [ DEN3 BN, Prik (24 85 ) (H6-ED3. DEN3-PhoA) XK /741
(SEQ ID NO :6) ,

[0087] -4 ED3 543K H DENA Ji 2510, T iR 2% &8 (H6-ED3. DEN4-PhoA) 3K )F 4]
(SEQ ID NO :8) ,

[0088] - 4 ED3 £ i3k B V4 Jé B Eei, Frid 244 8 A (H6-ED3. WN-PhoA) R /7
#) (SEQ ID NO :10), LA &

[0089] -4 ED3 £ i3k H B A m BRI, PR 2% A 821 (H6-ED3. YF-PhoA) XK 741
(SEQ 1D NO:12) .

[0090] A< BH 5 K gfis an A< 2 W BT id 24 5 B L A TR o

[0091] PRI IRILIE B N4 :4h5 H6-ED3. DEN1-PhoA 2%4 2 111741 SEQ ID NO:1.
415 H6-ED3. DEN2-PhoA 24425 F11A1/F41) SEQ 1D NO :3. 4% H6-ED3. DEN3-PhoA 244 &
(%175 %) SEQ 1D NO :5. Zwh5 H6—ED3. DENA-PhoA 244 & (1 HIF 4 SEQ 1D NO :7. 4765 H6-ED3.
WN-PhoA 244 & (IRIF 4 SEQ 1D NO :9 FlZm A5 H6-ED3. YF-PhoA 244 & A RIF 41 SEQ 1D NO
11,

[0092]  #R¥E 5 EP0407259 Al EPO752475 Hiidk () J5 v 2N J v ] LU B BT ik () % & 2R
=

[0093] AL, EATZ MW IEMAR ED3 4 ALK pEBL 1 (SEQ ID NO:13) Hifiifg
B, BAEE TS A PA5AE (D1536 FAD330N) SR ik M B RS (SEQ 1D NO :24),
52 0, Le Du 2% A\, 2002,

[0094]  FTIARIAZE AT 2007 4F 4 H 23 H LARIR S 1-3747 {7 AE CNCM (14 [ B3 554
A E Z AR5 P 0, 28rue du Docteur Roux, 75015, 222 ),

[0095] A% B [RIFEI Ko T il 46 WA R BH Bk 245 81 1 I D505 Bk 7 VB IR AEAE T, 1
£LFE

[0096]  (a) JE LA g A 715 JRE A9 55 14 DS 2 Jik L L%k 35995 85 ED3 £ Ik 4148\
Z /& pEBL1 (SEQ 1D NO :13) 1, 15 EI60 & gmid iun b FRE 2% & 8 B 74 R 1A 30k,
[0097]  (b) H (a) A 3RA3 HIEMAIL AL A 1E I KA 1 AL IE XL1-Blue BAK (Bullock %5
A, 1997 #5iR ),

[0008]  (c) TEAIGMREFRE B 75 ik s i Iy s ke, DAL

12
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[0099]  (d) MJEJR$ZEA P 4itbbric —ED3-PhoA 24 &8 H .

[0100]  HFRiCE/NBAAIRES, 2040 PR (d) Wik 7E NINTA # Be4E LS ZE M R EAT
[0101] WIS BIFIAFREERMEA S T RIEGERN G EAKTFY)

[0102]

HAK R HARIL
PEBL 11 H6-ED3-DEN1-PhoA
PEBL 12 H6-ED3-DEN2-PhoA
PEBL 13 H6-ED3-DEN3-PhoA
PEBL 14 H6-ED3-DEN4-PhoA
PEBL 15 H6-ED3-WN-PhoA
PEBL 17 H6-ED3-YF-PhoA

[0103] MRk Sl il 7 VA — A St 7 2, PR (a) T RIRA AL B Han ERRE r %
AR IR AR B A T AR A, SRR 2% G d 1 H6-ED3. DEN1-PhoA )Rk %4 (pEBL11,
T2007 4 4 H 23 H PRI S 1-3748 {RJEAE ONCM (32 [ 85 7240 4k A= 4 B 58 AR o0
28rue du Docteru Roux, 75015, E2%2)) 1244 & H6-ED3. WN-PhoA f¥) £ 1A 2 /& (pEBLI15,
152007 4 4 J 23 HPAMRGR 'S 1-3749 FR5E AL ONCM (2 [ 35 F2 ) R A= 40 T 2R O L
28rue du Docteur Roux, 75015, %)) .

[0104] A B S FH T3 16 52 i sy b 1 IR/ AR b AR L SR R LA I 77
% Ik T A

[0105] (i) fdRUs T Ik 21X % sl AT v S 4% Te 46 8 Bk A [ AR 3 AR H B ik
It Tg 85 GBI IR E s F SRR 2 MR Tg 70 1,

[ot06]  (ii) # (i) FIRMHIFZEE S SRS F—&IRT, W5 i 2 bEfm
JE2 A PRI EE ED3 G5 R4 Sl RH A 1k 3 BRI 1) 2% &t L T 2L i, B %

[0107]  (iii) AT FTIR B~ oo TR B PR AR 1E

[0108] ATk AN e ok i N pNPP FE30 5 %0 il 22 25 1 T Rl ok 30T o

[0100]  {EATHIRBIRITIERAFIE S, Tg 456 HH ED3 G588 B M BRI LA K £ kb
WA Ed PR

[o110] AR B K FH T2 WA/ st 52 1038 = IR A B P AR LI s s bk
R &, HA s

01111 -] Tg 454 B AL I A4, b Tg 456 8 B PUIT i S SR S IR R i A i
(1) Ig 73, 3F HA@ % Ve diid (Pl TeX Hufk ) 4, BLA

[o112] - /b—FioeEEE, K2/ DA E A AW EE ED3 45 14 UM B M BRI,

[0113] = & /D—ANFHPEXT R, ORI R BB AR 2 IS, DL &

[0114]  — & /b—ANE T IR, AL R B ARG 1A 23 UM

[0115]  Ig &5&H AL B Pt TeM BT 1e6 FIHT 1gA (@1gX, X = ML A 5K G) ATl 4L, 7F
HIrd B2%5 8 A ARG BA R G B30 5 10 85 ED3 45 M SI0R1 X iz 7 w7 1) i 24
[l

13
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[o116] AR Pk 3 351 & 19— AN I8 1 S e 7 =X, i P ke 9 T A A o ) i e 3 PR B,
FEAEE BIEPEAL 5T ERIPRANSE4E :D153G AT D330N (Le Du S5 A4S ) o

[0117] AR IR BE IR A £ 7 41) SEQ 1D NO :24,

[0118] AR B0 R A0, 25 s JRUIAR (14 23 D R ek PR TV 0% 5 2 1 P 0 P i it
PRI AR S MS T B T g SRR S T 2E S R

[0119] AR B0 B A0, 25 s JEUAAR (1 4 T3 D R e R TV 2% 5 2 1 FH TP i g I
A Bl B 95 IR PR e B M IR AR S MR UE T Y H

[0120] A B Fo A& 8% A s A BORIBR M B R % & 2 (1 TP 90 S il M e 1R
B RLA TR 8 A BT B S A 1 SR BN B A BRI R H

[0121] AR B30 K2 W ot g i A B e« FH 050 SIE s J AR B G f 8 DR 2 b L B T
G IR R AR GUAT W03 52 () 5 3, SLRREAE T, JLELHE

[0122] (i) HRUR T2 B IRE i 5 0 Tg 4568 U B [ AR B AH EE A, It Tg
AR APUHU S ISR R R e AR Te 1

[0123]  (ii) ¥ (1) PR RBEEEGY S HAE & A4 5+ EEE, e
A E L SR () B SRR B e R T IS ) B 28 B2 W A A Sl A P R RS FR A
o

[0124] AR B E KRAFFUREA T PhoA 4T Ak i B 54 7 85 1 sk 4l e 2 8] O AH B
VER 0773, FRRIEAE T, A4

[0125] (i) BJIrik ()77 o 1 B4 e 5 60 3 A& T PhoA Y ER B EIL i BRI 2 & B I AH

Pefio, LUK
[o126]  (ii) KI{ERE G T PhoA Y& A 8UH 7 Bty Biridt 73 1 ik 8 1 s i 4 g 2 1)
REIBILNE S

[0127] AR IR R L H0T B/ R B AL S D T3, Pk K A B4

[0128] (i) Hfip& G5 LR AREAR ERIPUT B A B I HT AR SO B TR B 1 7
152 PR S5 b5 T PhoA T i /v M0 w4 1 2% 15 # I AR A

[o120] (i) LI E GEMIME = » 1 WO AH F 28y RO A KA TN AE B s 0719 B 149
BHUABITIR 5 TR R AL I R 5

[o130]  (iii) MIAZRIMEILED s LK

01311 (iv) WHIE GERIFE S, F HHESRBHES S (1) THREHE S, R
FEPTIE DU A M 2 DUR SO 52 08 55 BT i A 2 1) T i B2 5 ) B AR T 20 B
(1) A B = AP 0 R A A

[0132]  FEFTA AL, I NN 4- SEORELBEIR h (DNPP) I 5 X AR iy R 7 ok
ER: 3Rl REp/ ipiAD

R 1 152 AR

[0133] & T bl o, A/ B A A 4% T0Am R o, T DTS T 1 552 kA R B 1) I Tt 4 A % B
Pt AR TR ke, e

[0134] & 1. J5iki pLBLL. pVP5. pLIP5SGN-H6 F1 pEBLL [ 45 #4). bla F1 aph % & A %
M2 RUaR R IR B Rm M. ss fARME T /70 FF H 16 AR NHAAR. T2,

14
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pLIP5GN-H6 A1 pEBL1 H1#) phoA 155 /74111 5" A Al phoA J& P (1) 3= B 3 2 (R 41
Ho HEEIE AR E S IR PIEIAL o AJE T phoA J5 R B ™ M (1) 5% 225 2 A 2 HE
T

[0135] & 2. H] H6-ED3. DEN1-PhoA %44 1RHEAT i 4k i /) BLUMLYE GAC-ELISA. SLOMFS, ok
H #% DENVL G I/ B G s 2505 5, RIS R R IME . 7778, 25°CF 2.5 /i
SRAE RTE, 4°C SR 278 R 2508, T ARCEE. 2.5 DI A R IS (E
FIEM,

[0136] & 3. H] H6-ED3. WN-PhoA Z4%& 4 HHEAT 4k A/ BLUMLTE MAC-ELISA. S0MF %, H
gpE. WN Z 3% I/ BRI IS 5 28T 5, R )/ DR BTG o J578, 25°CTF 3 /b iR
[RE 5 RTE, 4°C N Bom e 52208, 25 F PP 3R

[0137] K 4. FALHIERXTPUR I GAC-ELISA 4R, F H6-ED3. DEN1-PhoA FT H6-ED3.
WN-PhoA %% 8 I PATREAT IR o S0 75, 4 DENV LR BY )/ BRUIE 25 0 RF T ARG
(370N B PRI HEUITLYRS o 81T, [B]F(K) H6—ED3. DEN1-PhoA HTJ& ;757 2, AE [FI 4 K] H6—ED3. WN-PhoA
PUR T, AR £ 4°C TN BRI,

[0138] 5. RGBT R HTIR IK) MAC-ELTSA #4551 . ] H6-ED3. DEN1-PhoA HI H6-ED3.
WN-PhoA Z% & APAT AT IR o SE0 T 5, % WNV IR IR/ BRI IS 5 285 O RF 5 R
/NFRIX RIS o [RE, R0 ) H6-ED3. WN-PhoA $HT R 5 75 7, HAE [RI A ) H6-ED3. DEN1-PhoA
PUR 2, FANEEE. £ 4°C R ERIE,

[0139] & 6. 7EH H6-ED3. DEN1-PhoA %A AT I ALY 11/ 4k MAC-ELTSA H 5 5 [k
FEMCHNE o SEORF 'S, WIRIEEGE DENVL R ARG ;25004 5, DENVL gk Ry, 18
25°CF 3 /hI R o

[0140] & 7. H H6-ED3. DEN1-PhoA Z%& REEAT (4% DENV DYFp ifn 75 L 8% 1y A1 I 35
(%) i 44 1¥) MAC— 1 GAC-ELTSA. IfiLi5 4 # B 400 1%, 3 HAE 25°CF 3 /Ny il ik &2 7= (14
(A), fRiAL I MAC-ELISA. (B), fai4LF¥) GAC-ELISA. (C),MAC— 11 GAC-ELISA [K){Z S K ELAE ro
FESL 1.1, 8% DENVI MJ IR B G RTINS ;1. 2, % DENVL 4k & MG B I35 2.3 F1 4, $% DENV2,
DENV3 1 DENV4 JE L I MLIE 5C, AR AR B IMIE 5N F B, 43750 A s I ifiE s A Tg 1)
RPHRES.

BAXHEA

[0141]  "ITHIAB 552 F ORI B AR % BH , (E FF AR FL AT FR il o

[o142]  SEjaAsl] 1 ARV

[0143] - B FREE P AR &

[0144]  C4HIRL R 7536 LB (Sambrook and Russell,2001) Fil SB (Pliickthun, 1996) . 4,
FEVHMAT AR A 200 1 g/mL, RAREF RS2 50 1 g/mL. &4 2 S PUAA LB B 5834 1 1
A KRR, H Qiaprep Spin Miniprep id7& (W4 H Qiagen) HEATFURL DNA ¥l
%, Gel Extraction IX#H|& (W Qiagen) MIFIgEEE T H2EL DNA, A Quick Ligation
A& (Roche) 4% DNA, | NuPAGE Novex R4t (Invitrogen) HEAT I8 N I B Ml A HA VK
H 96 FLIM S E R Maxisorb, Nunc) HEAT B AR W IR (ELTSA) o PBS S0y (IR
SEp S ) W H Invitrogen BX Sigma-Aldrich ;2 s A 88 M H Roche s{ AR #3 1E
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H Regilait ;Tween 20.4- fif2E 2K EE MG £ (pNPP) FH 5- ¥R —4- & —3- IR £k (Xp) W
[ Sigma—Aldrich. ZEE A 445 50mM Tris—HC1,pH 8.0,500mM NaCl ;2213 B, &4 PBS
B 0. 05% Tween ;221 C, & PBS H1 0. 1% Tween ;22109 D, 10% L FEZ, pH 9. 8,0. 01M
MgSO, s ZEME E, 22 D 1 20 u M ZnCl,.

[0145]  — 4H ] TR FI B AR

[o146] [ £ ffi & it K B AF B XL1-Blue B ¥k (Bullock et al.,1987) il it i
pET20b+ (www. novagen. com) « pUC—4K ( 3& [A] £ & 3% 5 No. X06404) (Vieira and Messing,
1982) . pCR-Blunt (Bernard et al.,1994). pQUANTAbody (Boulain and Ducancel,
2004) . pLB11(Lisova et al.,2007) L A pVP5(Lisova et al.,2007). XL1-Blue
g % A& 40 M (Stratagene) . pCR-Blunt (Invitrogen) « pET20b+ (Novagen) PL M
pUC—4K (AmershamBiosciences) W H it WV 7. i ki pLIP5GN-H6 +& pQUANTAbody HJ fiT A=
W (E D). D8I B 4 B 5 1 35 &2 1 %) FGA/89 Joi B bk (DENVIL s 58 (R 8 3% 5
AF226687) (Duartedos Santos et al.,2000) .74 JE R[5 1S-98-ST1 HEFHE (WNV ;3
IRl JE AF481864 ; (Malkinson et al.,2002)) JFRZ i E:f¢) Schwarz i SRR K A MV, A
K e HIRTAE R MY, —sEWNV (Despres et al. , 2005) . pUC—4K 44 aph LA, LA 5 5 B 3 1K)
DNA IR T R IR EHilk. 75830 F ptac I HI R, pQUANTAbody #4453k B K FF B
(1) phoA Z& R ) S AR SR AT FE DR o 3K AN S 07 J2 PRI 4 5 7E L5 P 3 67 A PR AN 98742 D153G Fl D33ON
FA R E A TE BE B TR RS (PhoA) (Boulain and Ducancel, 2004 ;Le Du et al.,
2002 ;Muller et al.,2001). pLIP5GN-H6 5 pQUANTAbody HIA[RIZ ALTE T 75 AN H AR %
i (H6) FIZ vg BT 2 X IR K A7 A , P9 #AL T phoh #5051 27 Fil 28 Z [8] 15 5 /741 11
T~ (B 1) . pLB11 F pVP5 £ pET20b+ [] Neol Fl Xhol FREIAL 55 2 7] % H #5717 465 ED3.
DEN1 F1 ED3. WN ({6 B (] 1) o MVSchw—sEWNV 81405 T WNY (/K51 TE T gpEs
[0147] - HrAMIHLMIE

[0148]  (I=EHT AN TgM F TgG (Sigma-Aldrich) W AN R . ARMIER A FiEE £
I A AT BT B ST A A B S B O AR R . BT N R HE R AR [ 26 A
AR (R A SKIF WLIRI IR ORI ) JRERE / BBl 2 F /b 2 H i R TR
NI B o (3 @ FRE RS I 5 V2R SRAE, JUHR AT /N ORI S B A A B R
GAC- Fl MAC-ELTSA.

[0149]  I=EHT/N L) TgM(Pierce) il IgG(Sigma—Aldrich) W B HEN By, DR/
BRI PR T B4 mAb4E1 1 (Bedouelle et al.,2006) . CL&H%: 7 ED3. DEN1 45 1458 2 [f 1)
KO T RANELPFMEGE (Lisova et al.,2007) ., EITTE JO KA E L BALB/c /)
S, 76 J28 K FH AH A 9 355 B0k DL AE J53 KRR, 73 B 5T DENVL /N B35 . AR R A
KA YL/ BRAF R R MY o PEME IS TeG A B I B ATk, I FL i Hi4h /et ED3.
DEN1 [ /8]4% ELTSA 335, 25T 30, 000 (Despres et al.,2005) . it 7E JO FFH =L
B MV SEpyy Y CDA6-TFNAR /) R, 76 J18 KR ML, $RAF BRI T WNY (1) sE (W 1fiE . H
AT IRETE MV YL/ R RAGAS BEINE o FHPEFIXS BRI (1) TeM (193 2 % H % 1000 Fl
100,

[0150] St 2« [A) 2k pEBLL FFIEE, T 2007 47 4 H 23 HUMRIK 'S 1-3747 {RjEAE
CNCM ( ¥2: [ 55 F2 M A i A=) B SR AR g P o0y, 28rue du Docteur Roux, 75015, L€ ),
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[0151] 47 T ki pLIPSGN-H6 b [ X Jak 110 B2 i) A7 pii A2 AR 5 20 1, 7EIX A X IR e AT
XUEE BRI PE D) B AR . R R IR R P SR A NI Sall 47 s A Sall BEiH
A JFRL pUC—4, 3 H &% A aph ZEEAI1¢) DNA Jy B ot B IR B EERS vk 4lifb . RIFEH Sall V4L
pLIP5GN-H6. ZlifLi ) BELe B kil iE By S, Wi &R &Y it
XL1-Blue /52840 MY, Jf HAE A 20 FVUMRAR B8 2= 1 LB 3755 Lk b4 g, >k (=]
W B4 ok pEBLL (SEQ 1D NO :13)

[0152]  SEAfTIHbUL

[0153]  *XL1-Blue (pEBL1)

[0154]  XL1-Blue (pEBL1) &% pEBL1 JFURL 1)K 4% A A B BRI FR « pEBL1 4% T FEAL i
FR AR /N R A 2R R E R R R (BRI ED3) MR H K B i B A 4 e () 4
A VEBE BRI IR B R) I A B A A o 7E pEBLL H, B IR 3 R0 A 2= hi e DNA &
RN F R AL E . KRS Hermann 25 A LARTTE 1990 4FF5 IR 1) 50 2 SR M, 1 % 2R A1)
N SEB Tp SE AN s 45 1

[0155]  * HJF XL1-Blue (pEBL) #4)% ) 4H B B8 AR R 5k

[o156]  MWLSEJEfa) 1o

[0157] s U v MR A IE A AE A7 5 )

[0158]  AEMIRRZ R VUMA R ISR =P E ) Sl A R L A AE & LB BiIR S
Fr3E.100 1 g/ml ZURPIM 50 1 g/ml RABEE 2R 1Y R AUE 7R L |, BRGS0 R IR .

[0159]  SEjififsl] 3 :ED3-PhoA 74 BE K] 4

[0160]  J5¥Z:

[0161] %W A5 5k B ED3 45 74 38R PhoA 2 [A] 4% 4 H1 (1 ) ED3—phoA 2% ZE A1, HoAa 2t
AT PRI A DIEE Smal G AL TR pEBLL ( WLSEHERY 2) , T HLIKCR B IE AL 1 5
A%, JF Hi8 oL 4F MicrospinG25 1 (Amersham—Biosciences) _F K /NHEFH 2 878 4% W5 4k
[*) DNA fii£h o SR J5 H Sall EvHALZE T pEBL, Jf H H MUK AN N -R B8 2= ik & DNA Jv
Bt (1252bp) [ H LR MR 2 G B ) e . Bk A S BRI IR 5 | ) A IR L5 B
Pfu-Turbo (Stratagene) [ PCR K 14 ED3 LK, {F ED3 JE[A 5/ RumZe A5 5INT
Sall A7 ri, 7£ 3" RumAsC K 5151 N T Scal # Spel fi7 . Scal {7 s (AGT-ACT) LT
Smal 7 i (CCC-GGG) , RN fEH FIN T — M FRHE M+ CCCo Scal. Spel Ml Sall fif mifE
ED3. DEN1 FI ED3. WN PR A ). ] Sall A1 Scal WAk PCR =4, 38 id 3 ISR e A
PRBCRAAL ALY, R G B E Rk A . EALE TR b g 5] N XL1-Blue BEFE,
I HEAA I AE Xp Fans5 g5t B O (i v MO - I8 85 2= B0 M 4 i 1t

[0162]  FH T4 M4skys TRz pLBLL [ ED3. DENL (K514, &4 T m i E4), Hrb B ok fir
SRR LR I 2

[0163] 5’ -GCCGGCGGTCGACAAAGGGATGTCATATGTGATGTGCAC-3' (SEQ ID NO :14)

[0164] 5’ —GTTTAGTACTAGTTTTCCCTATGCTGCT TCCCTTC-3' (SEQ ID NO :15).

[0165]  [RIFEH, FH T4 18 ED3. WN (I51M&A F e -

[0166] 5’ -GCCGGCGGTCGACAAAGGAACAACCTATGGCGTCTG-3' (SEQ ID NO :16) ;

[0167] 5’ —GGTGAGTACTAGTTTTGCCAATGCTGCT ACCAGAC-3' (SEQ ID NO :17).

[o168]  FEZ 5k, 4 h5 H6-ED3. DEN1-PhoA [¥] pEBL11 F1 k% H6-ED3. WN-PhoA [f] pEBL15
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(11741, it 5 pEBLL by F X Iz A1 28 A8 1) A% B RS o

[0169] 5’ —~GCACTGGCACTCTTACCGTTAC-3’ (SEQ ID NO :18) ;

[0170] 5’ —~CAGTCTGATCACCCGTTAAAC-3’ (SEQ ID NO :19).

[0171]  SEHEf) 4 XU HE) ED3-PhoA %4 A= sl AN 4liftk

[0172] AR pAnalift

[0173]  H6-ED3-PhoA Z%& 1442 F XL1-Blue W#EH IR pEBLL1 AT pEBL15 ;= /), it
o BB T SB RS FRIE (1/10 fRF1) I 37°C It s 7%, 49 204 PR (1) Fids 7
Yo K TEFEY LA — 8 AR RR B AH [F] I35 75 2500 B A3 2T AR IO Ao = 0. 25-0. 30, 7
30°C NEFEE D Agyy = 1. 5-2. 0, H1 0. 2mM IPTG K15 5 5 81 ptac, #E— 7R A R R &
FIEFE 2 /N AR BV A . A R OR BB IRAE 4°C TR T . BRI LA 5000rpm 0 10 53
Bho Y BEUTIEV) ERIZAES 5mM BKMe, Img/m] Z AN R 2% B Wi fR &L (Sigma-Aldrich) fyZ&l
WA (1/40 16FR) 1, IF HL40 W B G P S 2 0 1/ ink o BB AE 13000rpm T 25
LRV 10 3 PR ISCER S B BN, O HAE —20°C R4 ¥R i NINTA B ARAE (BiR1)
0. 6ml/L,Qiagen) HIZEHNZHT M FUHEEA) 44k ED3-PhoA 2% &k AR I AT,
I H A 20mM DKM R 22 i A (LO ARFR IS T ) WEVE o #4561 a1 LA 40 31 100mM 7 FE 1)
KR R A PER . B JE 25116 SDS-PAGE (12 % A IERE ) BTkt 4lsy . WdE &
H H6-ED3-PhoA F 4 4lifk. 25 > 90 % (43, Y4, 3 HiBid P10 4% (Amersham biosciences)
IR/ INEEREJE BT 8 5 7% 22 PBS SR i s BN IFE R #2313k PBS 2 AT Ek . J57E —80°C 3RV,
INREME R AT AR (WG R ) o 44k i) H6-ED3-PhoA & A 74 ik B I i A8 Asgon A1
FARIITE R EL € sg0m = 40680M 'em ' KA 2, ILH 6 R %A subroutine Pepstats of the
software suite EMBOSS (Rice et al.,2000) H'EATHI R LR 4t E k.

[0174]  [&]¥2 ELISA

[0175]  [A]4% ELTSA 7E 200 u L/ FLARFR (W3 & i e AR b AT . Piik mAb4E11 H PBS # B¢
10000 o FLARISL 1 2] 11 HPUARE B INFE, 1L 12 A PBS St FLARAE 4°CF i 4R
BH T N 2 B (3 k) Peidk/ML, 75 25°CF H 3% BSA 22l B £ 3 /)y
I, - H S B (4 Ik ) FRIRBER: - H6-ED3. DEN1-PhoA 2% &4k (0. 2 u MAJZRIRAE) H 1%
BSA FIZE P B KUK LA 2 (58 FEERRE . L 1-10 FI RS IRIRT 10 IRIFRER e, £L 11
s 22 PR SN A, IF HLAL 12 H A2 S R S AR A B BRI o FLIRAE 25°C MIRE 1
NI, TR RN o /LG IR TR U0 Tl 3R i 2 & A4 T8 i AN 2 5mM (2mg/m1) pNPP
PRI D KB 4°C R IR T Aygsn SERT TN AHHE 2R ) T B o

[o176]  MBig Mk

[0177  {E25°CF FZEM D 8L E 1, T Ajggy AKTIN AN DNPP 2 SN B ZE 2R 2L (DNP) o
pNPP (5mM) [RIARLEW B SR UMK (Le Du et al.,2002), 3 HEEIEh 1225k, AT LA
YN 7 - A

[0178]  dA,,,/dt = k_,.E, € 45, (DNP) (4)

[0179]  HHp dA,y,/dt J2 pNP JE IS WI R A 5B, & (H6-ED3-PhoA) , —ZEAKIK B EE ;LA
K€ e (DNP) = 1. 78 X 10M 'em (Muller et al.,2001) . k., {Hi# S E, 1 JLAME R 2,
I H SR E .

[0180]  H6-ED3-PhoA 244 1A\ Th g M
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[o181] 24 T vFfhi H6-ED3-PhoA Z%& R KI ZhRe M, W& EAT R B ER e v5 M, JF H 2 ¥ el
B B T TR mAb4ELL IR 1. HE6-ED3. DEN1-PhoA 11 H6-ED3. WN-PhoA 244 {4 X} T pNPP
JIt PR A2 i pNP 2 A W ME ), TEGM D TP AE 25°C AT T— D8RR 7 ke, 1H5 0155
T 190+18s " Ml 154465, 7E[A14% ELISA H # &5 4 1) H6-ED3. DEN1-PhoA ¥ 57 11 M [ 72
mAb4E L1, # & PN 7E (KB PRI 1 R o X205 AR B, 22 &K1 PhoA #3732 IE#AFT & 1) IF
HoAE =R, B4 PhoA 19— AT 213 M2 & B SRR T2 XK 100 £ (Boulanger and
Kantrowitz,2003) . ‘B, 244 1% ED3. DENL &40 AL e & IE 9T & A Dy e
(19, KL A mAbAE LT [RIR A J& AN IEEE I A G A S E S I B K (Lisovaet al.,2007) .
PRI A B 2% PR 23 T DR T O T o P 7 ) R I v 2 Sl 7 HH R, 5 SRR IR 4 K 0 1Y
H6-ED3. DEN1-PhoA 43 ¥ [F] I HA BT A 0 75 B 145, RIEATTHT PhoA #4372 — AR AIA W
YER, 3 HE A% ED3. DENL 3 73 S2 B Mk FIATAL T AN PR AS . #E PhoA 2 KB A1 7
[FIPIAERIE AR AL T PhoA —ZEAREEMIAIIR—M (Le Du et al.,2002), [H ik, H6-ED3-PhoA
T BRAAT ED3 3 A5 DL N A AR S 1 R — 0 O BARYE LA SR DR S BK
HEMEAER . bimpgs 2 LR IR, H6-ED3-PhoA 24 A RE 7 GAC— I MAC-ELISA Hh g
o

[0182] i i [AJ4% ELISA 3k &7 H6—ED3. DEN1-PhoA FHHLAA mAb4AEL L 22 [A] IR B A7 A, B
TATAREAELLHIRA G, Hodr mAbAE L1 44 [ 5 26 Bt i e AR IR0 /N FL A I B ek 24 A 1R 1
Tl Tk A PR RS T ok TR A4 BRI S Ao XA SRR B, BN AR TP AN 4 ED3.
DEN1 F PhoA 2 [F]INH ZhEe R I . BRI, SX A8 25 2 IEA ST & 0, AT 7 —hi g e A
SRV U IE B, I BLEATT A G2 AR, BB PhoA R AESRREA 2H 8%
TR B E R R 2 R AT RE )

[0183]  [aJ4% ELISA SzB% B, A feil it (H6-ED3. DEN1-PhoA) , A& ED3. DENIT 45 #)48
MBI mAbAEL L Z [A] () IR A o i A AT LRI SRASIN ED3 R HAth 735, Sl 351 HoAt i 4 |
ZAREE A R4 2 TR AR ELVE A

[0184]  H6-ED3. DEN1-PhoA Fl H6-ED3. WN-PhoA [ 4k H %k k.., M #RIE T 224 1K 4 1
PhoA #B3 F =G MEFIE AR — 2B KPR & . B4 ED3 i PhoA A T R4k 4> Husi 4y
T EMHEREA R E AR 1 2 R 2 E A S H ksl FoAth 52 (R AH B FH G 2 0 7 A
Ko

[0185]  SEjififs] 5 :GAC-ELISA 11 MAC-ELISA

[o186]  J5ik

[0187]  HfiZRELISATE 100 1 L/ FLAAR MBS e AR BT o BT TG FIPT TeM HIPLIAH PBS
Pk (IR R Img/mL) o FLM ERIFL 1 2 11 HFUASBONEE, 3¢ HFL 12 K PBS fnkt.
LR 4°C PRSI T e o 5 R ELR, IR C(3 k) Phigk/ML, £E 37C
TH 3% (w/v) Tk ISt C B0 L /N, 2R 5 Gl € (B 4R ) FRIR¥ES: . 4T i
MYE O RS 1% TR i 82 i C Mke 100 £, SR 5 MR BB sHE6-ED3-PhoA 244 A Hi
FHE MR R (BRI IR R 0.5 0 M) o L 1-10 FHIMIERIET 10 IR ISR B
FE, L 11 AR G2 R SR U4, I HLAL 12 F 35 i SR A B B INAE » FLARAE 37°C
TIRE 1/, HTHUARR RN . /NMLHZEME C vE (3 1R ) PR )5 H H6-ED3-PhoA #§ i
ke FLBRAE 37°C FIEE | /DS T8 A RN % ERPIRVES /N L, H BB a7 n 5mv
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pNPP 125 115 E 3K 278 4% 45 5 19 H6-ED3-PhoA 4 7. 7E 25°C T JL/MBF 81 4°C N ik 4 Jim Il
T Agosome W IMTE B3 518 22 2 25 N BRI A5 B DO IS 115 S A 200 . I (1)
T P S5 AR U B KA R A A F /N BRI R4 48T 3K ELTSA 058 5 H -+ A (1)
WRE—FE, B T KPS b, Bt TeM FUOARAE A (1) e 4R &2 2. 4mg/mL, H6-ED3. DEN1-PhoA
BRI B R R 0. 2 u M, L 2 pNPP ZEZE PR D s

[o188]  &5R

[0189] A FPHUEMERN 1oG M E &ML GAC-ELISA

[0190] ‘& HI KA 46 H6-ED3-PhoA %4 1442 5 REME 7E Sz 14 /) B i 38 Hhoks 0 H e ) e
(RIS EE I 16, PR mT LA Ak T 95 2% 19 GAC-ELISA 77 %8, BRI, i iR 1eG Hifk
TR AT B b 4 2 R B T A ] e e A R e AR B o P 2 L B R SR A AE T/
M¥EF 1 TgG. P ED3 LERIIR I 16, M ik H6-ED3-PhoA Z4& 1AL b a5 43 Il 45 & MEFI e
(1) PhoA i 4r MEALTE MR Bom (LA 3) .

[0191]  FH Ak DENVI 43 (1) /)y B M3 Sk AT K. R e 1 /0N B I3 « B s e
1gG PUARNIZS FIRFE UL A S IS (1925 AR FVE X B (DM RERI 535 ) o
H6-ED3. DEN1-PhoA Z4 & ML IFAE Aygsn AEWE T R HH pNPP AE 0K NP, 3 FHAETE 5ok BoR
GEA RN (B 2) o ARMLFIEE T Aygsn 155 TE S 028 IS W FE M R EOC R o X LS G0 A0 T
AT SR, W SRR G 5 I R B > 50000 (2.5 /NI > 12500) o A H 2 LS 1)
B9 52 A SHLEMA ANF, k2 ERE G2 35 1E 5 Bk E e s aE s
2 21845 (2.5 /M JE 2 2 6 4% ) o IXEELE L T H6-ED3. DEN1-PhoA ¥y 43 75 [R]—
Ny FAA RO RN A DhRER . BRI, A A PR R R Bl e 7 1 I FLRE S P A
1M3E WL ED3. DENL 25443514 TG HIAFAE , PR b BEAS I HH 5 i 23 R IR

[0192]  HIFHismaeity LeM 1Y€ & 11 F 4L 1¥ MAC-ELISA

[0193]  [AFEHE, & HRAS K H6-ED3-PhoA 2444 & 75 RENE A S B 110 /)N B I v A A i H
PUHOHIEE IR LM, BRI AT DA A 55 F Y MAC-ELTSA J5 %80 Hi/D iR LeM BIPTIARRE A et . H i
[ 52 AL P R R SRAZAE T/ SIS T 1 TeMe Bt ED3 25443584 TeM A — 4 1) H6-ED3-PhoA
AEHRER (AKX 3,

[0194]  FHAEHK & 17905 B MV, —SEWNV G352 (1] /)y BRIV SR UEAT 1K, MV, —sEWNV 215
WNY (1) gpE (I3 A 20 . FH 2528048 MVSchw Sz 1K/ BRUTE A INHT TeM JLiR i) B
DA K BN LA 1 20 A R AT B C WA LRI 7758043 ) o H6-ED3. WN-PhoA 244 14
MR BRE G RN (B 3) o ARMUR R IE 5 TS S MG R RO R . A5 B
(1) 93 L3759 FE > 800 (3 /NI J5 > 400) o R BIR A & AR HIE I MBI Aysn 155 HEE
Bamzm LT, RZAEMENESWKREMERFaFESm 22 6.4 % F 3/
I S 0 2R S % MV X e 2 1. 2 %, X TR s o2& 2 & 2. 6 fif. 5, X T 1yG
A XTIR << 2. 5%0, RAIEMIE NG S HA BE ST AE S XTIk X Heg: JLfiE T
H6-ED3. WN-PhoA [P #7076 [F]— /7> T A4 A b & RN DhBe Ry . AR, 2444 L
R 2 B RTRR 5 PRSI BT ED3. WN S5 R0k TeM (47 4E . SR, Ju AT LU
AT ARSI 5 WNY [ (EEE 8 R ).

[0195]  SEjifs) 6 i@ it ED3-PhoA 44 1Ak 3% i) 4 5 5

[0196] i A e BH 18 1ok St A2 X Jse Wi 5 F 4k 1 GAC— FH MAC-ELTSA [IRE 5Pk ¥4
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DENV 1 975 753 96,758 4 /) B 1) I35 42 A2 45 W5 4 H6-ED3. DEN1-PhoA Z44 A5k H6-ED3. WN-PhoA
BIRITAT GAC-ELTSA 35 (B 4) o AHRZHE, BBl MV, —sEWNV 555995 25 F 92 19 /) B I
TE PR AT 45 Bk H6-ED3. DEN1-PhoA 2%-4 4B H6-ED3. WN-PhoA & 75 1 °F4T MAC-ELISA i,
¥ (K 5). IWERIGE, GAC-ELISA F1 [ R 15 5 AR FIFN MG 5 & 2 itk 5. 4 %, JF H.
MAC-ELISA i £ fAiik 3.9 . 43R, “UF ERR R INE S (MENESHETANES)
B, X S KIS £ o ax s gt 2R 0, WA B AT G IR 1), GAC— FI MAC-ELTSA &5 S P 117
I B EATAT LAV AT 5 3 B R G B S 2 B IR B B IR AR

[0197]  Sjifs] 7 « TR AK ) GAC— F1 MAC-ELTSA Ik A i MLy

[0198] A H6-ED3. DEN1-PhoA Z%& TR I >k 1 85 Jsk e iok % %5 4995 5 DENVL 22 DENVA4 /Y
P g A 7 — [ AIILTE . % T DENVL, =AM MIEFE SR R G2 B A 9 R 54
28 K NAIRAR , f N T8 2 AV B3 A UGS s A VB A S AR 28 13 RFNES 18 KR A,
T4k & PR . %) T DENV2.DENV3 Fl DENV4, 7555 8 R FNEE 32 K A SKAERE i, ANHiE 2
WIRIRGIE ST IR R PR R GRAS o IR 2B 135 DURT DAL ORI AR APt Js, I GAC— FT MAC-ELISA
PRt TR IS o AR A B s AMRES P B IS NPT TG B TeM A e Hifk s—4
SES TP AN IG5 PR AN S50 P A R A B 5 e P BB R AT IV

[0199]  XJ T-7E MAC-ELISA ( ¥l 6) P j R8s DENV s A ¥ IfL 3% X T 78 GAC-ELISA ( K
FI7R ) Ao gk PR IS DENV L 93 AR , VAR ) A s T8 5 T2 BR 55 IL7 HP I B ) BRI BOE 2R
B HEEA ETFE EIME KA E > 2. 5%0. B, 48 AR T LR 20 H87. 25°CF 3
AN/ R ) B R T

[0200] 7 20 AN )T, AR F IR BGL ) — AN I35 75 MAC-ELTSA A5 Hi BH 4
55, B, EE 6 RS S P A - T E HAb i 5 45 1015 5 S0 AR (B 7A) o R,
HRYE 2 & BH 7 16 f) MAC-ELTSA W] LUK H DENVL FAJ 7 e, I HL¥% DENVL &G Hoflh =
T 95 24 [X 53 2K o 75 GAC-ELTSA H PURH MG FE St 25 H FHPEAE 5 - PRk B T DENVIL 4%
RGN 52K H T DENV2 L (19 A 7SI FE S P I — MR (2d) 53k B F DENV4
YL A FES P I — AR (da) (B 7B) o [RIE, AR3 AS A BH fRi 4L 1) GAC-ELTSA
A DUAESEAR FF 46 5 268 13 A I HY DENVL () 4k & PRI, 9 AR I 2d F1 4a ZEfRT AL G
GAC-ELTSA 45343 4 FH Y, AT B8 LART £ DENVL oR7E B Ge I o SRAEFE LI A R AIE AL I
MAC—ELISA F11 GAC-ELISA F1 {5 S8 2 1A & BIAH M

[0201]  FH~FAT i) MAC——ELISA F11 GAC-ELISA 1 ({5 ‘5 FUAR v SRl E & Fo i 5 (K R 2 15
SEA IR G A R R PRI G R A o MR AS e W v SR ff AL RT3 3R ELTSA T 5 5 e (K]
7C) o XM T DENVI MR YL =AM MIE ) + > 1. 90, %A DENV2.DENV3 Fil DENV4 4[]
Mg r < 1.4, B 7 M35 2d F1 4da 2 b KR T DENVL 4k MG I IS, 95 2d F 4a [
r < 0.4, L, A r 7T RLX 2 W R G FN 4k 2 Ik, DL A X 43 DENVL [R4] 2 S e il
oA DENV 1fi 35 B9 () B4 o

[0202]  (H6-ED3. DEN1-PhoA) , 2% A4k i Dl i FH F 4L 1) GAC-ELTSA H, >k /R E BT
TR R S 1/ B I P BRAEZE 52 T 9 B3 4k R T IR 1R AP35 T DENVL ) TgG
[RIAFAE o AH IR 2% A R4 s Dhth S e AL i MAC-ELISA H, SR B /R fEL 52 T EE TR
SR 1995 AT L3S H T DENVL (1) TgM A7 AE . TaI4L 1% GAC-ELTSA {3 B ATTREX 73/ BT
DENV1 JEZLF WNY Ry, fai4b [ GAC-ELTSA 1 MAC-ELTSA 44 {8 153 ATREIX 43 A% DENV1
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SRR TN ELAD — b DENV 1fiL 375 ke, DL K [X 43 DENVL [ IR B GL g ke PR ke

[0203]  [FAIFF, (H6-ED3. WN-PhoA), Z%& A4k pi hth i A T fai AL 1) MAC-ELTISA v, >Rk 7R/
SR IMLYE T WNV [ TeM IA7AE . R 4L MAC-ELTSA {815 FRATHEIX 73 WNY 2441 DENV1 J&
Peo R4 GAC-ELISA HI MAC-ELISA [¥) e s AR U AT BEoR B TR &= :ED3 454
SR TR A P RS I 28 2 ()M AR A X B R R AR PR e 5 I ) S e BR R
M EAEH K5 PhoA HIflE . (H6-ED3-PhoA) , W D 8 1 — BRI e MY 2 LU EL 2 B /T
AEAT FH BT R AR I 2R S )R e

[0204]  SiZjidsl] 8 « FHfaT 4L 1) MAC-ELTSA A il A 1 i35

[0205] 7R — B (1R 2R A0, AR A 6 AR A B DY M TE 2 DENL % DEN4 2 — & e
Bk AR (YEV) LI A I  7F H MAC-ELISA #5iE77i% (Talarmin et al.,
1998) I PCR(Lanciotti et al.,1992) RIRME, bt MAC-ELTSA i A /2% (1) FL B R i 4
W E dos, 35 H PCRAF AN TRMREIME R (R D e B89 5150 Fy 15
1250 (Lanciotti et al.,1992) frid. JCHESIYIRFHUWR PR -

[0206] 5|4 D1 :5” —TCAATATGCTGAAACGCGCGAGAAACCG-3" (SEQ ID NO :26) .

[0207] 5|4 D2 :5” ~TTGCACCAACAGTCAATGTCTTCAGGTTC-3” (SEQ ID NO :27) .

[0208] 5|4 TS1 :5” ~CGTCTCAGTGATCCGGGGG-3" (SEQ ID NO :28) .

[0209]1 3|4 TS2 :5° —CGCCACAAGGGGCATGAACAG-3" (SEQ ID NO :29) .

[0210] 5|4 TS3 :5” —“TAACATCATCATGAGACAGAGC-3’ (SEQ ID NO :30) .

[0211]1 3|4 1S4 :5° —-CTC TGT TGT CTTAAA CAA GAGA-3’ (SEQ ID NO:31).

[0212] P W RAELLESAH FH DK 100w 1 AAKF F :50mM KC1.10mM Tris (pH 8.5) .
1. 5mMMgC1,.0. 01 % gelatin.200 u M PY Fft i 48 1% 15 B8 = W % 36 (0 45 Fh . omM % 7 4
50pmol FEA G2, 5 A BAT ) rav—2 4 RT (Amersham, Arlington Heights, I11.) Fl
2.5 MEALI I Amplitaq BAEE (Perkin Elmer, Norwalk, BEVREIKA&E M ) o XA N ALVFAE
PR IAT, A2 C R E 1/, 28537 35 IRIAHMI AR (94°C, 3078 ) , 51B K
(B5°C, 1 738k ) F5|WaEf (72°C,2 4358 ) o

[0213] & I. H T84k MAC-ELTSA F1 GAC-ELTSA 4 M7 I A i %R

[0214]

1fi 75 ELISA | DENZR&AK| YFR&GHA
DEN1 MAC 30 18

DEN2 MAC 44 24

DEN3 MAC 38 18

DEN4 MAC 13 13

YF MAC 19 19

DEN1 GAC 18 0
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1My ELISA DEN Z4& K| YF 24544
DEN2 GAC 24 0
DEN3 GAC 18 0
[0215] £ EREIR 1A, 58 14 FISRUES W 7 140w A s rhoAs I i 2w 5 (LA
i ) o 5 3 FXE T DENV P F I35 Y i) H6-ED3-PhoA %4 A AT A I 1 L35 HI 45 =

5 4 4 : I DU B H6-ED3. DEN-PhoA 2% & {41 H6-ED3. YF-PhoA Z& & 47 60 M0 14 1L ¥5 %L
o 54 PG AR T
19 AN ERGE YEV S A RYIILIF HH A7 DYk B Rt GEB ) (1 S Em 5 fT

[0216]

3 F M ) —

LA

I HXS N F I BRI AP BT YRV 195 A TR 9 15 AN IiE sk B TIARE /R (ZEN /R ) 1 BT
PERFFTIT o

[0217]  HRPE A A B I8 1o 40 1) MAC-ELTSA, A FH ./ X B [ H6-ED3-PhoA 2%& &3 H 4%
CART BT R 5738 ( WS 5) 5 RERAER M 247056 . 4L MAC-ELISA i — i X
LINNIVANE

[0218]  CHFF4) —@hulgX : :IM¥E : : (H6-ED3-PhoA),

[0219]  Jrp @hulgh @A IeM KIPiik. KEHE K MIFERERKE S A 2R, REE
LEXTBEI(E 5 Ac M fECL b, B A > 2Ac, JE&EAFAE TS n IRERIRE (n = 3) JFH
ANE BN TeM FIPUARR AL -

[0220] 3R TT 25 H T X TR Rh M35 F 2 A AR PR AR 5 I LR 0 TR i i , [FIR ) 2%
ERIT A PE(E S 19 B2 5 K, B T DENVA B 119 N IS 2 Ao 78 T 14 7 o,
ED3. DEN1-PhoA F11 ED3. DEN2-PhoA Z%-& 1A ¥ B 1 1Z 5 1) b A5 2 5% vai 119 » DEN2 T YF [ {5 4R 21>
SAEEF I A PR N AH 5, DENT M5B 28 55 DEN2 Fil DEN3 445 & [ 3, FF H. DEN4 i &
55 DEN G AR N o AH B, 6 TR 244, [RIRD )38 IR M1 5 10 B A A a5 R T,
%% 7 ED3. DENA-PhoA 5 & if y5 A AR T 59 1 e N2 b JUHLSE, DENT FiYF 22 5 1R1R D 5

EIEH%EFEI’JJIM@&F
[0221] 3% T1. Jid 4k i) MAC-ELISA {i Al H6-ED3-PhoA & MRA I A F LI o
[0222]
e PR L7 BT EL BT (%)
DENI |  DEN2 DEN3 DEN4 YF
DEN1 83 11 16 23 0
~ DEN2 63 73 26 23 4
DEN3 37 9 47 15 17
~ DEN4 3 7 3 8 15
'YF 0 5 0 0 47
[0223]  7E BaRIFER 1T A7, 56 L #1025 T A TR H6-ED3-PhoA Z&-& 1A AL, BT, L ED3
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R R IR . 2-6 FIZ5 HY TR TG A A A AR BH A T R EL . an SR TG IR 5 A
XA T Ac [PIAT (A = 2A¢) , I A S B R FHEEI s 0 RAR T3 A 5 1
5 (A< 2Ac), MEBIPERT. 32 T g i T A 8 R .

[0224] R TTT 45 T RIS A RER 2 S AR RO LB (IR 155 ) / (WIS ) 1P 24
Bl <A/Ac> o X RERILIR » [FIFf R 5% 5 AR - S (2 B KIS, B T DEN4 [ M5 22 5k AR 110
XA RS, RIS R S0 Ok A 2 e K .

[0225] & T11. faj4Li¥) MAC-ELTISA HH iy A IR FIAHXS 5 5 o

[0226]
Tetrth L AR 1 5
DENI DEN2 DEN3 DEN4 YF
DENI 10.0 1.9 1.4 1.9 1.3
- DEN2 5.3 5.0 2.0 1.8 1.4
~ DEN3 3.0 2.0 26 1.4 1.6
- DEN4 13 1.6 1.2 1.3 1.7
. YF 1.4 1.4 1.6 1.7 2.5

[0227]  7E LRI 11T 5, 28 1 5145 Y T 7650 H 48 A 1) H6-ED3-PhoA 2% &1, 2-6 41|25
T RN S ISR A/Ac BRI . ERE L 1T 0.

[0228]  SEjfsl] 9 A% FH I 15 5 BRI 4k 1 MAC-ELTSA 1 7R 855 FrRy = 1

[0220] 3K IVYEE LATSE H T BRI FH [RIFP 2% G AR IR T 46 5 MAC-ELTSA 1) RARE o iX
AN REFEXT T DEN1 FI DEN2 I35 2 /=1 [, %5 T DEN3 HI YF I35 /& Hh 216, XF T DEN4 1My +2
IR A KPR 2k B = 27 i B BT Es AT 50 B R R R s A PO AS YE I, RS
i3 % (TUABHEEAES ) o ED3. YF-PhoA 2G4, FLF 4% B+ YEN 9% i B bR 17D, S5k
T HBUEF AL R BRARIR) TeM AR LG, WT 68 SE L Hioks I H P s s 25 1 TeMo

[0230] & TV. AT A& (1 fai 4L 1K) MAC-ELTSA (1) 2 &80 FHfe =k

[0231]

BR:3 B K
o DEN! | DEN2 | DEN3 | DEN4 | YF
REE (%) 2xAc 83 | ™ 47 8 47
| MRS R (%) 2xAc 20 78 50 0 %
| IE B R (%) Amax 100 97 89 0 x
| MERE A (%) 2xAc 100 94 89 100 89
B AE (%) Amax 100 100 89 0 89

f0232] FEZR TV A, B8 1 AT IR A E SO = H R A K H6-ED3-PhoA 2% 15 44— &l 7 i
25 B S I I EE B (LR TT AR ALk ) o #2505 2 47 H ) DEN IS AR5 7 Ml X
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A AE FH EIR S DEN 2% (R0 2 I 26 tH BH A 5 R I35 5 24 = ANEE RIFR ) DEN 2% 4 A
JE I 45 PR 5 I IMLTE T EL 9] o 7R3 3 4T H ) DEN VS ZURE S 4 2 SOA /8 H R ) 2%
A PRI 2 I 25 H B EAE S IS A, 24 R DEN 2 AR I 2 I 25 IS 5 i T FH = AR
R T DEN 244 PRI 5 B 25 tH 1945 5 B B e 05 56 2 AT FNES 3 471 DEN Iy By
FEHEAT IR R 1VE8 3 FI NG o 7E58 4 47 AR = k4w XA FH R DEN 244 1R
E W 26 tH BH RS 5 90 LA YE 2% 6 R0 5 B 5 H BRI (%9 DEN IfiL i 1 e 8] 5 LA K2 FH TRl )
YF 4 PRI 52 I 25 R PS5 9F HLRLITA B9 DU AN DEN 24 A o I 25 tH A5 5 1% YF 1M,
@%%W TEER 5 AT T ERRE S MR € SOA A8 FH RIR R e PRI i INF 25 Hh FH PR A 5 1 1
T F ER R 2% S I I 25 H 5 5 i T F AR RR R 245 A 52 I 45 HE S 5 B I
(RILEA . 58 4 AT RNEE 5 AT (RIRPRERE S 0k 000 3R e Tk PR s A P 3R 1328 4 A i o

AR VERE WAk 11,

[0233]  FEfR4LI1 MAC-ELTSA H DEN I B2 1) ED3-PhoA R M A& vH A AE FH RIFP I 24 A

A e ﬁ%mm@ﬁ%@>qmmmmﬂhm_Aﬁmﬁmmm%m I 25 H B P
(A < 2Ac) WIMIF L] o I BLRE 5 X T ED3. DEN2-PhoA #2 &1, X T DEN3 244 14

SEH AR, X T DENA 28 S ORI (R IV, 28 247 ) o

[0234]  7EA]4L ) MAC-ELISA i B Al 1Y) ED3-PhoA 2GR e 1 — U 1 v 5504 FH 7]

il ED3. DEN-PhoA Z%& 1A 72 I 25 th FH P45 5 3F HU A ED3. YE-PhoA Z%-& A3 w2 i 25 H 9 14
55 1¥) DEN My& I LeAg) s 55— J7 k5504 B [RRR ) ED3. YF-Ph 24 7RI & I8 25 H AR5 5

I H A BT 19 ED3. DEN-PhoA Z%& 1A 52 B 25 tH B A5 5 16 YF 15 (R LLf . e 25 PPy
SR E= 89%, X T ED3. DEN1-PhoA F ED3. DENA-PhoA 244 1K, ik 100% (3 1V, 2

447 )

[0235]  SEifs) 10 A3 FH & KAE 5 K T4 MAC-ELISA (R4 ¢ 1t

[0236]  ED3-PhoA 7% 14 IRTIXAE ()45 &5 74 487459 75 7] 40 1K) MAC-ELTISA 1 ({45 5 28 FE AN AN HX

P TAEE I ED3 #55 FHIME R PUA 2 R R RE M o X iRe PR AT AT T Re 2 Sl EL B %

i ANA] ED3 54415 [#] ED3-PhoA 25 1Al 5 I Hf 8 MBS 2RE 5 B, RIEHE

Hi H [F Ff ED3-PhoA Z%-& 14 52 I 45 tH FH PR AR 5 DL [RIRh 2 5400 52 N 25 KR 5

T HAERIPh 2 A R0 e i 25 1 ()5 5 BT L B V50T PRl ED3. DEN 2% &K1

IXLCLHB, ARG THEL T i ED3-PhoA 24 & R i L Lb s . A b 77 s oH S DY Ff DEN 244

PRI L5 ZY4RE S 14, X F DEN1. DEN2 Al DEN3 24442 = 89%, X T DENA Z¢ &A% (K

IV 34T ) o VR TR 2 AR IR0 B R 7 1t 2 = 89 %, B T DENA 8B A2 4 (R IV 5 5

7)o

[0237] S 11 AL GAC-ELTSA AN A F i 7%

[0238] et B 5 AT B3 1% = Fol 1975 25 DENT \DEN2 1 DEN3 H i) —Ffr B e 115 A I MLV

I H A TeG 5 5 ML ()2 ELTSA 1 PCR bR T V2R 3R AE o [A]4% ELTSA A5 Jsk e il L B K i

IFEEAAE TR, IF H PCR X BEANR ER ME R 514 (R D) o MR AR @
fEj 44 ) GAC-ELTSA, A FH =A% I [ H6—ED3-PhoA 2% & 442 i LAFT BT ik 1) 77 v25 (WL 55 it 191

5) » SFCEE I S AT RS0 . fRIAL I GAC-ELISA [ — BB\ F Aok -

[0239]  SZEFH) —@hulgG : :IMVE : : (H6-ED3-PhoA),

[0240]  H:Fp @hulgG ZHTA 16 HIPiik. MG RE KIME S 5 TR RS SRR, & 1
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BN ERBER . JEEAFAE TSR 0 IWERIRE (n = 3) FFAANRMBLA 1e6 HHLk
[k . TEMRIAL ) GAC-ELTSA ][RI 2% G (A0 e I F BH 14 1 375 1) be A2 AT, I HL i
KA 29% (£ V).

[0241] K V. H T A& I fR4L I GAC-ELTSA ff) R BBRE FIs S 1

[0242]
R | B Ko
| DENI | DEN2 | DEN3
REE (%) 2xAc 28 29 17
| MR (%) | 2xAc 60 0 0
| ISR (%) Anmax 100 29 33

[0243]  {E3R V by, REREAMTE B e PR )8 ATFEE TV, 38 T mhag 7 A i 0
AT o

[0244]  ZESCHEf9) 8-11 HPERAE (¥ H6-ED3-PhoA {45 /& W & i ik & 4. (1) MAC-ELISA B 511
T H B B B A B SR (B o BR T DENA i ER AN, RABE LA R U M s B
H4E% & :DEN1 > DEN2 > DEN3 = YF >>> DEN4,

[0245]  iX 4 RARE ) 22 7 W] RE VA PRl T4 BT 75 () ED3 85 A U AN [R] S e I MK £
XA T, ED3. DENA 5 A4 380 i) s 2 Ji 4 A e B oAl =4~ 1fn 375 789 DEN1-DEN3 B YFV &5 44 45K
YRR S It 0s o AEDA  —iraded, RRE AR 22 e M e A DL T 0 RO TR AR DA B BRI e 3 2
TREEHRE RIS B0, T YPV YL 1L i MAC-ELISA ] LB AT &
18 PN A A RS AT B SGEE, — SRR T 17D S8 1 BRE T FLS— % R T B A2 2 kK
[0246]  Fi AR ) 2 5 AR AT AR U7 i o 2 AR E AR S M, B8R S AR RE T L 3 i A RE
#he T 89% . AR RIS PRIEAT 2 5 AU R B My 5 I, AT AR 1R 1
UK S, BR T DENA 5 R MR IR T 89 % o X AN45 TR B, BT ED3. DENA [R1T 7R TR 3
B A RN .

[0247] H§H6 ED3-PhoA 2% 1A ) 1M % 4 DEN1-DEN3 X A% 32E4T 1 a1 4L 1) GAC-ELTSA, H
R, SE0 RT3k ) I BN 2 g A 22 FU At 7 B A, M T E . K2
4JZTT}EH H6-ED3. DEN1-PhoA %5 14X 4 DENV1 Gz ¥ /)> B IILVE 1EAT il AL KT GAC-ELTSA
R o B B oR T AT HEAT B TR AL ) MAC— AT GAC-ELISA W5 ‘5 2 & LUK,
I HEREX 7 DENVL BRI AN AR K PRIk, WSEfids) 7 AT 7,

[0248]  [PAIUL, AT LAAEAR A 20 1) 22 4 PR S 56 5 Fh i) 46 FE. 20 1K) HE-ED3-PhoA 2% &1k, EAI1RE
SR D B 7 (0 B, JF HAR PRI R B2 AR X 7398 35 (0 PR BlCEL 22 8 AV 3 (0 LS 2L
[0249] 2275 3Cik

[0250] Alcon, S., Talarmin, A. , Debruyne, M. , Falconar, A. , Deubel, V. , and Flamand,
M. (2002).Enzyme—linked immunosorbent assay specific to Dengue virus type 1
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gtgaaacaaa gcactattge actggcactc ttaccgttac tgtttaccce tgtgacaaaa 60
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gcc cgg aca cca gaa atg ccc gtc gaa cat cac cat cac cat cac gac 108
Arg Thr Pro Glu Met Pro Val Glu His His His His His His Asp
1 5 10 15
gat gac gat aag gtc gac aaa ggg atg tca tat gtg atg tgc aca ggc 156
Asp Asp Asp Lys Val Asp Lys Gly Met Ser Tyr Val Met Cys Thr Gly
20 25 30
tca ttt aag cta gag aag gaa gtg gct gag acc cag cat ggg act gtc 204
Ser Phe Lys Leu Glu Lys Glu Val Ala Glu Thr Gln His Gly Thr Val
35 40 45
cta gtg cag gtt aaa tac gaa gga aca gat gcg cca tgec aag atc ccc 252
Leu Val Gln Val Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys Ile Pro
50 55 60
ttt tcg acc caa gat gag aaa gga gtg acc cag aat ggg aga ttg ata 300
Phe Ser Thr Gln Asp Glu Lys Gly Val Thr Gln Asn Gly Arg Leu Ile
65 70 75
aca gcc aat ccc ata gtt act gac aaa gaa aaa cca gtc aac att gag 348
Thr Ala Asn Pro Ile Val Thr Asp Lys Glu Lys Pro Val Asn Ile Glu
80 85 90 95
aca gaa cca cct ttt ggt gag age tac atc ata gta ggg gca ggt gaa 396
Thr Glu Pro Pro Phe Gly Glu Ser Tyr Ile Ile Val Gly Ala Gly Glu
100 105 110
aaa gct ttg aaa cta agc tgg ttc aag aag gga agc age ata ggg aaa 444
Lys Ala Leu Lys Leu Ser Trp Phe Lys Lys Gly Ser Ser Ile Gly Lys
115 120 125
act agt ggg gtt ctg gaa aac cgg gct gct cag gge gat att act gca 492
Thr Ser Gly Val Leu Glu Asn Arg Ala Ala Gln Gly Asp Ile Thr Ala
130 135 140
cce gge ggt get cge cgt tta acg ggt gat cag act gece get ctg cgt 540
Pro Gly Gly Ala Arg Arg Leu Thr Gly Asp Gln Thr Ala Ala Leu Arg
145 150 155
gat tct ctt agec gat aaa cct gca aaa aat att att ttg ctg att ggc 588
Asp Ser Leu Ser Asp Lys Pro Ala Lys Asn Ile Ile Leu Leu Ile Gly
160 165 170 175
gat ggg atg ggg gac tcg gaa att act gcc geca cgt aat tat gee gaa 636
Asp Gly Met Gly Asp Ser Glu Ile Thr Ala Ala Arg Asn Tyr Ala Glu
180 185 190
ggt gcg gge gge ttt ttt aaa ggt ata gat gecc tta ccg ctt acc ggg 684
Gly Ala Gly Gly Phe Phe Lys Gly Ile Asp Ala Leu Pro Leu Thr Gly
195 200 205
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caa tac act cac tat gcg ctg aat aaa aaa acc ggc aaa ccg gac tac 732
Gln Tyr Thr His Tyr Ala Leu Asn Lys Lys Thr Gly Lys Pro Asp Tyr

210 215 220
gtc acc gac tcg gect geca tca geca acc gee tgg tca acc ggt gtc aaa 780
Val Thr Asp Ser Ala Ala Ser Ala Thr Ala Trp Ser Thr Gly Val Lys
225 230 235
acc tat aac ggc gcg ctg gge gte gat att cac gaa aaa gat cac cca 828
Thr Tyr Asn Gly Ala Leu Gly Val Asp Ile His Glu Lys Asp His Pro
240 245 250 255
acg att ctg gaa atg gca aaa gcc geca ggt ctg geg acce ggt aac gtt 876
Thr Ile Leu Glu Met Ala Lys Ala Ala Gly Leu Ala Thr Gly Asn Val
260 265 270
tct acc gca gag ttg cag ggt gece acg ccec get geg ctg gtg gea cat 924
Ser Thr Ala Glu Leu Gln Gly Ala Thr Pro Ala Ala Leu Val Ala His
275 280 285
gtg acc tcg cgc aaa tge tac ggt ccg age geg acc agt gaa aaa tgt 972
Val Thr Ser Arg Lys Cys Tyr Gly Pro Ser Ala Thr Ser Glu Lys Cys
290 295 300
ccg ggt aac gct ctg gaa aaa ggc gga aaa gga tcg att acc gaa cag 1020
Pro Gly Asn Ala Leu Glu Lys Gly Gly Lys Gly Ser Ile Thr Glu Gln
305 310 315
ctg ctt aac gect cgt gee gac gtt acg ctt gge gge gge gea aaa acc 1068
Leu Leu Asn Ala Arg Ala Asp Val Thr Leu Gly Gly Gly Ala Lys Thr
320 325 330 335
ttt gct gaa acg gca acc get ggt gaa tgg cag gga aaa acg ctg cgt 1116
Phe Ala Glu Thr Ala Thr Ala Gly Glu Trp Gln Gly Lys Thr Leu Arg
340 345 350
gaa cag gca cag gcg cgt ggt tat cag ttg gtg age gat gect gee tca 1164
Glu Gln Ala Gln Ala Arg Gly Tyr Gln Leu Val Ser Asp Ala Ala Ser
355 360 365
ctg aat tcg gtg acg gaa gcg aat cag caa aaa ccc ctg ctt gge ctg 1212
Leu Asn Ser Val Thr Glu Ala Asn Gln Gln Lys Pro Leu Leu Gly Leu
370 375 380
ttt gct gac ggc aat atg cca gtg cge tgg cta gga cog aaa gca acg 1260
Phe Ala Asp Gly Asn Met Pro Val Arg Trp Leu Gly Pro Lys Ala Thr
385 390 395
tac cat ggc aat atc gat aag ccc gca gtc acc tgt acg cca aat ccg 1308
Tyr His Gly Asn Ile Asp Lys Pro Ala Val Thr Cys Thr Pro Asn Pro
400 405 410 415
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Gly Ala Ser Ile

450
att ggc gag acg
Ile Gly Glu Thr
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gce cac gcc age
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acc cag gcg cta

Thr GIn Ala Leu
515
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cag acc gat ctc
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His His
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Glu Thr
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Glu Lys
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550
Thr

295
Gly

Val
Gly
Tyr
Asn
375
Val
Pro
Thr
Glu
Asn
455
Asp
Thr
Ala
Asp
Gln
535

Ala

Met

Gly
Thr
Glu
Gln
360
Gln
Arg
Ala
Leu
Lys
440
His
Glu
Leu
Pro
Gly
520
Glu

Ala

Lys

Lys
Leu
Trp
345
Leu
Gln
Trp
Val
Ala
425
Gly
Ala
Ala
Val
Asp
505
Ala
His
Asn

Ala

38

Gly
Gly
330
Gln
Val
Lys
Leu
Thr
410
Gln
Phe
Ala
Val
Ile
490
Thr
Val
Thr

Val

Ala
570

Ser
315
Gly
Gly
Ser
Pro
Gly
395
Cys
Met
Phe
Asn
Gln
475
Val
Lys
Met
Gly
Val

555

Leu

300
Ile

Gly
Lys
Asp
Leu
380
Pro
Thr
Thr
Leu
Pro
460
Arg
Thr
Ala
Val
Ser
540

Gly

Gly

Thr

Ala

Thr

Ala

365

Leu

Lys

Pro

Asp

Gln

445

Cys

Ala

Ala

Pro

Met

525

Gln

Leu

Leu

Glu
Lys
Leu
350
Ala
Gly
Ala
Asn
Lys
430
Val
Gly
Leu
Asp
Gly
510
Ser
Leu

Thr

Lys

Gln
Thr
335
Arg
Ser
Leu
Thr
Pro
415
Ala
Glu
Gln
Glu
His
495
Leu
Tyr

Arg

Asp

Leu
320
Phe
Glu
Leu
Phe
Tyr
400
Gln
Ile
Gly
Tle
Phe
480
Ala
Thr
Gly

Ile

Gln
560
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213> NLF%

<220>
<223> %shith H6—ED3. DEN2-PhoA % (K] [1) DNA ( 3K H pEBL12)

<220>

221> f5 5k

<222>(1).. (63)

<220>

<221>CDS

<222>(64).. (1788)
<223>H6-ED3. DEN2-PhoA (88-105 = His #ricl ;127-444 = ED3. DEN2 ;64-81 UL f&%

454-1788 = PhoA)

<400>3

gtgaaacaaa gcactattge actggcactc ttaccgttac

gece

gat
Asp

aag

Lys

gtt
Val

ttt
Phe

aca
Thr
80

gca

Ala

gga

cgg
Arg
1

gac

Asp

ttt
Phe

atc
Ile

gag
Glu
65

gtt
Val

gaa
Glu

caa

aca cca gaa
Thr Pro Glu

gat
Asp

aaa

Lys

aga
Arg
50

ata

Ile

aac

Asn

cct

Pro

ttg

aag

Lys

att
Ile
35

gta
Val

atg
Met

ccg

Pro

cca

Pro

aaa

gtc
Val
20

gtg
Val

caa
Gln

gat
Asp

atc
Ile

tte
Phe
100

cte

atg
Met
5

gac

Asp

aag

Lys

tat
Tyr

ttg

Leu

gta
Val
85

gga
Gly

aac

CcCcC

Pro

aaa

Lys

gaa
Glu

gaa
Glu

gaa
Glu
70

aca
Thr

gac

Asp

teg

gtc
Val

g8a
Gly

ata
Ile

g88
Gly
bb

aaa

Lys

gaa
Glu

age

Ser

ttt

gaa
Glu

atg
Met

gea
Ala
40

gac

Asp

aga

Arg

aaa

Lys

tac

Tyr

aag

39

cat
His

tca
Ser
25

gaa
Glu

g8C
Gly

cac
His

gat
Asp

atc
Ile
105

aaa

cac
His
10

tac

Tyr

aca
Thr

tet

Ser

gtc
Val

agce
Ser
90

atc
Ile

gga

tgtttaccce tgtgacaaaa

cat
His

tet

Ser

caa
Gln

cca

Pro

tta
Leu
75

cca

Pro

ata
Ile

agt

cac
His

atg
Met

cat
His

tgt
Cys
60

ggt
Gly

gte
Val

gg8a
Gly

tce

cat
His

tgt
Cys

gga
Gly
45

aag

Lys

cgc

Arg

aac

Asn

gta
Val

atc

cac
His

aca
Thr
30

aca
Thr

atc
Ile

ctg

Leu

ata
Ile

gag
Glu
110

g8ec

gac
Asp
15

gga
Gly

ata
Ile

cct

Pro

att
Ile

gaa
Glu
95

ccg

Pro

caa

108

156

204

252

300

348

396

444
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Gly Gln Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser Ser Ile Gly Gln
115 120 125
act agt ggg gtt ctg gaa aac cgg gct gct cag gge gat att act gca 492
Thr Ser Gly Val Leu Glu Asn Arg Ala Ala Gln Gly Asp Ile Thr Ala
130 135 140
cce gge ggt get cge cgt tta acg ggt gat cag act gece get ctg cgt 540
Pro Gly Gly Ala Arg Arg Leu Thr Gly Asp Gln Thr Ala Ala Leu Arg
145 150 155
gat tct ctt agc gat aaa cct gca aaa aat att att ttg ctg att ggc 588
Asp Ser Leu Ser Asp Lys Pro Ala Lys Asn Ile Ile Leu Leu Ile Gly
160 165 170 175
gat ggg atg ggg gac tcg gaa att act gcc geca cgt aat tat gec gaa 0636
Asp Gly Met Gly Asp Ser Glu Ile Thr Ala Ala Arg Asn Tyr Ala Glu
180 185 190
ggt gcg gge gge ttt ttt aaa ggt ata gat gcec tta ccg ctt acc ggg 684
Gly Ala Gly Gly Phe Phe Lys Gly Ile Asp Ala Leu Pro Leu Thr Gly
195 200 205
caa tac act cac tat gcg ctg aat aaa aaa acc ggc aaa ccg gac tac 732
Gln Tyr Thr His Tyr Ala Leu Asn Lys Lys Thr Gly Lys Pro Asp Tyr
210 215 220
gtc acc gac tcg gect geca tca geca acc gee tgg tca acc ggt gtc aaa 780
Val Thr Asp Ser Ala Ala Ser Ala Thr Ala Trp Ser Thr Gly Val Lys
225 230 235
acc tat aac ggc gcg ctg gge gte gat att cac gaa aaa gat cac cca 828
Thr Tyr Asn Gly Ala Leu Gly Val Asp Ile His Glu Lys Asp His Pro
240 245 250 255
acg att ctg gaa atg gca aaa gcc gceca ggt ctg geg acce ggt aac gtt 876
Thr Ile Leu Glu Met Ala Lys Ala Ala Gly Leu Ala Thr Gly Asn Val
260 265 270
tct acc gca gag ttg cag ggt gecc acg ccec get geg ctg gtg gea cat 924
Ser Thr Ala Glu Leu Gln Gly Ala Thr Pro Ala Ala Leu Val Ala His
275 280 285
gtg acc tcg cgc aaa tge tac ggt ccg age geg acc agt gaa aaa tgt 972
Val Thr Ser Arg Lys Cys Tyr Gly Pro Ser Ala Thr Ser Glu Lys Cys
290 295 300
ccg ggt aac gct ctg gaa aaa ggc gga aaa gga tcg att acc gaa cag 1020
Pro Gly Asn Ala Leu Glu Lys Gly Gly Lys Gly Ser Ile Thr Glu Gln
305 310 315
ctg ctt aac gect cgt gee gac gtt acg ctt gge gge gge gea aaa acc 1068
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Leu Leu Asn Ala Arg Ala Asp Val Thr Leu Gly Gly Gly Ala Lys Thr
3203 25 330 335
ttt gct gaa acg geca acc get ggt gaa tgg cag gga aaa acg ctg cgt 1116
Phe Ala Glu Thr Ala Thr Ala Gly Glu Trp Gln Gly Lys Thr Leu Arg
340 345 350
gaa cag gca cag gcg cgt ggt tat cag ttg gtg age gat gect gec tca 1164
Glu Gln Ala Gln Ala Arg Gly Tyr Gln Leu Val Ser Asp Ala Ala Ser
355 360 365
ctg aat tcg gtg acg gaa gcg aat cag caa aaa ccc ctg ctt gge ctg 1212
Leu Asn Ser Val Thr Glu Ala Asn Gln Gln Lys Pro Leu Leu Gly Leu
370 375 380
ttt gct gac gge aat atg cca gtg cge tgg cta gga ccg aaa geca acg 1260
Phe Ala Asp Gly Asn Met Pro Val Arg Trp Leu Gly Pro Lys Ala Thr

385 390 395
tac cat ggc aat atc gat aag ccc gca gtc acc tgt acg cca aat ccg 1308
Tyr His Gly Asn Ile Asp Lys Pro Ala Val Thr Cys Thr Pro Asn Pro
400 405 410 415
caa cgt aat gac agt gta cca acc ctg gcg cag atg acc gac aaa gcc 1356
Gln Arg Asn Asp Ser Val Pro Thr Leu Ala Gln Met Thr Asp Lys Ala
420 425 430

att gaa ttg ttg agt aaa aat gag aaa ggc ttt ttc ctg caa gtt gaa 1404
Ile Glu Leu Leu Ser Lys Asn Glu Lys Gly Phe Phe Leu Gln Val Glu

435 440 445
ggt gecg tca atc gat aaa cag aat cat gect geg aat cct tgt ggg caa 1452
Gly Ala Ser Ile Asp Lys Gln Asn His Ala Ala Asn Pro Cys Gly Gln

450 455 460
att ggc gag acg gtc gat ctc gat gaa gcc gta caa cgg geg ctg gaa 1500
Ile Gly Glu Thr Val Asp Leu Asp Glu Ala Val Gln Arg Ala Leu Glu
465 470 475
ttc gct aaa aag gag ggt aac acg ctg gtc ata gtc acc gect gat cac 1548
Phe Ala Lys Lys Glu Gly Asn Thr Leu Val Ile Val Thr Ala Asp His
480 485 490 495
gce cac gece age cag att gtt geg ccg gat acc aaa get ccg gge cte 1596
Ala His Ala Ser Gln Ile Val Ala Pro Asp Thr Lys Ala Pro Gly Leu
500 505 510

acc cag gcg cta aat acc aaa gat ggc gca gtg atg gtg atg agt tac 1644
Thr Gln Ala Leu Asn Thr Lys Asp Gly Ala Val Met Val Met Ser Tyr

515 520 525
ggg aac tcc gaa gag gat tca caa gaa cat acc gge agt cag ttg cgt 1692
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Gly Asn Ser Glu Glu
530
att gcg gcg tat ggce
Ile Ala Ala Tyr Gly
545

cag acc gat ctc ttc
Gln Thr Asp Leu Phe
560

<210>4
<211>574
<212>PRT
213> NTF4

<220>
<223> & R AR

<400>4

Arg Thr Pro Glu Met
1 5
Asp Asp Lys Val Asp
20
Phe Lys Ile Val Lys
35
Ile Arg Val Gln Tyr
50

Glu Ile Met Asp Leu
65

Val Asn Pro Ile Val

85
Glu Pro Pro Phe Gly
100
Gln Leu Lys Leu Asn
115
Ser Gly Val Leu Glu
130

Gly Gly Ala Arg Arg
145

Asp

ccg

Pro
tac

Tyr
565

Pro

Lys

Glu

Glu

Glu

70

Thr

Asp

Trp

Asn

Leu
150

Ser
cat
His
550

acce
Thr

Val

Gly

Ile

Gly

95

Lys

Glu

Ser

Phe

Arg

135
Thr

Gln Glu His Thr

535
gce

Ala

atg
Met

Glu

Met

Ala

40

Asp

Arg

Lys

Tyr

120

Ala

Gly

gce

Ala

aaa

Lys

His
Ser
25

Glu
Gly
His
Asp
Ile
105
Lys

Ala

Asp

42

aat

Asn

gce

Ala

His
10

Tyr
Thr
Ser
Val
Ser
90

Ile
Gly

Gln

Gln

gtt
Val

gct

Ala
570

His

Ser

Gln

Pro

Leu

75

Pro

Ile

Ser

Gly

Thr
155

Gly
gtt
Val
555

ctg

Leu

His

Met

His

Cys

60

Gly

Val

Gly

Ser

Asp

140
Ala

Ser
540
gga
Gly

888
Gly

His
Cys
Gly
45

Lys
Arg
Asn
Val
Ile
125

Ile

Ala

Gln

ctg

Leu

ctg

Leu

His
Thr
30

Thr
Ile
Leu
Ile
Glu
110
Gly

Thr

Leu

Leu

acc
Thr

aaa

Lys

Asp
15

Gly
Ile
Pro
Ile
Glu
95

Pro

Gln

Ala

Arg

gac

Asp

taa

Asp

Lys

Val

Phe

Thr

80

Ala

Gly

Thr

Pro

Asp
160

1740

1788
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Ser Leu Ser

Gly

Ala

Tyr

Thr

225

Tyr

Ile

Thr

Thr

Gly

305

Leu

Ala

Gln

Asn

Ala

385

His

Arg

Glu

Ala

Gly

Met
Gly
Thr
210
Asp
Asn
Leu
Ala
Ser
290
Asn
Asn
Glu
Ala
Ser
370
Asp
Gly
Asn
Leu
Ser

450
Glu

Gly
Gly
195
His
Ser
Gly
Glu
Glu
275
Arg
Ala
Ala
Thr
Gln
355
Val
Gly
Asn
Asp
Leu
435

Tle

Thr

Asp
Asp
180
Phe
Tyr
Ala
Ala
Met
260
Leu
Lys
Leu
Arg
Ala
340
Ala
Thr
Asn
Ile
Ser
420
Ser

Asp

Val

Lys
165
Ser
Phe
Ala
Ala
Leu
245
Ala
Gln
Cys
Glu
Ala
325
Thr
Arg
Glu
Met
Asp
405

Val

Lys

Asp

Pro

Glu

Lys

Leu

Ser

230

Gly

Lys

Gly

Tyr

Lys

310

Asp

Ala

Gly

Ala

Pro

390

Lys

Pro

Asn

Gln

Leu

Ala
Ile
Gly
Asn
215
Ala
Val
Ala
Ala
Gly
295
Gly
Val
Gly
Tyr
Asn
375
Val
Pro
Thr
Glu
Asn

455
Asp

Lys

Thr

Ile

200

Lys

Thr

Asp

Ala

Thr

280

Pro

Gly

Thr

Glu

Gln

360

Gln

Arg

Ala

Leu

440

His

Glu

Asn Tle Ile

Ala
185
Asp
Lys
Ala
Ile
Gly
265
Pro
Ser
Lys
Leu
Trp
345
Leu
Gln
Trp
Val
Ala
425
Gly

Ala

Ala

43

170
Ala

Ala

Thr

Trp

His

250

Leu

Ala

Ala

Gly

Gly

330

Gln

Val

Lys

Leu

Thr

410

Gln

Phe

Ala

Val

Arg

Leu

Gly

Ser

235

Glu

Ala

Ala

Thr

Ser

315

Gly

Gly

Ser

Pro

Gly

395

Cys

Met

Phe

Asn

Gln

Leu
Asn
Pro
Lys
220
Thr
Lys
Thr
Leu
Ser
300
Ile
Gly
Lys
Asp
Leu
380
Pro
Thr
Thr
Leu
Pro

460
Arg

Leu
Tyr
Leu
205
Pro
Gly
Asp
Gly
Val
285
Glu
Thr
Ala
Thr
Ala
365
Leu
Lys
Pro
Asp
Gln

445

Ala

Ile
Ala
190
Thr
Asp
Val
His
Asn
270
Ala
Lys
Glu
Lys
Leu
350
Ala
Gly
Ala
Asn
Lys
430
Val

Gly

Leu

Gly
175
Glu
Gly
Tyr
Lys
Pro
255
Val
His
Cys
Gln
Thr
335
Arg
Ser
Leu
Thr
Pro
415
Ala
Glu

Gln

Glu

Asp

Gly

Gln

Val

Thr

240

Thr

Ser

Val

Pro

Leu

320

Phe

Glu

Leu

Phe

Tyr

400

Gln

Ile

Gly

Tle

Phe
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465
Ala Lys Lys Glu

His Ala Ser Gln
500

Gln Ala Leu Asn

515
Asn Ser Glu Glu
530

Ala Ala Tyr Gly

545

Thr Asp Leu Phe

<210>5
<211>1788
<212>DNA
213> NTJF4

<220>

Gly
485
Ile
Thr
Asp

Pro

Tyr
565

470

Asn

Val

Lys

Ser

His

550
Thr

Thr
Ala
Asp
Gln
535

Ala

Met

Leu
Pro
Gly
520
Glu

Ala

Lys

Val
Asp
505
Ala
His
Asn

Ala

475
Ile Val
490
Thr Lys

Val Met
Thr Gly
Val Val

555

Ala Leu
570

Thr
Ala
Val
Ser
540

Gly

Gly

Ala

Pro

Met

525

Gln

Leu

Leu

<223> %%hith H6—ED3. DEN3. PhoA % [K] (1) DNA ( 3K H pEBL13)

220>
220 fEFK
222> (1).. (63)

<220>
<221>CDS

<222>(64).. (1788)
<223>H6-ED3. DEN3-PhoA (88-105 = His #rict ;127-444 = ED3. DEN3 ;64-81 DL %

454-1788 = PhoA)

<400>5

Asp His
495

Gly Leu

510

Ser Tyr

Leu Arg

Thr Asp

Lys

480
Ala

Thr

Gly

Ile

Gln
560

gtgaaacaaa gcactattge actggcactc ttaccgttac tgtttaccce tgtgacaaaa 60

gcc cgg aca cca gaa atg ccc gtc gaa cat cac cat cac cat cac gac
Arg Thr Pro Glu Met Pro Val Glu His His His His His His Asp

1

5

10

15

gat gac gat aag gtc gac aaa ggg atg agc tat gca atg tge ttg aat
Asp Asp Asp Lys Val Asp Lys Gly Met Ser Tyr Ala Met Cys Leu Asn

44

108

156
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20 25 30
acc ttt gtg ttg aag aaa gaa gtc tcc gaa acg cag cat ggg aca ata 204
Thr Phe Val Leu Lys Lys Glu Val Ser Glu Thr Gln His Gly Thr Ile
35 40 45
ctc att aag gtt gag tac aaa ggg gaa gat gca ccc tge aag att cct 252
Leu Ile Lys Val Glu Tyr Lys Gly Glu Asp Ala Pro Cys Lys Ile Pro
50 bb 60
ttc tcc acg gag gat gga caa ggg aaa gct cac aat ggt aga ctg atc 300
Phe Ser Thr Glu Asp Gly Gln Gly Lys Ala His Asn Gly Arg Leu Ile
65 70 ()
aca gcc aac cca gtg gtg acc aag aag gag gag cct gtc aac att gag 348
Thr Ala Asn Pro Val Val Thr Lys Lys Glu Glu Pro Val Asn Ile Glu
80 85 90 95
gct gaa cct cct ttt ggg gaa agt aac ata gtg att gga att gga gac 396
Ala Glu Pro Pro Phe Gly Glu Ser Asn Ile Val Ile Gly Ile Gly Asp
100 105 110
aaa gcc ttg aaa atc aac tgg tac aag aag gga agc tcg att ggg aag 444
Lys Ala Leu Lys Ile Asn Trp Tyr Lys Lys Gly Ser Ser Ile Gly Lys
115 120 125
act agt ggg gtt ctg gaa aac cgg gct gect cag gge gat att act gceca 492
Thr Ser Gly Val Leu Glu Asn Arg Ala Ala Gln Gly Asp Ile Thr Ala
130 135 140
cce gge ggt get cge cgt tta acg ggt gat cag act gece get ctg cgt 540
Pro Gly Gly Ala Arg Arg Leu Thr Gly Asp Gln Thr Ala Ala Leu Arg
145 150 155
gat tct ctt agec gat aaa cct gca aaa aat att att ttg ctg att ggc 588
Asp Ser Leu Ser Asp Lys Pro Ala Lys Asn Ile Ile Leu Leu Ile Gly
160 165 170 175
gat ggg atg ggg gac tcg gaa att act gcc geca cgt aat tat gec gaa 0636
Asp Gly Met Gly Asp Ser Glu Ile Thr Ala Ala Arg Asn Tyr Ala Glu
180 185 190
ggt gcg gge gge ttt ttt aaa ggt ata gat gcc tta ccg ctt acc ggg 684
Gly Ala Gly Gly Phe Phe Lys Gly Ile Asp Ala Leu Pro Leu Thr Gly
195 200 205
caa tac act cac tat gcg ctg aat aaa aaa acc ggc aaa ccg gac tac 732
Gln Tyr Thr His Tyr Ala Leu Asn Lys Lys Thr Gly Lys Pro Asp Tyr
210 215 220
gtc acc gac tcg gect geca tca geca acc gee tgg tca acc ggt gtc aaa 780
Val Thr Asp Ser Ala Ala Ser Ala Thr Ala Trp Ser Thr Gly Val Lys
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225 230 235
acc tat aac ggc gcg ctg gge gtec gat att cac gaa aaa gat cac cca 828
Thr Tyr Asn Gly Ala Leu Gly Val Asp Ile His Glu Lys Asp His Pro
240 245 250 255
acg att ctg gaa atg gca aaa gcc gceca ggt ctg geg acce ggt aac gtt 876
Thr Ile Leu Glu Met Ala Lys Ala Ala Gly Leu Ala Thr Gly Asn Val
260 265 270
tct acc gca gag ttg cag ggt gec acg cce get geg ctg gtg gea cat 924
Ser Thr Ala Glu Leu Gln Gly Ala Thr Pro Ala Ala Leu Val Ala His
275 280 285
gtg acc tcg cge aaa tge tac ggt ccg age geg acc agt gaa aaa tgt 972
Val Thr Ser Arg Lys Cys Tyr Gly Pro Ser Ala Thr Ser Glu Lys Cys
290 295 300
ccg ggt aac gect ctg gaa aaa ggc gga aaa gga tcg att acc gaa cag 1020
Pro Gly Asn Ala Leu Glu Lys Gly Gly Lys Gly Ser Ile Thr Glu Gln
305 310 315
ctg ctt aac gct cgt gcec gac gtt acg ctt gge gge gge geca aaa acc 1068
Leu Leu Asn Ala Arg Ala Asp Val Thr Leu Gly Gly Gly Ala Lys Thr
320 325 330 335
ttt gct gaa acg geca acc get ggt gaa tgg cag gga aaa acg ctg cgt 1116
Phe Ala Glu Thr Ala Thr Ala Gly Glu Trp Gln Gly Lys Thr Leu Arg
340 345 350
gaa cag gca cag gcg cgt ggt tat cag ttg gtg age gat gect gec tca 1164
Glu Gln Ala Gln Ala Arg Gly Tyr Gln Leu Val Ser Asp Ala Ala Ser
3b5H 360 365
ctg aat tcg gtg acg gaa gcg aat cag caa aaa ccc ctg ctt gge ctg 1212
Leu Asn Ser Val Thr Glu Ala Asn Gln Gln Lys Pro Leu Leu Gly Leu
370 37h 380
ttt gct gac gge aat atg cca gtg cge tgg cta gga ccg aaa geca acg 1260
Phe Ala Asp Gly Asn Met Pro Val Arg Trp Leu Gly Pro Lys Ala Thr
385 390 395
tac cat ggc aat atc gat aag ccc gca gtc acc tgt acg cca aat ccg 1308
Tyr His Gly Asn Ile Asp Lys Pro Ala Val Thr Cys Thr Pro Asn Pro
400 405 410 415
caa cgt aat gac agt gta cca acc ctg gcg cag atg acc gac aaa gcc 1356
Gln Arg Asn Asp Ser Val Pro Thr Leu Ala Gln Met Thr Asp Lys Ala
420 425 430
att gaa ttg ttg agt aaa aat gag aaa ggc ttt ttc ctg caa gtt gaa 1404
Ile Glu Leu Leu Ser Lys Asn Glu Lys Gly Phe Phe Leu Gln Val Glu

46



CN 101784561 A

F

¢l

R

15/46 1T

ggt geg
Gly Ala

att ggc
Ile Gly
465
ttc gct
Phe Ala
480
gce cac
Ala His

acc cag
Thr Gln

ggg aac
Gly Asn

att gcg
Ile Ala

545
cag acc
Gln Thr
560

<210>6

<211>574
<212>PRT

tca
Ser
450
gag
Glu

aaa

Lys

gee
Ala

gCcg
Ala

tce
Ser
530
gCceg
Ala

gat
Asp

435
atc
Tle

acg
Thr

aag

Lys

agc

Ser

cta
Leu
515
gaa
Glu

tat
Tyr

cte

Leu

213> NLF%)

<220

<223> B A

<400>6

gat
Asp

gtc
Val

gag
Glu

cag
Gln
500
aat

Asn

gag
Glu

88C
Gly

ttc
Phe

aaa

Lys

gat
Asp

ggt
Gly
485
att
Ile

acc
Thr

gat
Asp

ccg

Pro

tac
Tyr
565

cag
Gln

cte
Leu
470
aac

Asn

gtt
Val

aaa

Lys

tca

Ser

cat
His
550
acc
Thr

aat
Asn
455
gat
Asp

acg
Thr

gCcg
Ala

gat
Asp

caa
Gln
53h
gce

Ala

atg
Met

440
cat
His

gaa
Glu

ctg

Leu

ccg

Pro

g8C
Gly
520
gaa
Glu

gce

Ala

aaa

Lys

gct
Ala

gce

Ala

gtc
Val

gat
Asp
505
gca
Ala

cat
His

aat

Asn

gce

Ala

gcg
Ala

gta
Val

ata
Ile
490
acc
Thr

gtg
Val

acc
Thr

gtt
Val

gct
Ala
570

aat

Asn

caa
Gln
475
gtc
Val

aaa

Lys

atg
Met

g8cC
Gly

gtt
Val
bhb
ctg

Leu

cct
Pro
460
Cgg
Arg

acc
Thr

gct
Ala

gtg
Val

agt
Ser
540
gg8a
Gly

888
Gly

445
tgt
Cys

gcg
Ala

gct
Ala

ccg

Pro

atg
Met
525
cag
Gln

ctg

Leu

ctg

Leu

888
Gly

ctg

Leu

gat
Asp

g8C
Gly
510
agt
Ser

ttg

Leu

acc
Thr

aaa

Lys

caa
Gln

gaa
Glu

cac
His
495
cte

Leu

tac

Tyr

cgt
Arg

gac

Asp

taa

Arg Thr Pro Glu Met Pro Val Glu His His His His His His Asp Asp

1

5

10

15

Asp Asp Lys Val Asp Lys Gly Met Ser Tyr Ala Met Cys Leu Asn Thr

47

1452

1500

1548

1596

1644

1692

1740

1788
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Phe
Ile
Ser
65

Ala
Glu
Ala
Ser
Gly
145
Ser
Gly
Ala
Tyr
Thr
225
Tyr
Ile
Thr
Thr
Gly

305

Leu

Val
Lys
50

Thr
Asn
Pro
Leu
Gly
130
Gly
Leu
Met
Gly
Thr
210
Asp
Asn
Leu
Ala
Ser
290

Asn

Asn

Leu
35

Val
Glu
Pro
Pro
Lys
115
Val
Ala
Ser
Gly
Gly
195
His
Ser
Gly
Glu
Glu
275
Arg

Ala

Ala

20
Lys

Glu

Asp

Val

Phe

100

Ile

Leu

Arg

Asp

Asp

180

Phe

Tyr

Ala

Ala

Met

260

Leu

Lys

Leu

Arg

Lys

Tyr

Gly

Val

85

Gly

Asn

Glu

Arg

Lys

165

Ser

Phe

Ala

Ala

Leu

245

Ala

Gln

Cys

Glu

Ala
325

Glu
Lys
Gln
70

Thr
Glu
Trp
Asn
Leu
150
Pro
Glu
Lys
Leu
Ser
230
Gly
Lys
Gly
Tyr
Lys

310
Asp

Val
Gly
55

Gly
Lys
Ser
Tyr
Arg
135
Thr
Ala
Ile
Gly
Asn
215
Ala
Val
Ala
Ala
Gly
295

Gly

Val

Ser
40

Glu
Lys
Lys
Asn
Lys
120
Ala
Gly
Lys
Thr
Ile
200
Lys
Thr
Asp
Ala
Thr
280
Pro

Gly

Thr

25

Glu Thr Gln

Asp
Ala
Glu
Ile
105
Lys
Ala
Asp
Asn
Ala
185
Asp
Lys
Ala
Ile
Gly
265
Pro
Ser

Lys

Leu

48

Ala
His
Glu
90

Val
Gly
Gln
Gln
Ile
170
Ala
Ala
Thr
Trp
His
250
Leu
Ala
Ala

Gly

Gly
330

Pro
Asn
75

Pro
Ile
Ser
Gly
Thr
155
Ile
Arg
Leu
Gly
Ser
235
Glu
Ala
Ala
Thr
Ser

315
Gly

His
Cys
60

Gly
Val
Gly
Ser
Asp
140
Ala
Leu
Asn
Pro
Lys
220
Thr
Lys
Thr
Leu
Ser
300

Ile

Gly

Gly
45

Lys
Arg
Asn
Ile
Ile
125
Ile
Ala
Leu
Tyr
Leu
205
Pro
Gly
Asp
Gly
Val
285
Glu

Thr

Ala

30
Thr

Ile

Leu

Ile

Gly

110

Gly

Thr

Leu

Tle

Ala

190

Thr

Asp

Val

His

Asn

270

Ala

Lys

Glu

Lys

Tle

Pro

Ile

Glu

95

Asp

Lys

Ala

Arg

Gly

175

Glu

Gly

Tyr

Lys

Pro

255

Val

His

Cys

Gln

Thr
335

Leu
Phe
Thr
80

Ala
Lys
Thr
Pro
Asp
160
Asp
Gly
Gln
Val
Thr
240
Thr
Ser
Val
Pro
Leu

320
Phe
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Ala Glu Thr Ala

Gln Ala

Asn Ser
370

Ala Asp

385

His Gly

Arg Asn

Glu Leu

Ala Ser
450

Gly Glu

465

Ala Lys

His Ala
Gln Ala
Asn Ser

530
Ala Ala

545
Thr Asp

<210>7

Gln
355
Val
Gly
Asn
Asp
Leu
435
Ile
Thr
Lys
Ser
Leu
515
Glu

Tyr

Leu

<211>1788
<212>DNA
213> NLJ#%)

220>

340
Ala

Thr

Asn

Ile

Ser

420

Ser

Asp

Val

Glu

Gln

500

Asn

Glu

Gly

Phe

Thr

Arg

Glu

Met

Asp

405

Val

Lys

Lys

Asp

Gly

485

Ile

Thr

Asp

Pro

Tyr
565

Ala

Gly

Ala

Pro

390

Lys

Pro

Asn

Gln

Leu

470

Asn

Val

Lys

Ser

His

550
Thr

Gly
Tyr
Asn
375
Val
Pro
Thr
Glu
Asn
455
Asp
Thr
Ala
Asp
Gln
535

Ala

Met

Glu
Gln
360
Gln
Arg
Ala
Leu
Lys
440
His
Glu
Leu
Pro
Gly
520
Glu

Ala

Lys

Trp
345
Leu
Gln
Trp
Val
Ala
425
Gly
Ala
Ala
Val
Asp
505
Ala
His
Asn

Ala

Gln

Val

Lys

Leu

Thr

410

Gln

Phe

Ala

Val

Ile

490

Thr

Val

Thr

Val

Ala
570

Gly
Ser
Pro
Gly
395
Cys
Met
Phe
Asn
Gln
475
Val
Lys
Met
Gly
Val

555

Leu

Lys
Asp
Leu
380
Pro
Thr
Thr
Leu
Pro
460
Arg
Thr
Ala
Val
Ser
540

Gly

Gly

Thr
Ala
365
Leu
Lys
Pro
Asp
Gln
445
Cys
Ala
Ala
Pro
Met
525
Gln

Leu

Leu

<223> %whith H6—ED3. DEN4-PhoA % (K1) DNA ( 3K H pEBL14)

49

Leu
350
Ala
Gly
Ala
Asn
Lys
430
Val
Gly
Leu
Asp
Gly
510
Ser
Leu

Thr

Lys

Arg

Ser

Leu

Thr

Pro

415

Ala

Glu

Gln

Glu

His

495

Leu

Tyr

Arg

Asp

Glu

Leu

Phe

Tyr

400

Gln

Ile

Gly

Ile

Phe

480

Ala

Thr

Gly

Ile

Gln
560



CN 101784561 A F?
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220>
221> fEFK
222> (1).. (63)

<220>
<221>CDS
<222>(64).. (1788)

<223>H6-ED3. DEN4-PhoA (88-105 = His #xict ;127-444 = ED3. DEN4 ;64-81 DL %

454-1788 = PhoA)

<400>7

gtgaaacaaa gcactattge actggcactc ttaccgttac

gcc cgg aca cca gaa atg ccc gte
Arg Thr Pro Glu Met Pro Val
1 5
gat gac gat aag gtc gac aaa gga
Asp Asp Asp Lys Val Asp Lys Gly
20
aag ttc tca att gat aaa gag atg
Lys Phe Ser Ile Asp Lys Glu Met
35
gtg gtg aaa gtc aag tat gag ggt
Val Val Lys Val Lys Tyr Glu Gly
50 bb
ata gag ata aga gat gtg aac aag
Ile Glu Ile Arg Asp Val Asn Lys
65 70
tca tct acc cct ttt get gag aat
Ser Ser Thr Pro Phe Ala Glu Asn
80 85
ttg gaa ccc cct ttt ggg gat age
Leu Glu Pro Pro Phe Gly Asp Ser
100
agt gca tta aca ctc cat tgg ttc
Ser Ala Leu Thr Leu His Trp Phe
115
act agt ggg gtt ctg gaa aac cgg
Thr Ser Gly Val Leu Glu Asn Arg
130 135

gaa cat
Glu His

atg tca
Met Ser
25

gca gaa
Ala Glu
40

gct gga
Ala Gly

gaa aaa
Glu Lys

acc aat
Thr Asn

tac ata
Tyr Ile
105
agg aaa
Arg Lys
120
gct get
Ala Ala

50

cac
His
10

tac

Tyr

aca
Thr

gct
Ala

gtg
Val

agt
Ser
90

gta
Val

888
Gly

cag
Gln

tgtttaccce tgtgacaaaa

cat
His

acg
Thr

cag
Gln

cca

Pro

gtt
Val
()

gtg
Val

ata
Ile

agt

Ser

g8¢C
Gly

cac
His

atg
Met

cat
His

tgt
Cys
60

888
Gly

acc
Thr

ggt
Gly

tce

Ser

gat
Asp
140

cat cac gac

His His Asp

tge
Cys

288
Gly
45

aaa

Lys

cgt
Arg

aat

Asn

gta
Val

att
Ile
125
att
Ile

tca
Ser
30

aca
Thr

gtt
Val

atc
Ile

ata
Ile

gga
Gly
110
g8cC
Gly

act
Thr

15

gga
Gly

aca
Thr

CcCcC

Pro

atc
Ile

gaa
Glu
95

gac

Asp

aag

gca

Ala

60
108

156

204

252

300

348

396

444

492
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CN 101784561 A 19/46 11
ccc gge ggt get cge cgt tta acg ggt gat cag act gece get ctg cgt 540
Pro Gly Gly Ala Arg Arg Leu Thr Gly Asp Gln Thr Ala Ala Leu Arg

145 150 155
gat tct ctt age gat aaa cct gca aaa aat att att ttg ctg att ggc 588
Asp Ser Leu Ser Asp Lys Pro Ala Lys Asn [le Ile Leu Leu Ile Gly
160 165 170 175
gat ggg atg ggg gac tcg gaa att act gcc geca cgt aat tat gec gaa 0636
Asp Gly Met Gly Asp Ser Glu Ile Thr Ala Ala Arg Asn Tyr Ala Glu
180 185 190
ggt gcg gge gge ttt ttt aaa ggt ata gat gec tta ccg ctt acc ggg 684
Gly Ala Gly Gly Phe Phe Lys Gly Ile Asp Ala Leu Pro Leu Thr Gly
195 200 205
caa tac act cac tat gcg ctg aat aaa aaa acc ggc aaa ccg gac tac 732
Gln Tyr Thr His Tyr Ala Leu Asn Lys Lys Thr Gly Lys Pro Asp Tyr
210 215 220
gtc acc gac tcg gct geca tca geca acc gee tgg tca acc ggt gtc aaa 780
Val Thr Asp Ser Ala Ala Ser Ala Thr Ala Trp Ser Thr Gly Val Lys
225 230 235
acc tat aac ggc gcg ctg gge gtec gat att cac gaa aaa gat cac cca 828
Thr Tyr Asn Gly Ala Leu Gly Val Asp Ile His Glu Lys Asp His Pro
240 245 250 255
acg att ctg gaa atg gca aaa gcc gca ggt ctg geg acce ggt aac gtt 876
Thr Ile Leu Glu Met Ala Lys Ala Ala Gly Leu Ala Thr Gly Asn Val
260 265 270
tct acc gca gag ttg cag ggt gecc acg cce get geg ctg gtg gea cat 924
Ser Thr Ala Glu Leu Gln Gly Ala Thr Pro Ala Ala Leu Val Ala His
275 280 285
gtg acc tcg cge aaa tge tac ggt ccg age geg acc agt gaa aaa tgt 972
Val Thr Ser Arg Lys Cys Tyr Gly Pro Ser Ala Thr Ser Glu Lys Cys
290 295 300
ccg ggt aac get ctg gaa aaa gge gga aaa gga tcg att acc gaa cag 1020
Pro Gly Asn Ala Leu Glu Lys Gly Gly Lys Gly Ser Ile Thr Glu Gln
305 310 315
ctg ctt aac gct cgt gcec gac gtt acg ctt gge gge gge geca aaa acc 1068
Leu Leu Asn Ala Arg Ala Asp Val Thr Leu Gly Gly Gly Ala Lys Thr
320 325 330 335
ttt gct gaa acg gca acc gct ggt gaa tgg cag gga aaa acg ctg cgt 1116
Phe Ala Glu Thr Ala Thr Ala Gly Glu Trp Gln Gly Lys Thr Leu Arg
340 345 350

51



CN 101784561 A F 5 % 20/46 7
gaa cag gca cag gcg cgt ggt tat cag ttg gtg age gat gect gec tca 1164
Glu Gln Ala Gln Ala Arg Gly Tyr Gln Leu Val Ser Asp Ala Ala Ser

355 360 365
ctg aat tcg gtg acg gaa gcg aat cag caa aaa ccc ctg ctt gge ctg 1212
Leu Asn Ser Val Thr Glu Ala Asn Gln Gln Lys Pro Leu Leu Gly Leu
370 375 380
ttt gct gac gge aat atg cca gtg cge tgg cta gga ccg aaa gea acg 1260
Phe Ala Asp Gly Asn Met Pro Val Arg Trp Leu Gly Pro Lys Ala Thr
385 390 395
tac cat ggc aat atc gat aag ccc gca gtc acc tgt acg cca aat ccg 1308
Tyr His Gly Asn Ile Asp Lys Pro Ala Val Thr Cys Thr Pro Asn Pro
400 405 410 415
caa cgt aat gac agt gta cca acc ctg gcg cag atg acc gac aaa gcc 1356
Gln Arg Asn Asp Ser Val Pro Thr Leu Ala Gln Met Thr Asp Lys Ala
420 425 430
att gaa ttg ttg agt aaa aat gag aaa ggc ttt ttc ctg caa gtt gaa 1404
Ile Glu Leu Leu Ser Lys Asn Glu Lys Gly Phe Phe Leu Gln Val Glu
435 440 445
ggt gcg tca atc gat aaa cag aat cat gct gecg aat cct tgt ggg caa 1452
Gly Ala Ser Ile Asp Lys Gln Asn His Ala Ala Asn Pro Cys Gly Gln
450 455 460
att ggc gag acg gtc gat ctc gat gaa gce gta caa cgg geg ctg gaa 1500
Ile Gly Glu Thr Val Asp Leu Asp Glu Ala Val Gln Arg Ala Leu Glu
465 470 475
ttc gct aaa aag gag ggt aac acg ctg gtc ata gtc acc gect gat cac 1548
Phe Ala Lys Lys Glu Gly Asn Thr Leu Val Ile Val Thr Ala Asp His
480 485 490 495
gce cac gec age cag att gtt geg ccg gat acc aaa get ccg gge cte 1596
Ala His Ala Ser Gln Ile Val Ala Pro Asp Thr Lys Ala Pro Gly Leu
500 505 510
acc cag gcg cta aat acc aaa gat gge geca gtg atg gtg atg agt tac 1644
Thr Gln Ala Leu Asn Thr Lys Asp Gly Ala Val Met Val Met Ser Tyr
515 520 525
ggg aac tcc gaa gag gat tca caa gaa cat acc ggc agt cag ttg cgt 1692
Gly Asn Ser Glu Glu Asp Ser Gln Glu His Thr Gly Ser Gln Leu Arg
530 535 540
att gcg geg tat gge ccg cat gee gec aat gtt gtt gga ctg acc gac 1740
Ile Ala Ala Tyr Gly Pro His Ala Ala Asn Val Val Gly Leu Thr Asp
545 550 555

52
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cag acc gat ctc ttc tac acc atg aaa gcc get ctg ggg ctg aaa taa
Gln Thr Asp Leu Phe Tyr Thr Met Lys Ala Ala Leu Gly Leu Lys

560

<210>8

<211>574
<212>PRT

213> NLJF5
<220>
223> & A A

<400>8

Arg Thr Pro Glu

1

Asp Asp Lys Val
20

Phe Ser Ile Asp

35
Val Lys Val Lys
50

Glu Ile Arg Asp

65

Ser Thr Pro Phe

Glu Pro Pro Phe
100

Ala Leu Thr Leu

115
Ser Gly Val Leu
130

Gly Gly Ala Arg

145

Ser Leu Ser Asp

Gly Met Gly Asp

180

Ala Gly Gly Phe
195

Met

Asp

Lys

Tyr

Val

Ala

85

Gly

His

Glu

Arg

Lys

165

Ser

Phe

565

Pro

Lys

Glu

Glu

Asn

70

Glu

Asp

Trp

Asn

Leu

150

Pro

Glu

Lys

Val

Gly

Met

Gly

55

Lys

Asn

Ser

Phe

Arg

135

Thr

Ala

Tle

Gly

Glu

Met

Ala

40

Ala

Glu

Thr

Tyr

Arg

120

Ala

Gly

Lys

Thr

Ile
200

His
Ser
25

Glu
Gly
Lys
Asn
Ile
105
Lys
Ala
Asp
Asn
Ala

185
Asp

53

His
10

Tyr
Thr
Ala
Val
Ser
90

Val
Gly
Gln
Gln
Tle
170

Ala

Ala

570

His

Thr

Gln

Pro

Val

75

Val

Ile

Ser

Gly

Thr

155

Ile

Arg

Leu

His

Met

His

Cys

60

Gly

Thr

Gly

Ser

Asp

140

Ala

Leu

Asn

Pro

His

Cys

Gly

45

Lys

Arg

Asn

Val

Ile

125

Ile

Ala

Leu

Tyr

Leu
205

His
Ser
30

Thr
Val
Ile
Ile
Gly
110
Gly
Thr
Leu
Ile
Ala

190
Thr

Asp
15

Gly
Thr
Pro
Ile
Glu
95

Asp
Lys
Ala
Arg
Gly
175

Glu

Gly

Asp

Lys

Val

Tle

Ser

80

Leu

Ser

Thr

Pro

Asp

160

Asp

Gly

Gln

1788
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Tyr Thr
210

Thr Asp

225

Tyr Asn

Ile Leu

Thr Ala

Thr Ser

290
Gly Asn
305

Leu Asn

Ala Glu

Gln Ala

Asn Ser
370

Ala Asp

385

His Gly

Arg Asn

Glu Leu

Ala Ser
450

Gly Glu

465

Ala Lys

His Ala

Gln Ala

His

Ser

Gly

Glu

Glu

275

Arg

Ala

Ala

Thr

Gln

355

Val

Gly

Asn

Asp

Leu

435

Ile

Thr

Lys

Ser

Leu

Tyr Ala Leu

Ala Ala Ser

Ala
Met
260
Leu
Lys
Leu
Arg
Ala
340
Ala
Thr
Asn
Ile
Ser
420
Ser
Asp
Val
Glu
Gln

500

Asn

Leu
245
Ala
Gln
Cys
Glu
Ala
325
Thr
Arg
Glu
Met
Asp
405
Val
Lys
Lys
Asp
Gly
485

Tle

Thr

230
Gly

Lys
Gly
Tyr
Lys
310
Asp
Ala
Gly
Ala
Pro
390
Lys
Pro
Asn
Gln
Leu
470
Asn

Val

Lys

Asn
215
Ala
Val
Ala
Ala
Gly
295
Gly
Val
Gly
Tyr
Asn
375
Val
Pro
Thr
Glu
Asn
455
Asp
Thr

Ala

Asp

Lys

Thr

Asp

Ala

Thr

280

Pro

Gly

Thr

Glu

Gln

360

Gln

Arg

Ala

Leu

Lys

440

His

Glu

Leu

Pro

Gly

Lys Thr Gly

Ala
Ile
Gly
265
Pro
Ser
Lys
Leu
Trp
345
Leu
Gln
Trp
Val
Ala
425
Gly
Ala
Ala
Val
Asp

505
Ala

54

Trp
His
250
Leu
Ala
Ala
Gly
Gly
330
Gln
Val
Lys
Leu
Thr
410
Gln
Phe
Ala
Val
Ile
490

Thr

Val

Ser
235
Glu
Ala
Ala
Thr
Ser
315
Gly
Gly
Ser
Pro
Gly
395
Cys
Met
Phe
Asn
Gln
475
Val

Lys

Met

Lys
220
Thr
Lys
Thr
Leu
Ser
300
Ile
Gly
Lys
Asp
Leu
380
Pro
Thr
Thr
Leu
Pro
460
Arg
Thr

Ala

Val

Pro

Gly

Asp

Gly

Val

285

Glu

Thr

Ala

Thr

Ala

365

Leu

Lys

Pro

Asp

Gln

445

Cys

Ala

Ala

Pro

Met

Asp
Val
His
Asn
270
Ala
Lys
Glu
Lys
Leu
350
Ala
Gly
Ala
Asn
Lys
430
Val

Gly

Leu

Gly
510

Ser

Tyr
Lys
Pro
255
Val
His
Cys
Gln
Thr
335
Arg
Ser
Leu
Thr
Pro
415
Ala
Glu
Gln
Glu
His
495

Leu

Tyr

Val
Thr
240
Thr
Ser
Val
Pro
Leu
320
Phe
Glu
Leu
Phe
Tyr
400
Gln
Ile
Gly
Ile
Phe
480
Ala

Thr

Gly



CN 101784561 A F % % 23/46 T

515 520 525
Asn Ser Glu Glu Asp Ser Gln Glu His Thr Gly Ser Gln Leu Arg Ile
530 535 540
Ala Ala Tyr Gly Pro His Ala Ala Asn Val Val Gly Leu Thr Asp Gln
545 550 555 560
Thr Asp Leu Phe Tyr Thr Met Lys Ala Ala Leu Gly Leu Lys
565 570
<210>9
211>1797
<212>DNA

213> NLF%)

<220
<223> #ihid H6-ED3. WN-PhoA FL A f¥] DNA ( 3k H pEBL15

220>
221> fE5k
222> (1).. (63)

<220>

<221>CDS

<222>(64).. (1797)

<223>H6-ED3. WN-PhoA (88-105 = His #ric. ;127-453 = ED3. WN ;64-81 LA}
463-1797 = PhoA)

<400>9
gtgaaacaaa gcactattge actggcactc ttaccgttac tgtttaccce tgtgacaaaa 60
gcc cgg aca cca gaa atg ccc gtc gaa cat cac cat cac cat cac gac 108
Arg Thr Pro Glu Met Pro Val Glu His His His His His His Asp
1 5 10 15

gat gac gat aag gtc gac aaa gga aca acc tat ggc gtc tgt tca aag 156
Asp Asp Asp Lys Val Asp Lys Gly Thr Thr Tyr Gly Val Cys Ser Lys
20 25 30
gct ttc aag ttt ctt ggg act ccc gca gac aca ggt cac gge act gtg 204
Ala Phe Lys Phe Leu Gly Thr Pro Ala Asp Thr Gly His Gly Thr Val
35 40 45
gtg ttg gaa ttg cag tac act gge acg gat gga cct tge aaa gtt cct 252
Val Leu Glu Leu Gln Tyr Thr Gly Thr Asp Gly Pro Cys Lys Val Pro

55



CN 101784561 A F 5 % 24/46 T
50 bb 60
atc tcg tca gtg get tca ttg aac gac cta acg cca gtg gge aga ttg 300
Ile Ser Ser Val Ala Ser Leu Asn Asp Leu Thr Pro Val Gly Arg Leu
65 70 ()
gtc act gtc aac cct ttt gtt tca gtg gcec acg gecec aac get aag gtc 348
Val Thr Val Asn Pro Phe Val Ser Val Ala Thr Ala Asn Ala Lys Val
80 85 90 95
ctg att gaa ttg gaa cca ccc ttt gga gac tca tac ata gtg gtg ggc 396
Leu Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr Ile Val Val Gly
100 105 110
aga gga gaa caa cag att aat cac cat tgg cac aag tct ggt agc agc 444
Arg Gly Glu Gln Gln Ile Asn His His Trp His Lys Ser Gly Ser Ser
115 120 125
att ggc aaa act agt ggg gtt ctg gaa aac cgg gct get cag gge gat 492
Ile Gly Lys Thr Ser Gly Val Leu Glu Asn Arg Ala Ala Gln Gly Asp
130 135 140
att act gca ccc gge ggt get cge cgt tta acg ggt gat cag act gcc 540
Ile Thr Ala Pro Gly Gly Ala Arg Arg Leu Thr Gly Asp Gln Thr Ala
145 150 155
gct ctg cgt gat tet ctt age gat aaa cct geca aaa aat att att ttg 588
Ala Leu Arg Asp Ser Leu Ser Asp Lys Pro Ala Lys Asn Ile Ile Leu
160 165 170 175
ctg att ggc gat ggg atg ggg gac tcg gaa att act gee gea cgt aat 0636
Leu Ile Gly Asp Gly Met Gly Asp Ser Glu [le Thr Ala Ala Arg Asn
180 185 190
tat gcc gaa ggt geg gge gge ttt ttt aaa ggt ata gat gee tta ccg 684
Tyr Ala Glu Gly Ala Gly Gly Phe Phe Lys Gly Ile Asp Ala Leu Pro
195 200 205
ctt acc ggg caa tac act cac tat gcg ctg aat aaa aaa acc ggc aaa 732
Leu Thr Gly Gln Tyr Thr His Tyr Ala Leu Asn Lys Lys Thr Gly Lys
210 215 220
ccg gac tac gtc acc gac tcg get gea tca geca acc gee tgg tca acce 780
Pro Asp Tyr Val Thr Asp Ser Ala Ala Ser Ala Thr Ala Trp Ser Thr
225 230 235
ggt gtc aaa acc tat aac ggc gecg ctg gge gtc gat att cac gaa aaa 828
Gly Val Lys Thr Tyr Asn Gly Ala Leu Gly Val Asp Ile His Glu Lys
240 245 250 255
gat cac cca acg att ctg gaa atg gca aaa gcc gca ggt ctg geg acc 876
Asp His Pro Thr Ile Leu Glu Met Ala Lys Ala Ala Gly Leu Ala Thr

56



CN 101784561 A 25/46 T1
260 265 270
ggt aac gtt tct acc gca gag ttg cag ggt gcc acg ccc get geg ctg 924
Gly Asn Val Ser Thr Ala Glu Leu Gln Gly Ala Thr Pro Ala Ala Leu
275 280 285
gtg gca cat gtg acc tcg cge aaa tge tac ggt ccg age geg acc agt 972
Val Ala His Val Thr Ser Arg Lys Cys Tyr Gly Pro Ser Ala Thr Ser
290 295 300
gaa aaa tgt ccg ggt aac gct ctg gaa aaa gge gga aaa gga tcg att 1020
Glu Lys Cys Pro Gly Asn Ala Leu Glu Lys Gly Gly Lys Gly Ser Ile
305 310 315
acc gaa cag ctg ctt aac gct cgt gece gac gtt acg ctt gge gge gge 1068
Thr Glu Gln Leu Leu Asn Ala Arg Ala Asp Val Thr Leu Gly Gly Gly
320 325 330 335
gca aaa acc ttt gct gaa acg gca acc gct ggt gaa tgg cag gga aaa 1116
Ala Lys Thr Phe Ala Glu Thr Ala Thr Ala Gly Glu Trp Gln Gly Lys
340 345 350
acg ctg cgt gaa cag gca cag gcg cgt ggt tat cag ttg gtg age gat 1164
Thr Leu Arg Glu Gln Ala Gln Ala Arg Gly Tyr Gln Leu Val Ser Asp
355 360 365
gct gee teca ctg aat tcg gtg acg gaa geg aat cag caa aaa ccc ctg 1212
Ala Ala Ser Leu Asn Ser Val Thr Glu Ala Asn Gln Gln Lys Pro Leu
370 375 380
ctt gge ctg ttt get gac gge aat atg cca gtg cge tgg cta gga ccg 1260
Leu Gly Leu Phe Ala Asp Gly Asn Met Pro Val Arg Trp Leu Gly Pro
385 390 395
aaa gca acg tac cat ggc aat atc gat aag ccc geca gtc acc tgt acg 1308
Lys Ala Thr Tyr His Gly Asn Ile Asp Lys Pro Ala Val Thr Cys Thr
400 405 410 415
cca aat ccg caa cgt aat gac agt gta cca acc ctg gcg cag atg acc 1356
Pro Asn Pro Gln Arg Asn Asp Ser Val Pro Thr Leu Ala Gln Met Thr
420 425 430
gac aaa gcc att gaa ttg ttg agt aaa aat gag aaa ggc ttt ttc ctg 1404
Asp Lys Ala Ile Glu Leu Leu Ser Lys Asn Glu Lys Gly Phe Phe Leu
435 440 445
caa gtt gaa ggt gcg tca atc gat aaa cag aat cat gct gcg aat cct 1452
Gln Val Glu Gly Ala Ser Ile Asp Lys Gln Asn His Ala Ala Asn Pro
450 455 460
tgt ggg caa att gge gag acg gtc gat ctc gat gaa gece gta caa cgg 1500
Cys Gly Gln Ile Gly Glu Thr Val Asp Leu Asp Glu Ala Val Gln Arg
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465 470 475

gcg ctg gaa ttc gect aaa aag gag ggt aac acg ctg gtc ata gtc acc 1548
Ala Leu Glu Phe Ala Lys Lys Glu Gly Asn Thr Leu Val Ile Val Thr

480 485 490 495

gct gat cac gee cac gee age cag att gtt geg ccg gat acc aaa get 1596
Ala Asp His Ala His Ala Ser Gln Ile Val Ala Pro Asp Thr Lys Ala

500 505h 510
ccg gge ctc acc cag gecg cta aat acc aaa gat ggc geca gtg atg gtg 1644
Pro Gly Leu Thr Gln Ala Leu Asn Thr Lys Asp Gly Ala Val Met Val
515 520 525
atg agt tac ggg aac tcc gaa gag gat tca caa gaa cat acc ggc agt 1692
Met Ser Tyr Gly Asn Ser Glu Glu Asp Ser Gln Glu His Thr Gly Ser
530 535 540
cag ttg cgt att gcg gcg tat gge ccg cat gece gee aat gtt gtt gga 1740
Gln Leu Arg Ile Ala Ala Tyr Gly Pro His Ala Ala Asn Val Val Gly
545 550 555

ctg acc gac cag acc gat ctc ttc tac acc atg aaa gcc get ctg ggg 1788
Leu Thr Asp Gln Thr Asp Leu Phe Tyr Thr Met Lys Ala Ala Leu Gly

560 565 570 b7H

ctg aaa taa 1797
Leu Lys

<210>10
<211>577
<212>PRT
213> NLJF4

<220>
<223> & A A

<400>10

Arg Thr Pro Glu Met Pro Val Glu His His His His His His Asp Asp
1 5 10 15
Asp Asp Lys Val Asp Lys Gly Thr Thr Tyr Gly Val Cys Ser Lys Ala
20 25 30
Phe Lys Phe Leu Gly Thr Pro Ala Asp Thr Gly His Gly Thr Val Val
35 40 45
Leu Glu Leu Gln Tyr Thr Gly Thr Asp Gly Pro Cys Lys Val Pro Ile
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50

Ser Ser Val

65
Thr

Ile
Gly
Gly
Thr
145
Leu
Ile
Ala
Thr
Asp
225
Val
His
Asn
Ala
Lys
305
Glu

Lys

Leu

Val
Glu
Glu
Lys
130
Ala
Arg
Gly
Glu
Gly
210
Tyr
Lys
Pro
Val
His
290
Cys

Gln

Thr

Asn
Leu
Gln
115
Thr
Pro
Asp
Asp
Gly
195
Gln
Val
Thr
Thr
Ser
275
Val
Pro
Leu

Phe

Glu
355

Ala
Pro
Glu
100
Gln
Ser
Gly
Ser
Gly
180
Ala
Tyr
Thr
Tyr
Ile
260
Thr
Thr
Gly
Leu
Ala

340
Gln

Ser
Phe
85

Pro
Ile
Gly
Gly
Leu
165
Met
Gly
Thr
Asp
Asn
245
Leu
Ala
Ser
Asn
Asn
325

Glu

Ala

Leu
70

Val
Pro
Asn
Val
Ala
150
Ser
Gly
Gly
His
Ser
230
Gly
Glu
Glu
Arg
Ala
310
Ala

Thr

Gln

55

Asn

Ser

Phe

His

Leu

135

Arg

Asp

Asp

Phe

Tyr

215

Ala

Ala

Met

Leu

Lys

295

Leu

Arg

Ala

Ala

Asp

Val

Gly

His

120

Glu

Arg

Lys

Ser

Phe

200

Ala

Ala

Leu

Ala

Gln

280

Cys

Glu

Ala

Thr

Arg
360

Leu
Ala
Asp
105
Trp
Asn
Leu
Pro
Glu
185
Lys
Leu
Ser
Gly
Lys
265
Gly
Tyr
Lys
Asp
Ala

345
Gly

59

Thr
Thr
90

Ser
His
Arg
Thr
Ala
170
Tle
Gly
Asn
Ala
Val
250
Ala
Ala
Gly
Gly
Val
330

Gly

Tyr

Pro
75

Ala
Tyr
Lys
Ala
Gly
155
Lys
Thr
Ile
Lys
Thr
235
Asp
Ala
Thr
Pro
Gly
315
Thr

Glu

Gln

60
Val

Asn
Ile
Ser
Ala
140
Asp
Asn
Ala
Asp
Lys
220
Ala
Ile
Gly
Pro
Ser
300

Lys

Leu

Leu

Gly

Ala

Val

Gly

125

Gln

Gln

Ile

Ala

Ala

205

Thr

Trp

His

Leu

Ala

285

Ala

Gly

Gly

Gln

Val
365

Arg
Lys
Val
110
Ser
Gly
Thr
Ile
Arg
190
Leu
Gly
Ser
Glu
Ala
270
Ala
Thr
Ser
Gly
Gly

350

Ser

Leu
Val
95

Gly
Ser
Asp
Ala
Leu
175
Asn
Pro
Lys
Thr
Lys
255
Thr
Leu
Ser
Ile
Gly

335

Asp

Val
80

Leu
Arg
Ile
Ile
Ala
160
Leu
Tyr
Leu
Pro
Gly
240
Asp
Gly
Val
Glu
Thr
320
Ala

Thr

Ala
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Ala
Gly
385
Ala
Asn
Lys
Val
Gly
465
Leu
Asp
Gly
Ser
Leu
545

Thr

Lys

Ser
370
Leu
Thr
Pro
Ala
Glu
450
Gln
Glu
His
Leu
Tyr
530

Arg

Asp

<210>11
<211>1788

<212>DNA

Leu

Phe

Tyr

Gln

Ile

435

Gly

Ile

Phe

Ala

Thr

515

Gly

Ile

Gln

Asn

Ala

His

Arg

420

Glu

Ala

Gly

Ala

His

500

Gln

Asn

Ala

Thr

213> N4

220>
<223> Zwfith H6-ED3. YF-PhoA % [K] ) DNA ( 3K H pEBL17)

220>

221> f5 5k

<222>(1).. (63)

Ser

Asp

Gly

405

Asn

Leu

Ser

Glu

Lys

485

Ala

Ala

Ser

Ala

Asp
565

Val
Gly
390
Asn
Asp
Leu
Ile
Thr
470
Lys
Ser
Leu
Glu
Tyr

550

Leu

Thr
375
Asn
Ile
Ser
Ser
Asp
455
Val
Glu
Gln
Asn
Glu
535

Gly

Phe

Glu Ala Asn Gln Gln

Met
Asp
Val
Lys
440
Lys
Asp
Gly
Ile
Thr
520
Asp

Pro

Tyr

Pro

Lys

Pro

425

Asn

Gln

Leu

Asn

Val

505

Lys

Ser

His

Thr

60

Val

Pro

410

Thr

Glu

Asn

Asp

Thr

490

Ala

Asp

Gln

Ala

Met
570

380
Arg Trp
395
Ala Val

Leu Ala

Lys Gly

His Ala
460

Glu Ala

475

Leu Val

Pro Asp

Gly Ala

Glu His
540

Ala Asn

555

Lys Ala

Lys

Leu

Thr

Gln

Phe

445

Ala

Val

Ile

Thr

Val

525

Thr

Val

Ala

Pro

Gly

Cys

Met

430

Phe

Asn

Gln

Val

Lys

510

Met

Gly

Val

Leu

Leu

Pro

Thr

415

Thr

Leu

Pro

Arg

Thr

495

Ala

Val

Ser

Gly

Gly
h75

Leu
Lys
400
Pro
Asp
Gln
Cys
Ala
480
Ala
Pro
Met
Gln
Leu

560

Leu
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<220>

<221>CDS

<222>(64).. (1788)

<223>H6-ED3. YF-PhoA (88105 = Hi s #ric. ;127444 = ED3. YF ;64-81 LA}
454-1788 = PhoA)

<400>11

gtgaaacaaa gcactattge actggcactc ttaccgttac

gce

gat
Asp

aaa

Lys

gtg
Val

ata
Ile

aca
Thr
80

gtg
Val

tca

Ser

act
Thr

CcccC

Pro

cgg aca cca
Arg Thr Pro

1
gac

Asp

atg
Met

atg
Met

gta
Val
65

gtt
Val

aac

Asn

cgt
Arg

agt

Ser

g8¢C
Gly
145

gat
Asp

ttt
Phe

cag
Gln
50

gct
Ala

aac

Asn

cca

Pro

cte

Leu

888
Gly
130
ggt
Gly

aag

Lys

ttt
Phe
35

gtg
Val

gat
Asp

CCC

Pro

cct

Pro

act
Thr
115
gtt
Val

gct
Ala

gaa
Glu

gtc
Val
20

gtc
Val

aaa

Lys

gat
Asp

atc
Ile

ttt
Phe
100
tac

Tyr

ctg

Leu

cge

Arg

atg
Met
5

gac

Asp

aag

Lys

gtg
Val

ctt

Leu

gce
Ala
85

gga
Gly

cag
Gln

gaa
Glu

cgt
Arg

CcCC

Pro

aaa

Lys

aac

Asn

tca

Ser

aca
Thr
70

tca

Ser

gac

Asp

tegg
Trp

aac

Asn

tta
Leu
150

gtc
Val

288
Gly

cca

Pro

aaa
Lys
55

gCg
Ala

acce
Thr

agc

Ser

cac
His

Cgg

135
acg
Thr

gaa cat
Glu His

aca tcc
Thr Ser
25

act gac
Thr Asp
40

gga gcc
Gly Ala

gca atc
Ala Ile

aat gat
Asn Asp

tac att
Tyr Ile

105
aaa gag
Lys Glu
120

Ala Ala

ggt gat
Gly Asp

61

cac
His
10

tac

Tyr

act
Thr

cCcC

Pro

aat

Asn

gat
Asp
90

atc
Ile

gga
Gly

cag
Gln

cag
Gln

tgtttaccce tgtgacaaaa

cat
His

aaa

Lys

ggt
Gly

tgc
Cys

aaa
Lys
75

gaa
Glu

gtt
Val

agc

Ser

g8cC
Gly

act
Thr
155

cac
His

ata
Ile

cat
His

agg
Arg
60

g8cC
Gly

gtg
Val

888
Gly

tca

Ser

gat
Asp
140
gce

Ala

cat cac gac

His

tgc
Cys

g8cC
Gly
45

att
Ile

att
Ile

ctg

Leu

aga

Arg

ata
Ile
125
att
Ile

gct
Ala

His

act
Thr
30

act
Thr

cca

Pro

ttg

Leu

att
Ile

gga
Gly
110
gga
Gly

act
Thr

ctg

Leu

Asp
15
gac

Asp

gtt
Val

gtg
Val

gtt
Val

gag
Glu
95

gat
Asp

aag

Lys

gca
Ala

cgt
Arg

60
108

156

204

252

300

348

396

444

492

540
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gat tct ctt age gat aaa cct gca aaa aat att att ttg ctg att gge 588
Asp Ser Leu Ser Asp Lys Pro Ala Lys Asn Ile Ile Leu Leu Ile Gly
160 165 170 175
gat ggg atg ggg gac tcg gaa att act gcc geca cgt aat tat gec gaa 636
Asp Gly Met Gly Asp Ser Glu Ile Thr Ala Ala Arg Asn Tyr Ala Glu

180 185 190
ggt gcg gge gge ttt ttt aaa ggt ata gat gecc tta ccg ctt acc ggg 684
Gly Ala Gly Gly Phe Phe Lys Gly Ile Asp Ala Leu Pro Leu Thr Gly
195 200 205
caa tac act cac tat gcg ctg aat aaa aaa acc ggc aaa ccg gac tac 732
Gln Tyr Thr His Tyr Ala Leu Asn Lys Lys Thr Gly Lys Pro Asp Tyr
210 215 220
gtc acc gac tcg gct geca tca gca acc gee tgg tca acc ggt gtc aaa 780
Val Thr Asp Ser Ala Ala Ser Ala Thr Ala Trp Ser Thr Gly Val Lys
225 230 235
acc tat aac ggc gcg ctg gge gtec gat att cac gaa aaa gat cac cca 828
Thr Tyr Asn Gly Ala Leu Gly Val Asp Ile His Glu Lys Asp His Pro
240 245 250 255
acg att ctg gaa atg gca aaa gcc geca ggt ctg geg acc ggt aac gtt 876
Thr Ile Leu Glu Met Ala Lys Ala Ala Gly Leu Ala Thr Gly Asn Val
260 265 270
tct acc gca gag ttg cag ggt gecc acg cce get geg ctg gtg gea cat 924
Ser Thr Ala Glu Leu Gln Gly Ala Thr Pro Ala Ala Leu Val Ala His
275 280 285
gtg acc tcg cge aaa tge tac ggt ccg age geg acc agt gaa aaa tgt 972
Val Thr Ser Arg Lys Cys Tyr Gly Pro Ser Ala Thr Ser Glu Lys Cys
290 295 300
ccg ggt aac get ctg gaa aaa gge gga aaa gga tcg att acc gaa cag 1020
Pro Gly Asn Ala Leu Glu Lys Gly Gly Lys Gly Ser Ile Thr Glu Gln
305 310 315
ctg ctt aac gct cgt gee gac gtt acg ctt gge gge gge geca aaa acc 1068
Leu Leu Asn Ala Arg Ala Asp Val Thr Leu Gly Gly Gly Ala Lys Thr
320 325 330 335
ttt gct gaa acg gca acc get ggt gaa tgg cag gga aaa acg ctg cgt 1116
Phe Ala Glu Thr Ala Thr Ala Gly Glu Trp Gln Gly Lys Thr Leu Arg
340 345 350
gaa cag gca cag gcg cgt ggt tat cag ttg gtg age gat get gec tca 1164
Glu Gln Ala Gln Ala Arg Gly Tyr Gln Leu Val Ser Asp Ala Ala Ser
3bbh 360 365
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ctg aat tcg gtg acg gaa gcg aat cag caa aaa ccc ctg ctt ggec ctg 1212
Leu Asn Ser Val Thr Glu Ala Asn Gln Gln Lys Pro Leu Leu Gly Leu

370 37h 380
ttt gct gac gge aat atg cca gtg cge tgg cta gga ccg aaa gea acg 1260
Phe Ala Asp Gly Asn Met Pro Val Arg Trp Leu Gly Pro Lys Ala Thr
385 390 395
tac cat ggc aat atc gat aag ccc geca gtc acc tgt acg cca aat ccg 1308
Tyr His Gly Asn Ile Asp Lys Pro Ala Val Thr Cys Thr Pro Asn Pro
400 405 410 415
caa cgt aat gac agt gta cca acc ctg gcg cag atg acc gac aaa gcc 1356
Gln Arg Asn Asp Ser Val Pro Thr Leu Ala Gln Met Thr Asp Lys Ala
420 425 430
att gaa ttg ttg agt aaa aat gag aaa ggc ttt ttc ctg caa gtt gaa 1404
Ile Glu Leu Leu Ser Lys Asn Glu Lys Gly Phe Phe Leu Gln Val Glu
435 440 445
ggt gcg tca atc gat aaa cag aat cat gct gecg aat cct tgt ggg caa 1452
Gly Ala Ser Ile Asp Lys Gln Asn His Ala Ala Asn Pro Cys Gly Gln
450 455 460
att ggc gag acg gtc gat ctc gat gaa gcec gta caa cgg gecg ctg gaa 1500
Ile Gly Glu Thr Val Asp Leu Asp Glu Ala Val Gln Arg Ala Leu Glu
465 470 475
ttc gct aaa aag gag ggt aac acg ctg gtc ata gtc acc gect gat cac 1548
Phe Ala Lys Lys Glu Gly Asn Thr Leu Val Ile Val Thr Ala Asp His
480 485 490 495
gce cac gec age cag att gtt geg ccg gat ace aaa get ccg gge cte 1596
Ala His Ala Ser Gln Ile Val Ala Pro Asp Thr Lys Ala Pro Gly Leu
500 505 510
acc cag gcg cta aat acc aaa gat ggc gca gtg atg gtg atg agt tac 1644
Thr Gln Ala Leu Asn Thr Lys Asp Gly Ala Val Met Val Met Ser Tyr
515 520 525
ggg aac tcc gaa gag gat tca caa gaa cat acc ggc agt cag ttg cgt 1692
Gly Asn Ser Glu Glu Asp Ser Gln Glu His Thr Gly Ser Gln Leu Arg
530 535 540
att gcg gcg tat gge ccg cat gee gee aat gtt gtt gga ctg acc gac 1740
Ile Ala Ala Tyr Gly Pro His Ala Ala Asn Val Val Gly Leu Thr Asp
545 550 bbb
cag acc gat ctc ttc tac acc atg aaa gcc get ctg ggg ctg aaa taa 1788
Gln Thr Asp Leu Phe Tyr Thr Met Lys Ala Ala Leu Gly Leu Lys
560 565 570
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<210>12

<211>574
<212>PRT

213> NLF%

<220>

<223> B A EAA

<400>12

Arg
1
Asp
Met
Met
Val
65
Val
Asn
Arg
Ser
Gly
145
Ser
Gly

Ala

Tyr

Thr
Asp
Phe
Gln
50

Ala
Asn
Pro
Leu
Gly
130
Gly

Leu

Met

Thr
210

Pro
Lys
Phe
35

Val
Asp
Pro
Pro
Thr
115
Val
Ala
Ser
Gly
Gly

195
His

Glu
Val
20

Val
Lys
Asp
Ile
Phe
100
Tyr
Leu
Arg
Asp
Asp
180

Phe

Tyr

Met

Asp

Lys

Val

Leu

Ala

85

Gly

Gln

Glu

Arg

Lys

165

Ser

Phe

Ala

Pro

Lys

Asn

Ser

Thr

70

Ser

Asp

Trp

Asn

Leu

150

Pro

Glu

Lys

Leu

Val

Gly

Pro

Lys

55

Ala

Thr

Ser

His

Arg

135

Thr

Ala

Ile

Gly

Asn
215

Glu

Thr

Thr

40

Gly

Ala

Asn

Tyr

Lys

120

Ala

Gly

Lys

Thr

Ile
200

His
Ser
25

Asp
Ala
Ile
Asp
Ile
105
Glu
Ala

Asp

Asn

64

His
10

Tyr
Thr
Pro
Asn
Asp
90

Ile
Gly
Gln
Gln
Ile
170
Ala

Ala

Thr

His

Lys

Gly

Cys

Lys

75

Glu

Val

Ser

Gly

Thr

155

Ile

Arg

Leu

Gly

His

Ile

His

Arg

60

Gly

Val

Gly

Ser

Asp

140

Ala

Leu

Asn

Pro

220

His
Cys
Gly
45

Ile
Ile
Leu
Arg
Ile
125
Ile
Ala
Leu
Tyr
Leu

205

Pro

His
Thr
30

Thr
Pro
Leu
Ile
Gly
110
Gly
Thr
Leu
Ile
Ala
190

Thr

Asp

Asp
15

Asp
Val
Val

Val

Glu
95
Asp

Lys

Ala

Arg

Gly

175
Glu

Asp

Lys

Val

Tle

Thr

80

Val

Ser

Thr

Pro

Asp

160

Asp

Gly

Gln

Val
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Thr Asp
225
Tyr Asn

Ile Leu

Thr Ala

Thr Ser

290
Gly Asn
305

Leu Asn

Ala Glu

Gln Ala

Asn Ser
370

Ala Asp

385

His Gly

Arg Asn
Glu Leu
Ala Ser
450
Gly Glu
465
Ala Lys
His Ala

Gln Ala

Asn Ser

Ser
Gly
Glu
Glu
275
Arg
Ala
Ala
Thr
Gln
355
Val
Gly
Asn
Asp
Leu
435
Ile
Thr
Lys
Ser
Leu

515
Glu

Ala Ala Ser

Ala
Met
260
Leu
Lys
Leu
Arg
Ala
340
Ala
Thr
Asn
Ile
Ser
420
Ser
Asp
Val
Glu
Gln
500

Asn

Glu

Leu
245
Ala
Gln
Cys
Glu
Ala
325
Thr
Arg
Glu
Met
Asp
405
Val
Lys
Lys
Asp
Gly
485
Ile

Thr

Asp

230
Gly

Lys

Gly

Tyr

Lys

310

Asp

Ala

Gly

Ala

Pro

390

Lys

Pro

Asn

Gln

Leu

470

Asn

Val

Lys

Ser

Ala

Val

Ala

Ala

Gly

295

Gly

Val

Gly

Tyr

Asn

375

Val

Pro

Thr

Glu

Asn

455

Asp

Thr

Ala

Asp

Gln

Thr Ala Trp Ser

Asp lle

Ala Gly

265
Thr Pro
280

Pro Ser

Gly Lys

Thr Leu

Glu Trp
345

Gln Leu

360

Gln Gln

Arg Trp

Ala Val

Leu Ala
425

Lys Gly

440

His Ala

Glu Ala

Leu Val

Pro Asp
505

Gly Ala

520

Glu His

65

His
250
Leu
Ala
Ala
Gly
Gly
330
Gln
Val
Lys
Leu
Thr
410
Gln
Phe
Ala
Val
Ile
490
Thr

Val

Thr

235
Glu

Ala
Ala
Thr
Ser
315
Gly
Gly
Ser
Pro
Gly
395
Cys
Met
Phe
Asn
Gln
475
Val
Lys

Met

Gly

Thr

Lys

Thr

Leu

Ser

300

Ile

Gly

Lys

Asp

Leu

380

Pro

Thr

Thr

Leu

Pro

460

Arg

Thr

Ala

Val

Ser

Gly
Asp
Gly
Val
285
Glu
Thr
Ala
Thr
Ala
365
Leu
Lys
Pro
Asp
Gln
445
Cys
Ala
Ala
Pro
Met

525
Gln

Val
His
Asn
270
Ala
Lys
Glu
Lys
Leu
350
Ala
Gly
Ala
Asn
Lys
430
Val
Gly
Leu
Asp
Gly
510

Ser

Leu

Lys
Pro
255
Val
His
Cys
Gln
Thr
335
Arg
Ser
Leu
Thr
Pro
415
Ala
Glu
Gln
Glu
His
495
Leu

Tyr

Arg

Thr
240
Thr
Ser
Val
Pro
Leu
320
Phe
Glu
Leu
Phe
Tyr
400
Gln
Ile
Gly
Ile
Phe
480
Ala
Thr

Gly

Ile
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530 535 540
Ala Ala Tyr Gly Pro His Ala Ala Asn Val Val Gly Leu Thr Asp Gln
545 550 bbb 560
Thr Asp Leu Phe Tyr Thr Met Lys Ala Ala Leu Gly Leu Lys
565 570

<210>13
C211>7727
<212>DNA
<213> JiRi pEBL1
220>
<221>misc_feature
<222>(1732).. (2976)
223> RIEZE DS (KA pUC4K) (antisens)
<400>13
aggcecttte gtettcaaga attcgacace atcgaatggt gcaaaacctt tcgeggtatg 60
gcatgatage gecccggaaga gagtcaattc agggtggtga atgtgaaacce agtaacgtta 120
tacgatgtcg cagagtatge cggtgtetet tatcagaccg tttcccgegt ggtgaaccag 180
gccagecacg tttctgegaa aacgegggaa aaagtggaag cggegatgge ggagetgaat 240
tacattccca accgegtgge acaacaactg gegggeaaac agtcecgttget gattggegtt 300
gccaccteca gtetggeeet geacgegeeg tcgecaaattg tcgeggegat taaatctcege 360
gcecgatcaac tgggtgecag cgtggtgetg tecgatggtag aacgaagegg cgtegaagee 420
tgtaaagcgg cggtgecacaa tcttctcgeg caacgegteca gtgggetgat cattaactat 480
ccgetggatg accaggatge cattgetgtg gaagetgect gecactaatgt tccggegtta 540
tttcttgatg tctctgacca gacacccatc aacagtatta ttttctccca tgaagacggt 600
acgcgactgg gegtggagea tctggtegea ttgggtcace agecaaatcge getgttageg 660
ggcccattaa gttcectgtete ggegegtetg cgtetggetg getggeataa atatctcact 720
cgcaatcaaa ttcagccgat agcggaacgg gaaggegact ggagtgecat gteecggtttt 780
caacaaacca tgcaaatgct gaatgaggge atcgttccca ctgegatget ggttgcecaac 840
gatcagatgg cgctgggege aatgegegece attaccgagt ccgggetgeg cgttggtgeg 900
gatatctcgg tagtgggata cgacgatacc gaagacagct catgttatat cccgecgtca 960
accaccatca aacaggattt tcgcctgetg gggcaaacca gegtggacceg cttgetgeaa 1020
ctctctcagg gccaggeggt gaagggecaat cagetgttge ccgtectcact ggtgaaaaga 1080
aaaaccaccc tggcgcecccaa tacgcaaacc gectctecee gegegttgge cgattcatta 1140
atgcagectgg cacgacaggt ttcccgactg gaaageggge agtgaattcet ggegaatcct 1200
ctgaccagcce agaaaacgac ctttctgtge tgaaaccgga tgetgecaatt cagagegeca 1260
gcaagtgggg gacagcagaa gacctgaccg ccgecagagtg gatgtttgac atggtgaaga 1320
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ctatcgcacc atcagccaga aaaccgaatt ttgetgggtg ggetaacgat atccgectga 1380
tgecgtgaacg tgacggacgt aaccaccgeg acatgtgtgt getgttcecege tgggeatgece 1440
aggacaactt ctggtccggt aacgtgetga geeccggecaa gettactece catcceccectg 1500
ttgacaatta atcatcgget cgtataatgt gtggaattgt gagecggataa caatttcaca 1560
caggaaacag gatcctttaa tgtatttgta catggagaaa ataaagtgaa acaaagcact 1620
attgcactgg cactcttacc gttactgttt acccctgtga caaaagcccg gacaccagaa 1680
atgcccgtcg aacatcacca tcaccatcac gacgatgacg ataaggtcga cctgecagggg 1740
ggggggggaa agcecacgttg tgtctcaaaa tctctgatgt tacattgcac aagataaaaa 1800
tatatcatca tgaacaataa aactgtctge ttacataaac agtaatacaa ggggtgttat 1860
gagccatatt caacgggaaa cgtcttgetc gaggecgega ttaaattcca acatggatge 1920
tgatttatat gggtataaat gggctcgega taatgtcggg caatcaggtg cgacaatcta 1980
tcgattgtat gggaagcccg atgegecaga gttgtttetg aaacatggca aaggtagegt 2040
tgccaatgat gttacagatg agatggtcag actaaactgg ctgacggaat ttatgcctct 2100
tccgaccatc aagcatttta tccgtactcce tgatgatgeca tggttactca ccactgegat 2160
cccegggaaa acagecattce aggtattaga agaatatcct gattcaggtg aaaatattgt 2220
tgatgcgetg gecagtgttcece tgegecggtt geattcegatt cctgtttgta attgtecttt 2280
taacagcgat cgcgtatttc gtctcgetca ggegecaatca cgaatgaata acggtttggt 2340
tgatgcgagt gattttgatg acgagcgtaa tggtggectg ttgaacaagt ctggaaagaa 2400
atgcataage ttttgccatt ctcaccggat tcagtcgtca ctcatggtga tttctcactt 2460
gataacctta tttttgacga ggggaaatta ataggttgta ttgatgttgg acgagtcgga 2520
atcgcagacc gataccagga tcttgecate ctatggaact gecteggtga gttttetect 2580
tcattacaga aacggctttt tcaaaaatat ggtattgata atcctgatat gaataaattg 2640
cagtttcatt tgatgctcga tgagtttttc taatcagaat tggttaattg gttgtaacac 2700
tggcagageca ttacgctgac ttgacgggac ggeggetttg ttgaataaat cgaacttttg 2760
ctgagttgaa ggatcagatc acgcatcttc ccgacaacge agaccgttce gtggecaaage 2820
aaaagttcaa aatcaccaac tggtccacct acaacaaagc tctcatcaac cgtggetcce 2880
tcactttctg gctggatgat ggggegattc aggectggta tgagtcageca acaccttcett 2940
cacgaggcag acctcagecge ccccecceccecece ctgecaggteg acgagetece ggggttetgg 3000
aaaaccgggce tgctcaggge gatattactg cacccggegg tgetegeegt ttaacgggte 3060
atcagactge cgctcectgegt gattctectta gecgataaacce tgcaaaaaat attattttge 3120
tgattggecga tgggatgggg gactcggaaa ttactgecge acgtaattat gecgaaggtg 3180
cgggeggett ttttaaaggt atagatgect taccgettac cgggcaatac actcactatg 3240
cgctgaataa aaaaaccggc aaaccggact acgtcaccga ctcggetgea tcagcaaccg 3300
cctggtcaac cggtgtcaaa acctataacg gecgegetggg cgtegatatt cacgaaaaag 3360
atcacccaac gattctggaa atggcaaaag ccgcaggtct ggcgaccggt aacgtttcta 3420
ccgcagagtt gcagggtgece acgecceccecgetg cgetggtgge acatgtgace tcgegecaaat 3480
gctacggtcce gagegecgace agtgaaaaat gtccgggtaa cgetctggaa aaaggeggaa 3540
aaggatcgat taccgaacag ctgcttaacg ctcgtgecga cgttacgett ggeggeggeg 3600
caaaaacctt tgctgaaacg gcaaccgetg gtgaatggea gggaaaaacg ctgecgtgaac 3660
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aggcacagge gegtggttat cagttggtega gegatgetge ctcactgaat tcggtgacgg 3720
aagcgaatca gcaaaaaccce ctgettggee tgtttgetga cggecaatatg ccagtgeget 3780
ggctaggacc gaaagcaacg taccatggca atatcgataa gcccgecagtc acctgtacge 3840
caaatccgca acgtaatgac agtgtaccaa ccctggecgea gatgaccgac aaagceccattg 3900
aattgttgag taaaaatgag aaaggctttt tcctgcaagt tgaaggtgeg tcaatcgata 3960
aacagaatca tgctgcgaat ccttgtggge aaattggecga gacggtcgat ctcgatgaag 4020
ccgtacaacg ggcgectggaa ttcgectaaaa aggagggtaa cacgetggte atagtcaccg 4080
ctgatcacgc ccacgccage cagattgttg cgecggatac caaagectceccg ggectcecaccce 4140
aggcgctaaa taccaaagat ggcgcagtga tggtgatgag ttacgggaac tccgaagagg 4200
attcacaaga acataccggc agtcagttge gtattgegge gtatggeccg catgcecgeca 4260
atgttgttgg actgaccgac cagaccgatc tcttctacac catgaaagcc gectctgggge 4320
tgaaataaaa ccgcgeccgg cagtgaattt tcgetgecgg gtggtttttt tgetgttage 4380
aaccagactt aatggcagat cacgggcgca tacgctcatg gttaaaacat gaagagggat 4440
ggtgctatga aaataacatt actggttacc ttgetttteg gtetggtttt tttaaccacc 4500
gtcggegetg ccgagagaac tttaacccca caacaacage gtatgacctc ctgtaatcag 4560
caggcgacgg cgcaggegtt gaaaggggat getcgtaaga cctacatgag tgattgectg 4620
aagaacagca agtctgecgee tggecgaaaaa agtttgacge cacagcagca aaagatgcege 4680
gaatgcaata atcaagcaac acaacaatct ctgaaaggtg atgatcgtaa taagtttatg 4740
agtgcctgee tcaagaaage cgectgatac ctgatagtge taacgggtga gcectacgaaaa 4800
tggctcacce gaaatatcat acttctgect ttagectccgt ctctataatt tgggaaaatt 4860
gtttctgaat gttcccaaaa ataatgaatg atgaaaactt tttcaaaaaa gcggeggege 4920
acggggagga acctccttta actcctcaaa acgaacatca geggtcecggg ctgegetteg 4980
cccgtegegt cagactacce cgtgeggttg gectggetgg catgttetta cecgattgett 5040
caacgctggt ttcacacccg ccgeeggget ggtggtgget ggtgttggte ggetgggegt 5100
tcgtetggee geatttagee tggecagatag cgagcaggge cgtegatecg cttagecggg 5160
aaatttacaa cttaaaaacc gatgcagtat tagcgggaat gtgggtagge gtaatgggeg 5220
taaacgtget gectteccace gegatgttga tgattatgtg tctgaatttg atgggggceag 5280
gcggeceeceg tetgtttgte gegggtetgg tgttgatggt ggtttecectge cttgtecacce 5340
tcgagcaaga cgtttcccgt tgaatatgge tcataacacc ccttgtatta ctgtttatgt 5400
aagcagacag ttttattgtt catgatgata tatttttatc ttgtgcaatg taacatcaga 5460
gattttgaga cacaacgtgg ctttgttgaa taaatcgaac ttttgctgag ttgaaggatc 5520
agatcacgca tcttcccgac aacgcagacc gttcecgtgge aaagcaaaag ttcaaaatca 5580
ccaactggtc cacctacaac aaagctctca tcaaccgtgg ctccctcact ttectggetgg 5640
atgatgggge gattcaggee tggtatgagt cagcaacacc ttcttcacga ggcagacctce 5700
agcgetageg gagtgtatac tggettacta tgttggecact gatgagggte tcagtgaagt 5760
gcttcatgtg gecaggagaaa aaaggetgea ccggtgegte agcagaatat gtgatacagg 5820
atatattccg ctteccteget cactgactcg ctacgetecgg tecgttecgact geggegageg 5880
gaaatggctt acgaacgggg cggagatttc ctggaagatg ccaggaagat acttaacagg 5940
gaagtgagag ggccgeggea aageegtttt tccatagget ccgeccecect gacaageate 6000
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acgaaatctg acgctcaaat cagtggtggce gaaacccgac aggactataa agataccagg 6060
cgtttceecee tggeggetee ctegtgeget ctectgttee tgectttegg tttaccggtg 6120
tcattccget gttatggecg cgtttgtete attccacgee tgacactcag ttccgggtag 6180
gcagttcget ccaagctgga ctgtatgecac gaaccccceg ttcagtcecega ccgetgegece 6240
ttatccggta actatcgtct tgagtccaac ccggaaagac atgcaaaage accactggea 6300
gcagccactg gtaattgatt tagaggagtt agtcttgaag tcatgegecg gttaaggceta 6360
aactgaaagg acaagttttg gtgactgecge tcctccaage cagttacctc ggttcaaaga 6420
gttggtaget cagagaacct tcgaaaaacc geccctgcaag geggtttttt cgttttcaga 6480
gcaagagatt acgcgcagac caaaacgatc tcaagaagat catcttatta aggggtctga 6540
cgctcagtgg aacgaaaact cacgttaagg gattttggtc atgagattat caaaaaggat 6600
cttcacctag atccttttaa attaaaaatg aagttttaaa tcaatctaaa gtatatatga 06660
gtaaacttgg tctgacagtt accaatgctt aatcagtgag gcacctatct cagcgatctg 06720
tctatttcgt tcatccatag ttgecctgact ccccecgtegtg tagataacta cgatacggga 6780
gggcttacca tctggeccca gtgetgecaat gataccgega gacccacget caccggetcee 6840
agatttatca gcaataaacc agccagccgg aagggecgag cgcagaagtg gtectgeaac 6900
tttatccgee tccatccagt ctattaattg ttgecgggaa getagagtaa gtagttcegec 6960
agttaatagt ttgcgcaacg ttgttgecat tgetgecagge atcgtggtgt cacgetegte 7020
gtttggtatg gettcattca getececggtte ccaacgatca aggegagtta catgatcccee 7080
catgttgtge aaaaaagcgg ttagectcctt cggtceccteceg atcgttgtca gaagtaagtt 7140
ggccgeagtg ttatcactca tggttatgge agecactgecat aattctctta ctgtcatgec 7200
atccgtaaga tgcttttectg tgactggtga gtactcaacc aagtcattct gagaatagtg 7260
tatgcggega ccgagttget cttgecegge gtcaacacgg gataataccg cgecacatag 7320
cagaacttta aaagtgctca tcattggaaa acgttcttcg gggcgaaaac tctcaaggat 7380
cttaccgctg ttgagatcca gttcgatgta acccactcgt gcacccaact gatcttcage 7440
atcttttact ttcaccagecg tttctgggtg agcaaaaaca ggaaggcaaa atgecgcaaa 7500
aaagggaata agggcgacac ggaaatgttg aatactcata ctcttccttt ttcaatatta 7560
ttgaagcatt tatcagggtt attgtctcat gagcggatac atatttgaat gtatttagaa 7620
aaataaacaa ataggggttc cgcgecacatt tccccgaaaa gtgecacctg acgtctaaga 7680
aaccattatt atcatgacat taacctataa aaataggcgt atgcacg 1727
<210>14
<211>39
<212>DNA



CN 101784561 A F % % 38/46 T

gcecggeggte gacaaaggga tgtcatatgt gatgtgecac 39

<210>15
<211>35
<212>DNA
213> NTJF4

<220
<223> 5|¥y

<400>15
gtttagtact agttttccct atgetgette ccttce 35

<210>16
<211>36
<212>DNA
213> NTJF4

<220>
<223> 5|4y

<400>16
gcecggeggtce gacaaaggaa caacctatgg cgtctg 36

<210>17
<211>35
<212>DNA
213> NTF4

{220>
<223> 8|y

<400>17
ggtgagtact agttttgeca atgctgetac cagac 35

<210>18
{21122
<212>DNA
213> NTJF4
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22

21

<220>
<223> 5|4y

<400>18
g ¢c a ¢ t g g c¢c a c t ¢t t a ¢ ¢ g t t a ¢

<210>19
<211>21
<212>DNA
213> NP4

<220
<223> 2|4

<400>19

c a g t ¢ t g a t c a ¢ ¢ ¢c g t t a a a c

<210>20
<211>126
<212>DNA
213> NTJF4

(220>
<223>SEQ ID NO :13 [ 7 B

220>
<221>CDS
<222>(1).. (126)
<223>1-63 =15 FJIk :64-81 =l PhoA :88-105 = His frid
<400>20
gtg aaa caa agc act att gca ctg gca ctc tta ccg tta ctg ttt acc 48
Val Lys Gln Ser Thr Ile Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr
1 5) 10 15
cct gtg aca aaa gcc cgg aca cca gaa atg ccc gtc gaa cat cac cat 96
Pro Val Thr Lys Ala Arg Thr Pro Glu Met Pro Val Glu His His His
20 25 30

71
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cac cat cac gac gat gac gat aag gtc gac 126
His His His Asp Asp Asp Asp Lys Val Asp
35 40

<210>21
<211>42

<212>PRT
213> NLJF5

<220>
<223> & Rk AR

<400>21

Val Lys Gln Ser Thr Ile Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr

1 5 10 15
Pro Val Thr Lys Ala Arg Thr Pro Glu Met Pro Val Glu His His His
20 25 30
His His His Asp Asp Asp Asp Lys Val Asp
35 40
<210>22
<211>32
<212>DNA

213> NLF%

(220>
<223> 3k H SEQ 1D NO :13 [ 5 B

220>

<221>CDS

<222>(3).. (32)

<{223>18-32 = PhoA

<400>22

gt cga cga gct ccc ggg gtt ctg gaa aac cgg 32
Arg Arg Ala Pro Gly Val Leu Glu Asn Arg
1 5) 10

<210>23

72
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<211>10

<212>PRT
213> NL#%)

<220>

<223> & AR

<400>23

Arg Arg Ala Pro Gly Val Leu Glu Asn Arg

1

<210>24

<211>450
<2125PRT

213> NLF#%

220>

<223>PhoA (D153G, D330N- MR 4 A& k5 1KHTA AHC S5 905 )

<400>24
Arg Thr
1

Ile Thr
Ala Leu
Leu Ile

50

Tyr Ala
65

Leu Thr
Pro Asp

Gly Val

Asp His

Pro
Ala
Arg
35

Gly
Glu
Gly
Tyr
Lys

115

Pro

Glu
Pro
20

Asp
Asp
Gly
Gln
Val
100

Thr

Thr

5

Met

Gly

Ser

Gly

Ala

Tyr

85

Thr

Tyr

Ile

Pro

Gly

Leu

Met

Gly

70

Thr

Asp

Asn

Leu

Val

Ala

Ser

Gly

95

Gly

His

Ser

Gly

Glu

Leu

Arg

Asp

40

Asp

Phe

Tyr

Ala

Ala

120
Met

10

Glu Asn
10

Arg Leu

25

Lys Pro

Ser Glu

Phe Lys

Ala Leu
90

Ala Ser

105

Leu Gly

Ala Lys

73

Arg

Thr

Ala

Ile

Gly

75

Asn

Ala

Val

Ala

Ala

Gly

Lys

Thr

60

Ile

Lys

Thr

Asp

Ala

Ala
Asp
Asn
45

Ala
Asp
Lys
Ala
Ile

125
Gly

Gln

Gln

30

Ile

Ala

Ala

Thr

110

His

Leu

Gly
15

Thr
Ile
Arg
Leu
Gly
95

Ser

Glu

Ala

Asp

Ala

Leu

Asn

Pro

80

Lys

Thr

Thr
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Gly
145
Val
Glu
Thr
Ala
Thr
225
Ala
Leu
Lys
Pro
Asp
305
Gln
Cys
Ala
Ala
Pro
385
Met

Gln

Leu

130

Asn

Ala

Lys

Glu

Lys

210

Leu

Ala

Gly

Ala

Asn

290

Lys

Val

Gly

Leu

Asp

370

Gly

Ser

Leu

Thr

Val

His

Cys

Gln

195

Thr

Arg

Ser

Leu

Thr

275

Pro

Ala

Glu

Gln

Glu

355

His

Leu

Tyr

Arg

Asp
435

Ser
Val
Pro
180
Leu
Phe
Glu
Leu
Phe
260
Tyr
Gln
Tle
Gly
Ile
340
Phe
Ala
Thr
Gly
Tle

420
Gln

Thr
Thr
165
Gly
Leu
Ala
Gln
Asn
245
Ala
His
Arg
Glu
Ala
325
Gly
Ala
His
Gln
Asn
405

Ala

Thr

Ala
150
Ser
Asn
Asn
Glu
Ala
230
Ser
Asp
Gly
Asn
Leu
310
Ser
Glu
Lys
Ala
Ala
390
Ser

Ala

Asp

135
Glu

Arg
Ala
Ala
Thr
215
Gln
Val
Gly
Asn
Asp
295
Leu
Ile
Thr
Lys
Ser
375

Leu

Glu

Leu

Leu

Lys

Leu

Arg

200

Ala

Ala

Thr

Asn

Ile

280

Ser

Ser

Asp

Val

Glu

360

Gln

Asn

Glu

Gly

Phe
440

Gln Gly Ala

Cys
Glu
185
Ala
Thr
Arg
Glu
Met
265
Asp
Val
Lys
Lys
Asp
345
Gly
Ile
Thr
Asp
Pro

425
Tyr

74

Tyr
170
Lys
Asp
Ala
Gly
Ala
250
Pro
Lys
Pro
Asn
Gln
330
Leu
Asn
Val
Lys
Ser
410
His

Thr

155
Gly

Gly
Val
Gly
Tyr
235
Asn
Val
Pro
Thr
Glu
315
Asn
Asp
Thr
Ala
Asp
395
Gln

Ala

Met

140
Thr

Pro

Gly

Thr

Glu

220

Gln

Gln

Arg

Ala

Leu

300

Lys

His

Glu

Leu

Pro

380

Gly

Glu

Ala

Lys

Pro

Ser

Lys

Leu

205

Trp

Leu

Gln

Trp

Val

285

Ala

Gly

Ala

Ala

Val

365

Asp

Ala

His

Asn

Ala
445

Ala
Ala
Gly
190
Gly
Gln
Val
Lys
Leu
270
Thr
Gln
Phe
Ala
Val
350
Ile
Thr
Val
Thr
Val

430
Ala

Ala
Thr
175
Ser
Gly
Gly
Ser
Pro
255
Gly
Cys
Met
Phe
Asn
335
Gln
Val
Lys
Met
Gly
415

Val

Leu

Leu
160
Ser
Ile
Gly
Lys
Asp
240
Leu
Pro
Thr
Thr
Leu
320
Pro
Arg
Thr
Ala
Val
400
Ser

Gly

Gly
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Leu

Lys
450

<210>25

<211>450
<212>PRT

213> NLF¢4)

<220>

<223>PhoA ( HRYE N e %5 1KHTA AHIR S5 % 5 )

<400>25

Arg
1
Ile
Ala
Leu
Tyr
65
Leu
Pro
Gly
Asp
Gly
145
Val

Glu

Thr

Thr

Thr

Leu

Tle

50

Ala

Thr

Asp

Val

His

130

Asn

Ala

Lys

Glu

Pro

Ala

Arg

35

Gly

Glu

Gly

Tyr

Lys

115

Pro

Val

His

Cys

Gln
195

Glu
Pro
20

Asp
Asp
Gly
Gln
Val
100
Thr
Thr
Ser
Val
Pro

180

Leu

Met

Gly

Ser

Gly

Ala

Tyr

85

Thr

Tyr

Ile

Thr

Thr

165

Gly

Leu

Pro

Gly

Leu

Met

Gly

70

Thr

Asp

Asn

Leu

Ala

150

Ser

Asn

Asn

Val

Ala

Ser

Gly

55

Gly

His

Ser

Gly

Glu

135

Glu

Arg

Ala

Ala

Leu

Arg

Asp

40

Asp

Phe

Tyr

Ala

Ala

120

Met

Leu

Lys

Leu

Arg
200

Glu
Arg
25

Lys
Ser
Phe
Ala
Ala
105
Leu
Ala
Gln
Cys
Glu

185
Ala

75

Asn
10

Leu
Pro
Glu
Lys
Leu
90

Ser
Gly
Lys
Asp
Tyr

170

Asp

Arg Ala Ala

Thr
Ala
Ile
Gly
75

Asn
Ala
Val
Ala
Ala
155
Gly

Gly

Val

Gly
Lys
Thr
60

Ile
Lys
Thr
Asp
Ala
140
Thr
Pro

Gly

Thr

Asp
Asn
45

Ala
Asp
Lys
Ala
Ile
125
Gly

Pro

Ser

Leu
205

Gln
Gln
30

Tle
Ala
Ala
Thr
Trp
110
His
Leu
Ala

Ala

Gly
190

Gly
15

Thr
Ile
Arg
Leu
Gly
95

Ser
Glu
Ala
Ala
Thr

175

Ser

Asp

Ala

Leu

Asn

Pro

80

Lys

Thr

Lys

Thr

Leu

160

Ser

Ile

Gly
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Ala Lys
210

Thr Leu

225

Ala Ala

Leu Gly
Lys Ala
Pro Asn
290
Asp Lys
305
Gln Val
Cys Gly
Ala Leu
Ala Asp
370
Pro Gly
385
Met Ser
Gln Leu

Leu Thr

Leu Lys
450

<210>26
<211>28

Thr

Arg

Ser

Leu

Thr

275

Pro

Ala

Glu

Gln

Glu

355

His

Leu

Tyr

Arg

Asp
435

<212>DNA
213> N L7

<220>

Phe

Glu

Leu

Phe

260

Tyr

Gln

Ile

Gly

Tle

340

Phe

Ala

Thr
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Ile

420
Gln
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Asn
245
Ala
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Arg
Glu
Ala
325
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Ala
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Gln
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405
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Thr

Glu
Ala
230
Ser
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Asn
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Ala
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Thr Ala Gly
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Met
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Lys
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Pro
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Tyr
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Ala
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Pro
Lys
Pro
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Gln
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Asn
Val
Lys
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410
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Thr

Tyr
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Val
Pro
Thr
Glu
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Asp
Thr
Ala
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Gln
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Met
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Gln
Arg
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Leu
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Leu
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Glu
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Lys

Trp
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Gln
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Gly

Ala

Ala

Val
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Thr

Gln

Phe

Ala

Val
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Ile

Thr

Val

Thr

Val
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Ala

Gly
Ser
Pro
255
Gly
Cys
Met
Phe
Asn
335
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Val
Lys
Met
Gly
415
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Leu

Lys
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240
Leu
Pro
Thr
Thr
Leu
320
Pro
Arg
Thr
Ala
Val
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Gly
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28

<223> 5|¥) D1

<400>26

t caatatgct g aaacgecgecg a gaaac c g

<210>27
<211>29
<212>DNA
Q213> NTF4

<220>
<223> 5|4 D2

<400>27
ttgcaccaac agtcaatgtc ttcaggttc 29

<210>28
<211>19
<212>DNA
213> NTJF4

(220>
<223> 5|4 TS1

<400>28
cgtctcagtg atccggggg 19

<210>29
Q11521
<2125DNA
213> AT 74

<220>
<223> 5|4 TS2

<400>29
cgccacaagg ggcatgaaca g 21
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<210>30
{21122
<212>DNA
213> NTJF4

220>
<223> 5|4 TS3

<400>30

taacatcatc atgagacaga gc 22

<210>31
<211>22
<212>DNA

213> NI F¢%)

{220>
<223> 5|4 1S3

<400>31
ctctgttgte ttaaacaaga ga 22
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